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November 15, 2021 

     

The Controller of Patent 

The Patent Office  

Boudhik Sampada Bhawan, Plot No. 32 

Sector 14, Dwarka, New Delhi-110078 

 

Re: REPRESENTATION u/s 25(1) of the Patent act – By SANKALP 

REHABILITATION TRUST against Indian Patent Application No. 

202018020805 filed on 18/05/2020 

Applicant: GILEAD SCIENCES INC.                            

 

Respected Sir, 

 

We submit herewith Pre-Grant Opposition under Section 25(1) of the Patent Act, 2005 and 

Form 7A.  

 

The Controller is requested to take the documents on record and proceed further in the matter 

and keep the Petitioner advised of each and every step taken in the matter. 

 

We crave the leave of the Controller to submit additional documents or evidence or if 

necessary to support any of the averments in the representation as may be necessitated in the 

proceeding. 

 

Lastly, we request the Controller to grant an opportunity of being heard before the above 

representation is finally decided.  

 

Thanking you, 

 

Yours faithfully,   

  
RAJESHWARI H. IN/PA – 0358 

AGENT FOR THE OPPONENT 

OF RAJESHWARI AND ASSOCIATES 

 

Encl: As stated  
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FORM 7A 

THE PATENTS ACT,  

1970 (39 OF 1970) 

AND 

THE PATENTS RULES, 2003 

REPRESENTATION FOR OPPOSITION TO GRANT OF PATENT 

[See Rule 55]  

 

We, SANKALP REHABILITATION TRUST, having its registered office at SS Bengali 

Municipal School, First Floor, Thakurdwar Road, Charni Road East, Mumbai – 400002, 

hereby give Notice of opposition to the grant of patent in respect of Indian Patent Application 

No. 202018020805 filed on 18/05/2020 made by GILEAD SCIENCES INC. on the grounds.  

 

(a) Section 25(1)(e): Lack of inventive step 

(b) Section 25(1)(f): Invention is not patentable under section 3 (d)  and 3(e) 

(c) Section 25(1)(g): The complete specification does not sufficiently and clearly 

describe the invention or the method by which it is to be performed. 

(d) Section 25(1)(h): Failed to disclose to the Controller the information required by 

section 8. 

 

(Detailed grounds are set out in the Opposition) 

 

Our address for service in India is:  

 

RAJESHWARI & ASSOCIATES 

A – 202, FIRST FLOOR  

SHIVALIK ENCLAVE   

MALVIYA NAGAR 

NEW DELHI – 110017 

INDIA 

Tel: + 91-11-41038911 

Fax: +91-11-43851067 

Mobile No. 9910206718 

Email: rajeshwari@ralegal.co.in; opposition@ralegal.co.in;   

 

Dated this 15th day of November, 2021 

 
RAJESHWARI H. IN/PA – 0358 

AGENT FOR THE OPPONENT 

OF RAJESHWARI AND ASSOCIATES 

TO 

THE CONTROLLER OF PATENTS 

PATENT OFFICE, NEW DELHI  

mailto:rajeshwari@ralegal.co.in
mailto:opposition@ralegal.co.in
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BEFORE THE CONTROLER OF PATENTS, THE PATENT OFFICE, 

NEW DELHI 

 

In the matter of Section 25(1) of The Patents Act,1970 as amended by The Patents 

(Amendment) Act 2005; 

 

And 

 

In the matter of Rule 55 of The Patents Rules 2003 as amended by thePatent (Amendment) 

Rules, 2006 

 

And 

 

IN THE MATTER of Indian Patent Application 202018020805 filed on 18/05/2020 in the name 

of GILEAD SCIENCES, INC.  

 

REPRESENTATION BY: 

 

SANKALP REHABILITATION TRUST               …….OPPONENT 

 

VS. 

 

GILEAD SCIENCES, INC.                         …...APPLICANT 

 

REPRESENTATION BY WAY OF PRE-GRANT OPPOSITION UNDER SECTION 

25(1) OF THE PATENTS ACT, 1970 

 

OPPONENT’S BACKGROUND & LOCUS STANDI 

 

1. The Opponent, SANKALP REHABILITATION TRUST, is a community based non-profit 

organisation seeking to prevent and treat HIV/AIDS, and having its registered at SS Bengali 

Municipal School, First Floor, Thakurdwar Road, Charni Road East, Mumbai – 400002, 

India.  

 

2. The Opponent is working extensively in the area of access to medicine to people with 

HIV/AIDS. The Opponent’s work includes but is not limited to service delivery, treatment 

literacy and community empowerment. The main focus and emphasis is advocating for access 

to medicines as they believe every individual should get treatment and no one should suffer 
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and die due to lack of medicines. Of main concern to the Opponent, is the impact of product 

patent protection on access to effective and affordable medicines for people not just in India 

but across the developing world. 

 

3. Cognisant of public health concerns, Parliament introduced certain provisions, while passing 

the Patents (Amendments) Act, 2005 to amend the Patents Act, 1970 (hereinafter referred to 

as the “Patents Act”), to ensure that patents are granted only for genuine inventions. The 

statute seeks to prevent “ever-greening”, i.e. creation or extension of monopolies through 

patent terms by obtaining patents for minor or routine modifications.   

 

4. The Opponents firmly believe that a proper application of the patentability standards set out in 

Section 3of the Patents Act, as well as those embodied in Section 2(1)(j) and Section 

2(1)(j)(a) of the Patents Act, in a manner that fully carries out the objectives of the Amending 

Act, will result in the rejection of the present application in its entirety.  The Opponents, 

therefore, humbly request the Hon’ble Patent Controller to scrutinise the present application 

with special care, as its decision will determine whether millions of people will have access to 

affordable life-saving treatment.   

 

5. As per S.25(1), a pre-grant opposition can be instituted by any person as long as an 

Application is still under prosecution. The present Application has not matured into a patent 

as of the date of filing of this pre-grant representation. Hence, the present pre-grant opposition 

being filed by opponent is validly filed and is not time barred. A copy of the complete 

specification with claims (latest set of 09 claims from July 2021) and downloaded from 

IPASS is attached as Annexure 1. 

 

GENERAL BACKGROUND ON HIV AND LENACAPAVIR  

 

6. HIV (Human Immunodeficiency Virus) is a virus that attacks the body’s immune system. If 

HIV is not treated, it can lead to AIDS (Acquired Immuno Deficiency Syndrome).  Once 

people get HIV, they have it for life1. There is currently no effective cure and as treatment is 

not curative; consequently, patients must be treated for their entire lives. To address the issue 

of multidrug resistance in people living with HIVs a long acting, safer and effective 

                                                             
1 https://www.cdc.gov/hiv/basics/whatishiv.html 
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alternative treatment for PLHIV’s having higher suppression of the viral load is required. 

There were an estimated 23.48 lakh (17.98 lakh – 30.98 lakh) PLHIV in 20192 in India. 

 

7. The HIV infection is treated by using anti-retro viral treatment. Following are major classes 

of ARTs currently being used for treating HIV/ AIDS: 

 Nucleoside or nucleotide reverse transcriptase inhibitors (NRTIs) 

 Nonnucleoside reverse transcriptase inhibitors (NNRTIs) 

 Protease inhibitors (PIs) 

 Integrase inhibitors (IIs) 

 Fusion inhibitors (FIs) 

 Chemokine receptor antagonists (CRAs)  

 gp120 Attachment Inhibitor 

 CCR5 Antagonist 

 

CAPSID INHIBITORS & LENACAPAVIR 

 

8. Capsid is the name given to the proteins that surround HIV’s genetic material. Upon HIV 

attaching itself to a target cell of the immune system, the virus sends its genetic material 

(RNA) into the cell. As the genetic material is surrounded by the capsid, it is protected from 

detection by the target cell’s internal sensors. The capsid, along with its cargo of genetic 

material, then makes its way to the target cell’s control centre, or nucleus. Once near the 

nucleus, the capsid releases its cargo, and through a series of steps HIV’s genetic material is 

converted into a form similar to the cell’s genetic material (DNA). The capsid proteins then 

help HIV’s DNA cross into the nucleus, where it integrates into the target cell’s DNA. At 

some point in the future, perhaps through immunological stimulation, the cell becomes 

activated and HIV’s DNA takes over the cell and converts it into a mini-virus factory, 

producing new copies of HIV. 

 

9. A capsid inhibitor could work by interrupting or impairing three different parts of HIV’s life 

cycle. The HIV capsid has been extensively explored as a potential target to develop small 

molecules to target capsid protein which can interfere at both early and late steps in HIV 

                                                             
2 http://naco.gov.in/hiv-facts-figures 
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replication cycle3. In theory, since the capsid inhibitor has so many anti-HIV activities, it 

could be used by itself in the prevention of HIV infection. Lenacapavir is a capsid inhibitor 

(formerly known as GS-6207) that disrupts the HIV capsid, the cone-shaped shell that 

surrounds the viral genetic material and essential enzymes. Laboratory studies showed that it 

interrupts multiple stages of the HIV life cycle. Lenacapavir has the following chemical 

structure: 

 

 

 PRESENT APPLICATION 

 

10. The Opponent has reviewed the file available at the IPASS system of the Indian Patent 

Office in respect of present Application and notes that this Indian application was filed at the 

Patent Office, New Delhi. According to the information and documents available therein, 

following are the relevant details:  

APPLICATION NUMBER 202018020805  

PRIORITY DATE 19/Aug/2016 

PCT DETAILS 
PCT/US2017/047416;  

Published as WO2018035359 

PCT INTERNATIONAL 

FILING DATE 
17/Aug/2017 

APPLICANT NAME GILEAD SCIENCES, INC.  

TITLE OF INVENTION THERAPEUTIC COMPOUNDS USEFUL FOR THE 

                                                             
3 “Inhibitors of HIV-1 Capsid, A target Opportunity”; Stephanie  K Cranes, Jonathan H. Sheeshan etal, 
13(4): 359-365, 2018 July. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6075716/ 
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PROPHYLACTIC OR THERAPEUTIC TREATMENT 

OF AN HIV VIRUS INFECTION  

DATE OF FILING 18/May/2020 

PARENT APPLICATION 

NUMBER 
201917006277 

REQUEST FOR 

EXAMINATION DATE 
18/May/2020 

PUBLICATION DATE (U/S 

11A) 
02/Oct/2020 

FIRST EXAMINATION 

REPORT DATE 
23/Oct/2020 

REPLY TO FER DATE 19/July/2021 

 

PRESENT SPECIFICATION & CLAIMS, EXAMINATION REPORT(S), PRE-

GRANT OPPOSITION TO PARENT & APPLICANT RESPONSE: 

 

11. The present Specification is a divisional from IN201917006277 (‘parent’) and runs into 

approx. into 115+ pages and was filed with same 46 claims as the parent ‘277 [i.e. no distinct 

claims].  

  

12. The Patent Office issued the First Examination Report (FER) in Oct 2020 on the original 46 

claims (same as parent ‘277) with the following objections: 

 Lack of novelty for claim 25; 

 Lack of inventive step for all 46 claims; 

 S.3(d) & S3(e) objections for all 46 claims; 

 S.10 objections for all 46 claims.   

 

13. Since the claims were same as the parent, the Controller cited following 3 documents against 

these 46 claims [in line the FER to parent]:  

1: US201403164 [filed in India as 7440/DELNP/2014] 

2: WO2013006738 
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3: WO2013006792 

 

14. After the FER in Oct 2020, the Applicant responded and amended these to 09 claims (July 

2021) for which the present pre-grant opposition is being filed.  

 

15. Before we delve deeper into the Applicant’s response to the FER for present ‘805, it is 

worthwhile to note the developments in the parent ‘277 Application. The original 46 claims 

of the parent ‘277 were issued an FER in Nov 2019. On 18/May/2020, Applicant filed its 

reply and amended 46 claims to 15 claims – still covering both compounds and parenteral 

formulation. On the same day, it filed present divisional ‘805 with original 46 claims.  

 

16. Multiple hearing notices were issued by Patent Office for hearing dates between Dec 2020 

&March 2021 objecting to the 15 claims of parent ‘277. A hearing was held in early March 

2021 and thereafter, Applicant on its own, amended from 15 claims to 12 claims, deleting 

some of the parenteral formulation claims.  

 

17. There is no evidence in the ‘277 parent file that the Patent Office - at any point in either the 

original FER nor in these extended hearing notices or March 2021 hearing- ever issued a 

S.16 objection of there being multiple inventions in parent ‘277 - thus there is no 

‘multiplicity of inventions’ basis for filing of a divisional application. A pre-grant Opposition 

was filed to the parent ‘277 Application in April 2021 on the amended 12 claims- i.e. both 

the compound and parenteral formulation claims.  

 

18. The Applicant filed a response to the present ‘805 FER and amended claims therein in July 

2021 - clearly after having seen the pre-grant opposition for parent ‘277. The Applicant – 

rather than substantively countering the pre-grant opposition arguments against the 

formulation claims therein and putting its stand on patentability of the formulation claims, 

chose to prosecute the formulation claims in present divisional ‘805. This specific non-

response therein and present divisional filing- is actually an acknowledgement that the 

arguments made by Opponents against the formulation claims in the ‘277 pre-grant 

opposition are relevant and the Applicant, rather than respond to those arguments in ‘277, 

used the present divisional application ‘805 to prosecute those formulation claims here.  
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19. Applicant replied to the ‘277 Opposition in Aug 2021, amending claims- by deleting all 

formulation claims and retaining only 5 compound claims. It responded only with arguments 

on the patentability of the compound. Note: Applicant’s ‘277 reply does not explain the 

reason for deletion of the formulation claims nor does it substantively counter the 

Opponent’s arguments on non-patentability of the formulation claims in ‘277. 

 

20. Graphically, representing these parallel filings on a timeline: 

IN201917006277 [parent] IN202018020805 [divisional] 

Feb ‘19: 

Parent 201917006277 filed with 46 claims 

(compound & formulation)  

 

Nov ‘19: 

FER to 46 claims issued 

 

18/May/20: 

Applicant reply - with 15 claims (compound 

& formulation) 

18/May/20: 

Applicant files divisional 202018020805 

with original 46 claims 

 23/Oct/20 

FER to 46 claims issued 

Multiple hearing notices issued  

March ‘21: 

IPO hearing. Thereafter, Applicant modified 

from 15 to 12 claims (compound & 

formulation) 

 

April ‘21: 

Pre-grant Opp filed against entire 12 claims 

 

 19/July/21: 

After seeing the Opp to parent 277, 

Applicant amends divisional claims - from 

46 to 9 claims- only formulation. 

Opposed formulation claims of parent 

bought here. 
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Aug ‘21: 

Applicant filed reply to Opp, retaining only 

5 compound claims, deleting all formulation 

claims.  

No arguments to traverse arguments 

against formulation claims. 

 

 

21. Present 09 formulation claims (annexed herewith as Annexure – 2) are divided amongst 

following 2 main groups and 1 common claim: 

i) Current claim 1 is an independent claim for a parenteral formulation having a compound 

selected from (Ia/Ib/IIa/IIb) + poloxamer (188 or 338).  

Claims 2-4 and 6 are dependent on formulation claim 1. 

ii) Claim 5 claims is an independent claim for a parenteral formulation having a compound 

selected from (Ia/Ib/IIa/IIb) and ethanol + water + polyethylene glycol 200. 

Claims 7 and 8 are dependent on formulation claim 5. 

iii) Claim 9 covers a parenteral formulation of any of the previous claims, where the 

compound is in the form of a sodium salt. 

 

SUMMARY OF GROUNDS FOR OPPOSITION 

 

22. The Opponent submits that all current claims are relevant to an injectable formulation of 

Lenacapavir and hence opposes all of them. The Opponent brings present Opposition under 

the following grounds, each of which are without prejudice to one another and stand on an 

independent footing: 

 

i) S.25(1)(e):                 

‘(e) that the invention so far as claimed in any claim of the complete specification is 

obvious and clearly does not involve any inventive step, having regard to the matter 

published as mentioned in clause (b) or having regard to what was used in India before 

the priority date of the applicant's claim;’ 
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ii) S.25(1)(f):                 

‘(f) that the subject of any claim of the complete specification is not an invention within 

the meaning of this Act, or is not patentable under this Act;’ 

 

iii) S.25(1)(g): 

‘(g) that the complete specification does not sufficiently and clearly describe the 

invention or the method by which it is to be performed;’ 

 

iv) S.25(1)(h): 

‘(h) that the applicant has failed to disclose to the Controller the information required by 

section 8 or has furnished the information which in any material particular was false to 

his knowledge;’  

 

DISCUSSION OF RELEVANT PRIOR ART: 

 

23. The Opponent will be using the following prior art documents and numbering scheme 

throughout its submissions: 

 

D1: US2014/0303164 (cited in IPO FER, other country examination reports as the closest 

prior at). This has also been filed in India as 7440/DELNP/2015and belongs to the family 

member of WO2014134566. It will be hereinafter referred to as D1 or ‘7440 (annexed 

herewith as Annexure – 3).  

D2: WO2016/046786A1, published on 31/March/2016. This WO filing entered India as 

IN201717009073 and discloses long acting parenteral compositions (annexed herewith as 

Annexure – 4).  

D3:WO2004/011000 disclosed ‘Parenteral formulations containing rapamycin hydroxyester’ 

and has a publication date of 05/Feb/2004 (annexed herewith as Annexure – 5).  

D4: Orencia (Abatacept) Pack Information leaflet, carrying a publication date of Dec/2011 

(annexed herewith as Annexure – 6).  

 

24. Before moving to a detailed discussion of above prior art documents and lack of patentability 

for present claims, the Opponent submits that the Applicant via D1s’ Indian filing 

7440/DELNP/2015, is already seeking a Markush patent encompassing Lenacapavir and its 
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composition, would thus be able to prevent third parties from making any type of 

Lenacapavir formulation. This D1/ 7440 application, if granted an Indian patent, shall expire 

on 28/Feb/2034. Thus, the present application (‘277) that carries an international filing date 

of 17/Aug/2017, is nothing but an ill-founded attempt at extending the monopoly on 

Lenacapavir compound and formulations thereof from Feb 2034 through to Aug 2037.  

 

25. The Hon’ble Supreme Court of India too in Novartis AG v. Union of India, [(2013) 6 SCC 1] 

has also discussed the issue of ever greening of patents.  The Patents Act should be 

interpreted by the Hon’ble Patent Controller in light of all the relevant circumstances 

surrounding the Amending Act. The Hon’ble Madras High Court, in Novartis AG v. Union of 

India and Others, (2007) 4 MLJ 1153, while upholding Section 3(d) against a constitutional 

challenge, stated:  

“We have borne in mind the object which the Amending Act wanted to achieve namely, 

to prevent evergreening; to provide easy access to the citizens of this country to life 

saving drugs and to discharge their Constitutional obligation of providing good health 

care to its citizens.”  [see para 19] (emphasis added). 

 

26. D1 i.e. US2014/0303164 discloses the compounds Ia and Ib used in the currently claimed 

formulations.D1 discloses certain compounds or salts thereof. It goes further and discloses/ 

teaches pharmaceutical compositions for such compounds, processes for preparing these 

compounds and intermediates useful for preparing these compounds. Following compounds 

of D1 – i.e. compound IIId and compounds covered in D1’ claims 38 and 39 are covered 

within compounds of formula 1. Further, the present applicant (Gilead) in the amended set of 

claims for 7440/DELNP/2015 application specifically covers the claimed compounds in both 

markush with formula IIId and compound Ia which is derived from the Markush Formula 

IIId. The below table provides a comparison between D1, equivalent Indian application with 

the amended claims of the impugned application: 

 

D1 – US2014/0303164 

[WO2014134566] 

7440/DELNP/2015 – 

Amended claims (Total 36) 

Impugned Application (It 

directly claims the compound) 
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Claim 1 

 

 

Claim 1 

 

 

Claim 39 

 

 

Claim 28 

 

 

 

27. D1: discussion on how it covers Lenacapavir: 

 

 

wherein  
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A 1 is CH, C-Z 3 , or nitrogen;  

A is CH or nitrogen;  

R1 is 6-12 membered aryl, 5-12 membered heteroaryl, or 3-12 membered heterocycle, 

wherein any 6-12 membered aryl, 5-12 membered heteroaryl, or 3-12 membered heterocycle 

of R1 is optionally substituted with 1, 2, 3, 4 or 5 Z4 groups, wherein the Z4 groups are the 

same or different;  

each R3a and R3b is independently H or (C1-C3)alkyl;  

Z1 is 6-12 membered aryl, 5-14 membered heteroaryl, or 3-14 membered heterocycle, 

wherein any 6-12 membered aryl, 5-14 membered heteroaryl, or 3-14 membered heterocycle 

of Z is optionally substituted with 1, 2, 3, 4 or 5 Zla or Zlb, wherein the Zla and Zlb groups are 

the same or different;  

each Zla is independently (C3-C7)carbocycle, 5-12 membered heteroaryl, 3-12 membered 

heterocycle, halogen, -CN, -ORnl, -OC(0)Rpl, -OC(0)NRqlRrl, -SRnl, -S(0)Rpl, -S(0)2OH, -

S(0)2R
pl, -S(0)2NRqlRrl, -NRqlRrl, -NRnlCORpl, -NRnlC02R

pl, -NRnlCONRqlRrl, -NRnlS(0)2R
pl, 

-NRnlS(0)2ORpl, -NRnlS(0)2NRqlRrl, -C(0)Rnl, -C(0)ORnl, -C(0)NRqlRrl and -S(0)2NRnlCORpl, 

wherein any (C3-C7)carbocycle, 5-12 membered heteroaryl and 3-12 membered heterocycle 

of Zla is optionally substituted with 1, 2, 3, 4 or 5 Zlc or Zld groups, wherein the Zlc and Zld 

groups are the same or different;  

each Zlb is independently (C1-C8)alkyl optionally substituted with 1, 2, 3, 4 or 5 halogen, 

which are the same or different;  

each Zlc is independently halogen, -CN, -OH, -NH2, -C(0)NRq2Rr2, or (C1-C8)heteroalkyl;  

each Z is independently (C1-Cg)alkyl or (C1-Cg)haloalkyl;  

each Rnl is independently H, (C1-C8)alkyl, (C3-C7)carbocycle, 3-7 membered  

heterocycle, or 5-6 membered monocyclic-heteroaryl, wherein any (C3-C7)carbocycle, 3-7 
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membered heterocycle, or 5-6 membered monocyclic-heteroaryl of Rnl is optionally 

substituted with 1, 2, 3, 4 or 5 Zlc or Zld groups, wherein the Zlc and Zld groups are the same 

or different, and wherein any (Ci-C8)alkyl of Rnl is optionally substituted with 1, 2, 3, 4 or 5 

Zlc groups, wherein the Zlc groups are the same or different;  

each Rpl is independently (C1-C8)alkyl, (C3-C7)carbocycle, 3-7 membered heterocycle, or 5-6 

membered monocyclic-heteroaryl, wherein any (C3-C7)carbocycle, 3-7 membered 

heterocycle, or 5-6 membered monocyclic-heteroaryl of Rpl is optionally substituted with 1, 

2, 3, 4 or 5 Zlc or Zld groups, wherein the Zlc and Zld groups are the same or different, and 

wherein any (C1-Cg)alkyl of Rpl is optionally substituted with 1, 2, 3, 4 or 5 Zlc groups, 

wherein the Zlc groups are the same or different;  

each Rql and Rrl is independently H, (C1-Cg)alkyl, (CrC7)carbocycle, 3-7 membered 

heterocycle, or 5-6 membered monocyclic-heteroaryl, wherein any (C3-C7)carbocycle, 3-7 

membered heterocycle, or 5-6 membered monocyclic-heteroaryl of Rql or Rrl is optionally 

substituted with 1, 2, 3, 4 or 5 Zlc or Zld groups, wherein the Zlc and Zld groups are the same 

or different, and wherein any (C1-Cg)alkyl of Rql or Rrl is optionally substituted with 1, 2, 3, 

4 or 5 Zlc groups, wherein the Zlc groups are the same or different, or Rql and Rrl together 

with the nitrogen to which they are attached form a 5, 6 or 7-membered heterocycle, wherein 

the 5, 6 or 7-membered heterocycle is optionally substituted with 1, 2, 3, 4 or 5 Zlc or Zld 

groups, wherein the Zlc and Zld groups are the same or different;  

each Rq2 and Rr2 is independently H, (Ci-Cg)alkyl, (C3-C7)carbocycle, or Rq2 and Rr2 together 

with the nitrogen to which they are attached form a 5, 6, or 7-membered heterocycle;  

Z2 is (C2-C8)alkenyl, (C2-C8)alkynyl, 6-12 membered aryl, 5-12 membered C-linked-

heteroaryl, 3-12 membered C-linked-heterocycle, -C(0)Rn3, or -C(0)NRq3Rr3, wherein any 6-

12 membered aryl, 5-12 membered C-linked-heteroaryl, or 3-12 membered C-linked-

heterocycle of Z2 is optionally substituted with 1, 2, 3, 4 or 5 Z2b or Z2c groups, wherein the 

Z2b and Z2c groups are the same or different, and wherein any (C2-Cg)alkenyl or (C2-

Cg)alkynyl of Z is optionally substituted with 1, 2, 3, 4, or 5 Z2c groups, wherein the Z2c 
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groups are the same or different; each Rn3 is independently H or (Ci-C4)alkyl;  

each Rq3 and Rr3 is independently H or (Ci-C4)alkyl;  

each Z is independently oxo, (C1-C4)alkyl, (C1-C4)heteroalkyl or (C1-C4)haloalkyl; each Z2c 

is independently oxo, halogen, -CN, -ORn4, -OC(0)Rp4, -OC(0)NRq4Rr4, -SRn4, -S(0)Rp4, -

S(0)2OH, -S(O)2R
P4, -S(0)2NRqV4, -NRqV4, -NRn4CORp4, -NRn4C02R

p4, -NRn4CONRq4Rr4, -

NRn4S(0)2R
p4, -NRn4S(0)2ORp4, -NRn4S(0)2NRq4Rr4 -N02, -C(0)Rn4, -C(0)ORn4, or -

C(0)NRqV4;  

each Rn4 is independently H, (Ci-C4)alkyl, (C1-C4)haloalkyl, or (C1-C4)heteroalkyl;  

each Rp4 is independently (C1-C8)alkyl, (C1-C4)haloalkyl, or (C1-C4)heteroalkyl;  

each Rq4 and Rr4 is independently H, (C1-C4)alkyl, (C1-C4)haloalkyl, or (Q-C4)heteroalkyl;  

each Z is independently a (C1-C4)heteroalkyl;  

each Z4 is independently oxo, (Ci-C8)alkyl, (C3-C7)carbocycle, halogen, -CN, -ORn5, -

NRq5Rr5, -NRn5CORp5, -NRn5C02R
p5, -C(0)Rn5, -C(0)ORn5, or -C(0)NRq5Rr5, wherein any 

(C3-C7)carbocycle or (C1-C8)alkyl of Z4 is optionally substituted with 1, 2, 3, 4 or 5 Z4a 

groups, wherein the Z4a groups are the same or different;  

each Z4a is independently halogen, -CN, or -ORn6;  

each Rn5, Rp5
, R

q5, Rr5, and Rn6 is independently H or (Ci-C4)alkyl;  

each Z5 is independently halogen, which may be same or different; and  

n is 0, 1, 2, or 3;  

or a pharmaceutically acceptable salt thereof.  

 

28. The Opponent submits that Lenacapavir specific compound is completely covered within the 

Markush disclosure of D1. Simply put, when appropriate substitutions that disclosed in D1 
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disclosure are made to compound IIId, we get the compounds of present formulation claims 

i.e. Lenacapavir with formula Ia and Ib is squarely covered within the D1 disclosure.  

 

29. Further, D1 categorically covers sodium salt of Lenacapavir as also parenteral formulations 

thereof. In particular, D1 specifically enables and covers various "Pharmaceutically 

acceptable salt" of IIId and states the following: 

‘[para 149, start of pg. 11]  

Examples of “pharmaceutically acceptable salts' of the compounds disclosed herein 

include salts derived from an appropriate base. Such as an alkali metal (for example, 

sodium), ...  Representative non-limiting lists of pharmaceutically acceptable salts can be 

found in S.M. Berge et al., J. Pharma Sci., 66(1), 1-19 (1977), and Remington: The 

Science and Practice of Pharmacy, R. Hendrickson, ed., 21st edition, Lippincott, Williams 

& Wilkins, Philadelphia, PA, (2005), at p. 732, Table 38-5, both of which are hereby 

incorporated by reference herein. 

[0150] … All salts, whether or not derived from a physiologically acceptable acid or 

base, are within the scope of the present invention.  

[0151] Metal salts typically are prepared by reacting the metal hydroxide with a 

compound disclosed herein. Examples of metal salts which are prepared in this way are 

salts containing Li+, Na+, and K+. A less soluble metal salt can be precipitated from the 

solution of a more soluble salt by addition of the suitable metal compound.’ 

 

30. D1covers formulations (including parenteral formulations) of compound Ib and salts of 

compound Ib. Specifically, D1 at example 202 gives the following example(s): 

[page 260] 
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[page 261] 

 

[1409] The above formulations may be obtained by conventional procedures well known 

in the pharmaceutical art.’ 

 

31. Thus, D1 clearly  

a. covers Lenacapavir and its sodium salt – i.e. the compound(s)of present formulation 

claims; 

b. discloses that the compounds (in free acid form) are dissolved along with other usual 

excipients to make injectable formulations.The compound(s) in such injectable 

formulationsare also bound to convert to sodium salt, in situ and such injectable 

formulations polyethylene glycol 400; and  

c. advises a Person Skilled in the Art that such formulations (including injectable 

formulations), including use of standard excipients like polyethylene glycol, sodium 

hydroxide etc. can be obtained by using conventional procedures known in the 

pharmaceutical art. 

 

32. D2 i.e. (WO2016046786/ IN201717009073) discloses along acting parenteral composition 

comprising ARV’s (cabotegravir and rilpivirine or bevirimat (PA-457, optional). In 

particular, it covers the parenteral formulation of anti-retro viral drugs and discloses the use 

of surfactant including poloxamer 338 [refer claim no.15] as claimed in the present 

application in claim no.1 as also use of polyethylene glycol in the parenteral formulation is 

disclosed [refer claims 16 and 17] and polyethylene glycol is also used in the present 

application in claim no.5, 6 and 7. The use of water as a carrier is well-known for injectable 
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formulations and is again discussed therein [refer para no.00111, example 1 in para 

no.00118] as is the case in present claims. 

 

33. D3 (WO2004011000) disclosed ‘Parenteral formulations containing rapamycin 

hydroxyester’ and carries a publication date of 05/Feb/2004. It discloses preparation of a 

parenteral formulation of a Rapamycin ester (CCI-7790) while overcoming the problem of 

poor aqueous solubility of CCI-779. This problem is resolved there by solubilizing CCI-779 

with a parenterally acceptable cosolvent (dehydrated ethanol) and propylene glycol. It also 

mentions that the most important component of the diluent is a parenteral acceptable 

surfactant and lists the use of possible surfactants including poloxamers, PEG and 

polysorbate (refer page no.5 and 6). Further in example 2, the parenteral formulation 

comprises dehydrated ethanol and the listed diluents includes polyethylene glycol, example 8 

includes dehydrated ethanol and polyethylene glycol use in the parenteral formulations 

(Claim 1, 2, 5, 12 etc.). 

 

34. D4 (Orencia PIL) discloses the following [pg. 19]: 

‘ORENCIA solution for subcutaneous administration is supplied as a sterile, 

preservative-free, clear, colorless to pale yellow solution with a pH of 6.8 to 7.4. Each 

single dose of subcutaneous injection provides 125 mg abatacept, dibasic sodium 

phosphate anhydrous (0.838 mg), monobasic sodium phosphate monohydrate (0.286 mg), 

poloxamer 188 (8 mg), sucrose (170 mg), and quantity sufficient to 1 mL with water for 

injection.’ 

 

D4, by virtue of having the drug dissolved in a solution with basic components results in the 

drug (Abatacept) being in the form its Na salt. It also discloses Poloxamer 188 and water (as 

is the case in present claims). 

 

DETAILED GROUNDS 

 

I. CLAIMS OF THE PRESENT APPLICATION ARE CHALLENGED UNDER 

SECTION 25(1)(e) OF THE PATENTS ACT, ON GROUND OF LACKING 

INVENTIVE STEP AS DEFINED UNDER SECTIONS 2(1)(ja) OF THE PATENTS 

ACT 
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Section 2(1)(j), requires that an invention be either a new product or process involving an 

inventive step and capable of industrial application.  ‘Inventive step’ is further defined in 

Section 2(1)(ja) as ‘a feature of an invention that involves technical step as compared to 

existing knowledge ..’.  

 

35. Multiple long-acting / controlled release injectable formulations have been present in the 

market for decades. Even within category of HIV drugs, there is a plethora of prior art that 

specifically discusses long acting injectable formulations of HIV drugs. For instance, there is 

a whole host of literature that discusses long acting injectable formulations of HIV drugs like 

Nevirapine, Efavirenz, Rilpivirine and Cabotegravir. Before discussing D1-D4 (specifics 

teachings already noted above), Opponent submits the following information as being the 

state of art for years, prior to the priority date of present claims. 

 

36. Poloxamers are nonionic triblock copolymers composed of a central hydrophobic  chain 

ofpolyoxypropylene (poly(propylene oxide)) flanked by two hydrophilic chains 

of polyoxyethylene (poly(ethylene oxide)). Poloxamers have been used for drug delivery as 

injectable formulation excipients for many years- as surfactants, emulsifying agents, 

solubilizing agent, dispersing agents, and as in vivo absorbance enhancers. Use of different 

grades of Poloxamers has been known in the art (discussed earlier) for prolonged delivery of 

drugs, due to its suitable reverse thermo-sensitive property. 

 

37. Likewise, for years before the priority date of present claims, Polyethylene glycols (PEGs) 

have frequently been employed as vehicles in oral and parenteral dosage forms4. PEGs have 

low toxicity, are miscible with aqueous fluids in all proportions, and dissolve many poorly 

aqueous soluble compounds.  

 

38. Following is a general and non-limiting list of prior art documents that discusses long acting 

injectable formulations, with their publication dates: 

 

Author Title Journal 

& 

Publication 

date 

Relevance  

                                                             
4 https://www.sciencedirect.com/science/article/abs/pii/S0378517315303628 
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Citation 

The Opponent submits the following prior art documents to show the state of art much 

prior to the priority date of present claims.  

The first 3 documents beloware attached with this pre-grant opposition file and are being 

submitted for the first time. 

Robert G. 

Strickley 

‘Solubilizing 

Excipients in Oral 

and Injectable 

Formulations’ 

Pharm 

Res 21, 20

1–230 

(2004).  

 

https://doi.

org/10.102

3/B:PHA

M.000001

6235.3263

9.23 

February 

2004 

The Author is from 

the Applicant 

(Gilead). 

This is 2004 review 

Article that discusses 

key excipients water 

soluble organic 

solvents like ethanol, 

polyethylene glycol 

300, 400, glycerine 

and non-ionic 

surfactants like PEG, 

poloxamer being 

used to make 

injectable 

formulations. 

 

These are the same 

excipients claimed in 

the present claims – 

after a gap of more 

than 15 years.  

Singhare et al ‘Poloxamers: 

Promising Block 

Co-polymers in 

Drug Delivery’ 

Indian J. 

Pharm. 

Sci., 2005, 

67 (5): 

Sep 2005 This is also a review 

article and discuss 

the use of 

poloxamers as a key 
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523-531   pharmaceutical 

excipient for use in 

the preparation of 

various formulations 

and its application in 

drug delivery 

system. 

In particular, the use 

of poloxamer in 

parenteral 

formulation 

preparations resulted 

in extended release 

of active compound 

in the target site, 

refer page no.525. 

(Use of poloxamer in 

parenteral 

formulation is 

known) 

Patel et al ‘Poloxamers: A 

pharmaceutical 

excipients with 

therapeutic 

behaviors’ 

Int. J. 

PharmTec

h Res. 

2009,1(2) 

 

Vol.1, 

No.2, pp 

299-303 , 

April-June 

2009 

April 2009 The article discusses 

about use of 

poloxamers as 

functional excipients 

in the 

pharmaceutical 

formulations. 

In particular, 

poloxamer 188 and 

poloxamer 407 are 

commonly used.  
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Further the key 

properties of 

poloxamer 188 i.e. 

suitable 

mucodhesive force, 

low toxicity, less 

skin irritation, good 

drug release 

characteristics and 

compatibility with 

other chemicals are 

clearly discussed 

(refer pg. 300).  

 

Further it explains 

that due to 

thermoreversible 

nature of poloxamer, 

it can be used in 

optimizing drug 

formulation which 

aim for prolonged 

release of 

pharmacological 

agents [refer pg. 

302]. 

 

Thus, the above 

documents, 

including this shows 
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use of poloxamer 

188 both - as an 

excipient in various 

formulations and the 

advantage of using it 

long acting drug 

delivery systems is 

clearly documented 

and established.  

 

Additionally, the 

teaching on 

poloxamer 188’s 

thermoreversible 

nature thus teaches 

the artisanto select 

itas the apt choice 

for parenteral 

formulation aiming 

to formulate long 

acting formulations 

including ARVs.  

 

The below 6 documents were already cited by Opponent in the pre-grant Opposition to 

parent file and are hence are NOT being reattached to this opposition. 

Note: While Applicant responded to the Opposition to parent file and deleted 

formulation claims therein, it offered no comments on the below prior art citations – 

thus it has NOT traversed below citations and how its formulation claims are 

patentable over the below documents 

Gerben van’t 

Klooster, Eva 

‘Pharmacokineti

cs and 

ANTIMI

CROBIA

May 2010,  

 

Article discusses 

Rilpivirine long 



24 
 

Hoeben et. Al. Disposition of 

Rilpivirine 

(TMC278) 

Nanosuspension 

as a Long-Acting 

Injectable 

Antiretroviral 

Formulation’ 

L 

AGENTS 

AND 

CHEMO

THERAP

Y,  

 

doi: 

10.1128/A

AC.01529

-09 

p. 2042–

2050 

acting injectable 

formulation having a 

surfactant + water 

for injection  

 

Specifically, 

Poloxamer 338 

(Pluronics F108) is 

used as a surfactant 

to enhance solubility 

and stabilize the 

colloidal suspension 

against 

aggregation. 

Katia P. 

Seremeta, Diego 

A. Chiappetta, 

Alejandro Sosnik, 

Poly(ɛ-

caprolactone), 

Eudragit® RS 

100 and poly (ɛ-

caprolactone)/Eud

ragit® RS 100 

blend submicron 

particles for the 

sustained release 

of the 

antiretroviral 

efavirenz 

 

Colloids 

and 

Surfaces 

B: 

Biointerfa

ces 

 

Volume 

102, 

 

Pages 441-

449, 

1/Feb/2013 Sustained release 

injectable 

formulation of 

efavirenz with Poly 

(β-caprolactone). 

AuthoSpreen 

WR, Margolis 

DA, Pottage JC 

Jr.  

‘Long-acting 

injectable 

antiretrovirals for 

HIV treatment 

Curr Opin 

HIV 

AIDS.  

 

Nov/2013 General review 

article that looks at 

long acting 

injectable 
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 and prevention’ 8(6):565-

71 

 

formulations for 

Cabotegravir and 

Rilpivirine. 

Neha Jindal, S.K. 

Mehta 

‘Nevirapine 

loaded Poloxamer 

407/Pluronic 

P123 mixed 

micelles: 

Optimization of 

formulation and 

in vitro 

evaluation’ 

Colloids 

and 

Surfaces 

B: 

Biointerfa

ces 

 

Vol 129 

(2015) 

pages 

100–106  

18/Mar/15 Optimsation of a 

Poloxamer 

407/Pluronic P123 

based injectable 

formulation of 

Nevirapine is 

discussed 

 

Landovitz RJ, 

Kofron R, 

McCauley M.  

 

The Promise and 

Pitfalls of Long 

Acting Injectable 

Agents for HIV 

Prevention 

Curr Opin 

HIV AIDS 

2016;11(1

):122-128. 

doi:10.109

7/COH.00

00000000

000219 

Jan 2016 Review article that 

looks at long acting 

injectable 

formulations for 

Cabotegravir and 

Rilpivirine. 

Glaxo Smithkline ‘Long acting 

pharmaceutical 

compositions’ 

WO20160

46786 

 

 

31/Mar/16 Long acting 

injectable 

formulation for HIV 

drugs – specific 

mention of various 

polymers/ excipients 

a) Poloxamer 338 

(claim 13); 

b) Polyethylene 
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glycol (para 51 of 

Desc) 

c) Water (as carrier, 

para 111 of Desc) 

 

39. So, apart from the general prior art above, Opponent has cited 4 specific and relevant prior 

art documents (D1-D4). Opponent has also specifically elucidated as to how D1 covers 

Lenacapavir, its sodium salt and parenteral formulations for the same. Prior art above and 

these specific documents show that use of excipients like Poloxamer and Polyethylene 

Glycoland water, processes for making injectable formulations is par for the course in 

making long-acting injectable formulations.  

 

40. D2, apart from the segments noted above, generally discloses makinginjectable formulation 

of ARV drugs, using surfactants (refer para no.0035 to 00400, combination of polymers 

(refer para no.0042), carriers, stabilizers and the range of surfactant to be used in a parenteral 

formulation (refer para no.0044 and 0045). The preparation of long acting parenteral 

formulations of ARV is also discussed (refer para no. 00118 to 00132). 

 

41. D3 also discloses use of poloxamer (see page no.5 last line polyoxyethylene 

polyoxypropylene block copolymers - poloxamers), ethanol and polyethylene glycol use and 

range of dosage as key excipients in parenteral formulation preparations, thus nullifying the 

inventive merit for claims (claim 5 to 7). 

 

42. Present Applicant has not given any technical disclosure that can be construed as having an 

inventive step over above prior state of art.  Present Applicant has merely combined 

generally known excipients for injectable drugs and presented them in the Specification. This 

Specification is a mere agglomeration of drug(s) with well-known excipients – covered in the 

various prior arts noted above. Each of the present excipients have been used in the prior art 

for making injectable formulations. 

 

43. The Applicant has nowhere explained in the present Specification, how its selection of 

Poloxamer(s) or PEG or Ethanol is unique / patentable for making injectable formulations 

over their prior usage in injection formulations. The Applicant has not even tried to highlight 
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how it is selecting specific ranges of these well-known excipients over ranges known in the 

prior art. Each of these standard excipients are doing the exact function, in the same manner/ 

way and giving same results - as they did in prior art. The process of making such 

formulations is admittedly already known and neither the process nor using these excipients 

has been distinguished over prior art. There is no data on how these excipients and drug(s) 

interact to give a synergistic result or something different than what they did earlier.  

 

44. Opponent submits, that D1 - D4 when combined with the state of the art, render the entire set 

of present formulation claims as non-patentable as the claims are clearly obvious and lacking 

an inventive step as they failto fulfill the requirement under Section 2(1)(j) and 2(1)(ja) of the 

Patents Act, 1970, renderingthe entire set of present claims of the Application liable to be 

rejected in totality. 

 

II. CLAIMS OF THE PRESENT APPLICATION ARE CHALLENGED UNDER 

SECTION 25(1)(f) OF THE PATENTS ACT, ON GROUND OF NOT BEING 

PATENTABLE ON ACCOUNT OF SECTION Ss. 3(d), 3(e), 3(i) & 16  

 

45. Section 25(1)(f) of the Patents Act allows opposition to grant of patent on the ground of the 

claimed invention not being an invention within the meaning of the Patents Act, 1970. 

Section 25(1)(f) reads as follows: 

“(1) Where an application for a patent has been published but a patent has not been 

granted, any person may, in writing, represent by way of opposition to the Controller 

against the grant of patent on the ground  

 .. (f) that the subject of any claim of the complete specification is not an invention within 

the meaning of this Act, or is not patentable under this Act.” 

 

46. The Opponent submits that the subject matter of present claims is not patentable under the 

Act on following 4 independent counts: 

A. S.16; 

B. 3(d) 

C. 3(e)  

D. 3(i) 
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A. NOT A VALID DIVISIONAL FILING u/s S.16 

 

47. S. 16 forms the basis for filing a divisional application. It states: 

Power of Controller to make orders respecting division of application 

(1) A person who has made an application for a patent under this Act may, at any time 

before the grant of the patent, if he so desires, or with a view to remedy the objection 

raised by the Controller on the ground that the claims of the complete specification relate 

to more than one invention, file a further application in respect of an invention disclosed 

in the provisional or complete specification already filed in respect of the first mentioned 

application. 

(2). The further application under sub-section (1) shall be accompanied by a complete 

specification, but such complete specification shall not include any matter not in 

substance disclosed in the complete specification filed in pursuance of the first mentioned 

application.  

(3). The Controller may require such amendment of the complete specification filed in 

pursuance of either the original or the further application as may be necessary to ensure 

that neither of the said complete specifications includes a claim for any matter claimed in 

the other.  

Explanation.—For the purposes of this Act, the further application and the complete 

specification accompanying it shall be deemed to have been filed on the date on which 

the first mentioned application had been filed, and the further application shall be 

proceeded with as a substantive application and be examined when the request for 

examination is filed within the prescribed period. 

 

A divisional patent application can be filed by the Applicant on his own volition or upon an 

objection raised by the Controller that the claims of the complete specification at hand cover 

more than 1 invention.  

 

48. Para 06.01.01 of ‘The Manual of Patent Office Practice and Procedure’ the Patent Office’ 

position pertaining to filing of divisional applications. It states:  
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‘vi. Claims of divisional application(s) shall be based on the claims of first mentioned (or 

earlier application for that matter) from which instant application is divided out and no 

addition of claims, which do not fall within the scope of said claims, is allowable.’  

 

49. In the present instance, the Controller has never issued an objection of multiplicity of 

inventions in the parent ‘277. This is even when the Controller and Applicant went through 

multiple rounds of Examination(s), hearing notices and then the final scheduled hearing of 

March 2021.Norhas the Applicant himself never asserted that the parenteral formulation is an 

invention, distinct from the parent filing. 

 

50. The Applicant amended/ deleted the 46 claims of the parent file to 15 in May 2020and filed 

the 46 claims of the parent in present divisional. From May 2020 through Aug 2021, both the 

filings had common claims for formulation.  

 

51. Arguendo, even if Applicant states that the parent only had 15 claims in May 2020 (post 

amendment) or the 12 claims from March 2021 and only those should be compared with the 

46 claims of the present filing, then too, the present divisional fails since the 15 claims of 

parent covered formulation that was present in 46 claims of divisional. Going further, even if 

such divisional filing – which is without basis, cannot be the foundation for a valid divisional 

filing as the purpose in May 2020 (filing date) was to then prosecute same claims in both 

filings. 

 

52. The Patent Office has decided against incorrect/ invalid divisional filings with reference to 

the S.16 structure, in multiple earlier cases, for instance: 

1. 201718016197 (divisional from 148/DELNP/2011) 

2. 7863/DELNP/2014 (divisional from 8114/DELNP/2007) 

3. 201718032849 (divisional from 9506/DELNP/2008) 

4. 507/DELNP/2010 (divisional from 4064/DELNP/2004)   

Thus, the present ‘805 Application is an incorrect divisional filing. 

 

B.   S.3(d)  

 

53. Opponent submits that Section 3(d) applies since Applicant has not given enhanced efficacy 

data for presently claimed formulations for compounds (Ia/ Ib) over the formulation and 
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compounds of D1. Unless Applicant can show enhanced efficacy for this formulation 

against D1’formulation examples, it cannot pass the burden of Section 3(d) and hence 

formulation claims are liable to be rejected u/s 3(d).  

 

54. The Patent Office has applied Section 3(d) for composition claims and rejected them - for 

instance, refer IPO decisions: 

IN201717000025,  

3373/MUM/2015 and  

655/MUMNP/2015. 

 

These are known excipients being used in a known manner with drug(s) already covered in 

D1. Thus, the claims do pass the test of Section 3(d). 

 

C. THAT CLAIMS OF PRESENT APPLICATION ARE NOT AN INVENTION UNDER 

SECTION 3(e)  

 

55. Opponent submits that all current claims(1-9) of the Present Application are liable to be 

rejected as the claimed composition is a mere admixture resulting in mere aggregation of 

properties and not an invention under Section 3(e) of the Patents Act. The Patents Act under 

Section 3(e) excludes patentability of a substance obtained by a mere admixture resulting 

only in the aggregation of the properties of the components thereof or a process for 

producing such substance. 

 

56. It may be noted that while determining the question of a claim passing the test of Section 

3(e), Asst. Controller of Patents and Designs had remarked that, 

“The question of efficacy and or synergism are matters of scientific facts which are 

required to be embodied in the specification so that the said characteristics are apparent 

from the specification.” 

(See order of the Asst. Controller of Patents & Designs in patent 

application314/MUM/2008, at lines 3-5 at internal page 7). 

 

57. The Applicant has not given any details for synergistic working of the claimed composition– 

in terms of a comparative composition anywhere in the Specification. The burden is on the 

Applicant to show synergism by supportive experimental data or comparative examples for 
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disclosed composition versus other compositions. Further, such burden is not discharged by 

merely indicating the % of each of the ingredients of the composition. (See the order of the 

Controller in 3725/CHENP/2006at internal page 4. Para 8) 

 

58. It is submitted that present compositions claims are a mere admixture. The resulting 

formulations will have mere aggregation of known properties of the individual components. 

With the failure to fulfill its obligation to provide experimental or comparative data to show 

synergy of the claimed formulation, the formulation claims fail Section 3(e) and must be 

rejected.  

 

59. On basis of all/ any of the above 3 arguments, Opponent submits that present formulation 

claims are ‘not an invention’/ ‘not patentable’ and thus liable to be rejected in totality u/s 

25(1)(f). 

 

III.  CLAIMS OF THE PRESENT APPLICATION ARE CHALLENGED UNDER 

SECTION 25(1)(g) OF THE PATENTS ACT, ON GROUND THAT THE 

SPECIFCATION DOES NOT SUFFIECIENTLY / CLEARLY DESCRIBE THE 

INVENTION OR THE METHOD FOR ITS PERFORMANCE. 

 

60. Section 25(1)(g) requires that the claims be rejected if the underlying Specification does not 

sufficiently and clearly describe the invention or the method by which it is to be performed. 

Section 25(1)(g) has to be read analogous to the examination u/s 10. IPO has refused 

formulation claims u/s 10 – for instance, refer IPO decision in IN201717000025. 

 

61. The disclosure is ‘paper thin’ and does not explain details pertaining to scaling up the 

formulation. Injectable formulations require specialized expertise and hence enablement 

requirements since they require unique manufacturing conditions, process parameters etc. At 

the same, Specification states that formulation can be made using conventional processes 

known in the art- thus skirting the enablement requirement. Present Specification does not 

give complete/ relevant details for injectable formulation beyond giving superficial details in 

the ‘formulation example’ along the lines of ‘A suspension of a compound of Formula Ib in 

2% poloxamer 188 in saline (200mg/mL) was prepared’ for administering to dogs- on a 

laboratory scale. Going further, the last segment of the example discusses making an in-situ 
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sodium salt of compound Ib with NaOH in the solution. The examples do not give any 

specifics on how such formulations (in terms of quantity) were actually prepared or how can 

such formulations be prepared on an industrial scale. Opponent submits that the Specification 

does not give clear and precise guidance for making long acting injectable formulations of 

the claims and hence these claims are liable for rejection under S.25(1)(g). 

 

IV. S.25(1)(h) – Non disclosure of information required u/s 8: 

 

Section 25(1)(h) states that an application can be opposed on the ground that  

‘the Applicant has failed to disclose to the Controller the information required by section 8 

or has furnished the information which in any material particular was false to his 

knowledge.’ 

 

62. An objection under Section 25(1)(h) is raised herein without prejudice to the grounds raised 

above. It is submitted that the Applicant has failed to comply with the mandatory 

requirements of Section 8 of the Patents Act. In the context of fulfilment of the applicant’s 

duty under Section 8, the Opponent submits two important rulings from the Hon’ble High 

Court of Delhi. 

a. Sukesh Behl vs.  Koninklijke Phillips Electronics [MANU/DE/2785/2014] (while 

adjudicating a matter on revocation) had noted: 

“For the aforesaid reasons, we are of the view that the power to revoke a patent 

under Section 64(1) is discretionary and consequently it is necessary for the Court to 

consider the question as to whether the omission on the part of the plaintiff was intentional 

or whether it was a mere clerical and bonafide error.”   

b. Chemtura Corporation vs. Union of India (UOI) and Ors. [2009 (41) PTC260(Del)]  

 

63. The Applicant’s latest Form 3 was filed in July 2021. Applicant has shown 3 Applications for 

Argentina –20170102299; 20190102131 and 20190103689 – all having a common remark – 

‘pending’. However, at least for the 20170102299, the Argentinian Patent Office (INPI) has 

already held the formulation claims as being obvious. 

 

64. The Applicant has misled the IPO intentionally by not explaining the Argentinian refusal as 

this refusal is negative / extremely prejudicial to its claims at the Indian Patent Office. This is 
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a clear and mala-fide violation of Applicant’s obligations u/s 8 and thus renders the entire 

Application ripe for refusal. 

 

PRAYER FOR RELIEF 

 

65. In view of the above said references Opponent prays as follows: 

a) To combine the opposition proceedings for present Application with that of the Parent 

file; 

b) To be heard and be allowed to lead evidence (documentary and oral) before any order is 

passed; 

c) To reject the claims of Application No. 202018020805in toto; 

d) To allow the Opponent to file further documents as evidence if necessary to support the 

averments or if the Applicant further amends the claims; 

e) To allow amendment of the opposition as and when the need may arise; 

d) For costs in this matter; 

e) For any further and other relief in the facts and circumstances that may be granted in 

favour of the Opponent in the interest of justice. 

 

Dated this 15th day of November, 2021     

 
RAJESHWARI H. IN/PA – 0358 

AGENT FOR THE OPPONENT 

OF RAJESHWARI AND ASSOCIATES 

To 

THE CONTROLLER OF PATENTS 

PATENT OFFICE, NEW DELHI  



 

FORM 2 
 

THE PATENTS ACT, 1970 

(39 of 1970) 

&  

THE PATENTS RULES, 2003  

 

COMPLETE SPECIFICATION 
(See section 10, rule 13) 

  

 

 

 

 

 

 

 
“THERAPEUTIC COMPOUNDS USEFUL FOR THE 

PROPHYLACTIC OR THERAPEUTIC TREATMENT OF AN HIV 
VIRUS INFECTION” 

 

 

 

 

 

 

 

GILEAD SCIENCES, INC. of 333 Lakeside Drive Foster City, 
California 94404, United States of America; 

   

 

 

 

 

 

 

The following specification particularly describes the invention and the 

manner in which it is to be performed.  
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We claim: 

1. A compound of Formula (Ia): 

 

(Ia) 

or a pharmaceutically acceptable salt thereof. 

 

2. The compound of claim 1, which is a compound of Formula (Ib) 

 

(Ib) 

or a pharmaceutically acceptable salt thereof. 

 

3. A pharmaceutical composition comprising a therapeutically effective amount of the 

compound of claim 1 or 2, or a pharmaceutically acceptable salt thereof, and a 

pharmaceutically acceptable excipient.  
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4. The pharmaceutical composition of claim 3, further comprising one, two, three, or 

four additional therapeutic agents. 

 

5. The pharmaceutical composition of claim 4, wherein the additional therapeutic agents 

are selected from the group consisting of combination drugs for HIV, other drugs for treating 

HIV, HIV protease inhibitors, HIV non-nucleoside or non-nucleotide inhibitors of reverse 

transcriptase, HIV nucleoside or nucleotide inhibitors of reverse transcriptase, HIV integrase 

inhibitors, HIV non-catalytic site (or allosteric) integrase inhibitors, HIV entry inhibitors, HIV 

maturation inhibitors, latency reversing agents, compounds that target the HIV capsid, 

immune-based therapies, phosphatidylinositol 3-kinase (PI3K) inhibitors, HIV antibodies, 

bispecific antibodies and “antibody-like” therapeutic proteins, HIV p17 matrix protein 

inhibitors, IL-13 antagonists, peptidyl-prolyl cis-trans isomerase A modulators, protein 

disulfide isomerase inhibitors, complement C5a receptor antagonists, DNA methyltransferase 

inhibitor, HIV vif gene modulators, Vif dimerization antagonists, HIV-1 viral infectivity factor 

inhibitors, TAT protein inhibitors, HIV-1 Nef modulators, Hck tyrosine kinase modulators, 

mixed lineage kinase-3 (MLK-3) inhibitors, HIV-1 splicing inhibitors, Rev protein inhibitors, 

integrin antagonists, nucleoprotein inhibitors, splicing factor modulators, COMM domain 

containing protein 1 modulators, HIV ribonuclease H inhibitors, retrocyclin modulators, CDK-

9 inhibitors, dendritic ICAM-3 grabbing nonintegrin 1 inhibitors, HIV GAG protein inhibitors, 

HIV POL protein inhibitors, Complement Factor H modulators, ubiquitin ligase inhibitors, 

deoxycytidine kinase inhibitors, cyclin dependent kinase inhibitors, proprotein convertase PC9 

stimulators, ATP dependent RNA helicase DDX3X inhibitors, reverse transcriptase priming 

complex inhibitors, G6PD and NADH-oxidase inhibitors, pharmacokinetic enhancers, HIV 

gene therapy, and HIV vaccines, or any combinations thereof. 

 

6. The pharmaceutical composition of claim 4, wherein the additional therapeutic agents 

are selected from the group consisting of HIV protease inhibiting compounds, HIV non-

nucleoside inhibitors of reverse transcriptase, HIV non-nucleotide inhibitors of reverse 

transcriptase, HIV nucleoside inhibitors of reverse transcriptase, HIV nucleotide inhibitors of 

reverse transcriptase, HIV integrase inhibitors, gp41 inhibitors, CXCR4 inhibitors, gp120 

inhibitors, CCR5 inhibitors, capsid polymerization inhibitors, pharmacokinetic enhancers, and 

other drugs for treating HIV, or any combinations thereof. 
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7. The pharmaceutical composition of claims 4 to 6, wherein the additional therapeutic 

agents are selected from the group consisting of abacavir sulfate, tenofovir, tenofovir 

disoproxil, tenofovir disoproxil fumarate, tenofovir disoproxil hemifumarate, tenofovir 

alafenamide, and tenofovir alafenamide hemifumarate. 

 

8. The pharmaceutical composition of claims 4 to 7, wherein the additional therapeutic 

agents are selected from the group consisting of tenofovir alafenamide, tenofovir alafenamide 

fumarate and tenofovir alafenamide hemifumarate. 

 

9. The pharmaceutical composition of claims 4 to 6, wherein the additional therapeutic 

agent is 4′-ethynyl-2-fluoro-2′-deoxyadenosine, bictegravir, or a pharmaceutically acceptable 

salt thereof. 

 

10. A compound of Formula (IIa): 

 

(IIa) 

or a pharmaceutically acceptable salt thereof. 

 

11. The compound of claim 10, which is a compound of Formula (IIb) 
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(IIb) 

or a pharmaceutically acceptable salt thereof. 

 

12. A pharmaceutical composition comprising a therapeutically effective amount of the 

compound of claim 10 or 11, or a pharmaceutically acceptable salt thereof, and a 

pharmaceutically acceptable excipient.  

 

13. The pharmaceutical composition of claim 12, further comprising one, two, three, or 

four additional therapeutic agents. 

 

14. The pharmaceutical composition of claim 13, wherein the additional therapeutic 

agents are selected from the group consisting of combination drugs for HIV, other drugs for 

treating HIV, HIV protease inhibitors, HIV non-nucleoside or non-nucleotide inhibitors of 

reverse transcriptase, HIV nucleoside or nucleotide inhibitors of reverse transcriptase, HIV 

integrase inhibitors, HIV non-catalytic site (or allosteric) integrase inhibitors, HIV entry 

inhibitors, HIV maturation inhibitors, latency reversing agents, compounds that target the HIV 

capsid, immune-based therapies, phosphatidylinositol 3-kinase (PI3K) inhibitors, HIV 

antibodies, bispecific antibodies and “antibody-like” therapeutic proteins, HIV p17 matrix 

protein inhibitors, IL-13 antagonists, peptidyl-prolyl cis-trans isomerase A modulators, protein 

disulfide isomerase inhibitors, complement C5a receptor antagonists, DNA methyltransferase 

inhibitor, HIV vif gene modulators, Vif dimerization antagonists, HIV-1 viral infectivity factor 

inhibitors, TAT protein inhibitors, HIV-1 Nef modulators, Hck tyrosine kinase modulators, 

mixed lineage kinase-3 (MLK-3) inhibitors, HIV-1 splicing inhibitors, Rev protein inhibitors, 

integrin antagonists, nucleoprotein inhibitors, splicing factor modulators, COMM domain 

containing protein 1 modulators, HIV ribonuclease H inhibitors, retrocyclin modulators, CDK-
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9 inhibitors, dendritic ICAM-3 grabbing nonintegrin 1 inhibitors, HIV GAG protein inhibitors, 

HIV POL protein inhibitors, Complement Factor H modulators, ubiquitin ligase inhibitors, 

deoxycytidine kinase inhibitors, cyclin dependent kinase inhibitors, proprotein convertase PC9 

stimulators, ATP dependent RNA helicase DDX3X inhibitors, reverse transcriptase priming 

complex inhibitors, G6PD and NADH-oxidase inhibitors, pharmacokinetic enhancers, HIV 

gene therapy, and HIV vaccines, or any combinations thereof. 

 

15. The pharmaceutical composition of claim 13, wherein the additional therapeutic 

agents are selected from the group consisting of HIV protease inhibiting compounds, HIV non-

nucleoside inhibitors of reverse transcriptase, HIV non-nucleotide inhibitors of reverse 

transcriptase, HIV nucleoside inhibitors of reverse transcriptase, HIV nucleotide inhibitors of 

reverse transcriptase, HIV integrase inhibitors, gp41 inhibitors, CXCR4 inhibitors, gp120 

inhibitors, CCR5 inhibitors, capsid polymerization inhibitors, pharmacokinetic enhancers, and 

other drugs for treating HIV, or any combinations thereof. 

 

16. The pharmaceutical composition of claims 13 to 15, wherein the additional 

therapeutic agents are selected from the group consisting of 4′-ethynyl-2-fluoro-2′-

deoxyadenosine, bictegravir or a pharmaceutically acceptable salt thereof, abacavir sulfate, 

tenofovir, tenofovir disoproxil, tenofovir disoproxil fumarate, tenofovir disoproxil 

hemifumarate, tenofovir alafenamide, and tenofovir alafenamide hemifumarate. 

 

17. The pharmaceutical composition of claims 13 to 16, wherein the additional 

therapeutic agents are selected from the group consisting of 4′-ethynyl-2-fluoro-2′-

deoxyadenosine, bictegravir or a pharmaceutically acceptable salt thereof, tenofovir 

alafenamide, tenofovir alafenamide fumarate and tenofovir alafenamide hemifumarate. 

 

18. The pharmaceutical composition of any one of claims 3-8, 9, or 12-17, wherein the 

composition is a parenteral formulation.  

 

19. The parenteral formulation according to claim 18, wherein the formulation is 

administered subcutaneously to a subject in need thereof.  
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20. The parenteral formulation according to claim 18, wherein the formulation is 

administered intramuscularly to a subject in need thereof.  

 

21. The parenteral formulation of any one of claims 18-20, wherein the formulation 

comprises saline.  

 

22. The parenteral formulation of any one of claims 18-21, wherein the formulation 

comprises a poloxamer. 

 

23. The parenteral formulation of claim 22, wherein the poloxamer is poloxamer 338. 

 

24. A compound selected from the group consisting of: 

   and   . 

25. A compound selected from the group consisting of: 

      and . 

 

 

 

 

26. A compound of the formula: 

. 

 

27. The parenteral formulation of claim 22, wherein the poloxamer is poloxamer 188. 
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28. The parenteral formulation of claim 27, wherein the concentration of poloxamer 188 

in saline is about 1 % to about 10%. 

 

29. The parenteral formulation of claim 27 or 28, wherein the concentration of poloxamer 

188 in saline is about 1 % to about 3%. 

 

30. The parenteral formulation of claim 27, 28, or 29, wherein the concentration of 

poloxamer 188 in saline is about 2%. 

 

31. The parenteral formulation of any one of claims 18-20, wherein the formulation 

comprises N-methyl-2-pyrrolidone. 

  

32. The parenteral formulation of any one of claims 18-20, wherein the formulation 

consists essentially of N-methyl-2-pyrrolidone.  

 

33. The parenteral formulation of any one of claims 18-20, wherein the formulation 

comprises dimethyl sulfoxide.  

 

34. The parenteral formulation of any one of claims 18-20, wherein the formulation 

consists essentially of dimethyl sulfoxide.  

 

35. The parenteral formulation of any one of claims 18-20, wherein the formulation 

comprises water.  

 

36. The parenteral formulation of any one of claims 18-20 or 35, wherein the formulation 

further comprises an alcohol.  

 

37. The parenteral formulation of claim 36, wherein the alcohol is ethanol.  

 

38. The parenteral formulation of any one of claims 18-2062 or 35 to 37, wherein the 

formulation further comprises polyethylene glycol. 
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39. The parenteral formulation of claim 38, wherein the polyethylene glycol has an 

average molecular weight of about 200 g/mol.  

 

40. The parenteral formulation of any one of claims 35 to 39, further comprising an 

inorganic base. 

 

41. The parenteral formulation of claim 4082, wherein the inorganic base is sodium 

hydroxide. 

 

42. The parenteral formulation of claims 1860-20, and 35-41, wherein the formulation 

comprises about 5% to about 20% ethanol, about 5% to about 20% water, and about 60% to 

about 90% polyethylene glycol 200. 

 

43. The parenteral formulation of claims 18-20, and 35-42, wherein the formulation 

comprises about 10% to about 15% ethanol, about 10% to about 15% water, and about 70% to 

about 80% polyethylene glycol 200. 

 

44. The parenteral formulation of claims 18-20, and 35-43, wherein the formulation 

comprises about 10% ethanol, about 12% water, and about 78% polyethylene glycol 200. 

 

45. The pharmaceutical composition of any one of claims 3-8, 9, or 12-17, wherein the 

composition is an oral formulation. 

 

46. The formulation of any one of claims 18-23 and 27-45, wherein the compound is 

present as a sodium salt. 

 

Dated this: 18th day of May, 2020

SACHIN BINDAL 

Of K&S PARTNERS 

ATTORNEY FOR THE APPLICANT(S) 

IN/PA-2560 
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ABSTRACT 
 
 

“THERAPEUTIC COMPOUNDS USEFUL FOR THE PROPHYLACTIC OR 
THERAPEUTIC TREATMENT OF AN HIV VIRUS INFECTION” 

 

 

The present disclosure relates to a compound of formula (Ia), (Ib), (IIa), and (IIb): (Ia) (Ib) (IIa) 

(IIb) which are useful in the treatment of a Retroviridae viral infection including an infection 

caused by the HIV virus. 
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We claim: 

 

1. A parenteral formulation comprising any one of the compounds of formula Ia, Ib, IIa or IIb 

or a pharmaceutically acceptable salt thereof, 

Ia 
IIa 

Ib 
IIb 

 

wherein the formulation comprises poloxamer in saline in a concentration from 1% to 10% 

and wherein the poloxamer is selected from poloxamer 338 or poloxamer 188. 

 

2. The parenteral formulation as claimed in claim 1, wherein the concentration of 

poloxamer 188 in saline is 1% to 3%. 

 

3. The parenteral formulation as claimed in claim 2, wherein the concentration of 

poloxamer 188 in saline is 2%. 
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4.   The parenteral formulation as claimed in claim 1, wherein the compound is Ib. 

 

5. The parenteral formulation comprising any one of the compounds of formula Ia, Ib, 

IIa or IIb or a pharmaceutically acceptable salt thereof,  

Ia 
IIa 

Ib 
IIb 

 

wherein the formulation comprises 5% to 20% ethanol, 5% to 20% water, and 60% to 90% 

polyethylene glycol 200. 

 

6. The parenteral formulation as claimed in claim 4, wherein the formulation comprises 

10% to 15% ethanol, 10% to 15% water, and 70% to 80% polyethylene glycol 200. 

 

7. The parenteral formulation as claimed in claim 5, wherein the formulation comprises 

10% ethanol, 12% water, and 78% polyethylene glycol 200. 

 

8.   The parenteral formulation as claimed in claim 5, wherein the compound is Ib. 
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9. The parenteral formulation as claimed in claims 1 to 8, wherein the compound is 

present as a sodium salt. 

 

 

Dated this: 18th day of May, 2020 

Digitally signed and filed through e-filing 

SACHIN BINDAL 

Of K&S PARTNERS 

ATTORNEY FOR THE APPLICANT(S) 

IN/PA-2560 
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THERAPEUTIC COMPOUNDS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application claims the benefit of and priority to 
U.S. Provisional Patent Application Ser. Nos. 61/771,655, 
filed Mar. 1, 2013 and 61/857,636, filed Jul. 23, 2013, the 
disclosures of each of which are hereby incorporated herein 
by reference in their entirety. 

BACKGROUND 

0002 Positive-single stranded RNA viruses comprising 
the Retroviridae family include those of the subfamily 
Orthoretrovirinae and genera Alpharetrovirus, Betaretrovi 
rus, Gamaretrovirus, Deltaretrovirus, Epsilon retrovirus, 
Lentivirus, and Spumavirus which cause many human and 
animal diseases. Among the Lentivirus, HIV-1 infection in 
humans leads to depletion of T helper cells and immune 
dysfunction, producing immunodeficiency and Vulnerability 
to opportunistic infections. Treating HIV-1 infections with 
highly active antiretroviral therapies (HAART) has proven to 
be effective at reducing viral load and significantly delaying 
disease progression (Hammer, S.M., et al.: JAMA 2008, 300: 
555-570). However, these treatments could lead to the emer 
gence of HIV strains that are resistant to current therapies 
(Taiwo, B., International Journal of Infectious Diseases 
2009, 13:552-559; Smith, R.J., et al., Science 2010, 327:697 
701). Therefore, there is a pressing need to discover new 
antiretroviral agents that are active against emerging drug 
resistant HIV variants. 

SUMMARY 

0003 Provided herein are compounds and methods for the 
treatment of HIV (i.e., human immunodeficiency virus) 
infection. 
0004 One embodiment provides a compound of formula 
IIId: 

III 

N 
--(Z) 

RI 2 

R3a 

R3b 
O Zl 

s 2 Z2 -lek 
0005 wherein 
0006 A' is CH, C Z, or nitrogen: 
0007 A is CH or nitrogen: 
0008 R' is 6-12 membered aryl, 5-12 membered het 
eroaryl, or 3-12 membered heterocycle, wherein any 6-12 
membered aryl, 5-12 membered heteroaryl, or 3-12 mem 
bered heterocycle of R is optionally substituted with 1,2,3, 
4 or 5 Z'groups, wherein the Z groups are the same or 
different; 
0009 
alkyl: 

each R and R is independently H or (C-C) 

Oct. 9, 2014 

0010 Z' is 6-12 membered aryl, 5-14 membered het 
eroaryl, or 3-14 membered heterocycle, wherein any 6-12 
membered aryl, 5-14 membered heteroaryl, or 3-14 mem 
bered heterocycle of Z' is optionally substituted with 1, 2, 3, 
4 or 5Z" or Z", wherein the Z" and Z'groups are the same 
or different; 
I0011 each Z' is independently (C-C7)carbocycle, 5-12 
membered heteroaryl, 3-12 membered heterocycle, halogen, 
CN, OR', OC(O)RP, OC(O)NR'R'', SR', 
S(O)R', S(O),OH, -S(O).R', S(O)NR'R'', 
NR4R, NRCORPl, NRCORP, 
NR''CONR'R'', NR'S(O).RP, NR'S(O).ORP, 
NR'S(O)NR'R'', C(O)R', C(O)OR', C(O) 

NR'R'' and—S(O)NR'COR', wherein any (C-C)car 
bocycle, 5-12 membered heteroaryland 3-12 membered het 
erocycle of Z' is optionally substituted with 1,2,3,4 or 5 Z' 
or Z'groups, wherein the Z" and Z'groups are the same or 
different; 
(0012 each Z' is independently (C-Cs)alkyl optionally 
substituted with 1, 2, 3, 4 or 5 halogen, which are the same or 
different; 
(0013 each Z' is independently halogen, —CN, -OH, 
NH, C(O)NR'R'', or (C-C)heteroalkyl: 

(0014) each Z' is independently (C-Cs)alkyl or (C-Cs) 
haloalkyl: 
I0015 each R" is independently H. (C-C)alkyl, (C-C) 
carbocycle, 3-7 membered heterocycle, or 5-6 membered 
monocyclic-heteroaryl, wherein any (C-C)carbocycle, 3-7 
membered heterocycle, or 5-6 membered monocyclic-het 
eroaryl of R" is optionally substituted with 1,2,3,4 or 5 Z' 
or Z'groups, wherein the Z" and Z'groups are the same or 
different, and wherein any (C-Cs)alkyl of R" is optionally 
substituted with 1, 2, 3, 4 or 5 Z' groups, wherein the Z' 
groups are the same or different; 
10016 each R' is independently (C-Cs)alkyl, (C-C)car 
bocycle, 3-7 membered heterocycle, or 5-6 membered mono 
cyclic-heteroaryl, wherein any (C-C-7)carbocycle, 3-7 mem 
bered heterocycle, or 5-6 membered monocyclic-heteroaryl 
of R is optionally substituted with 1, 2, 3, 4 or 5 Z' or Z" 
groups, wherein the Z" and Z'groups are the same or dif 
ferent, and wherein any (C-Cs)alkyl of R' is optionally 
substituted with 1, 2, 3, 4 or 5 Z" groups, wherein the Z' 
groups are the same or different; 
0017 each R' and R' is independently H, (C-C)alkyl, 
(C-C)carbocycle, 3-7 membered heterocycle, or 5-6 mem 
bered monocyclic-heteroaryl, wherein any (C-C)car 
bocycle, 3-7 membered heterocycle, or 5-6 membered mono 
cyclic-heteroaryl of R' or R' is optionally substituted with 
1, 2, 3, 4 or 5 Z' or Z'groups, wherein the Z' and Z' 
groups are the same or different, and wherein any (C-C) 
alkyl of R' or R' is optionally substituted with 1,2,3,4 or 
5Z" groups, wherein the Z" groups are the same or different, 
or R'' and R together with the nitrogen to which they are 
attached form a 5, 6 or 7-membered heterocycle, wherein the 
5, 6 or 7-membered heterocycle is optionally substituted with 
1, 2, 3, 4 or 5 Z' or Z'groups, wherein the Z' and Z' 
groups are the same or different; 
(0018 each R7° and R is independently H, (C-C)alkyl, 
(C-C)carbocycle, or R'' and R together with the nitrogen 
to which they are attached form a 5, 6, or 7-membered het 
erocycle; 
(0019 Z is (C-Cs)alkenyl, (C-Cs)alkynyl, 6-12 mem 
bered aryl, 5-12 membered C-linked-heteroaryl, 3-12 mem 
bered C-linked-heterocycle, C(O)R", or—C(O)NR'R'', 
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wherein any 6-12 membered aryl, 5-12 membered C-linked 
heteroaryl, or 3-12 membered C-linked-heterocycle of Z is 
optionally substituted with 1, 2, 3, 4 or 5 Z’’ or Z groups, 
wherein the Z’’ and Z groups are the same or different, and 
wherein any (C-Cs)alkenyl or (C-Cs)alkynyl of Z is 
optionally substituted with 1,2,3,4, or 5 Z groups, wherein 
the Z groups are the same or different; 
I0020 each R" is independently H or (C-C)alkyl: 
0021 each R7 and R is independently H or (C-C) 
alkyl: 
I0022 each Z” is independently oxo, (C-C)alkyl, (C- 
C.)heteroalkyl or (C-C)haloalkyl; 
I0023) each Z is independently oxo, halogen, —CN, 
OR', OC(O)RP, OC(O)NR'R'', SR', S(O) 

RP, S(O),OH, S(O).RP, S(O)NR'R'', 
NR7R, NRCORP, NR'CORP, 
NR'COR'R'', NRS(O).RP, NRS(O).ORP, 
NR'S(O)NR'R'', NO, C(O)R’, C(O)OR, 

or C(O)NR'R''. 
I0024) each R" is independently H, (C-C)alkyl, (C-C) 
haloalkyl, or (C-C)heteroalkyl; 
0025 each R is independently (C-Cs)alkyl, (C-C)ha 
loalkyl, or (C-C)heteroalkyl, 
0026 each R7 and R is independently H, (C-C)alkyl, 
(C-C)haloalkyl, or (C-C)heteroalkyl, 
I0027 each Z is independently a (C-C)heteroalkyl: 
0028 each Z is independently oxo, (C-C)alkyl, (C-C) 
carbocycle, halogen, CN, OR", NR'R'', 
NRCORPS, NRSCORPS, C(O)R’, C(O)OR', 

or —C(O)NR'R'', wherein any (C-C)carbocycle or (C- 
Cs)alkyl of Z is optionally substituted with 1,2,3,4 or 5 Z“ 
groups, wherein the Z" groups are the same or different; 
I0029 each Z“ is independently halogen, —CN, or 
OR; 

0030 each R", R. R. R', and R" is independently H 
or (C-C)alkyl; 
0031 each Z is independently halogen, which may be 
same or different; and 
0032 n is 0, 1, 2, or 3: 
0033 or a pharmaceutically acceptable salt thereof. 
0034. One embodiment provides a compound of formula 

III: 

III 
R2 

R3a 

R35 
O Zl 

21 
A 

0035 wherein 
0036) A is a 6-membered monocyclic-heteroaryl with one 
or two nitrogenatoms, wherein the 6-membered monocyclic 
heteroaryl is substituted with one Z" group at the position 
shown, one Z group, and optionally substituted with 1 or 2Z. 
groups, wherein the Z groups are the same or different; 
0037) R' is 6-12 membered aryl, 5-12 membered het 
eroaryl, or 3-12 membered heterocycle, wherein any 6-12 
membered aryl, 5-12 membered heteroaryl, or 3-12 mem 
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bered heterocycle of R is optionally substituted with 1, 2, 3, 
4 or 5 Z groups, wherein the Z groups are the same or 
different; 
I0038 R is phenyl optionally substituted with 1, 2, 3, 4 or 
5 halogen, which are the same or different; 
(0039 each R" and R is independently H or (C-C) 
alkyl: 
10040 Z' is 6-12 membered aryl, 5-14 membered het 
eroaryl, or 3-14 membered heterocycle, wherein any 6-12 
membered aryl, 5-14 membered heteroaryl, or 3-14 mem 
bered heterocycle of Z' is optionally substituted with 1, 2, 3, 
4 or 5 Z' or Z", wherein the Z' and Z'groups are the same 
or different; 
I0041 each Z' is independently (C-C7)carbocycle, 5-12 
membered heteroaryl, 3-12 membered heterocycle, halogen, 
CN, OR', OC(O)RP', OC(O)NR'R'', SR', 
S(O)RP', S(O),OH, -S(O).RP', S(O)NR'R'', 
NR'R'', NRCORP, NRCORP, 
NR''CONR'R'', NRS(O).RP, NRS(O) ORP, 
NR'S(O)NR'R'', C(O)R', C(O)OR', C(O) 

NR'R'' and—S(O)NR'COR', wherein any (C-C)car 
bocycle, 5-12 membered heteroaryland 3-12 membered het 
erocycle of Z" is optionally substituted with 1,2,3,4 or 5 Z' 
or Z'groups, wherein the Z" and Z'groups are the same or 
different; 
I0042 each Z' is independently (C-Cs)alkyl optionally 
substituted with 1, 2, 3, 4 or 5 halogen, which are the same or 
different; 
0043 each Z' is independently halogen, —CN, -OH, 
NH, C(O)NR'R'', or (C-C)heteroalkyl: 

0044) each Z' is independently (C-Cs)alkyl or (C-Cs) 
haloalkyl: 
I0045 each R" is independently H, (C-Cs)alkyl, (C-C) 
carbocycle, 3-7 membered heterocycle, or 5-6 membered 
monocyclic-heteroaryl, wherein any (C-C)carbocycle, 3-7 
membered heterocycle, or 5-6 membered monocyclic-het 
eroaryl of R" is optionally substituted with 1,2,3,4 or 5 Z' 
or Z'groups, wherein the Z" and Z'groups are the same or 
different, and wherein any (C-Cs)alkyl of R" is optionally 
substituted with 1, 2, 3, 4 or 5 Z" groups, wherein the Z' 
groups are the same or different; 
10046) each R' is independently (C-Cs)alkyl, (C-C)car 
bocycle, 3-7 membered heterocycle, or 5-6 membered mono 
cyclic-heteroaryl, wherein any (C-C-7)carbocycle, 3-7 mem 
bered heterocycle, or 5-6 membered monocyclic-heteroaryl 
of R' is optionally substituted with 1, 2, 3, 4 or 5 Z' or Z' 
groups, wherein the Z" and Z'groups are the same or dif 
ferent, and wherein any (C-C)alkyl of R is optionally 
substituted with 1, 2, 3, 4 or 5 Z" groups, wherein the Z' 
groups are the same or different; 
0047 each R7' and R' is independently H, (C-C)alkyl, 
(C-C)carbocycle, 3-7 membered heterocycle, or 5-6 mem 
bered monocyclic-heteroaryl, wherein any (C-C7)car 
bocycle, 3-7 membered heterocycle, or 5-6 membered mono 
cyclic-heteroaryl of R' or R' is optionally substituted with 
1, 2, 3, 4 or 5 Z' or Z'groups, wherein the Z' and Z' 
groups are the same or different, and wherein any (C-Cs) 
alkyl of R' or R' is optionally substituted with 1, 2, 3, 4 or 
5Z" groups, wherein the Z" groups are the same or different, 
or R'' and R together with the nitrogen to which they are 
attached form a 5, 6 or 7-membered heterocycle, wherein the 
5, 6 or 7-membered heterocycle is optionally substituted with 
1, 2, 3, 4 or 5 Z' or Z'groups, wherein the Z' and Z' 
groups are the same or different; 
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0048 each R7° and R’ is independently H, (C-C)alkyl, 
(C-C)carbocycle, or R'' and R together with the nitrogen 
to which they are attached form a 5, 6, or 7-membered het 
erocycle; 
I0049 Z is (C-Cs)alkenyl, (C-Cs)alkynyl, 6-12 mem 
bered aryl, 5-12 membered C-linked-heteroaryl, 3-12 mem 
bered C-linked-heterocycle, C(O)R", or—C(O)NR'R'', 
wherein any 6-12 membered aryl, 5-12 membered C-linked 
heteroaryl, or 3-12 membered C-linked-heterocycle of Z is 
optionally substituted with 1, 2, 3, 4 or 5 Z’’ or Z groups, 
wherein the Z’’ and Z groups are the same or different, and 
wherein any (C-Cs)alkenyl or (C-Cs)alkynyl of Z is 
optionally substituted with 1,2,3,4, or 5 Z groups, wherein 
the Z groups are the same or different; 
0050 each R" is independently H or (C-C)alkyl: 
0051 each R7 and R is independently H or (C-C) 
alkyl: 
I0052 each Z” is independently oxo, (C-C)alkyl, (C- 
C.)heteroalkyl, or (C-C)haloalkyl; 
I0053 each Z is independently oxo, halogen, —CN, 
OR', OC(O)RP, OC(O)NR'R'', SR', S(O) 

RP, S(O),OH, S(O).RP, S(O)NR'R'', 
NR7R, NRCORP, NR CORP, 
NR''CONR'R'', NRS(O).RP, NR'S(O).ORP, 
NR'S(O)NR'R'', NO, C(O)R’, C(O)OR*, 

or C(O)NR'R''. 
I0054 each R" is independently H, (C-C)alkyl, (C-C) 
haloalkyl, or (C-C)heteroalkyl; 
I0055 each R is independently (C-Cs)alkyl, (C-C)ha 
loalkyl, or (C-C)heteroalkyl: 
0056 each R and R is independently H, (C-C)alkyl, 
(C-C)haloalkyl, or (C-C)heteroalkyl: 
I0057 each Z is independently a (C-C)heteroalkyl or 
halogen; 
0058 each Z is independently oxo, (C-Cs)alkyl, (C-C,) 
carbocycle, halogen, CN, OR", NR'R'', 
NRSCORPS, NRSCORPS, C(O)R’s, C(O)OR5, 

or —C(O)NR'R'', wherein any (C-C)carbocycle or (C- 
Cs)alkyl of Z is optionally substituted with 1,2,3,4 or 5 Z' 
groups, wherein the Z" groups are the same or different; 
0059 each Z' is independently halogen, —CN, or 
OR'; and 

0060 each R", R. R. R', and R" is independently H 
or (C-C)alkyl; 
0061 or a pharmaceutically acceptable salt thereof. 
0062 One embodiment provides a compound of formula I 

I 
R2 

H 
N 

R3a 
R35 

O Zl 
4. 
A 

wherein: 
0063 A is a 6-membered monocyclic-heteroaryl with one 
or two nitrogenatoms, wherein the 6-membered monocyclic 
heteroaryl is substituted with one Z" group at the position 
shown, one Z group, and optionally substituted with one or 
more (e.g., 1 or 2) Zigroups; 
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I0064) R' is 6-12 membered aryl, 5-12 membered het 
eroaryl or 3-12 membered heterocycle, wherein any 6-12 
membered aryl, 5-12 membered heteroaryl or 3-12 mem 
bered heterocycle of R is optionally substituted with one or 
more (e.g., 1,2,3,4 or 5) Z'groups; 
I0065 R is phenyl, 5-membered monocyclic-heteroaryl, 
6-membered monocyclic-heteroaryl or (C-C)carbocycle, 
wherein any phenyl, 5-membered monocyclic-heteroaryl, 
6-membered monocyclic-heteroaryl or (C-C7)carbocycle of 
R’ is optionally substituted with one or more (e.g., 1,2,3,4 or 
5) Zigroups: 
(0066 each RandR is independently selected from H, 
halogen, (C-C)alkyl and (C-C)haloalkyl, or R." is 
selected from H. (C-C)alkyl and (C-C)haloalkyl and R' 
is selected from —OH and —CN: 
I0067. Z' is selected from 6-12 membered aryl, 5-14 mem 
bered heteroaryl and 3-14 membered heterocycle, wherein 
any 6-12 membered aryl, 5-14 membered heteroaryland 3-14 
membered heterocycle of Z' is optionally substituted with 
one or more (e.g., 1,2,3,4 or 5) Z" or Z': 
I0068 each Z' is independently selected from (C-C) 
carbocycle, 6-12 membered aryl, 5-12 membered heteroaryl, 
3-12 membered heterocycle, halogen, —CN, OR", OC 
(O)RP, OC(O)NR'R'', SR', S(O)RP', S(O) 

NR'R'', NO, C(O)R', C(O)CR', C(O)NR'R'' 
and S(O)NR'COR', wherein any (C-C)carbocycle, 
6-12 membered aryl, 5-12 membered heteroaryl and 3-12 
membered heterocycle of Z' is optionally substituted with 
one or more (e.g., 1,2,3,4 or 5) Z' or Z'groups; 
I0069 each Z' is independently selected from (C-Cs) 
alkyl, (C-Cs)alkenyl and (C-Cs)alkynyl, wherein any (C- 
Cs)alkyl, (C-Cs)alkenyland (C-Cs)alkynyl of Z' is option 
ally substituted with one or more (e.g., 1, 2, 3, 4 or 5) Z' 
groups: 
I0070 each Z' is independently selected from (C-C) 
carbocycle, phenyl, 5-6 membered monocyclic-heteroaryl, 
3-7 membered heterocycle, halogen, —CN, OR". —OC 
(O)RP, OC(O)NR'R'', SR', S(O)RP, S(O) 

(ONR7R, NO, C(O)R’?, C(O)CR', C(O) 
NR'R'', halophenyl, 5-6 membered haloheteroaryl, 3-7 
membered haloheterocycle and (C-C)heteroalkyl: 
(0071) each Z' is independently selected from (C-Cs) 
alkyl, (C-Cs)alkenyl, (C-Cs)alkynyl and (C-Cs)haloalkyl; 
(0072 each R" is independently selected from H. (C-Cs) 
alkyl, (C-Cs)alkenyl, (C-C)alkynyl, (C-C)carbocycle, 
3-7 membered heterocycle, 5-6 membered monocyclic-het 
eroaryl and phenyl, wherein any (C-C7)carbocycle, 3-7 
membered heterocycle, 5-6 membered monocyclic-het 
eroaryland phenyl of R' is optionally substituted with one or 
more (e.g., 1,2,3,4 or 5) Z' or Z'groups, and wherein any 
(C-Cs)alkyl, (C-Cs)alkenyl and (C-Cs)alkynyl of R" is 
optionally substituted with one or more (e.g., 1, 2, 3, 4 or 5) 
Z" groups; 
I0073 each R' is independently selected from (C-C) 
alkyl, (C-Cs)alkenyl, (C-C)alkynyl, (C-C)carbocycle, 
3-7 membered heterocycle, 5-6 membered monocyclic-het 
eroaryl and phenyl, wherein any (C-C)carbocycle, 3-7 
membered heterocycle, 5-6 membered monocyclic-het 
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eroaryland phenyl of R is optionally substituted with one or 
more (e.g., 1,2,3,4 or 5) Z' or Z'groups, and wherein any 
(C-Cs)alkyl, (C-Cs)alkenyl and (C-Cs)alkynyl of R' is 
optionally substituted with one or more (e.g., 1, 2, 3, 4 or 5) 
Z" groups; 
0074 RandR'' are eachindependently selected from H, 
(C-Cs)alkyl, (C-Cs)alkenyl, (C-Cs)alkynyl, (C-C)car 
bocycle, 3-7 membered heterocycle, 5-6 membered monocy 
clic-heteroaryl and phenyl, wherein any (C-C7)carbocycle, 
3-7 membered heterocycle, 5-6 membered monocyclic-het 
eroaryland phenyl of R' or R' is optionally substituted with 
one or more (e.g., 1, 2, 3, 4 or 5) Z' or Z" groups, and 
wherein any (C-Cs)alkyl, (C-Cs)alkenyl and (C-C)alky 
nyl of R' or R' is optionally substituted with one or more 
(e.g., 1,2,3,4 or 5) Z'groups, or R'' and R' together with 
the nitrogen to which they are attached form a 5, 6 or 7-mem 
bered heterocycle, wherein the 5, 6 or 7-membered hetero 
cycle is optionally substituted with one or more (e.g., 1, 2, 3, 
4 or 5) Z' or Z'groups; 
0075 each R" is independently selected from H., (C-C) 
alkyl, (C-C)alkenyl, (C-C)alkynyl, (C-C7)carbocycle, 
3-7 membered heterocycle, 5-6 membered monocyclic-het 
eroaryl, phenyl, halophenyl, 5-6 membered monocyclic-ha 
loheteroaryl, 3-7 membered haloheterocycle, (C-C)ha 
loalkyl and (C-Cs)heteroalkyl; 
0076 each R’ is independently selected from (C-C) 
alkyl, (C-Cs)alkenyl, (C-C)alkynyl, (C-C)carbocycle, 
3-7 membered heterocycle, 5-6 membered monocyclic-het 
eroaryl, phenyl, halophenyl, 5-6 membered monocyclic-ha 
loheteroaryl, 3-7 membered haloheterocycle, (C-C)ha 
loalkyl and (C-Cs)heteroalkyl; 
0.077 R’ and R'' are eachindependently selected from H, 
(C-C)alkyl, (C-C)alkenyl, (C-C)alkynyl, (C-C7)car 
bocycle, 3-7 membered heterocycle, 5-6 membered monocy 
clic-heteroaryl, phenyl, halophenyl, 5-6 membered monocy 
clic-haloheteroaryl, 3-7 membered haloheterocycle, (C-C) 
haloalkyl and (C-Cs)heteroalkyl, or R'' and R together 
with the nitrogen to which they are attached form a 5, 6 or 
7-membered heterocycle; 
0078 Z is selected from (C-C)alkenyl, (C-C)alkynyl, 
6-12 membered aryl, 5-12 membered C-linked-heteroaryl, 
3-12 membered C-linked-heterocycle, —C(O)R" and 
—C(O)NR'R'', wherein any 6-12 membered aryl, 5-12 
membered C-linked-heteroaryl and 3-12 membered 
C-linked-heterocycle of Z is optionally substituted with one 
or more (e.g., 1,2,3,4 or 5) Z” or Z groups, and wherein 
any (C-Cs)alkenyl and (C-Cs)alkynyl of Z is optionally 
substituted with one or more (e.g., 1,2,3,4, or 5) Z groups; 
0079 each Z is independently selected from (C-C) 
carbocycle, 6-12 membered aryl, 5-12 membered heteroaryl, 
3-12 membered heterocycle, halogen, —CN, OR", OC 
(O)RP, OC(O)NR'R'', SR', S(O)RP, S(O) 
OH, S(O).RP, S(O)NR'R'', NR'R'', 
NRCORP, NRCORP, NR'CONR'R'', 
NRS(O).RP, NRS(O) ORP, NRS(O) 

NR'R'', NO, C(O)R’, C(O)OR" and C(O) 
NR'R'', wherein any (C-C)carbocycle, 6-12 membered 
aryl, 5-12 membered heteroaryland 3-12 membered hetero 
cycle of Z” is optionally substituted with one or more (e.g., 1, 
2, 3, 4 or 5) Z’’ or Z groups: 
0080 each Z” is independently selected from (C-C) 
alkyl, (C-C)heteroalkyl and (C-C)haloalkyl: 
I0081 each Z is independently selected from halogen, 
CN, OR, OC(O)RP, OC(O)NR'R'', SR', 
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S(O)RP, S(O),OH, S(O).RP, S(O)NR'R'', 
NR4R, NRCORP, NRCORP, 
NR''CONR'R'', NRS(O).RP, NR'S(O).ORP, 
NRS(O)NR'R'', NO, C(O)R', C(O)CR'' and 
C(O)NR'R''. 

I0082 each R is independently selected from H. (C-C) 
alkyl, (C-C)alkenyl, (C-C7)carbocycle, 3-12 membered 
heterocycle, 5-12 membered heteroaryland 6-12 membered 
aryl, wherein any (C-C)carbocycle, 3-12 membered hetero 
cycle, 5-12 membered heteroaryland 6-12 membered aryl of 
R" is optionally substituted with one or more (e.g., 1,2,3,4 
or 5) Z’’ or Z groups, and wherein any (C-C)alkyl, (C- 
C.)alkenyl and (C-C)alkynyl of R" is optionally substi 
tuted with one or more (e.g., 1, 2, 3, 4 or 5) Z'groups: 
I0083 Rand Rare eachindependently selected from H, 
(C-C)alkyl, (C-C)alkenyl, (C-C)carbocycle, 3-12 
membered heterocycle, 5-12 membered heteroaryl and 6-12 
membered aryl, wherein any (C-C)carbocycle, 3-12 mem 
bered heterocycle, 5-12 membered heteroaryland 6-12 mem 
bered aryl of R or R is optionally substituted with one or 
more (e.g., 1,2,3,4 or 5) Z’’ or Z groups, and wherein any 
(C-C)alkyl and (C-C)alkenyl of R7 or R is optionally 
substituted with one or more (e.g., 1,2,3,4 or 5) Z'groups, 
or R and R together with the nitrogen to which they are 
attached form a heterocycle or heteroaryl, wherein the het 
erocycle or heteroaryl is optionally substituted with one or 
more (e.g., 1, 2, 3, 4 or 5) Z” or Z groups: 
10084) each R" is independently selected from H. (C-C) 
alkyl, (C-Cs)alkenyl, (C-C)alkynyl, (C-C)haloalkyl and 
(C-C)heteroalkyl; 
I0085 each R is independently selected from (C-C) 
alkyl, (C-C)alkenyl, (C-C)alkynyl, (C-C)haloalkyl and 
(C-C)heteroalkyl; 
I0086 RandR are eachindependently selected from H, 
(C-C)alkyl, (C-C)alkenyl, (C-C)alkynyl, (C-C)ha 
loalkyl and (C-C)heteroalkyl; 
I0087 each Z is independently selected from halogen, 
(C-C)alkyl, -OH, -CN. (C-C)heteroalkyl and (C-C) 
haloalkyl: 
I0088 each Z is independently selected from (C-Cs) 
alkyl, (C-C)alkenyl, (C-C)alkynyl, (C-C7)carbocycle, 
halogen, CN, OR", OC(O)R’, OC(O)NR'R'', 
- SR", S(O)RP, S(O),OH, -S(O).RP, S(O) 
NR7R, NR7RS, NRSCORPS, NRCORPS, 
NR'CONR'R'', NRS(O).RP, NRS(O).ORP, 
NR'S(O)NR'R'', NO, C(O)R', C(O)OR" and 

—C(O)NR'R'', wherein any (C-C)carbocycle, of Z is 
optionally substituted with one or more (e.g., 1, 2, 3, 4 or 5) 
Z" or Z'groups, and wherein any (C-Cs)alkyl, (C-Cs) 
alkenyl and (C-C)alkynyl of Z is optionally substituted 
with one or more (e.g., 1,2,3,4 or 5) Z" groups; 
I0089 each Z“ is independently selected from halogen, 
CN, OR, OC(O)RP, OC(O)NR'R'', SR, 
S(O)R’, S(O),OH, -S(O).R. S(O)NR'R'', 
NR7R, NRCORP, NRCORP, 
NRCONR7R, NRS(O).RP, NRS(O).ORP, 
NR'S(O)NR'R'', NO, C(O)R", C(O)OR" and 
C(O)NR'R''. 

0090 each Z is independently selected from (C-C) 
alkyl, (C-C)alkenyl (C-C)alkynyl and (C-C)haloalkyl; 
0091 each R" is independently selected from H., (C-C) 
alkyl, (C-C)haloalkyl, (C-C)heteroalkyl, (C-C)alkenyl 
and (C-C)alkynyl: 
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0092 each R is independently selected from (C-C) 
alkyl, (C-C)haloalkyl, (C-C)heteroalkyl, (C-C)alkenyl 
and (C-C)alkynyl: 
0093. Rand Rare eachindependently selected from H, 
(C-C)alkyl, (C-C)haloalkyl, (C-C)heteroalkyl, (C-C) 
alkenyl and (C-C)alkynyl; 
0094) each R" is independently selected from H., (C-C) 
alkyl, (C-C)haloalkyl, (C-C)heteroalkyl, (C-C)alkenyl 
and (C-C)alkynyl: 
0.095 each R is independently selected from (C-C) 
alkyl, (C-C)haloalkyl, (C-C)heteroalkyl, (C-C)alkenyl 
and (C-C)alkynyl: 
0096 RandR are eachindependently selected from H, 
(C-C)alkyl, (C-C)haloalkyl, (C-C)heteroalkyl, (C-C) 
alkenyl and (C-C)alkynyl; 
I0097 each Z is independently selected from (C-C) 
alkyl, halogen, —CN and —OR", wherein any (C-C)alkyl 
of Z is optionally substituted with one or more (e.g., 1,2,3, 
4 or 5) halogen; and 
0.098 each R" is independently selected from H., (C-C) 
alkyl, (C-C)haloalkyl and (C-C)carbocycle; 
0099 or a pharmaceutically acceptable salt thereof. 
0100. One embodiment provides a pharmaceutical com 
position comprising a compound of formula I or a pharma 
ceutically acceptable salt thereof, and a pharmaceutically 
acceptable carrier. Another embodiment provides a pharma 
ceutical composition comprising a compound as detailed 
herein, including a compound of any one of formulas I, Ia, Ib, 
Ic, Id, Ie, If, Ig, III, IIIa, IIIb, IIIc, IIId, IIIe, IIIf III.g., IIIh, IIIi. 
III, and IIIk, or a pharmaceutically acceptable salt thereof, 
and a pharmaceutically acceptable carrier. 
0101 One embodiment provides a pharmaceutical com 
position comprising a compound of formula I or a pharma 
ceutically acceptable salt thereof, and an additional therapeu 
tic agent, wherein the additional therapeutic agent is an HIV 
protease inhibiting compound, an HIV non-nucleoside 
inhibitor of reverse transcriptase, an HIV nucleoside inhibitor 
of reverse transcriptase, an HIV nucleotide inhibitor of 
reverse transcriptase, an HIV integrase inhibitor, a gp41 
inhibitor, a CXCR4 inhibitor, a gp120 inhibitor, a CCR5 
inhibitor, a capsid polymerization inhibitor, or a non-catalytic 
site HIV integrase inhibitor and combinations thereof. 
Another embodiment provides a pharmaceutical composition 
comprising a compound of any one of formulas I, Ia, Ib, Ic, Id, 
Ie, If, Ig, III, IIIa, IIIb, IIIc, IIId, IIIe, IIIf, IIIg, IIIh, IIIi, III, 
and IIIk, or a pharmaceutically acceptable salt thereof, and an 
additional therapeutic agent, wherein the additional therapeu 
tic agent is an HIV protease inhibiting compound, an HIV 
non-nucleoside inhibitor of reverse transcriptase, an HIV 
nucleoside inhibitor of reverse transcriptase, an HIV nucle 
otide inhibitor of reverse transcriptase, an HIV integrase 
inhibitor, a gp41 inhibitor, a CXCR4 inhibitor, a gp120 
inhibitor, a CCR5 inhibitor, a capsid polymerization inhibi 
tor, or a non-catalytic site HIV integrase inhibitor and com 
binations thereof. 
0102 One embodiment provides a method for treating a 
Retroviridae viral infection (e.g., an HIV viral infection) in a 
mammal (e.g., a human), comprising administering a com 
pound of formula I, or a pharmaceutically acceptable salt 
thereof, to the mammal. Another embodiment provides a 
method for treating a Retroviridae viral infection (e.g., an 
HIV viral infection) in a mammal (e.g., a human), comprising 
administering a compound as detailed herein, including a 
compound of any one of formulas I, Ia, Ib, Ic, Id, Ie, If, Ig, III, 
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IIIa, IIIb, IIIc, IIId, IIIe, IIIf, IIIg, IIIh, IIIi, III, and IIIk, or a 
pharmaceutically acceptable salt thereof, to the mammal. 
Another embodiment provides a method for treating a HIV 
infection in a patient in need thereof comprising administer 
ing a therapeutically effective amount of a compound as 
detailed herein, or a pharmaceutically acceptable salt thereof, 
to the patient. 
0103) One embodiment provides a method for inhibiting 
the proliferation of the HIV virus, treating AIDS or delaying 
the onset of AIDS or ARC Symptoms in a mammal (e.g., a 
human), comprising administering a compound of formula I, 
or a pharmaceutically acceptable salt thereof, to the mammal. 
Another embodiment provides a method for inhibiting the 
proliferation of the HIV virus, treating AIDS or delaying the 
onset of AIDS or ARC Symptoms in a mammal (e.g., a 
human), comprising administering a compound as detailed 
herein, including a compound of any one of formulas I, Ia, Ib, 
Ic, Id, Ie, If, Ig, III, IIIa, IIIb, IIIc, IIId, IIIe, IIIf, III.g., IIIh, IIIi. 
III, and IIIk, or a pharmaceutically acceptable salt thereof, to 
the mammal. 

0104 One embodiment provides a method for treating an 
HIV infection in a mammal (e.g., a human), comprising 
administering a compound of formula I, or a pharmaceuti 
cally acceptable Salt thereof, to the mammal. Another 
embodiment provides a method for treating an HIV infection 
in a mammal (e.g., a human), comprising administering a 
compound as detailed herein, including a compound of any 
one of formulas I, Ia, Ib, Ic, Id, Ie, If, Ig, III, IIIa, IIIb, IIIc, 
IIId, IIIe, IIIf, III.g., IIIh, IIIi, III, and IIIk, or a pharmaceuti 
cally acceptable salt thereof, to the mammal. 
0105. One embodiment provides a method for treating an 
HIV infection in a mammal (e.g., a human), comprising 
administering to the mammal in need thereof a therapeuti 
cally effective amount of a compound of formula I, or a 
pharmaceutically acceptable salt thereof, in combination 
with a therapeutically effective amount of one or more addi 
tional therapeutic agents selected from the group consisting 
of HIV protease inhibiting compounds, HIV non-nucleoside 
inhibitors of reverse transcriptase, HIV nucleoside inhibitors 
of reverse transcriptase, HIV nucleotide inhibitors of reverse 
transcriptase, HIV integrase inhibitors, gp41 inhibitors, 
CXCR4 inhibitors, gp120 inhibitors, CCR5 inhibitors, capsid 
polymerization inhibitors, and other drugs for treating HIV. 
and combinations thereof. Another embodiment provides a 
method for treating an HIV infection in a mammal (e.g., a 
human), comprising administering to the mammal in need 
thereof a therapeutically effective amount of a compound of 
any one of formulas I, Ia, Ib, Ic, Id, Ie, If, Ig, III, IIIa, IIIb, IIIc, 
IIId, IIIe, IIIf, III.g., IIIh, IIIi, III, and IIIk, or a pharmaceuti 
cally acceptable salt thereof, in combination with a therapeu 
tically effective amount of one or more additional therapeutic 
agents selected from the group consisting of HIV protease 
inhibiting compounds, HIV non-nucleoside inhibitors of 
reverse transcriptase, HIV nucleoside inhibitors of reverse 
transcriptase, HIV nucleotide inhibitors of reverse tran 
scriptase, HIV integrase inhibitors, gp41 inhibitors, CXCR4 
inhibitors, gp120 inhibitors, CCR5 inhibitors, capsid poly 
merization inhibitors, and other drugs for treating HIV, and 
combinations thereof. Another embodiment provides a 
method for treating an HIV infection in a patient in need 
thereof comprising administering to the patient a therapeuti 
cally effective amount of a compound as described herein, or 
a pharmaceutically acceptable salt thereof, in combination 
with atherapeutically effective amount of an additional thera 
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peutic agent, wherein the additional therapeutic agent is an 
HIV protease inhibiting compound, an HIV non-nucleoside 
inhibitor of reverse transcriptase, an HIV nucleoside inhibitor 
of reverse transcriptase, an HIV nucleotide inhibitor of 
reverse transcriptase, an HIV integrase inhibitor, a gp41 
inhibitor, a CXCR4 inhibitor, a gp120 inhibitor, a CCR5 
inhibitor, a capsid polymerization inhibitor, or a non-catalytic 
site HIV integrase site inhibitor and combinations thereof. 
0106. One embodiment provides a method for treating an 
HIV infection in a mammal (e.g., a human), comprising 
administering to the mammal in need thereof a therapeuti 
cally effective amount of a compound of formula I, or a 
pharmaceutically acceptable salt thereof, in combination 
with a therapeutically effective amount of one or more addi 
tional therapeutic agents selected from the group consisting 
of HIV protease inhibiting compounds, HIV non-nucleoside 
inhibitors of reverse transcriptase, HIV nucleoside inhibitors 
of reverse transcriptase, HIV nucleotide inhibitors of reverse 
transcriptase, HIV integrase inhibitors, gp41 inhibitors, 
CXCR4 inhibitors, gp120 inhibitors, CCR5 inhibitors, capsid 
polymerization inhibitors, and non-catalytic site HIV inte 
grase inhibitors, and combinations thereof. Another embodi 
ment provides a method for treating an HIV infection in a 
mammal (e.g., a human), comprising administering to the 
mammal in need thereofatherapeutically effective amount of 
a compound as detailed herein, including a compound of any 
one of formulas I, Ia, Ib, Ic, Id, Ie, If, Ig, III, IIIa, IIIb, IIIc, 
IIId, IIIe, IIIf, III.g., IIIh, IIIi, III, and IIIk, or a pharmaceuti 
cally acceptable salt thereof, in combination with a therapeu 
tically effective amount of one or more additional therapeutic 
agents selected from the group consisting of HIV protease 
inhibiting compounds, HIV non-nucleoside inhibitors of 
reverse transcriptase, HIV nucleoside inhibitors of reverse 
transcriptase, HIV nucleotide inhibitors of reverse tran 
scriptase, HIV integrase inhibitors, gp41 inhibitors, CXCR4 
inhibitors, gp120 inhibitors, CCR5 inhibitors, capsid poly 
merization inhibitors, and non-catalytic site HIV integrase 
inhibitors, and combinations thereof. 
0107. One embodiment provides a compound of formula 

I, or a pharmaceutically acceptable salt thereof for use in 
medical therapy (e.g., for use in treating a Retroviridae viral 
infection (e.g., an HIV viral infection) or the proliferation of 
the HIV virus or AIDS or delaying the onset of AIDS or ARC 
symptoms in a mammal (e.g., a human)). Another embodi 
ment provides a compound as detailed herein, including a 
compound of any one of formulas I, Ia, Ib, Ic, Id, Ie, If, Ig, III, 
IIIa, IIIb, IIIc, IIId, IIIe, IIIf, IIIg, IIIh, IIIi, III, and IIIk, or a 
pharmaceutically acceptable salt thereof, for use in medical 
therapy (e.g., for use in treating a Retroviridae viral infection 
(e.g., an HIV viral infection) or the proliferation of the HIV 
virus or AIDS or delaying the onset of AIDS or ARC symp 
toms in a mammal (e.g., a human)). 
0108. One embodiment provides a compound of formula 

I, or a pharmaceutically acceptable salt thereof for use in the 
manufacture of a medicament for treating a Retroviridae viral 
infection (e.g., an HIV viral infection) or the proliferation of 
the HIV virus or AIDS or delaying the onset of AIDS or ARC 
symptoms in a mammal (e.g., a human). Another embodi 
ment provides a compound as detailed herein, including a 
compound of any one of formulas I, Ia, Ib, Ic, Id, Ie, If, Ig, III, 
IIIa, IIIb, IIIc, IIId, IIIe, IIIf, IIIg, IIIh, IIIi, III, and IIIk, or a 
pharmaceutically acceptable salt thereof, for use in the manu 
facture of a medicament for treating a Retroviridae viral 
infection (e.g., an HIV viral infection) or the proliferation of 
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the HIV virus or AIDS or delaying the onset of AIDS or ARC 
Symptoms in a mammal (e.g., a human). 
0109. One embodiment provides a compound of formula 

I, or a pharmaceutically acceptable salt thereof, for use in the 
prophylactic or therapeutic treatment of the proliferation of a 
Retroviridae virus, an HIV virus or AIDS or for use in the 
therapeutic treatment of delaying the onset of AIDS or ARC 
symptoms. Another embodiment provides a compound as 
detailed herein, including a compound of any one of formulas 
I, Ia, Ib, Ic, Id, Ie, If, Ig, III, IIIa, IIIb, IIIc, IIId, IIIe, IIIf, IIIg, 
IIIh, IIIi, III, and IIIk, or a pharmaceutically acceptable salt 
thereof, for use in the prophylactic or therapeutic treatment of 
the proliferation of a Retroviridae virus, an HIV virus or 
AIDS or for use in the therapeutic treatment of delaying the 
onset of AIDS or ARC symptoms. 
0110. One embodiment provides a compound of formula 

I, or a pharmaceutically acceptable salt thereof, for use in the 
prophylactic or therapeutic treatment of a Retroviridae virus 
infection (e.g., an HIV virus infection). Another embodiment 
provides a compound as detailed herein, including a com 
pound of any one of formulas I, Ia, Ib, Ic, Id, Ie, If Ig. III, IIIa, 
IIIb, IIIc, IIId, IIIe, IIIf, IIIg, IIIh, IIIi, III, and IIIk, or a 
pharmaceutically acceptable salt thereof, for use in the pro 
phylactic or therapeutic treatment of a Retroviridae virus 
infection (e.g., an HIV virus infection). 
0111. One embodiment provides the use of a compound of 
formula I, or a pharmaceutically acceptable salt thereof, for 
the manufacture of a medicament for a Retroviridae virus 
infection (e.g., an HIV virus infection) in a mammal (e.g., a 
human). Another embodiment provides a compound as 
detailed herein, including a compound of any one of formulas 
I, Ia, Ib, Ic, Id, Ie, If, Ig, III, IIIa, IIIb, IIIc, IIId, IIIe, IIIf, IIIg, 
IIIh, IIIi, III, and IIIk, or a pharmaceutically acceptable salt 
thereof, for the manufacture of a medicament for a Retroviri 
dae virus infection (e.g., an HIV virus infection) in a mammal 
(e.g., a human). 
0112 One embodiment provides processes and interme 
diates disclosed herein that are useful for preparing com 
pounds of formula I or salts thereof. Another embodiment 
provides processes and intermediates disclosed herein that 
are useful for preparing compounds of any one of formulas I. 
Ia, Ib, Ic, Id, Ie, If, Ig, III, IIIa, IIIb, IIIc, IIId, IIIe, IIIf, IIIg, 
IIIh, IIIi, III, and IIIk, or salts thereof. 
0113. Other embodiments, objects, features and advan 
tages will be set forth in the detailed description of the 
embodiments that follows, and in part will be apparent from 
the description, or may be learned by practice, of the claimed 
invention. These objects and advantages will be realized and 
attained by the processes and compositions particularly 
pointed out in the written description and claims hereof. The 
foregoing Summary has been made with the understanding 
that it is to be considered as a brief and general synopsis of 
some of the embodiments disclosed herein, is provided solely 
for the benefit and convenience of the reader, and is not 
intended to limit in any manner the scope, or range of equiva 
lents, to which the appended claims are lawfully entitled. 

DETAILED DESCRIPTION 

0114. The description below is made with the understand 
ing that the present disclosure is to be considered as an exem 
plification of the claimed Subject matter, and is not intended to 
limit the appended claims to the specific embodiments illus 
trated. The headings used throughout this disclosure are pro 
vided for convenience only and are not to be construed to limit 

158



US 2014/0303164 A1 

the claims in any way. Embodiments illustrated under any 
heading may be combined with embodiments illustrated 
under any other heading. 

DEFINITIONS 

0115 Unless defined otherwise, all technical and scien 
tific terms used herein have the same meaning as commonly 
understood by one of ordinary skill in the art. A dash at the 
front or end of a chemical group is a matter of convenience; 
chemical groups may be depicted with or without one or more 
dashes without losing their ordinary meaning. A wavy line 
drawn through a line in a structure indicates a point of attach 
ment of a group. A dashed line indicates an optional bond. A 
prefix such as “C.” or (C-C) indicates that the following 
group has from u to V carbonatoms. For example, "Calkyl 
indicates that the alkyl group has from 1 to 6 carbon atoms. 
0116. Unless stated otherwise, the following terms and 
phrases as used herein are intended to have the following 
meanings: 
0117. When trade names are used herein, applicants 
intend to independently include the tradename product and 
the active pharmaceutical ingredient(s) of the tradename 
product. 
0118 “Alkyl is a straight or branched saturated hydrocar 
bon. For example, an alkyl group can have 1 to 8 carbonatoms 
(i.e., (C-Cs)alkyl) or 1 to 6 carbon atoms (i.e., (C-C alkyl) 
or 1 to 4 carbon atoms (i.e., (C-C)alkyl). Examples of 
suitable alkyl groups include, but are not limited to, methyl 
(Me, —CH), ethyl (Et, —CHCH), 1-propyl (n-Pr. 
n-propyl. —CH2CH2CH), 2-propyl (1-Pr, i-propyl. —CH 
(CH)), 1-butyl (n-Bu, n-butyl, —CH2CH2CH2CH), 2-me 
thyl-1-propyl (i-Bu, i-butyl, —CHCH(CH)), 2-butyl ( 
s-Bu, s-butyl, —CH(CH)CHCH), 2-methyl-2-propyl ( 
t-Bu, t-butyl, -C(CH)), 1-pentyl (n-pentyl, 
—CH2CH2CH2CHCH), 2-pentyl (-CH(CH) 
CHCHCH), 3-pentyl ( CH(CH2CH)), 2-methyl-2-bu 
tyl ( C(CH)2CHCH), 3-methyl-2-butyl ( CH(CH)CH 
(CH3)2), 3-methyl-1-butyl ( CHCH-CH(CH)), 
2-methyl-1-butyl ( CHCH(CH)CHCH), 1-hexyl 
(—CH2CH2CH2CH2CHCH), 2-hexyl ( CH(CH) 
CHCHCHCH), 3-hexyl (-CH(CHCH.) 
(CH2CHCH)), 2-methyl-2-pentyl (—C(CH) 
CHCHCH), 3-methyl-2-pentyl ( CH(CH)CH(CH) 
CHCH), 4-methyl-2-pentyl ( CH(CH)CHCH(CH)), 
3-methyl-3-pentyl ( C(CH)(CHCH)), 2-methyl-3-pen 
tyl ( CH(CHCH)CH(CH)), 2,3-dimethyl-2-butyl ( C 
(CH)-CH(CH)), 3.3-dimethyl-2-butyl ( CH(CH)C 
(CH), and octyl (—(CH2)CH). 
0119) “Alkenyl is a straight or branched hydrocarbon 
with at least one carbon-carbon, sp' double bond. For 
example, an alkenyl group can have 2 to 8 carbon atoms (i.e., 
C-Cs alkenyl), or 2 to 6 carbon atoms (i.e., C-C alkenyl). 
Examples of Suitable alkenyl groups include, but are not 
limited to, ethylene or vinyl ( CH=CH-), allyl 
( CH-CH=CH-) and 5-hexenyl 
(-CHCHCHCH-CH=CH-). 
0120 Alkynyl' is a straight or branched hydrocarbon 
with at least one carbon-carbon, sp triple bond. For example, 
an alkynyl group can have 2 to 8 carbon atoms (i.e., C-Cs 
alkyne.) or 2 to 6 carbon atoms (i.e., C-C alkynyl). 
Examples of Suitable alkynyl groups include, but are not 
limited to, acetylenic ( -C=CH), propargyl 
( CHC=CH), and the like. 
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I0121 The term “halo' or “halogen' as used herein refers 
to fluoro, chloro, bromo and iodo. 
0.122 The term “haloalkyl as used herein refers to an 
alkyl as defined herein, wherein one or more hydrogenatoms 
of the alkyl are each independently replaced by a halo Sub 
stituent. For example, (C-C)haloalkyl is a (C-C)alkyl 
wherein one or more of the hydrogen atoms of the (C-C) 
alkyl have been replaced by a halo substituent. Examples of 
haloalkyls include but are not limited to fluoromethyl, fluo 
rochloromethyl, difluoromethyl, difluorochloromethyl, trif 
luoromethyl, 1,1,1, trifluoroethyl and pentafluoroethyl. 
I0123. The term "heteroalkyl as used herein refers to an 
alkyl as defined herein, wherein one or more of the carbon 
atoms of the alkyl are replaced by an O, S, or NR. (or if the 
carbon atom being replaced is a terminal carbon with an OH, 
SH or N(R)) wherein each R is independently H or (C- 
C.)alkyl. For example, (C-Cs)heteroalkyl includes a het 
eroalkyl of one to eight carbons and one or more heteroatoms 
(e.g., O, S, NR7, OH, SH or N(R)). Thus, for example, a C, 
heteroalkyl encompasses, e.g., —CH2—NH2. Examples of 
heteroalkyls include but are not limited to methoxymethyl, 
ethoxymethyl, methoxy, 2-hydroxyethyl and N,N-dimethyl 
propylamine. 
0.124. The term “aryl as used herein refers to a single all 
carbon aromatic ring or a multiple condensed all carbon ring 
system wherein at least one of the rings is aromatic. For 
example, in certain embodiments, an aryl group has 6 to 20 
carbon atoms, 6 to 14 carbon atoms, or 6 to 12 carbon atoms. 
Aryl includes a phenyl radical. Aryl also includes multiple 
condensed ring systems (e.g., ring systems comprising 2, 3 or 
4 rings) having about 9 to 20 carbon atoms in which at least 
one ring is aromatic and wherein the other rings may be 
aromatic or not aromatic (i.e., carbocycle). Such multiple 
condensed ring systems are optionally Substituted with one or 
more (e.g., 1, 2 or 3) oxo groups on any carbocycle portion of 
the multiple condensed ring system. The rings of the multiple 
condensed ring system can be connected to each other via 
fused, spiro and bridged bonds when allowed by valency 
requirements. It is to be understood that the point of attach 
ment of a multiple condensed ring system, as defined above, 
can be at any position of the ring system including an aro 
matic or a carbocycle portion of the ring. It is also to be 
understood that when reference is made to a certain atom 
range membered aryl (e.g., 6-12 membered aryl), the atom 
range is for the total ring atoms of the aryl. For example, a 
6-membered aryl would include phenyl and a 10-membered 
aryl would include naphthyl and 1,2,3,4-tetrahydronaphthyl. 
Non-limiting examples of aryl groups include, but are not 
limited to, phenyl, indenyl, naphthyl, 1,2,3,4-tetrahy 
dronaphthyl, anthracenyl, and the like. 
(0.125. The term “heteroaryl” as used herein refers to a 
single aromatic ring that has at least one atom other than 
carbon in the ring, wherein the atom is selected from the 
group consisting of oxygen, nitrogen and Sulfur, "heteroaryl 
also includes multiple condensed ring systems that have at 
least one Such aromatic ring, which multiple condensed ring 
systems are further described below. Thus, "heteroaryl' 
includes single aromatic rings of from about 1 to 6 carbon 
atoms and about 1-4 heteroatoms selected from the group 
consisting of oxygen, nitrogen and Sulfur. The Sulfur and 
nitrogen atoms may also be present in an oxidized form 
provided the ring is aromatic. Exemplary heteroaryl ring sys 
tems include but are not limited to pyridyl, pyrimidinyl, 
oxazolyl or furyl. “Heteroaryl also includes multiple con 
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densed ring systems (e.g., ring systems comprising 2, 3 or 4 
rings) wherein a heteroaryl group, as defined above, is con 
densed with one or more rings selected from heteroaryls (to 
form for example 1.8-naphthyridinyl), heterocycles, (to form 
for example 1.2.3,4-tetrahydro-1,8-naphthyridinyl), car 
bocycles (to form for example 5,6,7,8-tetrahydroquinolyl) 
and aryls (to form for example indazolyl) to form the multiple 
condensed ring system. Thus, a heteroaryl (a single aromatic 
ring or multiple condensed ring system) has about 1-20 car 
bon atoms and about 1-6 heteroatoms within the heteroaryl 
ring. Such multiple condensed ring systems may be option 
ally substituted with one or more (e.g., 1,2,3 or 4) oxo groups 
on the carbocycle or heterocycle portions of the condensed 
ring. The rings of the multiple condensed ring system can be 
connected to each other via fused, spiro and bridged bonds 
when allowed by valency requirements. It is to be understood 
that the individual rings of the multiple condensed ring sys 
tem may be connected in any order relative to one another. It 
is also to be understood that the point of attachment of a 
multiple condensed ring system (as defined above for a het 
eroaryl) can be at any position of the multiple condensed ring 
system including a heteroaryl, heterocycle, aryl or carbocycle 
portion of the multiple condensed ring system. It is also to be 
understood that the point of attachment for a heteroaryl or 
heteroaryl multiple condensed ring system can be at any 
suitable atom of the heteroaryl or heteroaryl multiple con 
densed ring system including a carbonatom and a heteroatom 
(e.g., a nitrogen). It also to be understood that when a refer 
ence is made to a certain atom-range membered heteroaryl 
(e.g., a 5-14 membered heteroaryl), the atom range is for the 
total ring atoms of the heteroaryland includes carbon atoms 
and heteroatoms. For example, a 5-membered heteroaryl 
would include a thiazolyl and a 10-membered heteroaryl 
would include a quinolinyl. Exemplary heteroaryls include 
but are not limited to pyridyl, pyrrolyl pyrazinyl, pyrimidi 
nyl, pyridazinyl, pyrazolyl, thienyl, indolyl, imidazolyl, 
oxazolyl, isoxazolyl, thiazolyl, furyl, oxadiazolyl, thiadiaz 
olyl, quinolyl, isoquinolyl, benzothiazolyl, benzoxazolyl, 
indazolyl, quinoxalyl, quinazolyl, 5,6,7,8-tetrahydroiso 
quinolinyl benzofuranyl, benzimidazolyl, thianaphthenyl, 
pyrrolo2,3-bipyridinyl, quinazolinyl-4(3H)-one, triazolyl, 
4,5,6,7-tetrahydro-1H-indazole and 3b.4.4a.5-tetrahydro 
1H-cyclopropa3.4cyclopenta 1.2-cpyrazole. 
0126 The term "C-linked-heteroaryl (carbon-linked het 
eroaryl) as used herein refers to a heteroaryl that is linked at 
a carbon atom of the heteroaryl to the remainder of the com 
pound of formula I (e.g., a C-linked-heteroaryl of Z bonded 
to the A ring of formula I through a carbon atom of the 
C-linked-heteroaryl). 
0127. The term “heterocyclyl or "heterocycle” as used 
herein refers to a single Saturated or partially unsaturated ring 
that has at least one atom other than carbon in the ring, 
wherein the atom is selected from the group consisting of 
oxygen, nitrogen and Sulfur, the term also includes multiple 
condensed ring systems that have at least one such saturated 
or partially unsaturated ring, which multiple condensed ring 
systems are further described below. Thus, the term includes 
single Saturated or partially unsaturated rings (e.g., 3, 4, 5, 6 
or 7-membered rings) from about 1 to 6 carbon atoms and 
from about 1 to 3 heteroatoms selected from the group con 
sisting of oxygen, nitrogen and Sulfur in the ring. The ring 
may be substituted with one or more (e.g., 1, 2 or 3) oxo 
groups and the Sulfur and nitrogenatoms may also be present 
in their oxidized forms. Exemplary heterocycles include but 
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are not limited to azetidinyl, tetrahydrofuranyl and piperidi 
nyl. The term "heterocycle also includes multiple condensed 
ring Systems (e.g., ring Systems comprising 2, 3 or 4 rings) 
wherein a single heterocycle ring (as defined above) can be 
condensed with one or more groups selected from hetero 
cycles (to form for example a 1.8-decahydronapthyridinyl), 
carbocycles (to form for example a decahydroquinolyl) and 
aryls to form the multiple condensed ring system. Thus, a 
heterocycle (a single Saturated or single partially unsaturated 
ring or multiple condensed ring system) has about 2-20 car 
bon atoms and 1-6 heteroatoms within the heterocycle ring. 
Such multiple condensed ring systems may be optionally 
Substituted with one or more (e.g., 1, 2, 3 or 4) oxo groups on 
the carbocycle or heterocycle portions of the multiple con 
densed ring. The rings of the multiple condensed ring system 
can be connected to each other via fused, spiro and bridged 
bonds when allowed by valency requirements. It is to be 
understood that the individual rings of the multiple con 
densed ring system may be connected in any order relative to 
one another. It is also to be understood that the point of 
attachment of a multiple condensed ring system (as defined 
above for a heterocycle) can beat any position of the multiple 
condensed ring system including a heterocycle, aryland car 
bocycle portion of the ring. It is also to be understood that the 
point of attachment for a heterocycle or heterocycle multiple 
condensed ring system can be at any Suitable atom of the 
heterocycle or heterocycle multiple condensed ring system 
including a carbonatom and a heteroatom (e.g., a nitrogen). It 
is also to be understood that when reference is made to a 
certain atom-range membered heterocycle (e.g., a 3-14 mem 
bered heterocycle), the atom range is for the total ring atoms 
of the heterocycle and includes carbon atoms and heteroat 
oms. For example, a 3-membered heterocycle would include 
anaziridinyl and a 10-membered heterocycle would include a 
1,2,3,4-tetrahydroquinolyl. Exemplary heterocycles include, 
but are not limited to aziridinyl, azetidinyl, pyrrolidinyl, pip 
eridinyl, homopiperidinyl, morpholinyl, thiomorpholinyl, 
piperazinyl, tetrahydrofuranyl, dihydrooxazolyl, tetrahydro 
pyranyl, tetrahydrothiopyranyl, 1.2.3,4-tetrahydroquinolyl, 
benzoxazinyl, dihydrooxazolyl, chromanyl, 1,2-dihydropy 
ridinyl, 2,3-dihydrobenzofuranyl, 1,3-benzodioxolyl, 1,4- 
benzodioxanyl, Spirocyclopropane-1,1'-isoindolinyl-3'- 
one, isoindolinyl-1-one, 2-oxa-6-azaspiro3.3 heptanyl. 
imidazolidin-2-one and pyrrolidin-2-one. 
I0128. The term “C-linked-heterocycle” (carbon-linked 
heterocycle) as used herein refers to a "heterocycle that is 
linked at a carbon atom of the heterocycle to the remainder of 
the compound of formula I (e.g., a C-linked-heterocycle of Z. 
bonded to the Aring of formula I through a carbonatom of the 
C-linked-heterocycle). 
I0129. The term “carbocycle” or “carbocyclyl refers to a 
single saturated (i.e., cycloalkyl) or a single partially unsat 
urated (e.g., cycloalkenyl, cycloalkadienyl, etc.) all carbon 
ring having 3 to 7 carbonatoms (i.e., (C-C7)carbocycle). The 
term “carbocycle' or “carbocyclyl also includes multiple 
condensed, Saturated and partially unsaturated all carbon ring 
systems (e.g., ring systems comprising 2, 3 or 4 carbocyclic 
rings). Accordingly, carbocycle includes multicyclic car 
bocyles such as a bicyclic carbocycles (e.g., bicyclic car 
bocycles having about 6 to 12 carbon atoms such as bicyclo 
3.1.0 hexane and bicyclo2.1.1 hexane), and polycyclic 
carbocycles (e.g. tricyclic and tetracyclic carbocycles with up 
to about 20 carbon atoms). The rings of the multiple con 
densed ring system can be connected to each other via fused, 
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spiro and bridged bonds when allowed by valency require 
ments. For example, multicyclic carbocyles can be connected 
to each other via a single carbon atom to form a spiro con 
nection (e.g., spiropentane, spiro4.5 decane, etc), via two 
adjacent carbon atoms to form a fused connection (e.g., car 
bocycles Such as decahydronaphthalene, norSabinane, nor 
carane) or via two non-adjacent carbon atoms to form a 
bridged connection (e.g., norbornane, bicyclo2.2.2]octane, 
etc). The “carbocycle' or “carbocyclyl can also be option 
ally substituted with one or more (e.g., 1, 2 or 3) oxo groups. 
Non-limiting examples of monocyclic carbocycles include 
cyclopropyl, cyclobutyl, cyclopentyl, 1-cyclopent-1-enyl, 
1-cyclopent-2-enyl, 1-cyclopent-3-enyl, cyclohexyl, 1-cy 
clohex-1-enyl, 1-cyclohex-2-enyl and 1-cyclohex-3-enyl. 
0130. The term “halophenyl as used herein refers to phe 
nyl, wherein one or more (e.g., 1,2,3,4 or 5) hydrogenatoms 
of the phenyl are each replaced independently by a halo 
substituent. Examples of halophenyl include but are not lim 
ited to fluorophenyl, 2,3-dichlorophenyl, 3-bromo-4-fluo 
rophenyl and pentafluorophenyl. 
0131 The term “haloheteroaryl as used herein refers to a 
heteroaryl, wherein one or more (e.g., 1,2,3,4 or 5) hydrogen 
atoms of the heteroaryl are each replaced independently by a 
halo substituent. Examples of haloheteroaryl include but are 
not limited to 2-fluorofuryl, 2,3-dichloropyridinyl and 
8-chloro-3-fluoroquinolinyl. 
0132) The term “haloheterocycle” as used herein refers to 
a heterocycle, wherein one or more (e.g., 1, 2, 3, 4 or 5) 
hydrogen atoms of the heterocycle are each replaced inde 
pendently by a halo substituent. Examples of haloheteroaryl 
include but are not limited to 2-fluoropiperidinyl, 2-chloro 
3-fluoropiperazinyl and 3-bromopyrrolidinyl. 
0133) One skilled in the art will recognize that substituents 
and other moieties of the compounds of formula I should be 
selected in order to provide a compound which is sufficiently 
stable to provide a pharmaceutically useful compound which 
can be formulated into an acceptably stable pharmaceutical 
composition. Compounds of formula I which have such sta 
bility are contemplated as falling within the scope of the 
present invention. Similarly, one skilled in the art will recog 
nize that Substituents and other moieties of the compounds 
detailed herein, including a compound of any one of formulas 
I, Ia, Ib, Ic, Id, Ie, If, Ig, III, IIIa, IIIb, IIIc, IIId, IIIe, IIIf, IIIg, 
IIIh, IIIi, III, and IIIk, or a pharmaceutically acceptable salt 
thereof, should be selected in order to provide a compound 
which is sufficiently stable to provide a pharmaceutically 
useful compound which can beformulated into an acceptably 
stable pharmaceutical composition. Compounds as detailed 
herein which have such stability are contemplated as falling 
within the scope of the present invention. 
0134. The modifier “about” used in connection with a 
quantity is inclusive of the stated value and has the meaning 
dictated by the context (e.g., includes the degree of error 
associated with measurement of the particular quantity). The 
word “about may also be represented symbolically by '-' in 
the context of a chemical measurement (e.g., ~50 mg or pH 
-7). 
0135. The term “treatment” or “treating to the extent it 
relates to a disease or condition includes preventing the dis 
ease or condition from occurring, inhibiting the disease or 
condition, eliminating the disease or condition, and/or reliev 
ing one or more symptoms of the disease or condition. 
0136. In one embodiment, “treatment” or “treating 
include one or more of the following: a) inhibiting the disease 
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or condition (e.g., decreasing one or more symptoms result 
ing from the disease or condition, and/or diminishing the 
extent of the disease or condition); b) slowing or arresting the 
development of one or more symptoms associated with the 
disease or condition (e.g., stabilizing the disease or condition, 
delaying the worsening or progression of the disease or con 
dition); and c) relieving the disease or condition, e.g., causing 
the regression of clinical symptoms, ameliorating the disease 
state, delaying the progression of the disease, increasing the 
quality of life, and/or prolonging Survival. 

Stereoisomers 

0.137 Stereochemical definitions and conventions used 
herein generally follow S. P. Parker, Ed., McGraw-Hill Dic 
tionary of Chemical Terms (1984) McGraw-Hill Book Com 
pany, New York; and Eliel, E. and Wilen, S., Stereochemistry 
of Organic Compounds (1994) John Wiley & Sons, Inc., New 
York. 
0.138. The term “chiral refers to molecules which have 
the property of non-Superimposability of the mirror image 
partner, while the term “achiral refers to molecules which 
are Superimposable on their minor image partner. 
0.139. The term “stereoisomers' refers to compounds 
which have identical chemical constitution, but differ with 
regard to the arrangement of the atoms or groups in space. 
0140 “Diastereomer refers to a stereoisomer with two or 
more centers or axes of chirality and whose molecules are not 
mirror images of one another. Diastereomers typically have 
different physical properties, e.g., melting points, boiling 
points, spectral properties, and reactivities. Mixtures of dias 
tereomers may separate under high resolution analytical pro 
cedures Such as electrophoresis and chromatography. 
0.141. “Enantiomers’ refer to two stereoisomers of a com 
pound which are non-Superimposable minor images of one 
another. 
0142. The compounds disclosed herein may have chiral 
centers, e.g., chiral carbon atoms. Such compounds thus 
include racemic mixtures of all stereoisomers, including 
enantiomers, diastereomers, and atropisomers. In addition, 
the compounds disclosed herein include enriched or resolved 
optical isomers at any or all asymmetric, chiral atoms. Simi 
larly, compositions disclosed herein also include racemic 
mixtures of all stereoisomers, including enantiomers, diaste 
reomers, and atropisomers of compounds disclosed herein. In 
addition, the compounds and compositions disclosed herein 
include enriched or resolved optical isomers at any or all 
asymmetric, chiral atoms. In other words, the chiral centers 
apparent from the depictions are provided as the chiral iso 
mers or racemic mixtures. Both racemic and diastereomeric 
mixtures, as well as the individual optical isomers isolated or 
synthesized, substantially free of their enantiomeric or dias 
tereomeric partners, are all within the scope of the invention. 
The racemic mixtures can be separated into their individual, 
Substantially optically pure isomers through well-known 
techniques such as, for example, the separation of diastereo 
meric salts formed with optically active adjuncts, e.g., acids 
or bases followed by conversion back to the optically active 
Substances. The desired optical isomer can also be synthe 
sized by means of stereospecific reactions, beginning with the 
appropriate stereoisomer of the desired starting material. 
0143. The invention includes any or all of the stereochemi 
cal forms, including any enantiomeric or diastereomeric 
forms and geometric isomers of the compounds described, or 
mixtures thereof. Unless stereochemistry is explicitly indi 
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cated in a chemical structure or name, the structure or name is 
intended to embrace all possible stereoisomers, including 
geometric isomers, of a compound depicted. Compositions 
comprising a compound of the invention are also intended, 
Such as a composition of Substantially pure compound, 
including a specific stereochemical form, including a specific 
geometric isomer, thereof. Compositions comprising a mix 
ture of compounds of the invention in any ratio are also 
embraced by the invention, including mixtures of two or more 
Stereochemical forms of a compound of the invention in any 
ratio. Such that racemic, non-racemic, enantio-enriched and 
scalemic mixtures of a compound are embraced, or mixtures 
thereof. 

0144. It is to be understood that for compounds disclosed 
herein when a bond is drawn in a non-stereochemical manner 
(e.g., flat) the atom to which the bond is attached includes all 
stereochemical possibilities. It is also to be understood that 
when a bond is drawn in a stereochemical manner (e.g., bold, 
bold-wedge, dashed or dashed-wedge) the atom to which the 
Stereochemical bond is attached has the Stereochemistry as 
shown unless otherwise noted. Accordingly, in one embodi 
ment, a compound disclosed herein is greater than 50% a 
single enantiomer. In another embodiment, a compound dis 
closed herein is at least 80% a single enantiomer. In another 
embodiment, a compound disclosed herein is at least 90% a 
single enantiomer. In another embodiment, a compound dis 
closed herein is at least 98% a single enantiomer. In another 
embodiment, a compound disclosed herein is at least 99% a 
single enantiomer. In another embodiment, a compound dis 
closed herein is greater than 50% a single diastereomer. In 
another embodiment, a compound disclosed herein is at least 
80% a single diastereomer. In another embodiment, a com 
pound disclosed herein is at least 90% a single diastereomer. 
In another embodiment, a compound disclosed herein is at 
least 98% a single diastereomer. In another embodiment, a 
compound disclosed herein is at least 99% a single diastere 
O. 

0145 Accordingly, in one embodiment, a composition 
disclosed herein is greater than 50% a single enantiomer. In 
another embodiment, a composition disclosed herein is at 
least 80% a single enantiomer. In another embodiment, a 
composition disclosed herein is at least 90% a single enanti 
omer. In another embodiment, a composition disclosed herein 
is at least 98% a single enantiomer. In another embodiment, a 
composition disclosed herein is at least 99% a single enanti 
omer. In another embodiment, a composition disclosed herein 
is greater than 50% a single diastereomer. In another embodi 
ment, a composition disclosed herein is at least 80% a single 
diastereomer. In another embodiment, a composition dis 
closed herein is at least 90% a single diastereomer. In another 
embodiment, a composition disclosed herein is at least 98% a 
single diastereomer. In another embodiment, a composition 
disclosed herein is at least 99% a single diastereomer. 
0146 In certain embodiments, the compounds disclosed 
herein display atropisomerism resulting from Steric hin 
drance affecting the axial rotation rate around a single bond. 
In certain circumstances, the resultant conformational iso 
mers are observed as distinct entities by characterization 
techniques such as NMR and HPLC. In certain embodiments, 
the compounds disclosed herein exist as a mixture of atropi 
somers. The synthetic examples provided herein note where 
such mixtures of atropisomers have been observed. However, 
the detection of atropisomers is dependent on factors such as 
temperature, solvent, conditions of purification, and times 
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cale of spectroscopic technique. Characterization data pre 
sented herein may not represent the equilibrium state depend 
ing on the conditions of purification, isolation, handling, 
Solvents used, and temperature. 

Tautomers 

0147 The compounds disclosed herein can also exist as 
tautomeric isomers in certain cases. Although only one delo 
calized resonance structure may be depicted, all Such forms 
are contemplated within the scope of the invention. For 
example, ene-amine tautomers can exist for purine, pyrimi 
dine, imidazole, guanidine, amidine, and tetrazole systems 
and all their possible tautomeric forms are within the scope of 
the invention. Another non-limiting example includes keto 
enol tautomers of heteroaryls. Such tautomers are exempli 
fied by T1/T1', T2/T2' and T3/T3'. All such tautomeric forms 
are also within the scope of the invention. 

C-Cl O S OH N - 

T1 T1? 

O l OH 
21 

Nsu-NH N-N 
T2 T 

in." s 
O O 

T3 T3' 

Protecting Groups 
0148 “Protecting group' refers to a moiety of a compound 
that masks or alters the properties of a functional group or the 
properties of the compound as a whole. Chemical protecting 
groups and strategies for protection/deprotection are well 
known in the art. See e.g., Protective Groups in Organic 
Chemistry, Theodora W. Greene, John Wiley & Sons, Inc., 
New York, 1991. Protecting groups are often utilized to mask 
the reactivity of certain functional groups, to assist in the 
efficiency of desired chemical reactions, e.g., making and 
breaking chemical bonds in an ordered and planned fashion. 
Protection of functional groups of a compound alters other 
physical properties besides the reactivity of the protected 
functional group, Such as the polarity, lipophilicity (hydro 
phobicity), and other properties which can be measured by 
common analytical tools. Chemically protected intermedi 
ates may themselves be biologically active or inactive. 

Salts and Hydrates 
0149 “Pharmaceutically acceptable salt” refers to a salt of 
a compound that is pharmaceutically acceptable and that 

162



US 2014/0303164 A1 

possesses (or can be converted to a form that possesses) the 
desired pharmacological activity of the parent compound. 
Pharmaceutically acceptable salts are generally regarded as 
safe and suitable for use without undue toxicity, irritation, 
allergic response, and the like, commensurate with a reason 
able benefit/risk ratio. Examples of “pharmaceutically 
acceptable salts' of the compounds disclosed herein include 
salts derived from an appropriate base. Such as an alkali metal 
(for example, Sodium), an alkaline earth metal (for example, 
magnesium), ammonium and NX (wherein X is C-C, 
alkyl). Pharmaceutically acceptable salts of a nitrogen atom 
or an amino group include for example salts of organic car 
boxylic acids such as acetic, benzoic, camphorsulfonic, citric, 
glucoheptonic, gluconic, lactic, fumaric, tartaric, maleic, 
malonic, malic, mandelic, isethionic, lactobionic. Succinic, 
2-napththalenesulfonic, oleic, palmitic, propionic, Stearic, 
and trimethylacetic acids; organic Sulfonic acids, such as 
methanesulfonic, ethanesulfonic, benzenesulfonic and 
p-toluenesulfonic acids; and inorganic acids, such as hydro 
chloric, hydrobromic, Sulfuric, nitric, phosphoric and Sul 
famic acids. Pharmaceutically acceptable salts of a com 
pound of a hydroxy group include the anion of said compound 
in combination with a suitable cation such as Na" and NX." 
(wherein X is independently selected from Hora C-C alkyl 
group). Pharmaceutically acceptable salts also include Salts 
formed when an acidic proton present in the parent compound 
is replaced by either a metal ion, e.g., an alkali metal ion, an 
alkaline earth ion, oran aluminum ion; or coordinates with an 
organic base Such as diethanolamine, triethanolamine, N-me 
thylglucamine and the like. Also included in this definition 
are ammonium and Substituted or quaternized ammonium 
salts. Representative non-limiting lists of pharmaceutically 
acceptable salts can be found in S. M. Berge et al., J. Pharma 
Sci., 66(1), 1-19 (1977), and Remington: The Science and 
Practice of Pharmacy, R. Hendrickson, ed., 21st edition, Lip 
pincott, Williams & Wilkins, Philadelphia, Pa., (2005), at p. 
732, Table 38-5, both of which are hereby incorporated by 
reference herein. 
0150. For therapeutic use, salts of active ingredients of the 
compounds disclosed herein will typically be pharmaceuti 
cally acceptable, i.e., they will be salts derived from a physi 
ologically acceptable acid or base. However, salts of acids or 
bases which are not pharmaceutically acceptable may also 
find use, for example, in the preparation or purification of a 
compound of formula I or another compound disclosed 
herein. All salts, whether or not derived from a physiologi 
cally acceptable acid or base, are within the scope of the 
present invention. 
0151 Metal salts typically are prepared by reacting the 
metal hydroxide with a compound disclosed herein. 
Examples of metal salts which are prepared in this way are 
salts containing Li, Na', and K". Aless soluble metal salt can 
be precipitated from the solution of a more soluble salt by 
addition of the suitable metal compound. 
0152. In addition, salts may be formed from acid addition 
of certain organic and inorganic acids, e.g., HCl, HBr, HSO4. 
HPO or organic sulfonic acids, to basic centers, such as 
amines. Finally, it is to be understood that the compositions 
herein comprise compounds disclosed herein in their un 
ionized, as well as Zwitterionic form, and combinations with 
Stoichiometric amounts of water as in hydrates. 
0153. Often crystallizations produce a solvate of the com 
pound of the invention. As used herein, the term “solvate 
refers to an aggregate that comprises one or more molecules 
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of a compound of the invention with one or more molecules of 
solvent. The solvent may be water, in which case the solvate 
may be a hydrate. Alternatively, the solvent may bean organic 
Solvent. Thus, the compounds of the present invention may 
exist as a hydrate, including a monohydrate, dihydrate, hemi 
hydrate, sesquihydrate, trihydrate, tetrahydrate and the like, 
as well as the corresponding Solvated forms. The compound 
of the invention may be true solvates, while in other cases, the 
compound of the invention may merely retain adventitious 
water or be a mixture of water plus some adventitious solvent. 

Isotopes 

0154 It is understood by one skilled in the art that this 
invention also includes any compound claimed that may be 
enriched at any or all atoms above naturally occurring isoto 
pic ratios with one or more isotopes such as, but not limited to, 
deuterium (H or D). As a non-limiting example, in certain 
embodiments, a -CH group is replaced with —CDs. 
0155 Specific values listed below for radicals, substitu 
ents, and ranges in the embodiments of the invention are for 
illustration only; they do not exclude other defined values or 
other values within defined ranges for the radicals and sub 
stituents. 

Compounds of Formula I. 

0156 A specific group of compounds of formula I are 
compounds of formula Ia. 

Ia 

or a pharmaceutically acceptable salt thereof. 
0157 Another specific group of compounds of formula I 
are compounds of formula Ib. 

Ib 

or a pharmaceutically acceptable thereof. 
0158 Another specific group of compounds of formula I 
are compounds of formula Ic. 
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Ic 

or a pharmaceutically acceptable thereof. 
0159. Another specific group of compounds of formula I 
are compounds of formula Id. 

Id 

or a pharmaceutically acceptable thereof. 
0160 Another specific group of compounds of formula I 
are compounds of formula Ie. 

Ie 

or a pharmaceutically acceptable thereof. 
0161 Another specific group of compounds of formula I 
are compounds of formula If. 

If 

or a pharmaceutically acceptable thereof. 
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0162 Another specific group of compounds of formula I 
are compounds of formula Ig. 

or a pharmaceutically acceptable thereof. 
0163 Specific values listed below are values for com 
pounds of formula I as well as all related formulas (e.g., 
formulas Ia, Ib, Ic, Id, Ie, If, Ig). It is to be understood that two 
or more values may combined. Thus, it is to be understood 
that any variable for compounds of formula I may be com 
bined with any other variable for compounds of formula I the 
same as if each and every combination of variables were 
specifically and individually listed. For example, it is under 
stood that any specific value of R' detailed herein for com 
pounds of formula I may be combined with any other specific 
value for one or more of the variables A, Z, R,R or R the 
same as if each and every combination were specifically and 
individually listed. 
0164. Specific values listed for compounds of formula I 
may apply equally to compounds of formula III and all related 
formulas (e.g., formulas IIIa, IIIb, IIIc, IIId, IIIe, III?, IIIg, 
IIIh, IIIi, III, and IIIk) as applicable. For example, specific 
values for ring A of formula I may apply equally to ring A of 
formula III provided that the ring A of formula III encom 
passes within its scope the specific values. It is also under 
stood that any combination of variables for compounds of 
formula I may apply equally to compounds of formula III and 
all related formulas (e.g., formulas IIIa, IIIb, IIIc, IIId, IIIe, 
IIIf, III.g., IIIh, IIIi, III, and IIIk) as applicable, the same as if 
each and every combination were specifically and individu 
ally listed. For example, specific values for ring A and Z' may 
apply equally to the A-Z" moeity of formula III provided that 
the scope of the A-Z' moiety of formula III encompasses the 
specific value. 
0.165 A specific group of compounds of formula I are 
compounds wherein each R" and R is independently 
selected from H. halogen, (C-C)alkyl, and (C-C)ha 
loalkyl. 
0166 A specific group of compounds of formula I are 
compounds wherein each R" and R is independently 
selected from H., (C-C)alkyl, and (C-C)haloalkyl. 
0.167 A specific group of compounds of formula I are 
compounds wherein each R" and R is independently 
selected from H and (C-C)alkyl. 
0168 A specific group of compounds of formula I are 
compounds wherein each R" and R is independently 
selected from H. methyl and ethyl. 
0169. A specific group of compounds of formula I are 
compounds wherein each R" and R is independently 
selected from H and methyl. 

  

  

164



US 2014/0303164 A1 

0170 A specific group of compounds of formula I are 
compounds wherein R is Hand R is (C-C)alkyl. 
0171 A specific group of compounds of formula I are 
compounds wherein R is Hand R is methyl or ethyl. 
0172 A specific group of compounds of formula I are 
compounds wherein R is Hand R is methyl. 
(0173 A specific value for RandR is H. 
(0174. A specific value for R is phenyl or a 5-membered 
monocyclic-heteroaryl, wherein any phenyl or 5-membered 
monocyclic-heteroaryl of R is optionally substituted with 
one or more (e.g., 1,2,3,4 or 5) Zigroups. 
(0175. A specific value for R is phenyl or a 5-membered 
monocyclic-heteroaryl, wherein any phenyl or 5-membered 
monocyclic-heteroaryl of R is substituted with one or more 
(e.g., 1, 2, 3, 4 or 5) Zigroups. 
(0176) A specific value for R is phenyl optionally substi 
tuted with one or more (e.g., 1,2,3,4 or 5) Zigroups. 
(0177. A specific value for R is phenyl substituted with 
one or more (e.g., 1,2,3,4 or 5) Zigroups. 
(0178 A specific value for Z is halogen. 
(0179 A specific value for Z is fluoro. 
0180 A specific value for R is 3,5-difluorophenyl. 
0181. A specific value for A is pyridinyl, pyrimidinyl, 
pyrazinyl or pyridazinyl, wherein any pyridinyl, pyrimidinyl, 
pyrazinyl or pyridazinyl of A is substituted with one Z'group 
at the position shown, one Zigroup and optionally substituted 
with one or more (e.g., 1 or 2) Zigroups. 
0182. A specific value for A is pyridinyl, pyrimidinyl, 
pyrazinyl or pyridazinyl, wherein any pyridinyl, pyrimidinyl, 
pyrazinyl or pyridazinyl of A is substituted with one Z'group 
at the position shown and one Z group. 
0183. A specific value for A is pyridinyl, wherein any 
pyridinyl of A is substituted with one Z'group at the position 
shown, one Z group, and optionally substituted with one or 
more (e.g., 1 or 2) Zigroups. 
0184. A specific value for A is pyridinyl, wherein any 
pyridinyl of A is substituted with one Z'group at the position 
shown and one Z group 
0185 A specific value for A is selected from: 

wherein each Z is independently selected from Hand Z. 
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0186. A specific value for A is selected from: 

Zl Zl 
N21 N21 

Z2 S Z3a, Z2 1s, Z3a and 
Z3a 

Zl 
Na 

Z2 N N 

Z3a 

wherein each Z is independently selected from Hand Z. 
0187. A specific value for A is selected from: 

wherein each Z is independently selected from Hand Z. 
0188 A specific value for A is: 

wherein each Z is independently selected from Hand Z. 
(0189 A specific value for A is: 

wherein each Z is independently selected from Hand Z. 
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(0190. A specific value for A is: 

wherein each Z is independently selected from Hand Z. 
(0191) A specific value for Z is H. 
(0192 A specific value for Z is selected from phenyl, 5-14 
membered heteroaryl and 3-14 membered heterocycle, 
wherein any phenyl, 5-14 membered heteroaryl and 3-14 
membered heterocycle of Z' is optionally substituted with 
one or more (e.g., 1,2,3,4 or 5) Z' or Z'groups. 
(0193 Aspecific value for Z is selected from phenyl, 5-12 
membered heteroaryl and 3-12 membered heterocycle, 
wherein any phenyl, 5-12 membered heteroaryl and 3-12 
membered heterocycle of Z' is optionally substituted with 
one or more (e.g., 1,2,3,4 or 5) Z" or Z" groups. 
(0194 Aspecific value for Z is selected from phenyl, 5-14 
membered heteroaryl and 3-14 membered heterocycle, 
wherein any phenyl, 5-14 membered heteroaryl and 3-14 
membered heterocycle of Z' is optionally substituted with 
one or more (e.g., 1,2,3,4 or 5) Z'groups. 
(0195 A specific value for Z is selected from phenyl, 5-12 
membered heteroaryl and 3-12 membered heterocycle, 
wherein any phenyl, 5-12 membered heteroaryl and 3-12 
membered heterocycle of Z' is optionally substituted with 
one or more (e.g., 1,2,3,4 or 5) Z'groups. 
(0196) A specific value for Z is selected from phenyl, 5-6 
membered monocyclic-heteroaryl, 8-10 membered bicyclic 
heteroaryl, 8-10 membered bicyclic-heterocycle and 9-12 
membered tricyclic-heterocycle wherein any phenyl, 5-6 
membered monocyclic-heteroaryl, 8-10 membered bicyclic 
heteroaryl, 8-10 membered bicyclic-heterocycle and 9-12 
membered tricyclic-heterocycle of Z' is optionally substi 
tuted with one or more (e.g., 1,2,3,4 or 5)Z' or Z'groups. 
(0197) A specific value for Z is selected from phenyl, 5-6 
membered monocyclic-heteroaryl, 8-10 membered bicyclic 
heteroaryl, 8-10 membered bicyclic-heterocycle and 9-12 
membered tricyclic-heterocycle wherein any phenyl, 5-6 
membered monocyclic-heteroaryl, 8-10 membered bicyclic 
heteroaryl, 8-10 membered bicyclic-heterocycle and 9-12 
membered tricyclic-heterocycle of Z' is optionally substi 
tuted with one or more (e.g., 1,2,3,4 or 5) Z" groups. 
(0198 A specific value for Z is selected from phenyl, 5-6 
membered monocyclic-heteroaryl, 8-10 membered bicyclic 
heteroaryl, 8-10 membered bicyclic-heterocycle and 9-12 
membered tricyclic-heterocycle, wherein the 5-6 membered 
monocyclic-heteroaryl, 8-10 membered bicyclic-heteroaryl, 
8-10 membered bicyclic-heterocycle and 9-12 membered tri 
cyclic-heterocycle have 1-11 carbon atoms and 1-5 heteroa 
toms in the ring system, and wherein any phenyl, 5-6 mem 
bered monocyclic-heteroaryl, 8-10 membered bicyclic 
heteroaryl, 8-10 membered bicyclic-heterocycle and 9-12 
membered tricyclic-heterocycle of Z' is optionally substi 
tuted with one or more (e.g., 1,2,3,4 or 5)Z" or Zlb groups. 
(0199 A specific value for Z is selected from phenyl, 5-6 
membered monocyclic-heteroaryl, 8-10 membered bicyclic 
heteroaryl, 8-10 membered bicyclic-heterocycle and 9-12 
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membered tricyclic-heterocycle, wherein the 5-6 membered 
monocyclic-heteroaryl, 8-10 membered bicyclic-heteroaryl, 
8-10 membered bicyclic-heterocycle and 9-12 membered tri 
cyclic-heterocycle have 1-11 carbon atoms and 1-5 heteroa 
toms in the ring system, and wherein any phenyl, 5-6 mem 
bered monocyclic-heteroaryl, 8-10 membered bicyclic 
heteroaryl, 8-10 membered bicyclic-heterocycle and 9-12 
membered tricyclic-heterocycle of Z' is optionally substi 
tuted with one or more (e.g., 1, 2, 3, 4 or 5) Z" groups. 
(0200. A specific value for Z is selected from phenyl, 5-6 
membered monocyclic-heteroaryl, 8-10 membered bicyclic 
heteroaryl, 8-10 membered bicyclic-heterocycle and 9-12 
membered tricyclic-heterocycle, wherein the 5-6 membered 
monocyclic-heteroaryl, 8-10 membered bicyclic-heteroaryl, 
8-10 membered bicyclic-heterocycle and 9-12 membered tri 
cyclic-heterocycle have 4-11 carbon atoms and 1-3 heteroa 
toms in the ring system, and wherein any phenyl, 5-6 mem 
bered monocyclic-heteroaryl, 8-10 membered bicyclic 
heteroaryl, 8-10 membered bicyclic-heterocycle and 9-12 
membered tricyclic-heterocycle of Z' is o tionally substi 
tuted with one or more (e.g., 1,2,3,4 or 5)Z" or Z'groups. 
0201 A specific value for Z is selected from phenyl, 5-6 
membered monocyclic-heteroaryl, 8-10 membered bicyclic 
heteroaryl, 8-10 membered bicyclic-heterocycle and 9-12 
membered tricyclic-heterocycle, wherein the 5-6 membered 
monocyclic-heteroaryl, 8-10 membered bicyclic-heteroaryl, 
8-10 membered bicyclic-heterocycle and 9-12 membered tri 
cyclic-heterocycle have 4-11 carbon atoms and 1-3 heteroa 
toms in the ring system, and wherein any phenyl, 5-6 mem 
bered monocyclic-heteroaryl, 8-10 membered bicyclic 
heteroaryl, 8-10 membered bicyclic-heterocycle and 9-12 
membered tricyclic-heterocycle of Z' is optionally substi 
tuted with one or more (e.g., 1, 2, 3, 4 or 5) Z" groups. 
(0202) A specific value for Z is selected from 8-10 mem 
bered bicyclic-heteroaryl and 8-10 membered bicyclic-het 
erocycle, wherein any from 8-10 membered bicyclic-het 
eroaryl and 8-10 membered bicyclic-heterocycle of Z' is 
optionally substituted with one or more Z" or Z'groups. 
(0203) A specific value for Z is selected from 8-10 mem 
bered bicyclic-heteroaryl and 8-10 membered bicyclic-het 
erocycle, wherein any from 8-10 membered bicyclic-het 
eroaryl and 8-10 membered bicyclic-heterocycle of Z' is 
optionally substituted with one or more Z" groups. 
(0204. A specific value for Z is selected from 8-10 mem 
bered bicyclic-heteroaryl and 8-10 membered bicyclic-het 
erocycle, wherein the 8-10 membered bicyclic-heteroaryland 
8-10 membered bicyclic-heterocycle have 3-9 carbon atoms 
and 1-5 heteroatoms in the ring system, and wherein any 8-10 
membered bicyclic-heteroaryland 8-10 membered bicyclic 
heterocycle of Z' is optionally substituted with one or more 
Z" or Z'groups. 
(0205) A specific value for Z is selected from 8-10 mem 
bered bicyclic-heteroaryl and 8-10 membered bicyclic-het 
erocycle, wherein the 8-10 membered bicyclic-heteroaryland 
8-10 membered bicyclic-heterocycle have 3-9 carbon atoms 
and 1-5 heteroatoms in the ring system, and wherein any 8-10 
membered bicyclic-heteroaryland 8-10 membered bicyclic 
heterocycle of Z' is optionally substituted with one or more 
Z" groups. 
0206. A specific value for Z is selected from phenyl, 
1H-pyrrolo[2,3-bipyridinyl, 1-oxoisoindolinyl, 4-oxo-3,4- 
dihydroquinazolinyl, 3-oxospirocyclopropane-1,1'-isoindo 
lin-yl, 1 H-2-oxo-pyridinyl and 2,4-dioxo-1,2,3,4-tetrahy 
drorquinazolinyl, wherein any phenyl, 1 H-pyrrolo2,3-b 
pyridinyl, 1-oxoisoindolinyl, 4-oxo-3,4- 
dihydroquinazolinyl, 3-oxospirocyclopropane-1,1'- 
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2 

vCO 
1H-pyrrolo2,3-bipyridin 

5-yl 

C: O 
3-oxospirocyclopropane 

1,1'-isoindolin-5-yl 

21 NN 

s N O, 

phenyl 

vS.- NH and 

1-oxoisoindolin-4-yl 

v. C. 
Nsu-NH 

4-oxo-3,4- 
dihydroquinazolin-8-yl 

vOk O 
1-oxoisoindolin-6-yl 

r 
O 

2,4-dioxo-1,2,3,4- 
tetrahydroquinazolin-8-yl 

wherein any phenyl, 1H-pyrrolo2,3-bipyridin-5-yl, 1-ox 
oisoindolin-5-yl, 1-oxoisoindolin-4-yl 4-oxo-3,4-dihydro 
quinazolin-8-yl. 3'-oxospirocyclopropane-1,1'-isoindolin 
5'-yl, 1 H-2-oxo-pyridin-4-yl and 2,4-dioxo-1,2,3,4- 
tetrahydrorquinazolin-8-yl of Z' is optionally substituted 
with one or more (e.g., 1, 2, 3, 4 or 5) Z" or Z'groups. A 
specific value for Z is 

\ N. 
M 

N 
H 

A specific value for Z is 

K C Y-CH 
FN \ 

O 
O 

N N 
M 

N 
V 
CH 
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-continued 
O 

\-CH 
EN \ 

O 

10214) A specific value for Z is selected from phenyl, 
1H-pyrrolo2,3-bipyridin-5-yl, 1-oxoisoindolin-5-yl, 1-ox 
oisoindolin-4-yl 4-oxo-3,4-dihydroquinazolin-8-yl. 3'-OX 
oSpirocyclopropane-1,1'-isoindolin-5-yl, 1 H-2-oxo-pyri 
din-4-yl and 2,4-dioxo-1,2,3,4-tetrahydrorquinazolin-8-yl, 
wherein any phenyl, 1H-pyrrolo2,3-bipyridin-5-yl, 1-ox 
oisoindolin-5-yl, 1-oxoisoindolin-4-yl 4-oxo-3,4-dihydro 
quinazolin-8-yl. 3'-oxospirocyclopropane-1,1'-isoindolin 
5'-yl, 1H-2-oxo-pyridin-4-yl and 2,4-dioxo-1,2,3,4- 
tetrahydrorquinazolin-8-yl of Z' is optionally substituted 
with one or more (e.g., 1, 2, 3, 4 or 5) Z" groups. 
0215. A specific value for Z is selected from phenyl, 
1H-pyrrolo2,3-bipyridin-5-yl, 1-oxoisoindolin-5-yl, 1-ox 
oisoindolin-4-yl. 3'-oxospirocyclopropane-1,1'-isoindolin 
5'-yl, pyridin-4-yl and quinazolin-8-yl, wherein any phenyl, 
1H-pyrrolo2,3-bipyridin-5-yl, 1-oxoisoindolin-5-yl, 1-ox 
oisoindolin-4-yl. 3'-oxospirocyclopropane-1,1'-isoindolin 
5'-yl, pyridin-4-yl and quinazolin-8-yl of Z' is optionally 
substituted with one or more (e.g., 1,2,3,4 or 5) Z'groups. 
0216 A specific group of compounds of formula I are 
compounds wherein Z' is not substituted with Z'. 
(0217. A specific value for each Z" is independently 
selected from halogen, OR'' and –C(O)NR'R''. 
0218. A specific value for each Z' is independently 
selected from halogen and –C(O)NR'R''. 
0219) 
H 

0220. A specific value for each Z' is independently 
selected from halogen, —OH and —C(O)NH2. 
(0221) A specific value for each Z" is independently 
selected from fluoro. —OH and —C(O)NH2. 
(0222. A specific value for R and R' is H. 
10223) A specific value for each Z" is independently 
selected from halogen and - NR'S(O).R.'. 
(0224) A specific value for each Z' is (C-Cs)alkyl, which 
may be same or different. 
(0225. In certain embodiments, each Z' is independently 
selected from halogen and NR'S(O)R and each Z' is 
(C-C)alkyl, which may be same or different. 
0226 

A specific value for each R', R' and R'' are each 

A specific value for Z is selected from: 

N 
2 

Su-2 
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-continued 

NH, vCC O O 
F 

21 NN 

NH2, s N O 

O 

and vS. 
O HN NH 

NH 

O 

0227. A specific value for Z is 

CN. M 
N 
H 

0228. A specific value for Z is 

O 

C \-CH 
EN \ 

O 
O \ 

M 
N 
V 
CH3 

O 

\-CH, e 

EN \ 
O 

\ 
M 

N 
V 
CH 

0229. A specific value for Z is selected from (C-Cs) 
alkynyl, 6-12 membered aryl, 5-12 membered C-linked-het 
eroaryl, 3-12 membered C-linked-heterocycle and —C(O) 
NR'R'', wherein any 6-12 membered aryl, 5-12 membered 
C-linked-heteroaryl and 3-12 membered C-linked-hetero 
cycle of Z is optionally substituted with one or more (e.g., 1, 
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2, 3, 4 or 5) Z” or Z groups, and wherein any (C-Cs) 
alkynyl of Z is optionally substituted with one or more (e.g., 
1, 2, 3, 4 or 5) Z groups. 
0230. A specific value for Z is selected from (C-C) 
alkynyl, 6-12 membered aryl, 5-12 membered C-linked-het 
eroaryl, 3-12 membered C-linked-heterocycle and —C(O) 
NR'R'', wherein any 6-12 membered aryl, 5-12 membered 
C-linked-heteroaryl and 3-12 membered C-linked-hetero 
cycle of Z is optionally substituted with one or more (e.g., 1, 
2,3,4 or 5)Z’ groups, and wherein any (C-Cs)alkynyl of Zf 
is optionally substituted with one or more (e.g., 1,2,3,4 or 5) 
Z’ groups. 
0231. A specific value for Z is selected from (C-Cs) 
alkynyl, phenyl, 5-6 membered C-linked-monocyclic-het 
eroaryl, 8-10 membered C-linked-bicyclic-heteroaryl, 8-10 
membered C-linked-bicyclic-heterocycle and —C(O) 
NR'R'', wherein any phenyl, 5-6 membered C-linked 
monocyclic-heteroaryl, 8-10 membered C-linked-bicyclic 
heteroaryl and 8-10 membered C-linked-bicyclic 
heterocycle of Z is optionally substituted with one or more 
(e.g., 1, 2, 3, 4 or 5) Z’’ or Z groups, and wherein any 
(C-Cs)alkynyl of Z is optionally substituted with one or 
more (e.g., 1,2,3,4 or 5) Z groups. 
0232 A specific value for Z is selected from (C-C) 
alkynyl, phenyl, 5-6 membered C-linked-monocyclic-het 
eroaryl, 8-10 membered C-linked-bicyclic-heteroaryl, 8-10 
membered C-linked-bicyclic-heterocycle and —C(O) 
NR'R'', wherein any phenyl, 5-6 membered C-linked 
monocyclic-heteroaryl, 8-10 membered C-linked-bicyclic 
heteroaryl and 8-10 membered C-linked-bicyclic 
heterocycle of Z is optionally substituted with one or more 
(e.g., 1, 2, 3, 4 or 5) Z groups, and wherein any (C-Cs) 
alkynyl of Z is optionally substituted with one or more (e.g., 
1, 2, 3, 4 or 5) Z groups. 
0233. A specific value for Z is selected from (C-Cs) 
alkynyl, phenyl, 5-6 membered C-linked-monocyclic-het 
eroaryl, 8-10 membered C-linked-bicyclic-heteroaryl, 8-10 
membered C-linked-bicyclic-heterocycle and —C(O) 
NR'R'', wherein the 5-6 membered C-linked-monocyclic 
heteroaryl, 8-10 membered C-linked-bicyclic-heteroaryland 
8-10 membered C-linked-bicyclic-heterocycle have 1-9 car 
bon atoms and 1-4 heteroatoms in the ring system, and 
wherein any phenyl, 5-6 membered C-linked-monocyclic 
heteroaryl, 8-10 membered C-linked-bicyclic-heteroaryl, 
8-10 membered and C-linked-bicyclic-heterocycle of Z is 
optionally substituted with one or more (e.g., 1, 2, 3, 4 or 5) 
Z’’ or Z groups, and wherein any (C-Cs)alkynyl of Z is 
optionally substituted with one or more (e.g., 1, 2, 3, 4 or 5) 
Z’ groups. 
0234) A specific value for Z is selected from (C-Cs) 
alkynyl, phenyl, 5-6 membered C-linked-monocyclic-het 
eroaryl, 8-10 membered C-linked-bicyclic-heteroaryl, 8-10 
membered C-linked-bicyclic-heterocycle and —C(O) 
NR'R'', wherein the 5-6 membered C-linked-monocyclic 
heteroaryl, 8-10 membered C-linked-bicyclic-heteroaryland 
8-10 membered C-linked-bicyclic-heterocycle have 1-9 car 
bon atoms and 1-4 heteroatoms in the ring system, and 
wherein any phenyl, 5-6 membered C-linked-monocyclic 
heteroaryl, 8-10 membered C-linked-bicyclic-heteroaryl, 
8-10 membered and C-linked-bicyclic-heterocycle of Z is 
optionally substituted with one or more (e.g., 1, 2, 3, 4 or 5) 
Z groups, and wherein any (C-Cs)alkynyl of Z is option 
ally substituted with one or more (e.g., 1, 2, 3, 4 or 5) Z. 
groups. 
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0235. A specific value for Z is selected from 4-methyl 
pentynyl, phenyl, pyridinyl, 1H-2-oxo-pyridinyl, triazolyl, 
1-oxoisoindolinyl, 1 H-pyrrolo2,3-bipyridinyl and —C(O) 
NR'R'', wherein any phenyl, pyridinyl, 1 H-2-oxo-pyridi 
nyl, triazolyl, 1-oxoisoindolinyl and 1H-pyrrolo2,3-bpy 
ridinyl of Z is optionally substituted with one or more (e.g., 
1, 2, 3, 4 or 5) Z’’ or Z groups, and wherein any 4-methyl 
pentynyl of Z is optionally substituted with one or more (e.g., 
1, 2, 3, 4 or 5) Z groups. 
0236) A specific value for Z is selected from 4-methyl 
pentynyl, phenyl, pyridinyl, 1H-2-oxo-pyridinyl, triazolyl, 
1-oxoisoindolinyl, 1 H-pyrrolo2,3-bipyridinyl and —C(O) 
NR'R'', wherein any phenyl, pyridinyl, 2-oxopyridinyl, 
triazolyl, 1-oxoisoindolinyl and 1H-pyrrolo2,3-bipyridinyl 
of Z is optionally substituted with one or more (e.g., 1,2,3, 
4 or 5) Z groups, and wherein any 4-methylpentynyl of Z is 
optionally substituted with one or more (e.g., 1, 2, 3, 4 or 5) 
Z’ groups. 
0237. A specific value for Z is selected from 4-methyl 
pentyn-1-yl, phenyl, pyridin-4-yl, 1H-2-oxo-pyridin-2-yl, 
triazol-4-yl, 1-oxoisoindolin-6-yl, 1 H-pyrrolo2,3-bipyri 
dine-5-yland—C(O)NR'R'', wherein any phenyl, pyridin 
4-yl, 1 H-2-oxo-pyridin-2-yl, triazol-4-yl, 1-oxoisoindolin-6- 
y1 and 1H-pyrrolo[2,3-bipyridine-5-yl of Z is optionally 
substituted with one or more (e.g., 1,2,3,4 or 5) Z” or Z. 
groups, and wherein any 4-methylpentyn-1-yl of Z is option 
ally substituted with one or more (e.g., 1, 2, 3, 4 or 5) Z* 
groups. 
0238 A specific value for Z is selected from 4-methyl 
pentyn-1-yl, phenyl, pyridin-4-yl, 1H-2-oxo-pyridin-2-yl, 
triazol-4-yl, 1-oxoisoindolin-6-yl, 1 H-pyrrolo2,3-bipyri 
dine-5-yland—C(O)NR'R'', wherein any phenyl, pyridin 
4-yl, 1 H-2-oxo-pyridin-2-yl, triazol-4-yl, 1-oxoisoindolin-6- 
y1 and 1H-pyrrolo[2,3-bipyridine-5-yl of Z is optionally 
Substituted with one or more (e.g., 1,2,3,4 or 5) Z groups, 
and wherein any 4-methylpentyn-1-yl of Z is optionally sub 
stituted with one or more (e.g., 1,2,3,4 or 5) Z groups. 
0239 A specific group of compounds of formula I are 
compounds wherein each Z is not substituted with Z’’. 
0240 A specific group of compounds of formula I are 
compounds wherein each Z is optionally substituted with 
one or more Z groups. 
0241) A specific value for each Z is independently 
selected from halogen, -OR, and —C(O)NRRa. 
0242 A specific group of compounds of formula I are 
compounds wherein R" is H or methyl, and R7 and Rare 
each H. 
0243 A specific value for R" is H or methyl. 
0244. A specific value for each RandR is H. 
0245) A specific value for Z is selected from: 

"NX -- O s s 

O 
O 

HN 

F 

O Ory - s 
-N4 
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-continued 

and N 

0246 A specific value for A-Z' is selected from: 

HN 

HO 2^ 

HO 

NH 

NH 
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O 
N21 

S NH2 
HO 2 

0247 A specific value for A-Z' is selected from: 

and 

0248. A specific value for R' is a 5-12 membered het 
eroaryl, wherein any 5-12 membered heteroaryl of R is 
optionally Substituted with one or more (e.g., 1, 2, 3, 4, or 5) 
Z'groups. 
0249. A specific value for R' is a 8-12 membered bicyclic 
heteroaryl or 8-12 membered tricyclic-heteroaryl, wherein 
any 8-12 membered bicyclic-heteroaryl or 8-12 membered 
tricyclic-heteroaryl of R' is optionally substituted with one or 
more (e.g., 1, 2, 3, 4, or 5) Z'groups. 
(0250) A specific value for R' is a 8-12 membered bicyclic 
heteroaryl or 8-12 membered tricyclic-heteroaryl, wherein 
the 8-12 membered bicyclic-heteroaryl or 8-12 membered 
tricyclic-heteroaryl have 4-10 carbonatoms and 1-5 heteroa 
toms in the ring system, and wherein any 8-12 membered 
bicyclic-heteroaryl or 8-12 membered tricyclic-heteroaryl of 
R" is optionally substituted with one or more (e.g., 1, 2, 3, 4, 
or 5) Z'groups. 
0251 A specific value for R' is a 8-12 membered bicyclic 
heteroaryl or 8-12 membered tricyclic-heteroaryl, wherein 
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the 8-12 membered bicyclic-heteroaryl or 8-12 membered 
tricyclic-heteroaryl contains at least one partially unsaturated 
ring, and wherein any 8-12 membered bicyclic-heteroaryl or 
8-12 membered tricyclic-heteroaryl of R is optionally sub 
stituted with one or more (e.g., 1,2,3,4 or 5) Z'groups. 
10252) A specific value for R' has the following formula 
IIa: 

IIa 

wherein: 

0253 C together with the two carbon atoms of ring B to 
which it is attached forms a 3-7 membered monocyclic-car 
bocycle, 5-8 membered bicyclic-carbocycle, 3-7 membered 
monocyclic-heterocycle or 5-8 membered bicyclic hetero 
cycle, wherein any 3-7 membered monocyclic-carbocycle, 
5-8 membered bicyclic-carbocycle, 3-7 membered monocy 
clic-heterocycle or 5-8 membered bicyclic heterocycle of C is 
optionally substituted with one or more (e.g. 1,2,3,4 or 5)Z' 
groups; and 
0254 B is a 5 or 6 membered monocyclic-heteroaryl with 
1, 2 or 3 nitrogen atoms, wherein B is optionally substituted 
with one or more or (e.g. 1, 2,3,4 or 5) Z'groups. 
0255. A specific value for R' has the following IIb. 

QX, 
B : 

W 
K w 

IIb 

r 
y 

wherein: 

0256 C together with the two carbon atoms of ring B to 
which it is attached forms a 3-7 membered monocyclic-car 
bocycle, 5-8 membered bicyclic-carbocycle, 3-7 membered 
monocyclic-heterocycle or 5-8 membered bicyclic hetero 
cycle, wherein any 3-7 membered monocyclic-carbocycle, 
5-8 membered bicyclic-carbocycle, 3-7 membered monocy 
clic-heterocycle or 5-8 membered bicyclic heterocycle of C is 
optionally substituted with one or more (e.g. 1,2,3,4 or 5)Z' 
groups; and 
0257 B is a 5 or 6 membered monocyclic-heteroaryl hav 
ing 1, 2 or 3 nitrogen atoms; 
0258 V is C or N: 
0259 W is CZ, NZ or N: 
0260 X is CZ, NZ or N: 
0261 Y is CZ, N or absent: 
0262 the dashed bonds are selected from single bonds and 
double bonds, wherein the dashed bonds, V, W, X and Y are 
selected so that the 5 or 6 membered monocyclic-heteroaryl B 
is aromatic; and 
0263 each Z is independently selected from Hor Z. 
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0264. A specific value for R' has the following formula 
IIc. 

IIc 

O 2 Ny 
B : 

Y. W 
X 

wherein: 

0265 C together with the two carbon atoms of ring B to 
which it is attached forms a 3-7 membered monocyclic-car 
bocycle, 5-8 membered bicyclic-carbocycle, 3-7 membered 
monocyclic-heterocycle or 5-8 membered bicyclic hetero 
cycle, wherein any 3-7 membered monocyclic-carbocycle, 
5-8 membered bicyclic-carbocycle, 3-7 membered monocy 
clic-heterocycle or 5-8 membered bicyclic heterocycle of C is 
optionally substituted with one or more (e.g. 1,2,3,4 or 5) Z' 
groups; and 
0266 B is a 5 or 6 membered monocyclic-heteroaryl hav 
ing 1, 2 or 3 nitrogen atoms; 
0267 V is C or N: 
0268 W is CZ or N: 
0269 X is CZ, NZ or N: 
0270 Y is CZ, Nor absent; 
0271 the dashed bonds are selected from single bonds and 
double bonds, wherein the dashed bonds, V, W, X and Y are 
selected so that the 5 or 6 membered monocyclic-heteroaryl B 
is aromatic; and 
0272 each Z is independently selected from Hor Z. 
0273. A specific value for R' has the following R has the 
following formula IId: 

>>, 
/ 

FN 

IId 

wherein: 

0274 C together with the two carbon atoms to which it is 
attached forms a 3-7 membered monocyclic-carbocycle, 5-9 
membered bicyclic-carbocycle, 3-7 membered monocyclic 
heterocycle or 5-9 membered bicyclic heterocycle, wherein 
any 3-7 membered monocyclic-carbocycle, 5-9 membered 
bicyclic-carbocycle, 3-7 membered monocyclic-heterocycle 
or 5-9 membered bicyclic heterocycle of C is optionally sub 
stituted with one or more (e.g. 1,2,3,4 or 5) Z'groups; and 
0275 
0276 A specific value for each Z is independently 
selected from (C-C)alkyland halogen, wherein any (C-C) 
alkyl of Z is optionally substituted with one or more (e.g., 1, 
2, 3, 4, or 5) halogen. 
(0277. A specific value for each Z is independently 
selected from fluoro, trifluoromethyl and difluoromethyl. 

each Z is independently selected from H or Z. 

Oct. 9, 2014 

(0278 A specific value for R' is selected from: 

CF F F CHF 

\ and \ 
M M 

N N 

(0279 A specific value for R' is selected from: 

and 

(0280 A specific value for R' is 

(0281) A specific value for R' is a 8-12 membered bicyclic 
heteroaryl or 8-12 membered tricyclic-heteroaryl, wherein 
the 8-12 membered bicyclic-heteroaryl or 8-12 membered 
tricyclic-heteroaryl has 4-9 carbon atoms and 1-5 heteroat 
oms in the ring system, and wherein any 8-12 membered 
bicyclic-heteroaryl or 8-12 membered tricyclic-heteroaryl of 
R" is optionally substituted with one or more (e.g., 1,2,3,4 or 
5) Z'groups. 
(0282. A specific value for R' is a 8-12 membered bicyclic 
heteroaryl, wherein the 8-12 membered bicyclic-heteroaryl 
has 6-9 carbonatoms and 1-3 heteroatoms in the ring system, 
and wherein any 8-12 membered bicyclic-heteroaryl of R is 
optionally substituted with one or more (e.g., 1,2,3,4 or 5)Z' 
groups. 
(0283. A specific value for R' is a 8-12 membered bicyclic 
heteroaryl or 8-12 membered tricyclic-heteroaryl, wherein 
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the 8-12 membered bicyclic-heteroaryl or 8-12 membered 0293. A specific value for R' is selected from: 
tricyclic-heteroaryl has 6-9 carbon atoms and 1-3 heteroat 
oms in the ring system, and wherein any 8-12 membered 
bicyclic-heteroaryl or 8-12 membered tricyclic-heteroaryl of CF3 
R" is optionally substituted with one or more (e.g., 1,2,3,4 or 
5) Z'groups. N N 
(0284. A specific value for R' is selected from indolyl and N 
4,5,6,7-tetrahydro-indazolyl, wherein any indolyl and 4,5,6, F N 
7-tetrahydro-indazolyl of R' optionally substituted with one s Y' s 
or more (e.g., 1,2,3,4 or 5) Z'groups. 
0285) A specific value for R' is selected from indolyl, 
4,5,6,7-tetrahydro-indazolyl, 3b.4.4a.5-tetrahydro-cyclo 
propa3.4cyclopenta 1.2-cpyrazole and 1.4.5.5a,6,6a 
hexahydrocyclopropagindazole, wherein any indolyl. 4.5, 
6,7-tetrahydro-indazolyl, 3b,4,4a,5-tetrahydro-cyclopropa 
3.4cyclopenta 1.2-cpyrazole and 1,4,5,5a,6,6a 
hexahydrocyclopropaglindazole of R' is optionally 
Substituted with one or more (e.g., 1,2,3,4 or 5) Z'groups. 
0286 A specific value for R' is selected from indol-3-yl 
and 4,5,6,7-tetrahydro-1H-indazol-1-yl, wherein any indol 
3-yl and 4,5,6,7-tetrahydro-1H-indazol-1-yl of R is option 
ally substituted with one or more (e.g., 1, 2, 3, 4 or 5) Z' 
groups. 
(0287. A specific value for R' is selected from indol-3-yl, 
4,5,6,7-tetrahydro-1H-indazol-1-yl, 3b.4.4a.5-tetrahydro 
1H-cyclopropa3.4cyclopenta 1.2-cpyrazol-1-yl and 14.5, 
5a,6,6a-hexahydrocyclopropagindazol-1-yl, wherein any 
indol-3-yl 4,5,6,7-tetrahydro-1H-indazol-1-yl, 3b.4.4a.5- 
tetrahydro-1H-cyclopropa3.4cyclopenta 1.2-cpyrazol-1- 
y1 and 14.5.5a,6,6a-hexahydrocyclopropagindazol-1-yl of 0294. A specific value for R' is selected from: 
R' optionally substituted with one or more (e.g., 1,2,3,4 or 
5) Z'groups. 
0288 A specific value for each Z is independently 
selected from (C-C)alkyland halogen, wherein any (C-C) 
alkyl of Z is optionally substituted with one or more (e.g., 1, 
2, 3, 4 or 5) halogen. 
(0289. A specific value for each Z is independently 
selected from (C-C)alkyl, -CN and halogen, wherein any 
(C-C)alkyl of Z is optionally substituted with one or more 
(e.g., 1, 2, 3, 4 or 5) halogen. 
0290. A specific value for each Z is independently 
selected from fluoro, trifluoromethyl and difluoromethyl. 
0291. A specific value for each Z is independently 

and 

selected from fluoro, trifluoromethyl, —CN and difluorom- N 
ethyl. N 
0292. A specific value for R' is selected from: N^ 

F F y 
CF3 

H 
N 

/ \ 0295) A specific value for R' is 
M 

N 

CHF 

N 
Y. 
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A specific value for R' is 

0296. In one variation of formula I, A is pyridinyl, pyrim 
idinyl, pyrazinyl or pyridazinyl; and R' is a 5-12 membered 
heteroaryl, optionally substituted with 1, 2, 3, 4 or 5 Z' 
groups, which may be the same or different. In another varia 
tion, A is pyridinyl, pyrimidinyl, pyrazinyl or pyridazinyl: 
and R' is a 8-12 membered bicyclic-heteroaryl or 8-12 mem 
bered tricyclic-heteroaryl, wherein any 8-12 membered bicy 
clic-heteroaryl or 8-12 membered tricyclic-heteroaryl of R is 
optionally substituted with 1, 2, 3, 4, or 5 Z groups. In 
another variation, A is pyridinyl, pyrimidinyl, pyrazinyl or 
pyridazinyl; R' is a 8-12 membered bicyclic-heteroaryl or 
8-12 membered tricyclic-heteroaryl, wherein any 8-12 mem 
bered bicyclic-heteroaryl or 8-12 membered tricyclic-het 
eroaryl of R' is optionally substituted with 1, 2, 3, 4, or 5 Z' 
groups; and each Z is independently fluoro, trifluoromethyl, 
or difluoromethyl. 
0297. In one variation of formula I, A is pyridinyl; and R' 

is a 8-12 membered bicyclic-heteroaryl or 8-12 membered 
tricyclic-heteroaryl, wherein any 8-12 membered bicyclic 
heteroaryl or 8-12 membered tricyclic-heteroaryl of R is 
optionally substituted with 1, 2, 3, 4, or 5 Z'groups. 
0298. In one variation of formula I, A is pyridinyl, pyrim 
idinyl, pyrazinyl or pyridazinyl; and R is 3,5-difluorophenyl. 
In another variation, A is pyridinyl; and R is 3,5-difluorophe 
nyl. In another variation, A is pyrimidinyl; and R is 3.5- 
difluorophenyl. In another variation, A is pyrazinyl; and R is 
3,5-difluorophenyl. In another variation, A is pyridazinyl; and 
R’ is 3,5-difluorophenyl. 
0299. In one variation of formula I, A is pyridinyl, pyrim 
idinyl, pyrazinyl or pyridazinyl; and Z' is phenyl, 5-6 mem 
bered monocyclic-heteroaryl, 8-10 membered bicyclic-het 
eroaryl, 8-10 membered bicyclic-heterocycle, or 9-12 
membered tricyclic-heterocycle wherein any phenyl, 5-6 
membered monocyclic-heteroaryl, 8-10 membered bicyclic 
heteroaryl, 8-10 membered bicyclic-heterocycle, or 9-12 
membered tricyclic-heterocycle of Z' is optionally substi 
tuted with 1,2,3,4 or 5 Z" groups. In another variation, A is 
pyridinyl, pyrimidinyl, pyrazinyl or pyridazinyl; and Z' is 
phenyl, optionally substituted with 1, 2, 3, 4 or 5 Z'groups. 
In another variation, A is pyridinyl, pyrimidinyl, pyrazinyl or 
pyridazinyl; and Z' is 5-6 membered monocyclic-heteroaryl 
or 8-10 membered bicyclic-heteroaryl, wherein any 5-6 
membered monocyclic-heteroaryl or 8-10 membered bicy 
clic-heteroaryl of Z' is optionally substituted with 1,2,3,4 or 
5Z" groups. In another variation, A is pyridinyl, pyrimidinyl, 
pyrazinyl or pyridazinyl; and Z' is 8-10 membered bicyclic 
heterocycle or 9-12 membered tricyclic-heterocycle wherein 
any 8-10 membered bicyclic-heterocycle or 9-12 membered 
tricyclic-heterocycle of Z' is optionally substituted with 1, 2, 
3, 4 or 5 Z'groups. 
0300. In one variation of formula I, A is pyridinyl; and Z' 

is phenyl, 5-6 membered monocyclic-heteroaryl, 8-10 mem 
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bered bicyclic-heteroaryl, 8-10 membered bicyclic-hetero 
cycle, or 9-12 membered tricyclic-heterocycle wherein any 
phenyl, 5-6 membered monocyclic-heteroaryl, 8-10 mem 
bered bicyclic-heteroaryl, 8-10 membered bicyclic-hetero 
cycle, or 9-12 membered tricyclic-heterocycle of Z' is option 
ally substituted with 1, 2, 3, 4 or 5 Z' groups. In another 
variation, A is pyridinyl; and Z' is phenyl, optionally substi 
tuted with 1,2,3,4 or 5 Z" groups. In another variation, A is 
pyridinyl; and Z' is 5-6 membered monocyclic-heteroaryl or 
8-10 membered bicyclic-heteroaryl, wherein any 5-6 mem 
bered monocyclic-heteroaryl or 8-10 membered bicyclic-het 
eroaryl of Z' is optionally substituted with 1,2,3,4 or 5 Z" 
groups. In another variation, A is pyridinyl; and Z' is 8-10 
membered bicyclic-heterocycle or 9-12 membered tricyclic 
heterocycle wherein any 8-10 membered bicyclic-hetero 
cycle or 9-12 membered tricyclic-heterocycle of Z' is option 
ally substituted with 1, 2, 3, 4 or 5 Z" groups. 
0301 In one variation of formula I, A is pyridinyl, pyrim 
idinyl, pyrazinyl or pyridazinyl; and Z is (C-Cs)alkynyl, 
6-12 membered aryl, 5-12 membered C-linked-heteroaryl, 
3-12 membered C-linked-heterocycle, or - C(O)NR'R'', 
wherein any 6-12 membered aryl, 5-12 membered C-linked 
heteroaryl, or 3-12 membered C-linked-heterocycle of Z is 
optionally substituted with 1, 2, 3, 4 or 5 Z’’ or Z groups, 
and wherein any (C-Cs)alkynyl of Z is optionally substi 
tuted with 1, 2, 3, 4 or 5 Z groups. In another variation, A is 
pyridinyl; and Z is (C-Cs)alkynyl, 6-12 membered aryl, 
5-12 membered C-linked-heteroaryl, 3-12 membered 
C-linked-heterocycle, or—C(O)NR'R'', wherein any 6-12 
membered aryl, 5-12 membered C-linked-heteroaryl, or 3-12 
membered C-linked-heterocycle of Z is optionally substi 
tuted with 1, 2, 3, 4 or 5 Z’’ or Z groups, and wherein any 
(C-C)alkynyl of Z is optionally substituted with 1,2,3,4 or 
5 Z groups. In another variation, A is pyrimidinyl; and Z is 
(C-C)alkynyl, 6-12 membered aryl, 5-12 membered 
C-linked-heteroaryl, 3-12 membered C-linked-heterocycle, 
or –C(O)NR'R'', wherein any 6-12 membered aryl, 5-12 
membered C-linked-heteroaryl, or 3-12 membered C-linked 
heterocycle of Z is optionally substituted with 1,2,3,4 or 5 
Z’’ or Z groups, and wherein any (C-Cs)alkynyl of Z is 
optionally substituted with 1, 2, 3, 4 or 5 Z groups. In 
another variation, A is pyrazinyl; and Z is (C-Cs)alkynyl, 
6-12 membered aryl, 5-12 membered C-linked-heteroaryl, 
3-12 membered C-linked-heterocycle, or - C(O)NR'R'', 
wherein any 6-12 membered aryl, 5-12 membered C-linked 
heteroaryl, or 3-12 membered C-linked-heterocycle of Z is 
optionally substituted with 1, 2, 3, 4 or 5 Z’’ or Z groups, 
and wherein any (C-Cs)alkynyl of Z is optionally substi 
tuted with 1,2,3,4 or 5 Z groups. In another variation, A is 
pyridazinyl; and Z is (C-Cs)alkynyl, 6-12 membered aryl, 
5-12 membered C-linked-heteroaryl, 3-12 membered 
C-linked-heterocycle, or –C(O)NR'R'', wherein any 6-12 
membered aryl, 5-12 membered C-linked-heteroaryl, or 3-12 
membered C-linked-heterocycle of Z is optionally substi 
tuted with 1, 2, 3, 4 or 5 Z’’ or Z groups, and wherein any 
(C-Cs)alkynyl of Z is optionally substituted with 1,2,3,4 or 
5 Z groups. 
0302) In one variation of formula I, A is pyridinyl substi 
tuted with one Z moiety, one Z moiety and no (zero) Z 
moieties; and Z is (C-C)alkynyl or aryl, which Z may be 
optionally substituted as provided by formula I. In another 
variation, A is pyridinyl substituted with one Z moiety, one 
Z moiety and no (zero) Z. moieties; and Z is (C-Cs)alky 
nyl, which Z may be optionally substituted as provided by 
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formula I. In a particular variation, A is pyridinyl Substituted 
with one Z moiety, one Z moiety at the position alpha to the 
nitrogenatom of the pyridinyl ring, and no (Zero) Z. moieties, 
wherein Z is (C-C)alkynyl, which Z may be optionally 
substituted as provided by formula I. 
(0303. In one variation of formula I, R' is a 5-12 membered 
heteroaryl optionally substituted with 1,2,3,4 or 5 Z'groups, 
which may be the same or different; and Z' is phenyl, 5-6 
membered monocyclic-heteroaryl, 8-10 membered bicyclic 
heteroaryl, 8-10 membered bicyclic-heterocycle, or 9-12 
membered tricyclic-heterocycle wherein any phenyl, 5-6 
membered monocyclic-heteroaryl, 8-10 membered bicyclic 
heteroaryl, 8-10 membered bicyclic-heterocycle, or 9-12 
membered tricyclic-heterocycle of Z' is optionally substi 
tuted with 1,2,3,4 or 5 Z" groups. In another variation, R' 
is a 8-12 membered bicyclic-heteroaryl or 8-12 membered 
tricyclic-heteroaryl, wherein any 8-12 membered bicyclic 
heteroaryl or 8-12 membered tricyclic-heteroaryl of R is 
optionally substituted with 1,2,3,4, or 5 Z'groups; and Z' is 
phenyl, 5-6 membered monocyclic-heteroaryl, 8-10 mem 
bered bicyclic-heteroaryl, 8-10 membered bicyclic-hetero 
cycle, or 9-12 membered tricyclic-heterocycle wherein any 
phenyl, 5-6 membered monocyclic-heteroaryl, 8-10 mem 
bered bicyclic-heteroaryl, 8-10 membered bicyclic-hetero 
cycle, or 9-12 membered tricyclic-heterocycle of Z' is option 
ally substituted with 1, 2, 3, 4 or 5 Z'groups. 
(0304) In one variation of formula I, R' is a 8-12 membered 
bicyclic-heteroaryl or 8-12 membered tricyclic-heteroaryl, 
wherein any 8-12 membered bicyclic-heteroaryl or 8-12 
membered tricyclic-heteroaryl of R' is optionally substituted 
with 1, 2, 3, 4, or 5 Z groups; and Z' is 8-10 membered 
bicyclic-heteroaryl or 8-10 membered bicyclic-heterocycle 
wherein any 8-10 membered bicyclic-heteroaryl or 8-10 
membered bicyclic-heterocycle of Z' is optionally substi 
tuted with 1, 2, 3, 4 or 5 Z'groups. 
0305. In one variation of formula I, R' is a 5-12 membered 
heteroaryl optionally substituted with 1,2,3,4 or 5 Z'groups, 
which may be the same or different; and Z is (C-Cs)alkynyl, 
6-12 membered aryl, 5-12 membered C-linked-heteroaryl, 
3-12 membered C-linked-heterocycle, or - C(O)NR'R'', 
wherein any 6-12 membered aryl, 5-12 membered C-linked 
heteroaryl, or 3-12 membered C-linked-heterocycle of Z is 
optionally substituted with 1, 2, 3, 4 or 5 Z’’ or Z groups, 
and wherein any (C-Cs)alkynyl of Z is optionally substi 
tuted with 1, 2, 3, 4 or 5 Z groups. In another variation, R' 
is a 8-12 membered bicyclic-heteroaryl or 8-12 membered 
tricyclic-heteroaryl wherein any 8-12 membered bicyclic 
heteroaryl or 8-12 membered tricyclic-heteroaryl of R is 
optionally substituted with 1,2,3,4, or 5 Z'groups; and Z is 
(C-C)alkynyl, 6-12 membered aryl, 5-12 membered 
C-linked-heteroaryl, 3-12 membered C-linked-heterocycle, 
or –C(O)NR'R'', wherein any 6-12 membered aryl, 5-12 
membered C-linked-heteroaryl, or 3-12 membered C-linked 
heterocycle of Z is optionally substituted with 1,2,3,4 or 5 
Z’’ or Z groups, and wherein any (C-Cs)alkynyl of Z is 
optionally substituted with 1, 2, 3, 4 or 5 Z group. 
(0306. In one variation of formula I, Z' is phenyl, 5-6 mem 
bered monocyclic-heteroaryl, 8-10 membered bicyclic-het 
eroaryl, 8-10 membered bicyclic-heterocycle, or 9-12 mem 
bered tricyclic-heterocycle wherein any phenyl, 5-6 
membered monocyclic-heteroaryl, 8-10 membered bicyclic 
heteroaryl, 8-10 membered bicyclic-heterocycle, or 9-12 
membered tricyclic-heterocycle of Z' is optionally substi 
tuted with 1,2,3,4 or 5 Z'groups; and Z is (C-Cs)alkynyl, 
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6-12 membered aryl, 5-12 membered C-linked-heteroaryl, 
3-12 membered C-linked-heterocycle, or - C(O)NR'R'', 
wherein any 6-12 membered aryl, 5-12 membered C-linked 
heteroaryl, or 3-12 membered C-linked-heterocycle of Z is 
optionally substituted with 1, 2, 3, 4 or 5 Z’’ or Z groups, 
and wherein any (C-Cs)alkynyl of Z is optionally substi 
tuted with 1, 2, 3, 4 or 5 Z groups. 
(0307. In one variation of formula I, Z' is bicyclic-het 
eroaryl optionally substituted with 1, 2, 3, 4 or 5 Z'groups; 
and Z is (C-Cs)alkynyl optionally substituted with 1,2,3,4 
or 5 Z groups. 
(0308. In one variation of formula I, R' is a 5-12 membered 
heteroaryl; Z' is phenyl, 5-6 membered monocyclic-het 
eroaryl, 8-10 membered bicyclic-heteroaryl, 8-10 membered 
bicyclic-heterocycle, or 9-12 membered tricyclic-heterocycle 
wherein any phenyl, 5-6 membered monocyclic-heteroaryl, 
8-10 membered bicyclic-heteroaryl, 8-10 membered bicy 
clic-heterocycle, or 9-12 membered tricyclic-heterocycle of 
Z' is optionally substituted with 1,2,3,4 or 5 Z'groups; and 
Z is (C-Cs)alkynyl, 6-12 membered aryl, 5-12 membered 
C-linked-heteroaryl, 3-12 membered C-linked-heterocycle, 
or –C(O)NR'R'', wherein any 6-12 membered aryl, 5-12 
membered C-linked-heteroaryl, or 3-12 membered C-linked 
heterocycle of Z is optionally substituted with 1,2,3,4 or 5 
Z’’ or Z groups, and wherein any (C-Cs)alkynyl of Z is 
optionally substituted with 1, 2, 3, 4 or 5 Z groups. 

Compounds of Formula III. 
0309 The present disclosure provides compounds of for 
mula III: 

III 
RI R2 

R3a 

R3b 
O Zl 

21 

O 
0310 wherein 
0311 A is a 6-membered monocyclic-heteroaryl with one 
or two nitrogenatoms, wherein the 6-membered monocyclic 
heteroaryl is substituted with one Z" group at the position 
shown, one Z group, and optionally substituted with 1 or 2Z. 
groups, wherein the Z groups are the same or different; 
0312) R' is 6-12 membered aryl, 5-12 membered het 
eroaryl, or 3-12 membered heterocycle, wherein any 6-12 
membered aryl, 5-12 membered heteroaryl, or 3-12 mem 
bered heterocycle of R is optionally substituted with 1, 2, 3, 
4 or 5 Z'groups, wherein the Z groups are the same or 
different; 
0313 R’ is phenyl optionally substituted with 1, 2, 3, 4 or 
5 halogen, which are the same or different; 
0314 each R" and R is independently H or (C-C) 
alkyl: 
0315 Z' is 6-12 membered aryl, 5-14 membered het 
eroaryl, or 3-14 membered heterocycle, wherein any 6-12 
membered aryl, 5-14 membered heteroaryl, or 3-14 mem 
bered heterocycle of Z' is optionally substituted with 1, 2, 3, 
4 or 5 Z' or Z", wherein the Z' and Z'groups are the same 
or different; 
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0316 each Z' is independently (C-C)carbocycle, 5-12 
membered heteroaryl, 3-12 membered heterocycle, halogen, 
CN, OR', OC(O)RP', OC(O)NR'R'', SR', 

–S(O)RP', S(O),OH, -S(O).RP', S(O)NR'R'', 
NR'R'', NRCORP, NR'CORP, 
NR''CONR'R'', NRS(O).RP, NRS(O) ORP, 
NR'S(O)NR', C(O)R', C(O)OR', C(O) 

NR'R'' and—S(O)NR'COR', wherein any (C-C)car 
bocycle, 5-12 membered heteroaryland 3-12 membered het 
erocycle of Z" is optionally substituted with 1,2,3,4 or 5 Z' 
or Z'groups, wherein the Z" and Z'groups are the same or 
different; 
0317 each Z' is independently (C-Cs)alkyl optionally 
substituted with 1, 2, 3, 4 or 5 halogen, which are the same or 
different; 
0318 each Z' is independently halogen, —CN, -OH, 
-NH = C(O)NR'R'', or (C-C)heteroalkyl: 
0319 each Z' is independently (C-Cs)alkyl or (C-Cs) 
haloalkyl: 
0320 each R" is independently H, (C-Cs)alkyl, (C-C) 
carbocycle, 3-7 membered heterocycle, or 5-6 membered 
monocyclic-heteroaryl, wherein any (C-C)carbocycle, 3-7 
membered heterocycle, or 5-6 membered monocyclic-het 
eroaryl of R" is optionally substituted with 1,2,3,4 or 5 Z' 
or Z'groups, wherein the Z" and Z'groups are the same or 
different, and wherein any (C-C)alkyl of R' is optionally 
substituted with 1, 2, 3, 4 or 5 Z" groups, wherein the Z' 
groups are the same or different; 
0321 each R' is independently (C-C)alkyl, (C-C)car 
bocycle, 3-7 membered heterocycle, or 5-6 membered mono 
cyclic-heteroaryl, wherein any (C-C7)carbocycle, 3-7 mem 
bered heterocycle, or 5-6 membered monocyclic-heteroaryl 
of R is optionally substituted with 1, 2, 3, 4 or 5 Z' or Z' 
groups, wherein the Z" and Z'groups are the same or dif 
ferent, and wherein any (C-Cs)alkyl of R' is optionally 
substituted with 1, 2, 3, 4 or 5 Z' groups, wherein the Z' 
groups are the same or different; 
0322 each R'' and R' is independently H, (C-Cs)alkyl, 
(C-C)carbocycle, 3-7 membered heterocycle, or 5-6 mem 
bered monocyclic-heteroaryl, wherein any (C-C)car 
bocycle, 3-7 membered heterocycle, or 5-6 membered mono 
cyclic-heteroaryl of R' or R' is optionally substituted with 
1, 2, 3, 4 or 5 Z' or Z'groups, wherein the Z' and Z' 
groups are the same or different, and wherein any (C-C) 
alkyl of R' or R' is optionally substituted with 1,2,3,4 or 
5 Z'groups, wherein the Z'groups are the same or different, 
or R'' and R together with the nitrogen to which they are 
attached form a 5, 6 or 7-membered heterocycle, wherein the 
5, 6 or 7-membered heterocycle is optionally substituted with 
1, 2, 3, 4 or 5 Z' or Z'groups, wherein the Z' and Z' 
groups are the same or different; 
0323 each R7° and R is independently H, (C-C)alkyl, 
(C-C)carbocycle, or R'' and R together with the nitrogen 
to which they are attached form a 5, 6, or 7-membered het 
erocycle; 
0324 Z is (C-Cs)alkenyl, (C-Cs)alkynyl, 6-12 mem 
bered aryl, 5-12 membered C-linked-heteroaryl, 3-12 mem 
bered C-linked-heterocycle, C(O)R", or—C(O)NR'R'', 
wherein any 6-12 membered aryl, 5-12 membered C-linked 
heteroaryl, or 3-12 membered C-linked-heterocycle of Z is 
optionally substituted with 1, 2, 3, 4 or 5 Z’’ or Z groups, 
wherein the Z’’ and Z groups are the same or different, and 
wherein any (C-Cs)alkenyl or (C-Cs)alkynyl of Z is 
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optionally substituted with 1,2,3,4, or 5 Z groups, wherein 
the Z groups are the same or different; 
0325 each R" is independently H or (C-C)alkyl: 
0326 each R and R is independently H or (C-C) 
alkyl: 
(0327 each Z” is independently oxo, (C-C)alkyl, (C- 
C.)heteroalkyl, or (C-C)haloalkyl; 
0328 each Z is independently oxo, halogen, —CN, 
OR', OC(O)RP, OC(O)NR'R'', SR', S(O) 

RP, S(O),OH, S(O).RP, S(O)NR'R'', 
NR'R'', NRCORP, NRCORP, 
NR''CONR'R'', NRS(O).RP, NRS(O) ORP, 
NR'S(O)NR'R'', NO, C(O)R’, C(O)OR, 

or C(O)NR'R''. 
0329 each R" is independently H. (C-C)alkyl, (C-C) 
haloalkyl, or (C-C)heteroalkyl; 
0330 each R is independently (C-C)alkyl, (C-C)ha 
loalkyl, or (C-C)heteroalkyl, 
0331 each R7 and R is independently H, (C-C)alkyl, 
(C-C)haloalkyl, or (C-C)heteroalkyl; 
10332 each Z is independently a (C-C)heteroalkyl or 
halogen; 
0333 each Zis independently oxo, (C-Cs)alkyl, (C-C) 
carbocycle, halogen, CN, OR", NR'R''. 
NRCORPS, NRCORP, C(O)R’, C(O)OR', 

or —C(O)NR'R'', wherein any (C-C)carbocycle or (C- 
Cs)alkyl of Z is optionally substituted with 1,2,3,4 or 5 Z“ 
groups, wherein the Z" groups are the same or different; 
0334 each Z' is independently halogen, —CN, or 
OR"; and 

0335 each R', RP, R2, R', and R' is independently H 
or (C-C)alkyl; 
0336 or a pharmaceutically acceptable salt thereof. 
0337. In certain embodiments, a compound of formula III 

is a compound of formula IIIa. 

IIIa 

or a pharmaceutically acceptable salt thereof. 
0338. In certain embodiments, a compound of formula III 

is a compound of formula IIIb. 

F F 

R1 

R3a 
R3b 

O Zl 
21 N 

N/ 
or a pharmaceutically acceptable thereof. 

IIIb. 
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0339. In certain embodiments, a compound of formula III 
is a compound of formula IIIc. 

IIIc 

or a pharmaceutically acceptable thereof. 
0340. The present disclosure provides compounds of for 
mula IIId: 

III 

N 
--(Z) 

R1 2 

R3a 

R3b 
O Zl 

s 2 Z2 le 

0341 wherein 
(0342 A' is CH, C Z, or nitrogen: 
0343 A is CH or nitrogen: 
(0344) R' is 6-12 membered aryl, 5-12 membered het 
eroaryl, or 3-12 membered heterocycle, wherein any 6-12 
membered aryl, 5-12 membered heteroaryl, or 3-12 mem 
bered heterocycle of R is optionally substituted with 1,2,3, 
4 or 5 Z groups, wherein the Z groups are the same or 
different; 
(0345 each R and R is independently H or (C-C) 
alkyl: 
(0346) Z' is 6-12 membered aryl, 5-14 membered het 
eroaryl, or 3-14 membered heterocycle, wherein any 6-12 
membered aryl, 5-14 membered heteroaryl, or 3-14 mem 
bered heterocycle of Z' is optionally substituted with 1, 2, 3, 
4 or 5 Z' or Z", wherein the Z' and Z'groups are the same 
or different; 
0347 each Z' is independently (C-C7)carbocycle, 5-12 
membered heteroaryl, 3-12 membered heterocycle, halogen, 
CN, OR', OC(O)RP, OC(O)NR'R'', SR', 
S(O)R', S(O),OH, -S(O).R', S(O)NR'R'', 
NR7R, NRCORPl, NRCORP, 
NR''CONR'R'', NR'S(O).RP, NR'S(O).ORP, 
NR'S(O)NR'R'', C(O)R', C(O)OR', C(O) 

NR'R'' and—S(O)NR'COR', wherein any (C-C)car 
bocycle, 5-12 membered heteroaryland 3-12 membered het 
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erocycle of Z" is optionally substituted with 1,2,3,4 or 5 Z' 
or Z'groups, wherein the Z" and Z'groups are the same or 
different; 
(0348 each Z' is independently (C-Cs)alkyl optionally 
substituted with 1, 2, 3, 4 or 5 halogen, which are the same or 
different; 
(0349 each Z' is independently halogen, —CN, -OH, 
NH, C(O)NR'R'', or (C-C)heteroalkyl: 

10350 each Z' is independently (C-Cs)alkyl or (C-Cs) 
haloalkyl: 
10351) each R" is independently H, (C-Cs)alkyl, (C-C) 
carbocycle, 3-7 membered heterocycle, or 5-6 membered 
monocyclic-heteroaryl, wherein any (C-C)carbocycle, 3-7 
membered heterocycle, or 5-6 membered monocyclic-het 
eroaryl of R" is optionally substituted with 1,2,3,4 or 5 Z' 
or Z'groups, wherein the Z" and Z'groups are the same or 
different, and wherein any (C-Cs)alkyl of R' is optionally 
substituted with 1, 2, 3, 4 or 5 Z" groups, wherein the Z' 
groups are the same or different; 
10352 each R' is independently (C-Cs)alkyl, (C-C)car 
bocycle, 3-7 membered heterocycle, or 5-6 membered mono 
cyclic-heteroaryl, wherein any (C-C-7)carbocycle, 3-7 mem 
bered heterocycle, or 5-6 membered monocyclic-heteroaryl 
of R' is optionally substituted with 1, 2, 3, 4 or 5 Z' or Z' 
groups, wherein the Z" and Z'groups are the same or dif 
ferent, and wherein any (C-C)alkyl of R is optionally 
substituted with 1, 2, 3, 4 or 5 Z" groups, wherein the Z' 
groups are the same or different; 
0353 each R' and R' is independently H, (C-C)alkyl, 
(C-C)carbocycle, 3-7 membered heterocycle, or 5-6 mem 
bered monocyclic-heteroaryl, wherein any (C-C7)car 
bocycle, 3-7 membered heterocycle, or 5-6 membered mono 
cyclic-heteroaryl of R' or R' is optionally substituted with 
1, 2, 3, 4 or 5 Z' or Z'groups, wherein the Z' and Z' 
groups are the same or different, and wherein any (C-Cs) 
alkyl of R' or R' is optionally substituted with 1, 2, 3, 4 or 
5Z" groups, wherein the Z" groups are the same or different, 
or R'' and R together with the nitrogen to which they are 
attached form a 5, 6 or 7-membered heterocycle, wherein the 
5, 6 or 7-membered heterocycle is optionally substituted with 
1, 2, 3, 4 or 5 Z' or Z'groups, wherein the Z' and Z' 
groups are the same or different; 
0354 each R7° and R is independently H, (C-C)alkyl, 
(C-C)carbocycle, or R'' and R together with the nitrogen 
to which they are attached form a 5, 6, or 7-membered het 
erocycle; 
10355 Z is (C-Cs)alkenyl, (C-Cs)alkynyl, 6-12 mem 
bered aryl, 5-12 membered C-linked-heteroaryl, 3-12 mem 
bered C-linked-heterocycle, C(O)R", or—C(O)NR'R'', 
wherein any 6-12 membered aryl, 5-12 membered C-linked 
heteroaryl, or 3-12 membered C-linked-heterocycle of Z is 
optionally substituted with 1, 2, 3, 4 or 5 Z’’ or Z groups, 
wherein the Z’’ and Z groups are the same or different, and 
wherein any (C-Cs)alkenyl or (C-Cs)alkynyl of Z is 
optionally substituted with 1,2,3,4, or 5 Z groups, wherein 
the Z groups are the same or different; 
0356) each R" is independently H or (C-C)alkyl: 
0357 each R and R is independently H or (C-C) 
alkyl: 
10358 each Z” is independently oxo, (C-C)alkyl, (C- 
C.)heteroalkyl or (C-C)haloalkyl; 
10359 each Z is independently oxo, halogen, —CN, 
OR, OC(O)RP, OC(O)NR'R'', SR', S(O) 

RP, S(O),OH, S(O).RP, S(O)NR'R'', 

178



US 2014/0303164 A1 

NR7R, NRCORP, NR'CORP, 
NR''CONR'R'', NRS(O).RP, NRS(O).ORP, 
NR'S(O)NR'R'', NO, C(O)R’, C(O)OR, 

or C(O)NR'R''. 
0360 each R" is independently H, (C-C)alkyl, (C-C) 
haloalkyl, or (C-C)heteroalkyl; 
0361 each R is independently (C-C)alkyl, (C-C)ha 
loalkyl, or (C-C)heteroalkyl, 
0362 each R and R is independently H, (C-C)alkyl, 
(C-C)haloalkyl, or (C-C)heteroalkyl: 
0363 each Z is independently a (C-C)heteroalkyl: 
0364 each Zis independently oxo, (C-Cs)alkyl, (C-C) 
carbocycle, halogen, CN, OR", NR'R''. 
NR'CORPS, NRCORP, C(O)R’, C(O)OR', 

or —C(O)NR'R'', wherein any (C-C)carbocycle or (C- 
Cs)alkyl of Z is optionally substituted with 1,2,3,4 or 5 Z“ 
groups, wherein the Z" groups are the same or different; 
0365 each Z' is independently halogen, —CN, or 
OR; 

0366 each R", R. R. R', and R" is independently H 
or (C-C)alkyl; 
0367 each Z is independently halogen, which may be 
same or different; and 
0368 n is 0, 1, 2, or 3: 
0369 or a pharmaceutically acceptable salt thereof. 
0370. In certain embodiments, a compound of formula 
IIId is a compound of formula IIIe. 

IIIe 

N 
--(Z) 
2 RI 

R3a 

R3b 
O Zl 

N1 N 
k. -se 

or a pharmaceutically acceptable salt thereof. 
0371. The present disclosure provides compounds of for 
mula IIIf: 

IIIf 

N 
-(Z) 

21 R1 

R3a 

R3b 
O Zl 
N1N 

se 
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0372 wherein 
0373 A' is CH, C Z, or nitrogen; 
0374) A is CH or nitrogen: 
0375) R' is 6-12 membered aryl, 5-12 membered het 
eroaryl, or 3-12 membered heterocycle, wherein any 6-12 
membered aryl, 5-12 membered heteroaryl, or 3-12 mem 
bered heterocycle of R is optionally substituted with 1, 2, 3, 
4 or 5 Z groups, wherein the Z groups are the same or 
different; 
0376 each R" and R is independently H or (C-C) 
alkyl: 
0377 Z' is 6-12 membered aryl, 5-14 membered het 
eroaryl, or 3-14 membered heterocycle, wherein any 6-12 
membered aryl, 5-14 membered heteroaryl, or 3-14 mem 
bered heterocycle of Z' is optionally substituted with 1, 2, 3, 
4 or 5Z" or Z", wherein the Z" and Z'groups are the same 
or different; 
0378 each Z' is independently (C-C)carbocycle, 5-12 
membered heteroaryl, 3-12 membered heterocycle, halogen, 
CN, OR', OC(O)RP', OC(O)NR'R'', SR', 
S(O)R', S(O),OH, -S(O).R', S(O)NR'R'', 

NR'R'' and—S(O)NR'COR', wherein any (C-C)car 
bocycle, 5-12 membered heteroaryland 3-12 membered het 
erocycle of Z" is optionally substituted with 1,2,3,4 or 5 Z' 
or Z'groups, wherein the Z" and Z'groups are the same or 
different; 
0379 each Z' is independently (C-Cs)alkyl optionally 
substituted with 1, 2, 3, 4 or 5 halogen, which are the same or 
different; 
(0380 each Z' is independently halogen, —CN, -OH, 
NH, C(O)NR'R'', or (C-C)heteroalkyl: 

(0381 each Z' is independently (C-Cs)alkyl or (C-Cs) 
haloalkyl: 
0382 each R" is independently H. (C-C)alkyl, (C-C) 
carbocycle, 3-7 membered heterocycle, or 5-6 membered 
monocyclic-heteroaryl, wherein any (C-C7)carbocycle, 3-7 
membered heterocycle, or 5-6 membered monocyclic-het 
eroaryl of R" is optionally substituted with 1,2,3,4 or 5 Z' 
or Z'groups, wherein the Z" and Z'groups are the same or 
different, and wherein any (C-Cs)alkyl of R" is optionally 
substituted with 1, 2, 3, 4 or 5 Z' groups, wherein the Z' 
groups are the same or different; 
(0383 each R' is independently (C-Cs)alkyl, (C-C)car 
bocycle, 3-7 membered heterocycle, or 5-6 membered mono 
cyclic-heteroaryl, wherein any (C-C7)carbocycle, 3-7 mem 
bered heterocycle, or 5-6 membered monocyclic-heteroaryl 
of R' is optionally substituted with 1, 2, 3, 4 or 5 Z' or Z' 
groups, wherein the Z" and Z'groups are the same or dif 
ferent, and wherein any (C-Cs)alkyl of R' is optionally 
substituted with 1, 2, 3, 4 or 5 Z' groups, wherein the Z' 
groups are the same or different; 
(0384 each R'' and R' is independently H, (C-Cs)alkyl, 
(C-C)carbocycle, 3-7 membered heterocycle, or 5-6 mem 
bered monocyclic-heteroaryl, wherein any (C-C)car 
bocycle, 3-7 membered heterocycle, or 5-6 membered mono 
cyclic-heteroaryl of R' or R' is optionally substituted with 
1, 2, 3, 4 or 5 Z' or Z'groups, wherein the Z' and Z' 
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groups are the same or different, and wherein any (C-Cs) 
alkyl of R' or R' is optionally substituted with 1, 2, 3, 4 or 
5Z'groups, wherein the Z" groups are the same or different, 
or R'' and R together with the nitrogen to which they are 
attached form a 5, 6 or 7-membered heterocycle, wherein the 
5, 6 or 7-membered heterocycle is optionally substituted with 
1, 2, 3, 4 or 5 Z' or Z'groups, wherein the Z' and Z' 
groups are the same or different; 
0385 each R7° and R’ is independently H, (C-C)alkyl, 
(C-C)carbocycle, or R'' and R together with the nitrogen 
to which they are attached form a 5, 6, or 7-membered het 
erocycle; 
(0386 Z is (C-Cs)alkenyl, (C-Cs)alkynyl, 6-12 mem 
bered aryl, 5-12 membered C-linked-heteroaryl, 3-12 mem 
bered C-linked-heterocycle, C(O)R", or C(O)NR'R'', 
wherein any 6-12 membered aryl, 5-12 membered C-linked 
heteroaryl, or 3-12 membered C-linked-heterocycle of Z is 
optionally substituted with 1, 2, 3, 4 or 5 Z’’ or Z groups, 
wherein the Z and Z groups are the same or different, and 
wherein any (C-Cs)alkenyl or (C-Cs)alkynyl of Z is 
optionally substituted with 1,2,3,4, or 5 Z groups, wherein 
the Z groups are the same or different; 
(0387 each R" is independently H or (C-C)alkyl: 
0388 each R7 and R is independently H or (C-C) 
alkyl: 

(0389 each Z” is independently oxo, (C-C)alkyl, (C- 
C.)heteroalkyl or (C-C)haloalkyl; 
0390 each Z is independently oxo, halogen, —CN, 
OR', OC(O)RP, OC(O)NR'R'', SR', S(O) 

RP, S(O),OH, S(O).RP, S(O)NR'R'', 
NR7R, NRCORP, NR'CORP, 

0391 each R" is independently H. (C-C)alkyl, (C-C) 
haloalkyl, or (C-C)heteroalkyl; 
0392 each R is independently (C-Cs)alkyl, (C-C)ha 
loalkyl, or (C-C)heteroalkyl, 
0393 each R and R is independently H, (C-C)alkyl, 
(C-C)haloalkyl, or (C-C)heteroalkyl, 
0394 each Z is independently a (C-C)heteroalkyl: 
0395 each Z is independently oxo, (C-C)alkyl, (C-C) 
carbocycle, halogen, CN, OR", NR'R'', 
NRSCORPS, NRSCORPS, C(O)R’s, C(O)OR5, 

or —C(O)NR'R'', wherein any (C-C)carbocycle or (C- 
Cs)alkyl of Z is optionally substituted with 1,2,3,4 or 5 Z“ 
groups, wherein the Z" groups are the same or different; 
0396 
OR; 

each R', R. R. R. and R" is independently H or (C- 
C.)alkyl, 

each Z“ is independently halogen, —CN, or 

0397) each Z is independently halogen, which may be 
same or different; and 
0398 n is 0, 1, 2, or 3: 
0399 or a pharmaceutically acceptable salt thereof. 
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0400. In certain embodiments, a compound of formula IIIf 
is a compound of formula III.g. 

IIIg 
N 
--(Z) 
2 RI 

R3a 

R3b 
O Zl 

N1 N 

se 
or a pharmaceutically acceptable salt thereof. 
04.01 The present disclosure provides compounds of for 
mula IIIh: 

III 
74 

OSN M 

Y 
0402 wherein 
(0403 A' is CH, C Z, or nitrogen: 
0404 A is CH or nitrogen; 
04.05 C together with the two carbon atoms to which it is 
attached forms a 3-7 membered monocyclic-carbocycle or 
5-9 membered bicyclic-carbocycle, wherein any 3-7 mem 
bered monocyclic-carbocycle or 5-9 membered bicyclic-car 
bocycle of C is optionally substituted with 1, 2, 3, 4 or 5 Z' 
groups, wherein the Z'groups are the same or different; 
(0406) each Z'" is independently Z', Z' or H: 
0407 each Z' is independently (C-C7)carbocycle, 5-12 
membered heteroaryl, 3-12 membered heterocycle, halogen, 
CN, OR', OC(O)RP', OC(O)NR'R'', SR', 

- S(O)RP', S(O),OH, -S(O).RP', S(O)NR'R'', 
NR'R'', NRCORP, NRCORP, 
NR''CONR'R'', NRS(O).RP, NRS(O) ORP, 
NR'S(O)NR'R'', C(O)R', C(O)OR', C(O) 

NR'R'' and—S(O)NR'COR', wherein any (C-C)car 
bocycle, 5-12 membered heteroaryland 3-12 membered het 
erocycle of Z" is optionally substituted with 1,2,3,4 or 5 Z' 
or Z'groups, wherein the Z" and Z'groups are the same or 
different; 
(0408) each Z' is independently (C-Cs)alkyl optionally 
substituted with 1, 2, 3, 4 or 5 halogen, which are the same or 
different; 
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04.09 each Z' is independently halogen, —CN, -OH, 
—NH = C(O)NR'R'', or (C-C)heteroalkyl: 
0410 each Z' is independently (C-Cs)alkyl or (C-Cs) 
haloalkyl: 
0411 each R" is independently H, (C-Cs)alkyl, (C-C) 
carbocycle, 3-7 membered heterocycle, or 5-6 membered 
monocyclic-heteroaryl, wherein any (C-C7)carbocycle, 3-7 
membered heterocycle, or 5-6 membered monocyclic-het 
eroaryl of R' is optionally substituted with 1,2,3,4 or 5 Z' 
or Z'groups, wherein the Z" and Z'groups are the same or 
different, and wherein any (C-C)alkyl of R' is optionally 
substituted with 1, 2, 3, 4 or 5 Z" groups, wherein the Z' 
groups are the same or different; 
0412 each R' is independently (C-C)alkyl, (C-C)car 
bocycle, 3-7 membered heterocycle, or 5-6 membered mono 
cyclic-heteroaryl, wherein any (C-C7)carbocycle, 3-7 mem 
bered heterocycle, or 5-6 membered monocyclic-heteroaryl 
of R is optionally substituted with 1, 2, 3, 4 or 5 Z' or Z' 
groups, wherein the Z" and Z'groups are the same or dif 
ferent, and wherein any (C-Cs)alkyl of R' is optionally 
substituted with 1, 2, 3, 4 or 5 Z' groups, wherein the Z' 
groups are the same or different; 
0413) each R'' and R' is independently H, (C-Cs)alkyl, 
(C-C)carbocycle, 3-7 membered heterocycle, or 5-6 mem 
bered monocyclic-heteroaryl, wherein any (C-C)car 
bocycle, 3-7 membered heterocycle, or 5-6 membered mono 
cyclic-heteroaryl of R' or R' is optionally substituted with 
1, 2, 3, 4 or 5 Z' or Z'groups, wherein the Z' and Z' 
groups are the same or different, and wherein any (C-C) 
alkyl of R' or R' is optionally substituted with 1,2,3,4 or 
5 Z'groups, wherein the Z'groups are the same or different, 
or R'' and R together with the nitrogen to which they are 
attached form a 5, 6 or 7-membered heterocycle, wherein the 
5, 6 or 7-membered heterocycle is optionally substituted with 
1, 2, 3, 4 or 5 Z' or Z'groups, wherein the Z' and Z' 
groups are the same or different; 
0414) each R- and R is independently H, (C-Cs)alkyl, 
(C-C)carbocycle, or R'' and R together with the nitrogen 
to which they are attached form a 5, 6, or 7-membered het 
erocycle; 
0415 Z is (C-Cs)alkenyl, (C-Cs)alkynyl, 6-12 mem 
bered aryl, 5-12 membered C-linked-heteroaryl, 3-12 mem 
bered C-linked-heterocycle, C(O)R", or C(O)NR'R'', 
wherein any 6-12 membered aryl, 5-12 membered C-linked 
heteroaryl, or 3-12 membered C-linked-heterocycle of Z is 
optionally substituted with 1, 2, 3, 4 or 5 Z’’ or Z groups, 
wherein the Z and Z groups are the same or different, and 
wherein any (C-Cs)alkenyl or (C-Cs)alkynyl of Z is 
optionally substituted with 1,2,3,4, or 5 Z groups, wherein 
the Z groups are the same or different; 
0416) each R" is independently H or (C-C)alkyl: 
0417 each R7 and R is independently H or (C-C) 
alkyl: 
0418 each Z” is independently oxo, (C-C)alkyl, (C- 
C.)heteroalkyl or (C-C)haloalkyl: 
0419 each Z is independently oxo, halogen, —CN, 
OR', OC(O)RP, OC(O)NR'R'', SR', S(O) 

RP, S(O),OH, S(O).RP, S(O)NR'R'', 
NR7R, NRCORP, NR'CORP, 
NR''CONR'R'', NRS(O).RP, NRS(O) ORP, 
NR'S(O)NR'R'', NO, C(O)R’, C(O)OR, 

or C(O)NR'R''. 
0420 each R" is independently H. (C-C)alkyl, (C-C) 
haloalkyl, or (C-C)heteroalkyl; 
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0421 each R is independently (C-Cs)alkyl, (C-C)ha 
loalkyl, or (C-C)heteroalkyl, 
0422 each RandR is independently H, (C-C)alkyl, 
(C-C)haloalkyl, or (C-C)heteroalkyl; 
0423 Z is independently a (C-C)heteroalkyl: 
0424) each Zis independently oxo, (C-Cs)alkyl, (C-C) 
carbocycle, halogen, CN, OR" - NR'R'', 
NRCORPS, NRCORP, C(O)R’, C(O)OR', 

or —C(O)NR'R'', wherein any (C-C)carbocycle or (C- 
Cs)alkyl of Z is optionally substituted with 1,2,3,4 or 5 Z" 
groups, wherein the Z" groups are the same or different; 
0425 each Z” is independently halogen, —CN, or 
OR; 

0426 each R', R. R. R', and R" is independently H 
or (C-C)alkyl; and 
0427 Z is Horhalogen: 
0428 or a pharmaceutically acceptable salt thereof. 
0429. In certain embodiments, a compound of formula 
IIIb is a compound of formula IIIi. 

III 

or a pharmaceutically acceptable salt thereof. 
0430. The present disclosure provides compounds of for 
mula III: 

III 

0431 wherein 
0432 A' is CH, C Z, or nitrogen; 
0433) A is CH or nitrogen: 
0434 Z' is Hor (C-C)alkyl: 
0435 Z'' is NR'S(O).RP', NR'S(O)NR'R'', 
NR7R, NRCORP, NR''CONR7R'', or 
NR'CORP'; 

0436 Z' is H. halogen, —CN, —OR", (C-C)alkyl, 
wherein the (C-C)alkyl is optionally substituted with 1, 2, 
or 3 halogen, which are the same or different; 
0437 each R" is independently H or (C-Cs)alkyl: 
0438 each R' is independently (C-Cs)alkyl: 
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0439 each R' and R' is independently H or (C-C) 
alkyl: 
0440 Z is (C-C)heteroalkyl: 
0441 Z is (C-Cs)alkynyl, optionally substituted with 1, 
2, 3, 4, or 5 Z group, wherein the Z groups are the same or 
different; wherein Z is independently halogen, —OR", 
NR'CORP, C(O)OR', or NR'R''. 

0442 each R" is independently H or (C-C)alkyl: 
0443) each R is independently (C-C)alkyl: 
0444 each RandR is independently H, (C-C)alkyl, 
or (C-C)heteroalkyl, 
0445 Z is hydrogen, (C-Cs)alkyl, halogen, —CN,C(O) 
R's, C(O)OR's, C(O)NR'R'', NRCORPS, 
—NR'R'', or (C-C)carbocycle, wherein any (C-C)car 
bocycle or (C-Cs)alkyl of Z is optionally substituted with 
halogen or hydroxyl; 
0446 each R" is independently H or (C-C)alkyl: 
0447 each R is independently H or (C-C)alkyl: 
0448 each R7 and R is independently H or (C-C) 
alkyl; and 
0449 Z is Horhalogen; 
0450 or a pharmaceutically acceptable salt thereof. 
0451. In certain embodiments, a compound of formula III 

is a compound of formula IIIk 

IIIk 
4 
Z Zsa F 

Y. M 
N 

H 
F F N Z12 

O N N Zly 

ls 2. A N-N 
Z2 Al A 

Z1x 

or a pharmaceutically acceptable salt thereof. 
0452 Specific values listed below are values for com 
pounds of formula III as well as all related formulas (e.g., 
formulas IIIa, IIIb, IIIc, IIId, IIIe, IIIf, IIIg, IIIh, IIIi, III, and 
IIIk) where applicable. For example, values recited below as 
applying to formula III apply equally to all related formulas of 
formula III (e.g., formulas IIIa, IIIb, IIIc, IIId, IIIe, IIIf, IIIg, 
IIIh, IIIi, III, and IIIk) that permit the presence of such 
variable. It is to be understood that two or more values may 
combined. Thus, it is to be understood that any variable for 
compounds of formula III may be combined with any other 
variable for compounds of formula III the same as if each and 
every combination of variables were specifically and indi 
vidually listed. For example, it is understood that any specific 
value of R detailed herein for compounds of formula III may 
be combined with any other specific value for one or more of 
the variables A, Z', R, R' or R of formula III the same as 
if each and every combination were specifically and individu 
ally listed. 
0453. In certain embodiments of formula III, A" is CH. In 
certain embodiments, A' is C Z. In certain embodiments, 
A' is nitrogen. 
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10454) In certain embodiments of formula III, A is CH. In 
certain embodiments, A is nitrogen. 
10455. In certain embodiments of formula III, A" is CH; and 
A is CH. In certain embodiments, A' is C Z; and A is CH. 
In certain embodiments, A' is nitrogen; and A is CH. 
0456. In certain embodiments of formula III, A" is CH; and 
A is nitrogen. In certain embodiments, A' is C—Z; and A 
is nitrogen. In certain embodiments, A' is nitrogen; and A is 
nitrogen. 
0457. In certain embodiments of formula III, Z is F. In 
certain embodiments of formula III, n is one. In certain 
embodiments, n is two. In certain embodiments of formula 
III, n is one and Z is F. In certain embodiments, n is two and 
each Z is F. 
0458. In certain embodiments of formula III, Z is H. In 
certain embodiments, Z is F. 
0459. In certain embodiments of formula III, each Z'" is 
independently Z' or Z", wherein the Z" and Z' groups 
may be the same or different. In certain embodiments, each 
Z" is independently (C-Cs)alkyl, halogen, or - NR"S(O) 
R", which may be same or different. 
10460. In certain embodiments of formula III, Z' is H. In 
certain embodiments, Z' is (C-Cs)alkyl. In certain embodi 
ments, Z' is (C-C)alkyl. In certain embodiments, Z' is 
(C-C)alkyl. In certain embodiments, Z' is methyl. 
0461. In certain embodiments of formula III, Z' is 
NR'S(O).RP', NR'S(O)NR'R'', or NR'R''. In 

certain embodiments, Z'is-NR'S(O).R'or-NR'S(O) 
NR'R''. In certain embodiments, Z' is NR'S(O).R.'. 
In certain embodiments, Z' is NR'S(O)N'R''. In cer 
tain embodiments, Z' is - N'R''. 
10462. In certain embodiments of formula III, Z' is H or 
halogen. In certain embodiments, Z' is H. In certain embodi 
ments, Z' is halogen. In certain embodiments, Z' is C1. In 
certain embodiments, Z' is F. In certain embodiments, Z' is 
Br. 

0463. In certain embodiments of formula III, Z' is 
NR'S(O).RP or NR'S(O)NR'R'' and Z' is halo 

gen. In certain embodiments, Z' is NR'S(O)R’ and Z' 
is halogen. In certain embodiments, Z' is (C-C)alkyl;Z' is 
NR'S(O),RP or NR'S(O)NR'R'; and Z' is halo 

gen. In certain embodiments, Z' is (C-C)alkyl; Z' is 
- NR'S(O).R.'; and Z' is halogen. 
0464. In certain embodiments of formula III, A is pyridi 
nyl, pyrimidinyl, pyrazinyl, or pyridazinyl, wherein any 
pyridinyl, pyrimidinyl, pyrazinyl or pyridazinyl of A is Sub 
stituted with one Z'group at the position shown, one Z group 
and optionally substituted with 1 or 2 Z groups. In certain 
embodiments, A is pyridinyl, pyrimidinyl, pyrazinyl, or 
pyridazinyl, wherein any pyridinyl, pyrimidinyl, pyrazinyl or 
pyridazinyl of A is substituted with one Z'group at the posi 
tion shown, one Z group and optionally substituted with 1 Zi 
group. 

0465. In certain embodiments, A is pyridinyl, pyrimidinyl, 
pyrazinyl or pyridazinyl, wherein any pyridinyl, pyrimidinyl, 
pyrazinyl or pyridazinyl of A is substituted with one Z'group 
at the position shown and one Z group. In one aspect, A is not 
substituted with a Zigroup. 
0466. In certain embodiments, A is pyridinyl, wherein any 
pyridinyl of A is substituted with one Z'group at the position 
shown, one Z group, and optionally substituted with 1 or 2Z. 
groups. In certain embodiments, A is pyridinyl, wherein any 

182



US 2014/0303164 A1 

pyridinyl of A is substituted with one Z'group at the position 
shown, one Z group, and optionally substituted with 1 Zi 
group. 

0467. In certain embodiments, A is pyridinyl, wherein any 
pyridinyl of A is substituted with one Z'group at the position 
shown and one Zigroup. In one aspect, the Z group attached 
at the position alpha to the nitrogen of the pyridinyl group. In 
a further aspect, A is not substituted with a Z group. 
0468. In certain embodiments, A is pyrimidinyl, wherein 
any pyridinyl of A is substituted with one Z" group at the 
position shown, one Z group, and optionally substituted with 
1 or 2 Z groups. In certain embodiments, A is pyrimidinyl, 
wherein any pyridinyl of A is substituted with one Z'group at 
the position shown, one Z group, and optionally substituted 
with 1 Z group. 
0469. In certain embodiments, A is pyrimidinyl, wherein 
any pyridinyl of A is substituted with one Z" group at the 
position shown and one Z group. In one aspect, A is not 
substituted with a Zigroup. 
0470. In certain embodiments, A is pyrazinyl, wherein any 
pyridinyl of A is substituted with one Z'group at the position 
shown, one Z group, and optionally substituted with 1 or 2Z. 
groups. In certain embodiments, A is pyrazinyl, wherein any 
pyridinyl of A is substituted with one Z'group at the position 
shown, one Z group, and optionally substituted with 1 Zi 
group. 

0471. In certain embodiments, A is pyrazinyl, wherein any 
pyridinyl of A is substituted with one Z'group at the position 
shown and one Z group. In one aspect, A is not substituted 
with a Zigroup. 
0472. In certain embodiments, A is: 

Z1. Z1, Z1, Na N21 N21 

Z N S Z N 

Z2 Z3 

Z1 or Z N21 N21 

ls N Z N Z S 

Z3 

0473. In certain embodiments, A is: 

Z1, Zi or Z1. 
Na N21 

Z N N Z N 

Z2 Z3 

Oct. 9, 2014 

0474. In certain embodiments, A is: 

Z1. 
N21 

1s 
0475. In certain embodiments, A is: 

Z1. 
Na 

N 

Z2 

0476. In certain embodiments, A is: 

Z1. 
N21 

Z N 

Z3 

0477. In certain embodiments of formula III, R is phenyl 
optionally substituted with 1, 2, or 3 halogens, which may be 
the same or different. In certain embodiments, R is phenyl 
optionally substituted with 1 or 2 halogens, which may be the 
same or different. In certain embodiments, R is phenyl 
optionally substituted with 2 halogens, which may be the 
same or different. In certain embodiments, R is phenyl 
optionally substituted with 1 halogen. 
0478. In certain embodiments, R is 3,5-difluorophenyl or 
3-fluorophenyl. In certain embodiments, R is 3,5-difluo 
rophenyl. In certain embodiments, R is 3-fluorophenyl. 
0479. In certain embodiments, the moiety 

Za F 
N 
--(Z) 
2 

wherein Z is Horhalogen. 
0480. In certain embodiments of formula III, each Z, 
where present, is independently methoxy, dimethylamino, or 
methylamino. In certain embodiments, Z, where present, is 
methoxy. In certain embodiments, Z, where present, is dim 
ethylamino. In certain embodiments, Z, where present, is 
methylamino. In certain embodiments, Z, where present, is 
halogen. In certain embodiments, Z, where present, is fluoro. 
In certain embodiments, Z, where present, is chloro. In cer 
tain embodiments, Z, where present, is bromo. 
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0481. In certain embodiments of formula III, each R" and 
Rare each H. In certain embodiments, R is methyl and 
R is H. 
0482. In certain embodiments of formula III, Z is (C-Cs) 
alkynyl, 6-12 membered aryl, 5-12 membered C-linked-het 
eroaryl, 3-12 membered C-linked-heterocycle, or C(O) 
NR'R'', wherein any 6-12 membered aryl, 5-12 membered 
C-linked-heteroaryl, or 3-12 membered C-linked-hetero 
cycle of Z is optionally substituted with 1,2,3,4 or 5 Z’’ or 
Z’ groups, and wherein any (C-Cs)alkynyl of Z is option 
ally substituted with 1, 2, 3, 4 or 5 Z groups. 
0483. In certain embodiments, Z is (C-Cs)alkynyl, 6-12 
membered aryl, 5-12 membered C-linked-heteroaryl, 3-12 
membered C-linked-heterocycle, or - C(O)NR'R'', 
wherein any 6-12 membered aryl, 5-12 membered C-linked 
heteroaryl, or 3-12 membered C-linked-heterocycle of Z is 
optionally substituted with 1, 2, 3, 4 or 5 Z groups, and 
wherein any (C-Cs)alkynyl of Z is optionally substituted 
with 1,2,3,4 or 5 Z groups. 
0484) In certain embodiments, Z is (C-Cs)alkynyl, phe 
nyl, 5-6 membered C-linked-monocyclic-heteroaryl, 8-10 
membered C-linked-bicyclic-heteroaryl, 8-10 membered 
C-linked-bicyclic-heterocycle, or -C(O)NR'R'', wherein 
any phenyl, 5-6 membered C-linked-monocyclic-heteroaryl, 
8-10 membered C-linked-bicyclic-heteroaryl, or 8-10 mem 
bered C-linked-bicyclic-heterocycle of Z is optionally sub 
stituted with 1,2,3,4 or 5 Z’’ or Z groups, and wherein any 
(C-C)alkynyl of Z is optionally substituted with 1,2,3,4 or 
5 Z groups. 
0485. In certain embodiments, Z is (C-Cs)alkynyl, phe 
nyl, 5-6 membered C-linked-monocyclic-heteroaryl, 8-10 
membered C-linked-bicyclic-heteroaryl, 8-10 membered 
C-linked-bicyclic-heterocycle, or -C(O)NR'R'', wherein 
any phenyl, 5-6 membered C-linked-monocyclic-heteroaryl, 
8-10 membered C-linked-bicyclic-heteroaryl, or 8-10 mem 
bered C-linked-bicyclic-heterocycle of Z is optionally sub 
stituted with 1, 2, 3, 4 or 5 Z groups, and wherein any 
(C-C)alkynyl of Z is optionally substituted with 1,2,3,4 or 
5 Z groups. 
0486) In certain embodiments, Z is (C-Cs)alkynyl, phe 
nyl, 5-6 membered C-linked-monocyclic-heteroaryl, 8-10 
membered C-linked-bicyclic-heteroaryl, 8-10 membered 
C-linked-bicyclic-heterocycle, or -C(O)NR'R'', wherein 
the 5-6 membered C-linked-monocyclic-heteroaryl, 8-10 
membered C-linked-bicyclic-heteroaryl, or 8-10 membered 
C-linked-bicyclic-heterocycle have 1-9 carbonatoms and 1-4 
heteroatoms in the ring system, and wherein any phenyl, 5-6 
membered C-linked-monocyclic-heteroaryl, 8-10 membered 
C-linked-bicyclic-heteroaryl, 8-10 membered and C-linked 
bicyclic-heterocycle of Z is optionally substituted with 1, 2, 
3,4 or 5Z’’ or Z groups, and wherein any (C-Cs)alkynyl of 
Z is optionally substituted with 1, 2, 3, 4 or 5 Z groups. 
0487. In certain embodiments, Z is (C-Cs)alkynyl, phe 
nyl, 5-6 membered C-linked-monocyclic-heteroaryl, 8-10 
membered C-linked-bicyclic-heteroaryl, 8-10 membered 
C-linked-bicyclic-heterocycle, or -C(O)NR'R'', wherein 
the 5-6 membered C-linked-monocyclic-heteroaryl, 8-10 
membered C-linked-bicyclic-heteroaryl, or 8-10 membered 
C-linked-bicyclic-heterocycle have 1-9 carbonatoms and 1-4 
heteroatoms in the ring system, and wherein any phenyl, 5-6 
membered C-linked-monocyclic-heteroaryl, 8-10 membered 
C-linked-bicyclic-heteroaryl, 8-10 membered, or C-linked 
bicyclic-heterocycle of Z is optionally substituted with 1, 2, 
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3, 4 or 5 Z groups, and wherein any (C-Cs)alkynyl of Z is 
optionally substituted with 1, 2, 3, 4 or 5 Z groups. 
0488. In certain embodiments of formula III, Z is (C-Cs) 
alkynyl, optionally substituted with 1,2,3,4, or 5 Z groups. 
In certain embodiments, Z is (C-Cs)alkynyl, optionally sub 
stituted with 1,2,3, or 4 Z groups. In certain embodiments, 
Z is (C-Cs)alkynyl, optionally substituted with 1, 2, or 3 Z. 
groups. In certain embodiments, Z is (C-Cs)alkynyl, 
optionally substituted with 1 or 2 Z groups. 
0489. In certain embodiments, Z is of the formula: 

Z’ or (C1-C4)alkyl or H 
o (C1-C4)alkyl or H 

(C1-C4)alkyl or H 

wherein each of the (C-C)alkyl moieties of Z, if present, is 
optionally substituted with 1, 2 or 3 Z groups, wherein the 
Z'groups may be the same or different. 
10490. In certain embodiments, Z is of the formula: 

wherein each of the (C-C)alkyl moieties of Z is optionally 
substituted with 1, 2 or 3 Z groups, wherein the Z'groups 
may be the same or different. 
10491. In certain embodiments, Z is of the formula: 

OH 

E (C1-C4)alkyl 

(C1-C4)alkyl 

wherein each of the (C-C)alkyl moieties of Z is optionally 
substituted with 1, 2 or 3 Z groups, wherein the Z'groups 
may be the same or different. 
10492. In certain embodiments of formula III, Z is substi 
tuted with 1,2,3, or 4Z’’ or Z groups, wherein the Zand 
Z’ groups may be the same or different. In certain embodi 
ments, Z is substituted with 1, 2, or 3 Z” or Z groups, 
wherein the Z’’ and Z groups may be the same or different. 
In certain embodiments, Z is substituted with 1 or 2 Z” or 
Z’ groups, wherein the Z and Z groups may be the same 
or different. In certain embodiments, Z is substituted with 1 
Z’’ or Z group. 
0493. In certain embodiments of formula III, Z is option 
ally substituted with 1, 2, or 3 Z” or Z groups, wherein the 
Z’’ and Z groups may be the same or different. In certain 
embodiments, Z is substituted with 1 Z’’ or Z group. In 
certain embodiments, Z is substituted with 2 Z” or Z. 
groups, wherein the Z’’ and Z groups may be the same or 
different. In certain embodiments, Z is substituted with 3 Z’’ 
or Z groups, wherein the Z’’ and Z groups may be the 
same or different. 

10494. In certain embodiments of formula III, Z is substi 
tuted with 1,2,3, or 4 Z groups, wherein the Z groups may 
be the same or different. In certain embodiments, Z is sub 
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stituted with 1, 2, or 3 Z groups, wherein the Z groups may -continued 
be the same or different. In certain embodiments, Z is sub 
stituted with 1 or 2 Z groups, wherein the Z groups may be 
the same or different. In certain embodiments, Z is substi 
tuted with 1 Z group. e N s e S s s 

0495. In certain embodiments of formula III, Z is option- -N/ 
ally substituted with 1, 2, or 3 Z groups, wherein the Z. 
groups may be the same or different. In certain embodiments, HO 
Z is substituted with 1 Z'group. In certain embodiments, Z. 
is substituted with 2 Z groups, wherein the Z groups may HO HO 
be the same or different. In certain embodiments, Z is sub- o o s 
stituted with 3 Z groups, wherein the Z groups may be the 
same or different. OH F 

0496) In certain embodiments, each Z is independently 
halogen, OR, NR'R'', NR'CORP, C(O)OR*, N W 
or—C(O)NR'R''. In certain embodiments, each Z is inde- N e N 

dently hal OR. s N- N s pendently nalogen or 2N N / 

0497. In certain embodiments, Z optionally substituted N -Q 
with 1, 2, 3, 4, or 5 Z’’ or Z groups is HO 

( N F F 

HO 
HO 

, -C(O)NH2, o s 
s 

HN 

YaN 

N s 

s 
2 

O HO 

ul E C 
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-continued -continued 

E--, AX 
N1-N-NH HN le N N2 

HO 10499. In certain embodiments, Z optionally substituted 
with 1, 2, 3, 4, or 5Z’’ or Z groups is 

(0500. In certain embodiments, Z optionally substituted 
with 1, 2, 3, 4, or 5Z’’ or Z groups is 

N2 N 

- C(O)NH2. 

0498. In certain embodiments, Z optionally substituted 0501) 
with 1, 2, 3, 4, or 5 Z’’ or Z groups is C(O)NH, 

HO 
o N 

O o s n s 

HO 

E 

ul E t 

NH 
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-continued 
/ 

-N H3N 

\ = - Or ) = - HO 

(0502. In certain embodiments, Z optionally substituted 
with 1, 2, 3, 4, or 5Z’’ or Z groups is 

F F 

F 
HO HO 

OH O 

O 
HO 

? O 
HO 
HO HO 

NH 

HO 

HN 
OH 

HO 
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-continued 

O 

OH 

(0503. In certain embodiments, Z optionally substituted 
with 1, 2, 3, 4, or 5 Z’’ or Z groups is 

HO 

(0504. In certain embodiments of formula III, R' is a 5-12 
membered heteroaryl, wherein any 5-12 membered het 
eroaryl of R' is optionally substituted with 1, 2, 3, 4, or 5 Z' 
groups. 
0505. In certain embodiments of formula III, R is a 8-12 
membered bicyclic-heteroaryl or 8-12 membered tricyclic 
heteroaryl, wherein any 8-12 membered bicyclic-heteroaryl 
or 8-12 membered tricyclic-heteroaryl of R is optionally 
substituted with 1, 2, 3, 4, or 5 Z'groups. 
0506. In certain embodiments, R is a 8-12 membered 
tricyclic-heteroaryl, wherein the 8-12 membered tricyclic 
heteroaryl of R' is optionally substituted with 1, 2, 3, 4, or 5 
Z'groups. 
(0507. In certain embodiments, R' is a 8-12 membered 
bicyclic-heteroaryl or 8-12 membered tricyclic-heteroaryl, 
wherein the 8-12 membered bicyclic-heteroaryl or 8-12 
membered tricyclic-heteroaryl have 4-10 carbon atoms and 
1-5 heteroatoms in the ring system, and wherein any 8-12 
membered bicyclic-heteroaryl or 8-12 membered tricyclic 
heteroaryl of R is optionally substituted with 1, 2, 3, 4, or 5 
Z'groups. 
(0508. In certain embodiments, R' is a 8-12 membered 
bicyclic-heteroaryl or 8-12 membered tricyclic-heteroaryl, 
wherein the 8-12 membered bicyclic-heteroaryl or 8-12 
membered tricyclic-heteroaryl contains at least one partially 
unsaturated ring, and wherein any 8-12 membered bicyclic 
heteroaryl or 8-12 membered tricyclic-heteroaryl of R is 
optionally substituted with 1, 2, 3, 4 or 5 Z'groups. 
0509. In certain embodiments, R is a 8-12 membered 
tricyclic-heteroaryl, wherein the 8-12 membered tricyclic 
heteroaryl contains at least one partially unsaturated ring, and 
wherein any 8-12 membered bicyclic-heteroaryl or 8-12 
membered tricyclic-heteroaryl of R is optionally substituted 
with 1,2,3,4 or 5 Z'groups. 
0510. In certain embodiments of formula III, R is a 8-12 
membered bicyclic-heteroaryl or 8-12 membered tricyclic 
heteroaryl, wherein the 8-12 membered bicyclic-heteroaryl 
or 8-12 membered tricyclic-heteroaryl has 4-9 carbon atoms 
and 1-5 heteroatoms in the ring system, and wherein any 8-12 
membered bicyclic-heteroaryl or 8-12 membered tricyclic 
heteroaryl of R' is optionally substituted with 1,2,3,4 or 5 Z' 
groups. 

0511. In certain embodiments, R is a 8-12 membered 
bicyclic-heteroaryl, wherein the 8-12 membered bicyclic 

36 
Oct. 9, 2014 

heteroaryl has 6-9 carbon atoms and 1-3 heteroatoms in the 
ring system, and wherein any 8-12 membered bicyclic-het 
eroaryl of R is optionally substituted with 1, 2, 3, 4 or 5 Z' 
groups. 
(0512. In certain embodiments, R' is a 8-12 membered 
bicyclic-heteroaryl or 8-12 membered tricyclic-heteroaryl, 
wherein the 8-12 membered bicyclic-heteroaryl or 8-12 
membered tricyclic-heteroaryl has 6-9 carbonatoms and 1-3 
heteroatoms in the ring system, and wherein any 8-12 mem 
bered bicyclic-heteroaryl or 8-12 membered tricyclic-het 
eroaryl of R is optionally substituted with 1, 2, 3, 4 or 5 Z' 
groups. 
(0513. In certain embodiments of formula III, R' has the 
following formula IIa: 

wherein: 
0514 C together with the two carbon atoms of ring B to 
which it is attached forms a 3-7 membered monocyclic-car 
bocycle, 5-8 membered bicyclic-carbocycle, 3-7 membered 
monocyclic-heterocycle, or 5-8 membered bicyclic hetero 
cycle, wherein any 3-7 membered monocyclic-carbocycle, 
5-8 membered bicyclic-carbocycle, 3-7 membered monocy 
clic-heterocycle or 5-8 membered bicyclic heterocycle of C is 
optionally substituted with 1,2,3,4 or 5 Z'groups, wherein 
the Z'groups are the same or different; and 
0515 B is a 5 or 6 membered monocyclic-heteroaryl with 
1, 2 or 3 nitrogen atoms, wherein B is optionally substituted 
with 1, 2, 3, 4 or 5 Z'groups, wherein the Z'groups are the 
same or different. 
0516. In certain embodiments of formula III, R' has the 
following formula IIb: 

IIa 

IIb 

: B : 
Y. W 

X 

wherein: 
0517 C together with the two carbon atoms of ring B to 
which it is attached forms a 3-7 membered monocyclic-car 
bocycle, 5-8 membered bicyclic-carbocycle, 3-7 membered 
monocyclic-heterocycle, or 5-8 membered bicyclic hetero 
cycle, wherein any 3-7 membered monocyclic-carbocycle, 
5-8 membered bicyclic-carbocycle, 3-7 membered monocy 
clic-heterocycle or 5-8 membered bicyclic heterocycle of C is 
optionally substituted with 1, 2, 3, 4 or 5 Z groups, wherein 
the Z'groups are the same or different; and 
0518) B is a 5 or 6 membered monocyclic-heteroaryl hav 
ing 1, 2 or 3 nitrogen atoms; 
0519 V is C or N: 
0520 W is CZ, NZ or N: 
0521 X is CZ, NZ or N: 
0522 Y is CZ, Nor absent: 

  

188



US 2014/0303164 A1 

0523 the dashed bonds are selected from single bonds and 
double bonds, wherein the dashed bonds, V, W, X and Y are 
selected so that the 5 or 6 membered monocyclic-heteroaryl B 
is aromatic; and 
0524) each Z is independently selected from H or Z", 
wherein the Z'groups are the same or different. 
0525) In certain embodiments of formula III, R' has the 
following formula IIc: 

IIc 

V 

B : 
Y. W 

X 

wherein: 
0526 C together with the two carbon atoms of ring B to 
which it is attached forms a 3-7 membered monocyclic-car 
bocycle, 5-8 membered bicyclic-carbocycle, 3-7 membered 
monocyclic-heterocycle, or 5-8 membered bicyclic hetero 
cycle, wherein any 3-7 membered monocyclic-carbocycle, 
5-8 membered bicyclic-carbocycle, 3-7 membered monocy 
clic-heterocycle or 5-8 membered bicyclic heterocycle of C is 
optionally substituted with 1,2,3,4 or 5 Z'groups, wherein 
the Z'groups are the same or different; and 
0527 B is a 5 or 6 membered monocyclic-heteroaryl hav 
ing 1, 2 or 3 nitrogen atoms: 
0528 V is C or N: 
0529 W is CZ or N: 
0530 X is CZ, NZ or N: 
0531 Y is CZ, Nor absent: 
0532 the dashed bonds are selected from single bonds and 
double bonds, wherein the dashed bonds, V, W, X and Y are 
selected so that the 5 or 6 membered monocyclic-heteroaryl B 
is aromatic; and 
0533 each Z is independently selected from H or Z", 
wherein the Z'groups are the same or different. 
0534. In certain embodiments of formula III, R' has the 
following formula IId: 

>>, 
7 

RN 

IId 

wherein: 
0535 C together with the two carbon atoms to which it is 
attached forms a 3-7 membered monocyclic-carbocycle, 5-9 
membered bicyclic-carbocycle, 3-7 membered monocyclic 
heterocycle, or 5-9 membered bicyclic heterocycle, wherein 
any 3-7 membered monocyclic-carbocycle, 5-9 membered 
bicyclic-carbocycle, 3-7 membered monocyclic-heterocycle 
or 5-9 membered bicyclic heterocycle of C is optionally sub 
stituted with 1,2,3,4 or 5 Z'groups, wherein the Z'groups 
are the same or different; and 
0536 each Z is independently selected from H or Z, 
wherein the Z'groups are the same or different. 
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0537. In certain embodiments of formula III, R' has the 
following formula: 

wherein: 

0538 C together with the two carbon atoms to which it is 
attached forms a 3-7 membered monocyclic-carbocycle or 
5-9 membered bicyclic-carbocycle, wherein any 3-7 mem 
bered monocyclic-carbocycle or 5-9 membered bicyclic-car 
bocycle of C is optionally substituted with 1, 2, 3, 4 or 5 Z' 
groups, wherein the Z'groups are the same or different. 
0539. In certain embodiments of formula III, R' has the 
following formula: 

0540. In certain embodiments of formula III, C together 
with the two carbonatoms to which it is attached forms a 5-7 
membered monocyclic-carbocycle or 5-7 membered bicy 
clic-carbocycle, wherein any 5-7 membered monocyclic-car 
bocycle or 5-7 membered bicyclic-carbocycle of C is option 
ally substituted with 1, 2, 3, or 4 Z'groups, wherein the Z." 
groups are the same or different. 
(0541. In certain embodiments of formula III, each Z is 
independently (C-C)alkyl, (C-C)carbocycle, halogen, 
CN, NR75R's, NRSCORPS, NRSCORPS, 

—C(O)CR", or -C(O)NR'R'', wherein any (C-C)car 
bocycle or (C-Cs)alkyl of Z is optionally substituted with 1, 
2, 3, 4 or 5 Z'groups. 
(0542. In certain embodiments, each Z is independently 
(C-C)alkyl or halogen, wherein any (C-C)alkyl of Z is 
optionally substituted with 1, 2, 3, 4 or 5 halogen, which may 
be the same or different. In certain embodiments, each Z is 
independently (C-C)alkyl or halogen, wherein any (C-C) 
alkyl of Z is optionally substituted with 1, 2, 3, 4 or 5 
halogen, which may be the same or different. In certain 
embodiments, each Z is independently (C-C)alkyl or halo 
gen, wherein any (C-C)alkyl of Z is optionally substituted 
with 1, 2, 3, 4 or 5 halogen, which may be the same or 
different. 

(0543. In certain embodiments, each Z is independently 
fluoro, trifluoromethyl, or difluoromethyl. 
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(0544) In certain embodiments of formula III, R' optionally -continued 
substituted with 1, 2, 3, 4, or 5 Z'groups is 

HO 
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-continued (0546) In certain embodiments, R' optionally substituted 
e- with 1, 2, 3, 4, or 5 Z'groups is 

O N / 
NH 

with 1, 2, 3, 4, or 5 Z'groups is 

F 
F. 

HO Y. / 
N 

F F ...A. 

R C (0547. In certain embodiments, R' optionally substituted 

C 

Y. M 
N 

(0548. In certain embodiments, R' optionally substituted 
with 1, 2, 3, 4, or 5 Z'groups is 

(0545. In certain embodiments, R' optionally substituted 
with 1, 2, 3, 4, or 5 Z'groups is 

CF 

x Y M N 

F An 
(0549. In certain embodiments, R' optionally substituted 
with 1, 2, 3, 4, or 5 Z'groups is 

CF3 

N N y y 

  

  

191



US 2014/0303164 A1 

0550. In certain embodiments, R' optionally substituted 
with 1, 2, 3, 4, or 5 Z'groups is 

0551. In certain embodiments, R' optionally substituted 
with 1, 2, 3, 4, or 5 Z'groups is 

0552. In certain embodiments, R is 

ini, s s 

x - Y, Y. M M 
N N 

N 
e Y Y. 
S. N^ 

O 

Y Y. Y. M M O M 
N N N 
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-continued 

y 

optionally substituted with 1,2,3,4 or 5 Z'groups. 
0553. In certain embodiments, R is 

N \OY O) 
N^ O A- s 

optionally substituted with 1, 2, 3, 4 or 5 Z'groups. 
(0554. In certain embodiments of formula III, each Z is 
independently (C-C)alkyl or halogen, wherein any (C-C) 
alkyl of Z is optionally substituted with 1, 2, 3, 4 or 5 
halogen, which may the same or different. 
0555. In certain embodiments, each Z is independently 
(C-C)alkyl, —CN, or halogen, wherein any (C-C)alkyl of 
Z is optionally substituted with 1,2,3,4 or 5 halogen, which 
may the same or different. 
(0556. In certain embodiments, each Z is independently 
fluoro, trifluoromethyl, or difluoromethyl. 
10557. In certain embodiments, each Z is independently 
fluoro, trifluoromethyl, —CN, or difluoromethyl. 
(0558. In certain embodiments of Formula III, Z' is phenyl, 
5-14 membered heteroaryl, or 3-14 membered heterocycle, 
wherein any phenyl, 5-14 membered heteroaryl, or 3-14 
membered heterocycle of Z' is optionally substituted with 1, 
2, 3, 4 or 5 Z' or Z'groups. 
(0559. In certain embodiments, Z' is phenyl, 5-12 mem 
bered heteroaryl, or 3-12 membered heterocycle, wherein any 
phenyl, 5-12 membered heteroaryl, or 3-12 membered het 
erocycle of Z' is optionally substituted with 1,2,3,4 or 5 Z" 
or Z'groups. 
10560. In certain embodiments, Z' is phenyl, 5-14 mem 
bered heteroaryl, or 3-14 membered heterocycle, wherein any 
phenyl, 5-14 membered heteroaryl, or 3-14 membered het 
erocycle of Z' is optionally substituted with 1,2,3,4 or 5 Z" 
groups. 
10561. In certain embodiments, Z' is phenyl, 5-12 mem 
bered heteroaryl, or 3-12 membered heterocycle, wherein any 
phenyl, 5-12 membered heteroaryl, or 3-12 membered het 
erocycle of Z' is optionally substituted with 1,2,3,4 or 5 Z' 
groups. 
10562. In certain embodiments, Z' is phenyl, 5-6 mem 
bered monocyclic-heteroaryl, 8-10 membered bicyclic-het 
eroaryl, 8-10 membered bicyclic-heterocycle, or 9-12 mem 
bered tricyclic-heterocycle wherein any phenyl, 5-6 
membered monocyclic-heteroaryl, 8-10 membered bicyclic 
heteroaryl, 8-10 membered bicyclic-heterocycle, or 9-12 
membered tricyclic-heterocycle of Z' is optionally substi 
tuted with 1,2,3,4 or 5 Z" or Z'groups. 

N 
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0563. In certain embodiments, Z' is phenyl, 5-6 mem 
bered monocyclic-heteroaryl, 8-10 membered bicyclic-het 
eroaryl, 8-10 membered bicyclic-heterocycle, or 9-12 mem 
bered tricyclic-heterocycle wherein any phenyl, 5-6 
membered monocyclic-heteroaryl, 8-10 membered bicyclic 
heteroaryl, 8-10 membered bicyclic-heterocycle, or 9-12 
membered tricyclic-heterocycle of Z' is optionally substi 
tuted with 1, 2, 3, 4 or 5 Z'groups. 
0564) In certain embodiments, Z' is phenyl, 5-6 mem 
bered monocyclic-heteroaryl, 8-10 membered bicyclic-het 
eroaryl, 8-10 membered bicyclic-heterocycle, or 9-12 mem 
bered tricyclic-heterocycle, wherein the 5-6 membered 
monocyclic-heteroaryl, 8-10 membered bicyclic-heteroaryl, 
8-10 membered bicyclic-heterocycle, or 9-12 membered tri 
cyclic-heterocycle have 1-11 carbon atoms and 1-5 heteroa 
toms in the ring system, and wherein any phenyl, 5-6 mem 
bered monocyclic-heteroaryl, 8-10 membered bicyclic 
heteroaryl, 8-10 membered bicyclic-heterocycle, or 9-12 
membered tricyclic-heterocycle of Z' is optionally substi 
tuted with 1,2,3,4 or 5 Z" or Z'groups. 
0565. In certain embodiments, Z' is phenyl, 5-6 mem 
bered monocyclic-heteroaryl, 8-10 membered bicyclic-het 
eroaryl, 8-10 membered bicyclic-heterocycle, or 9-12 mem 
bered tricyclic-heterocycle, wherein the 5-6 membered 
monocyclic-heteroaryl, 8-10 membered bicyclic-heteroaryl, 
8-10 membered bicyclic-heterocycle, or 9-12 membered tri 
cyclic-heterocycle have 1-11 carbon atoms and 1-5 heteroa 
toms in the ring system, and wherein any phenyl, 5-6 mem 
bered monocyclic-heteroaryl, 8-10 membered bicyclic 
heteroaryl, 8-10 membered bicyclic-heterocycle, or 9-12 
membered tricyclic-heterocycle of Z' is optionally substi 
tuted with 1, 2, 3, 4 or 5 Z'groups. 
0566. In certain embodiments, Z' is phenyl, 5-6 mem 
bered monocyclic-heteroaryl, 8-10 membered bicyclic-het 
eroaryl, 8-10 membered bicyclic-heterocycle, or 9-12 mem 
bered tricyclic-heterocycle, wherein the 5-6 membered 
monocyclic-heteroaryl, 8-10 membered bicyclic-heteroaryl, 
8-10 membered bicyclic-heterocycle, or 9-12 membered tri 
cyclic-heterocycle have 4-11 carbon atoms and 1-3 heteroa 
toms in the ring system, and wherein any phenyl, 5-6 mem 
bered monocyclic-heteroaryl, 8-10 membered bicyclic 
heteroaryl, 8-10 membered bicyclic-heterocycle, or 9-12 
membered tricyclic-heterocycle of Z' is optionally substi 
tuted with 1,2,3,4 or 5 Z" or Z'groups. 
0567. In certain embodiments, Z' is phenyl, 5-6 mem 
bered monocyclic-heteroaryl, 8-10 membered bicyclic-het 
eroaryl, 8-10 membered bicyclic-heterocycle, or 9-12 mem 
bered tricyclic-heterocycle, wherein the 5-6 membered 
monocyclic-heteroaryl, 8-10 membered bicyclic-heteroaryl, 
8-10 membered bicyclic-heterocycle, or 9-12 membered tri 
cyclic-heterocycle have 4-11 carbon atoms and 1-3 heteroa 
toms in the ring system, and wherein any phenyl, 5-6 mem 
bered monocyclic-heteroaryl, 8-10 membered bicyclic 
heteroaryl, 8-10 membered bicyclic-heterocycle, or 9-12 
membered tricyclic-heterocycle of Z' is optionally substi 
tuted with 1, 2, 3, 4 or 5 Z'groups. 
0568. In certain embodiments, Z' is 8-10 membered bicy 
clic-heteroaryl or 8-10 membered bicyclic-heterocycle, 
wherein any from 8-10 membered bicyclic-heteroaryl or 8-10 
membered bicyclic-heterocycle of Z' is optionally substi 
tuted with 1,2,3,4 or 5 Z" or Z'groups. 
0569. In certain embodiments, Z' is 8-10 membered bicy 
clic-heteroaryl or 8-10 membered bicyclic-heterocycle, 
wherein any from 8-10 membered bicyclic-heteroaryl or 8-10 
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membered bicyclic-heterocycle of Z' is optionally substi 
tuted with 1, 2, 3, 4 or 5 Z'groups. 
0570. In certain embodiments, Z' is 8-10 membered bicy 
clic-heteroaryl or 8-10 membered bicyclic-heterocycle, 
wherein the 8-10 membered bicyclic-heteroaryl or 8-10 
membered bicyclic-heterocycle has 3-9 carbonatoms and 1-5 
heteroatoms in the ring system, and wherein any 8-10 mem 
bered bicyclic-heteroaryl or 8-10 membered bicyclic-hetero 
cycle of Z' is optionally substituted with 1,2,3,4 or 5 Z" or 
Z'groups. 
(0571. In certain embodiments, Z' is 8-10 membered bicy 
clic-heteroaryl or 8-10 membered bicyclic-heterocycle, 
wherein the 8-10 membered bicyclic-heteroaryl or 8-10 
membered bicyclic-heterocycle has 3-9 carbonatoms and 1-5 
heteroatoms in the ring system, and wherein any 8-10 mem 
bered bicyclic-heteroaryl or 8-10 membered bicyclic-hetero 
cycle of Z' is optionally substituted with 1, 2, 3, 4 or 5 Z' 
groups. 

(0572. In certain embodiments of formula III, Z' is not 
substituted with Z'. 
(0573. In certain embodiments of formula III, each Z' is 
independently oxo, (C-C7)carbocycle, halogen, —CN. 
—O—(C-C)alkyl, NR4R, NRCORPl, 
NR'CORP', NR''CONR'R'', NR'S(O).RP, 
NR'S(O)NR'R'', or C(O)NR'R''. 

(0574) In certain embodiments, each Z' is independently 
NR'S(O).RP', NR'S(O)NR'R'', or halogen. In cer 

tain embodiments, each Z" is independently halogen or 
- NR'S(O).R.'. In certain embodiments, each Z' is inde 
pendently halogen or -NR'S(O)NR'R''. 
(0575. In certain embodiments, Z' is substituted with 2 Z' 
groups, wherein each Z' is independently —NR'S(O).R', 
NR'S(O)NR'R'', or halogen. 

(0576. In certain embodiments, each Z' is independently 
halogen or NR"S(O)R’ and each Z' is (C-Cs)alkyl, 
which may be same or different. 
0577. In certain embodiments, Z' is NR'S(O)R’ or 

- NR'S(O)NR'R''. In certain embodiments, Z' is halo 
gen. In certain embodiments, Z' is NR'R'', 
NR'CORP', NR'CORP', or NR''CONR'R''. 

(0578. In certain embodiments, Z' is halogen, OR", or 
C(O)NR'R''. 

(0579. In certain embodiments, Z" is halogen or C(O) 
NR91R1. 
0580. In certain embodiments, Z' is halogen, OH, or 

- C(O)NH2. 
(0581. In certain embodiments, Z" is fluoro, OH, or 
—C(O)NH. 
(0582. In certain embodiments, each Z' is (C-Cs)alkyl, 
which may be same or different. 
(0583. In certain embodiments, each Z' is independently 
methyl or difluoromethyl. 
0584) In certain embodiments of formula III, Z' is 

x', x' - 
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-continued 

x', N1 N. NH, 

y- b-4C 

N N -/ N 

O-N N-NH 

Nsu-NH. 

HN NH, N1 

optionally substituted with 1, 2, 3, 4 or 5 Z" or Z'. 
0585. In certain embodiments, Z is 

wherein each Z'" is independently Z", Z', or H. In certain 
embodiments, each Z' is independently halogen, —CN, 
OR', NR'S(O).RP', NR'S(O)NR'R'', 
NR7'R'', NR'CORP', NR''CONR'7'R'', or 

-NR'COR'; each Z' is independently (C-Calkyl). 
wherein the (C-Calkyl) is optionally substituted with 1, 2, 
or 3 halogen, which are the same or different; and at least one 
of Z'" is Z' or Z'. In certain embodiments, at least two of 
Z" are independently Z'. In certain embodiments, each Z" 
is independently halogen, NR'S(O).R', or - NR'S(O) 
NR71R 2 
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(0586. In certain embodiments, Z' is 

Zla 

A 
N-N 
/ 

wherein each Z' is independently halogen, NR'S(O).R.' 
or NR'S(O)NR'R''. 
0587. In certain embodiments, Z' is 

H O XS,-, / / N 
/ 

, optionally substituted with 1, 2, 3, or 4 Z' or Z'. 
0588. In certain embodiments, Z' is 

C 

/ 
N-N 
/ 

10589. In certain embodiments, Z' optionally substituted 
with 1, 2, 3, 4, or 5 Z' or Z'groups is 

x - O 
Ns-NH 

O 

a NNH x C. 

N s 

s 

H xO 
NH 

O 

F 

N 

O 
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-continued -continued 
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0592 

-continued 

In certain embodiments, Z' optionally substituted 
with 1, 2, 3, 4, or 5 Z' or Z'groups is 

0593 

C 

H 

/ /N 
/ 

O 

O 

H O x', ', / / N. 
/ 

In certain embodiments, Z' optionally substituted 
with 1, 2, 3, 4, or 5 Z' or Z'groups is 

0594 In certain embodiments, Z' is 

CN. M 
N 
H 
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0595. In certain embodiments, Z-A-Z' is: 

0596. In one variation of formula III, A is pyridinyl, pyri 
midinyl, pyrazinyl or pyridazinyl; and R' is a 5-12 membered 
heteroaryl, optionally substituted with 1, 2, 3, 4 or 5 Z' 
groups, which may be the same or different. In another varia 
tion, A is pyridinyl, pyrimidinyl, pyrazinyl or pyridazinyl: 
and R is a 8-12 membered bicyclic-heteroaryl or 8-12 mem 
bered tricyclic-heteroaryl, wherein any 8-12 membered bicy 
clic-heteroaryl or 8-12 membered tricyclic-heteroaryl of R is 
optionally substituted with 1, 2, 3, 4, or 5 Z groups. In 
another variation, A is pyridinyl, pyrimidinyl, pyrazinyl or 
pyridazinyl; R' is a 8-12 membered bicyclic-heteroaryl or 
8-12 membered tricyclic-heteroaryl, wherein any 8-12 mem 
bered bicyclic-heteroaryl or 8-12 membered tricyclic-het 
eroaryl of R' is optionally substituted with 1, 2, 3, 4, or 5 Z' 
groups; and each Z is independently fluoro, trifluoromethyl, 
or difluoromethyl. 
0597. In one variation of formula III, A is pyridinyl; and R' 
is a 8-12 membered bicyclic-heteroaryl or 8-12 membered 
tricyclic-heteroaryl, wherein any 8-12 membered bicyclic 
heteroaryl or 8-12 membered tricyclic-heteroaryl of R' is 
optionally substituted with 1, 2, 3, 4, or 5 Z'groups, which 
may be the same or different. 
0598. In one variation of formula III, A is pyridinyl, pyri 
midinyl, pyrazinyl or pyridazinyl; and R is 3,5-difluorophe 
nyl. In another variation, A is pyridinyl; and R is 3,5-difluo 
rophenyl. In another variation, A is pyrimidinyl; and R is 
3,5-difluorophenyl. In another variation, A is pyrazinyl; and 
R’ is 3,5-difluorophenyl. In another variation, A is pyridazi 
nyl; and R is 3,5-difluorophenyl. 
0599. In one variation of formula III, A is pyridinyl, pyri 
midinyl, pyrazinyl or pyridazinyl; and Z' is phenyl, 5-6 mem 
bered monocyclic-heteroaryl, 8-10 membered bicyclic-het 
eroaryl, 8-10 membered bicyclic-heterocycle, or 9-12 
membered tricyclic-heterocycle wherein any phenyl, 5-6 
membered monocyclic-heteroaryl, 8-10 membered bicyclic 
heteroaryl, 8-10 membered bicyclic-heterocycle, or 9-12 
membered tricyclic-heterocycle of Z' is optionally substi 
tuted with 1, 2, 3, 4 or 5 Z'groups, which may be the same 
or different. In another variation, A is pyridinyl, pyrimidinyl, 
pyrazinyl or pyridazinyl; and Z' is phenyl, optionally substi 
tuted with 1, 2, 3, 4 or 5 Z'groups. In another variation, A is 
pyridinyl, pyrimidinyl, pyrazinyl or pyridazinyl; and Z' is 5-6 
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membered monocyclic-heteroaryl or 8-10 membered bicy 
clic-heteroaryl, wherein any 5-6 membered monocyclic-het 
eroarylor 8-10 membered bicyclic-heteroaryl of Z' is option 
ally substituted with 1, 2, 3, 4 or 5 Z' groups. In another 
variation, A is pyridinyl, pyrimidinyl, pyrazinyl or pyridazi 
nyl; and Z' is 8-10 membered bicyclic-heterocycle or 9-12 
membered tricyclic-heterocycle wherein any 8-10 membered 
bicyclic-heterocycle or 9-12 membered tricyclic-heterocycle 
of Z' is optionally substituted with 1, 2, 3, 4 or 5 Z'groups. 
0600. In one variation of formula III, A is pyridinyl; and Z' 
is phenyl, 5-6 membered monocyclic-heteroaryl, 8-10 mem 
bered bicyclic-heteroaryl, 8-10 membered bicyclic-hetero 
cycle, or 9-12 membered tricyclic-heterocycle wherein any 
phenyl, 5-6 membered monocyclic-heteroaryl, 8-10 mem 
bered bicyclic-heteroaryl, 8-10 membered bicyclic-hetero 
cycle, or 9-12 membered tricyclic-heterocycle of Z' is option 
ally substituted with 1, 2, 3, 4 or 5 Z'groups, which may be 
the same or different. In another variation, A is pyridinyl; and 
Z' is phenyl, optionally substituted with 1, 2, 3, 4 or 5 Z' 
groups. In another variation, A is pyridinyl; and Z' is 5-6 
membered monocyclic-heteroaryl or 8-10 membered bicy 
clic-heteroaryl, wherein any 5-6 membered monocyclic-het 
eroarylor 8-10 membered bicyclic-heteroaryl of Z' is option 
ally substituted with 1, 2, 3, 4 or 5 Z' groups. In another 
variation, A is pyridinyl; and Z' is 8-10 membered bicyclic 
heterocycle or 9-12 membered tricyclic-heterocycle wherein 
any 8-10 membered bicyclic-heterocycle or 9-12 membered 
tricyclic-heterocycle of Z' is optionally substituted with 1, 2, 
3, 4 or 5 Z'groups. 
0601. In one variation of formula III, A is pyridinyl, pyri 
midinyl, pyrazinyl or pyridazinyl; and Z is (C-Cs)alkynyl, 
6-12 membered aryl, 5-12 membered C-linked-heteroaryl, 
3-12 membered C-linked-heterocycle, or - C(O)NR'R'', 
wherein any 6-12 membered aryl, 5-12 membered C-linked 
heteroaryl, or 3-12 membered C-linked-heterocycle of Z is 
optionally substituted with 1, 2, 3, 4 or 5 Z’’ or Z groups, 
which may be the same or different, and wherein any (C-C) 
alkynyl of Z is optionally substituted with 1,2,3,4 or 5 Z* 
groups, which may be the same or different. In another varia 
tion, A is pyridinyl; and Z is (C-Cs)alkynyl, 6-12 membered 
aryl, 5-12 membered C-linked-heteroaryl, 3-12 membered 
C-linked-heterocycle, or –C(O)NR'R'', wherein any 6-12 
membered aryl, 5-12 membered C-linked-heteroaryl, or 3-12 
membered C-linked-heterocycle of Z is optionally substi 
tuted with 1, 2, 3, 4 or 5 Z’’ or Z groups, and wherein any 
(C-C)alkynyl of Z is optionally substituted with 1,2,3,4 or 
5 Z groups. In another variation, A is pyrimidinyl; and Z is 
(C-C)alkynyl, 6-12 membered aryl, 5-12 membered 
C-linked-heteroaryl, 3-12 membered C-linked-heterocycle, 
or –C(O)NR'R'', wherein any 6-12 membered aryl, 5-12 
membered C-linked-heteroaryl, or 3-12 membered C-linked 
heterocycle of Z is optionally substituted with 1,2,3,4 or 5 
Z’’ or Z groups, and wherein any (C-Cs)alkynyl of Z is 
optionally substituted with 1, 2, 3, 4 or 5 Z groups. In 
another variation, A is pyrazinyl; and Z is (C-Cs)alkynyl, 
6-12 membered aryl, 5-12 membered C-linked-heteroaryl, 
3-12 membered C-linked-heterocycle, or - C(O)NR'R'', 
wherein any 6-12 membered aryl, 5-12 membered C-linked 
heteroaryl, or 3-12 membered C-linked-heterocycle of Z is 
optionally substituted with 1, 2, 3, 4 or 5 Z’’ or Z groups, 
and wherein any (C-Cs)alkynyl of Z is optionally substi 
tuted with 1,2,3,4 or 5 Z groups. In another variation, A is 
pyridazinyl; and Z is (C-Cs)alkynyl, 6-12 membered aryl, 
5-12 membered C-linked-heteroaryl, 3-12 membered 
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C-linked-heterocycle, or—C(O)NR'R'', wherein any 6-12 
membered aryl, 5-12 membered C-linked-heteroaryl, or 3-12 
membered C-linked-heterocycle of Z is optionally substi 
tuted with 1, 2, 3, 4 or 5 Z’’ or Z groups, and wherein any 
(C-Cs)alkynyl of Z is optionally substituted with 1,2,3,4 or 
5 Z groups. 
0602. In one variation of formula III, A is pyridinyl sub 
stituted with one Z moiety, one Z moiety and no (zero) Z 
moieties; and Z is (C-C)alkynyl or aryl, which Z may be 
optionally substituted as provided by formula III. In another 
variation, A is pyridinyl substituted with one Z moiety, one 
Z moiety and no (zero) Z. moieties; and Z is (C-Cs)alky 
nyl, which Z may be optionally substituted as provided by 
formula III. In a particular variation, A is pyridinyl substituted 
with one Z moiety, one Z moiety at the position alpha to the 
nitrogenatom of the pyridinyl ring, and no (Zero)Z moieties, 
wherein Z is (C-Cs)alkynyl, which Z may be optionally 
substituted as provided by formula III. 
0603. In one variation of formula III, R is a 5-12 mem 
bered heteroaryl optionally substituted with 1,2,3,4 or 5 Z' 
groups, which may be the same or different; and Z' is phenyl, 
5-6 membered monocyclic-heteroaryl, 8-10 membered bicy 
clic-heteroaryl, 8-10 membered bicyclic-heterocycle, or 9-12 
membered tricyclic-heterocycle wherein any phenyl, 5-6 
membered monocyclic-heteroaryl, 8-10 membered bicyclic 
heteroaryl, 8-10 membered bicyclic-heterocycle, or 9-12 
membered tricyclic-heterocycle of Z' is optionally substi 
tuted with 1, 2, 3, 4 or 5 Z" groups, which may be the same 
or different. In another variation, R' is a 8-12 membered 
bicyclic-heteroaryl or 8-12 membered tricyclic-heteroaryl, 
wherein any 8-12 membered bicyclic-heteroaryl or 8-12 
membered tricyclic-heteroaryl of R' is optionally substituted 
with 1,2,3,4, or 5 Z'groups; and Z' is phenyl, 5-6 membered 
monocyclic-heteroaryl, 8-10 membered bicyclic-heteroaryl, 
8-10 membered bicyclic-heterocycle, or 9-12 membered tri 
cyclic-heterocycle wherein any phenyl, 5-6 membered mono 
cyclic-heteroaryl, 8-10 membered bicyclic-heteroaryl, 8-10 
membered bicyclic-heterocycle, or 9-12 membered tricyclic 
heterocycle of Z' is optionally substituted with 1,2,3,4 or 5 
Z'groups. 
0604. In one variation of formula III, R is a 8-12 mem 
bered bicyclic-heteroaryl or 8-12 membered tricyclic-het 
eroaryl, wherein any 8-12 membered bicyclic-heteroaryl or 
8-12 membered tricyclic-heteroaryl of R is optionally sub 
stituted with 1,2,3,4, or 5 Z'groups, which may be the same 
or different; and Z' is 8-10 membered bicyclic-heteroaryl or 
8-10 membered bicyclic-heterocycle wherein any 8-10 mem 
bered bicyclic-heteroaryl or 8-10 membered bicyclic-hetero 
cycle of Z' is optionally substituted with 1, 2, 3, 4 or 5 Z" 
groups, which may be the same or different. 
0605. In one variation of formula III, R is a 5-12 mem 
bered heteroaryl optionally substituted with 1,2,3,4 or 5 Z' 
groups, which may be the same or different; and Z is (C- 
Cs)alkynyl, 6-12 membered aryl, 5-12 membered C-linked 
heteroaryl, 3-12 membered C-linked-heterocycle, or—C(O) 
NR'R'', wherein any 6-12 membered aryl, 5-12 membered 
C-linked-heteroaryl, or 3-12 membered C-linked-hetero 
cycle of Z is optionally substituted with 1,2,3,4 or 5 Z” or 
Z groups, and wherein any (C-Cs)alkynyl of Z is option 
ally substituted with 1, 2, 3, 4 or 5 Z groups, which may be 
the same or different. In another variation, R' is a 8-12 mem 
bered bicyclic-heteroaryl or 8-12 membered tricyclic-het 
eroaryl wherein any 8-12 membered bicyclic-heteroaryl or 
8-12 membered tricyclic-heteroaryl of R is optionally sub 
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stituted with 1, 2, 3, 4, or 5 Z'groups; and Z is (C-Cs) 
alkynyl, 6-12 membered aryl, 5-12 membered C-linked-het 
eroaryl, 3-12 membered C-linked-heterocycle, or C(O) 
NR'R'', wherein any 6-12 membered aryl, 5-12 membered 
C-linked-heteroaryl, or 3-12 membered C-linked-hetero 
cycle of Z is optionally substituted with 1,2,3,4 or 5 Z’’ or 
Z groups, and wherein any (C-Cs)alkynyl of Z is option 
ally substituted with 1, 2, 3, 4 or 5 Z group. 
0606. In one variation of formula III, Z' is phenyl, 5-6 
membered monocyclic-heteroaryl, 8-10 membered bicyclic 
heteroaryl, 8-10 membered bicyclic-heterocycle, or 9-12 
membered tricyclic-heterocycle wherein any phenyl, 5-6 
membered monocyclic-heteroaryl, 8-10 membered bicyclic 
heteroaryl, 8-10 membered bicyclic-heterocycle, or 9-12 
membered tricyclic-heterocycle of Z' is optionally substi 
tuted with 1, 2, 3, 4 or 5 Z" groups, which may be the same 
or different; and Z is (C-Cs)alkynyl, 6-12 membered aryl, 
5-12 membered C-linked-heteroaryl, 3-12 membered 
C-linked-heterocycle, or –C(O)NR'R'', wherein any 6-12 
membered aryl, 5-12 membered C-linked-heteroaryl, or 3-12 
membered C-linked-heterocycle of Z is optionally substi 
tuted with 1,2,3,4 or 5 Z’’ or Z groups, which may be the 
same or different, and wherein any (C-Cs)alkynyl of Z is 
optionally substituted with 1, 2, 3, 4 or 5 Z groups, which 
may be the same or different. 
0607. In one variation of formula III, Z' is bicyclic-het 
eroaryl optionally substituted with 1, 2, 3, 4 or 5 Z'groups, 
which may be the same or different; and Z is (C-Cs)alkynyl 
optionally substituted with 1, 2, 3, 4 or 5 Z groups, which 
may be the same or different. 
0608. In one variation of formula III, R' is a 5-12 mem 
bered heteroaryl; Z' is phenyl, 5-6 membered monocyclic 
heteroaryl, 8-10 membered bicyclic-heteroaryl, 8-10 mem 
bered bicyclic-heterocycle, or 9-12 membered tricyclic 
heterocycle wherein any phenyl, 5-6 membered monocyclic 
heteroaryl, 8-10 membered bicyclic-heteroaryl, 8-10 
membered bicyclic-heterocycle, or 9-12 membered tricyclic 
heterocycle of Z' is optionally substituted with 1,2,3,4 or 5 
Z" groups, which may be the same or different; and Z is 
(C-C)alkynyl, 6-12 membered aryl, 5-12 membered 
C-linked-heteroaryl, 3-12 membered C-linked-heterocycle, 
or - C(O)NR'R'', wherein any 6-12 membered aryl, 5-12 
membered C-linked-heteroaryl, or 3-12 membered C-linked 
heterocycle of Z is optionally substituted with 1, 2, 3, 4 or 5 
Z’’ or Z groups, which may be the same or different, and 
wherein any (C-C)alkynyl of Z is optionally substituted 
with 1, 2, 3, 4 or 5 Z groups, which may be the same or 
different. 

0609 
0610 A is a 6-membered monocyclic-heteroaryl with one 
or two nitrogenatoms, wherein the 6-membered monocyclic 
heteroaryl is substituted with one Z" group at the position 
shown, one Zigroup, and optionally substituted with 1 or 2Z 
groups, which may be the same or different; 
0611) R' is 6-12 membered aryl, 5-12 membered het 
eroaryl, or 3-12 membered heterocycle, wherein any 6-12 
membered aryl, 5-12 membered heteroaryl, or 3-12 mem 
bered heterocycle of R is optionally substituted with 1,2,3, 
4 or 5 Z'groups, which may be the same or different; 
0612 R is phenyl optionally substituted with 1,2,3,4 or 
5 halogen, which may be the same or different; 
0613 each R and R is independently H or (C-C) 
alkyl: 

In certain embodiments of formula III, 
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I0614 Z' is 6-12 membered aryl, 5-14 membered het 
eroaryl, or 3-14 membered heterocycle, wherein any 6-12 
membered aryl, 5-14 membered heteroaryl, or 3-14 mem 
bered heterocycle of Z' is optionally substituted with 1, 2, 3, 
4 or 5 Z" or Z", which may be the same or different; 
0615 each Z' is independently oxo, (C-C,)carbocycle, 
halogen, —CN, O (C-Cs)alkyl, OC(O)R', —OC(O) 
NR'R'', NR'R'', NRCORP, NRCORP, 
NR''CONR'R'', NR'S(O).RP, NRS(O) 

NR'R'', C(O)R', C(O)OR'', or C(O)NR'R'': 
I0616) each Z' is independently (C-Cs)alkyl optionally 
substituted with 1,2,3,4 or 5 halogen, which may be the same 
or different; 
I0617 each R" is independently H or (C-Cs)alkyl: 
I0618 each R' is independently (C-Cs)alkyl, (C-C)car 
bocycle, 3-7 membered heterocycle, or 5-6 membered mono 
cyclic-heteroaryl, wherein any (C-C-7)carbocycle, 3-7 mem 
bered heterocycle, or 5-6 membered monocyclic-heteroaryl 
of R' is optionally substituted with 1, 2, 3, 4 or 5 (C-Cs) 
alkyl, which may be the same or different, and wherein any 
(C-Cs)alkyl of R' is optionally substituted with 1,2,3,4 or 
5 halogen, hydroxyl, O(C-Cs)alkyl, or NR'R'', which 
may be the same or different; 
0619 each R' and R' is independently H, (C-C)alkyl, 
(C-C)carbocycle, or 3-7-membered heterocycle, wherein 
any (C-Cs)alkyl of R' or R' is optionally substituted with 
1, 2, 3, 4 or 5 halogen or —CN, which may be the same or 
different, or R'' and R' together with the nitrogen to which 
they are attached form a 5, 6, or 7-membered heterocycle, 
wherein the 5, 6, or 7-membered heterocycle is optionally 
substituted with 1,2,3,4 or 5 (C-Cs)alkyl, which may be the 
same or different; 
0620 each R7° and R is independently H, (C-C)alkyl, 
(C-C)carbocycle, or R'' and R together with the nitrogen 
to which they are attached form a 5, 6, or 7-membered het 
erocycle; 
(0621 Z is (C-Cs)alkenyl, (C-Cs)alkynyl, 6-12 mem 
bered aryl, 5-12 membered C-linked-heteroaryl, 3-12 mem 
bered C-linked-heterocycle, C(O)R", or—C(O)NR'R'', 
wherein any 6-12 membered aryl, 5-12 membered C-linked 
heteroaryl, or 3-12 membered C-linked-heterocycle of Z is 
optionally substituted with 1, 2, 3, 4 or 5 Z’’ or Z groups, 
which may be the same or different, and wherein any (C-Cs) 
alkenylor (C-Cs)alkynyl of Z is optionally substituted with 
1,2,3,4, or 5 Z groups, which may be the same or different; 
(0622 each R" is independently H or (C-C)alkyl: 
0623 each R and R is independently H or (C-C) 
alkyl: 
(0624) each Z” is independently oxo, (C-C)alkyl, (C- 
C.)heteroalkyl or (C-C)haloalkyl: 
(0625 each Z is independently oxo, halogen, —CN, 
OR', NR'R'', NRCORP, NRCORP, 
NR'S(O).RP, C(O)R’, C(O)OR' or C(O) 

NR'R''. 
0626) each R" is independently H. (C-C)alkyl, or (C- 
C.)heteroalkyl, 
0627 each R is independently (C-C)alkyl: 
(0628 each R7 and R is independently H, (C-C)alkyl, 
or (C-C)heteroalkyl, 
0629 each Z is independently a (C-C)heteroalkyl or 
halogen; 
10630 each Zis independently oxo, (C-Cs)alkyl, (C-C) 
carbocycle, halogen, CN, OR", NR'R''. 
NRCORPS, NRCORP, C(O)R’, C(O)OR', 
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or –C(O)NR'R' wherein any (C-C)carbocycle or (C- 
Cs)alkyl of Z is optionally substituted with 1,2,3,4 or 5 Z' 
groups, which may be the same or different; 
0631 each Z“ is independently halogen, —CN, or 
OR'; and 

0632 each R", R. R. R', and R" is independently H 
or (C-C)alkyl. 
0633. In certain embodiments of formula III, 
0634 A' is CH, C Z, or nitrogen: 
0635 A is CH or nitrogen: 
0636) R' is 6-12 membered aryl, 5-12 membered het 
eroaryl, or 3-12 membered heterocycle, wherein any 6-12 
membered aryl, 5-12 membered heteroaryl, or 3-12 mem 
bered heterocycle of R is optionally substituted with 1,2,3, 
4 or 5 Z'groups, which may be the same or different; 
0637 each R and R is independently H or (C-C) 
alkyl: 
0638 Z' is 6-12 membered aryl, 5-14 membered het 
eroaryl, or 3-14 membered heterocycle, wherein any 6-12 
membered aryl, 5-14 membered heteroaryl, or 3-14 mem 
bered heterocycle of Z' is optionally substituted with 1, 2, 3, 
4 or 5 Z' or Z", which may be the same or different; 
0639 each Z' is independently oxo, (C-C,)carbocycle, 
halogen, CN, O (C-Cs)alkyl, OC(O)R', OC(O) 
NR'R'', NR'R'', NRCORP, NRCORP, 
NR''CONR'R'', NR'S(O).RP, NRS(O) 

NR'R'', C(O)R', C(O)OR'', or C(O)NR'R'': 
(0640 each Z' is independently (C-Cs)alkyl optionally 
substituted with 1,2,3,4 or 5 halogen, which may be the same 
or different; 
(0641 each R" is independently H or (C-Cs)alkyl: 
(0642 each R' is independently (C-Cs)alkyl, (C-C)car 
bocycle, 3-7 membered heterocycle, or 5-6 membered mono 
cyclic-heteroaryl, wherein any (C-C-7)carbocycle, 3-7 mem 
bered heterocycle, or 5-6 membered monocyclic-heteroaryl 
of R' is optionally substituted with 1, 2, 3, 4 or 5 (C-Cs) 
alkyl, which may be the same or different, and wherein any 
(C-Cs)alkyl of R' is optionally substituted with 1,2,3,4 or 
5 halogen, hydroxyl, O(C-Cs)alkyl, or NR'R'', which 
may be the same or different; 
(0643) each R'' and R' is independently H, (C-Cs)alkyl, 
(C-C)carbocycle, or 3-7-membered heterocycle, wherein 
any (C-C)alkyl of R' or R' is optionally substituted with 
1, 2, 3, 4 or 5 halogen or —CN, which may be the same or 
different, or R'' and R' together with the nitrogen to which 
they are attached form a 5, 6, or 7-membered heterocycle, 
wherein the 5, 6, or 7-membered heterocycle is optionally 
substituted with 1,2,3,4 or 5 (C-Cs)alkyl, which may be the 
same or different; 
(0644 each R- and R is independently H, (C-Cs)alkyl, 
(C-C)carbocycle, or R'' and R together with the nitrogen 
to which they are attached form a 5, 6, or 7-membered het 
erocycle; 
0645 Z is (C-Cs)alkenyl, (C-Cs)alkynyl, 6-12 mem 
bered aryl, 5-12 membered C-linked-heteroaryl, 3-12 mem 
bered C-linked-heterocycle, C(O)R", or C(O)NR'R'', 
wherein any 6-12 membered aryl, 5-12 membered C-linked 
heteroaryl, or 3-12 membered C-linked-heterocycle of Z is 
optionally substituted with 1, 2, 3, 4 or 5 Z’’ or Z groups, 
which may be the same or different, and wherein any (C-Cs) 
alkenyl or (C-Cs)alkynyl of Z is optionally substituted with 
1,2,3,4, or 5 Z groups, which may be the same or different; 
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(0646) each R" is independently H or (C-C)alkyl: 
(0647 each R and R is independently H or (C-C) 
alkyl: 
(0648 each Z” is independently oxo, (C-C)alkyl, (C- 
C.)heteroalkyl or (C-C)haloalkyl: 
(0649 each Z is independently oxo, halogen, —CN, 
OR, NR'R'', NR'CORF, NRCORP, 
NRS(O).RP, C(O)R', C(O)CR' or C(O) 

NR'R''. 
10650 each R" is independently H, (C-C)alkyl, or (C- 
C.)heteroalkyl: 
0651 each R is independently (C-Cs)alkyl: 
0652 each R and R is independently H, (C-C)alkyl, 
or (C-C)heteroalkyl: 
0653 Z is independently a (C-C)heteroalkyl or halo 
gen, 
10654) each Zis independently oxo, (C-Cs)alkyl, (C-C) 
carbocycle, halogen, CN, OR", NR'R''. 
NRCORPS, NRCORP, C(O)R’, C(O)OR', 

or —C(O)NR'R'', wherein any (C-C)carbocycle or (C- 
Cs)alkyl of Z is optionally substituted with 1,2,3,4 or 5 Z“ 
groups, which may be the same or different; 
0655 each Z' is independently halogen, —CN, or 
OR"; and 

0656 each R', R. R. R', and R" is independently H 
or (C-C)alkyl; 
0657 each Z is independently halogen, which may be 
same or different; and 
0658 n is 0, 1, 2, or 3. 
0659. In one embodiment the compound of formula I is 
selected from: 
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and pharmaceutically acceptable salts thereof. 
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0660. In certain embodiments, a compound is: 0662. In certain embodiments, a compound or a pharma 
ceutically acceptable salt thereof is: 

or a pharmaceutically acceptable salt thereof. 

0661. In certain embodiments, a compound is: 

or a pharmaceutically acceptable salt thereof. 
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0663. In certain embodiments, a compound is: 

or a pharmaceutically acceptable salt thereof. 

0664. In certain embodiments, a compound is: 

or a pharmaceutically acceptable salt thereof. 
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0665. In certain embodiments, a compound is: 
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0668. In certain embodiments, a compound is: 

or a pharmaceutically acceptable salt thereof. 
0666. In certain embodiments, a compound is: 

or a pharmaceutically acceptable salt thereof. 
0667. In certain embodiments, a compound is: 

or a pharmaceutically acceptable salt thereof. 

or a pharmaceutically acceptable salt thereof. 

General Synthetic Procedures 

0669. The following schemes describe methods that are 
useful for preparing compounds of formula I. The following 
schemes similarly describe methods that are useful for pre 
paring compounds of formula III. 

Scheme 1 
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0670 Scheme 1 describes a general stereoselective route 
which is used to prepare compounds of formula I. The scheme 
is also be used to prepare compounds of formula III. Het 
eroaryl acids of formula A1 (where X represents diversifiable 
chemical group Such as NH, SH, or halogen that are Suitably 
protected) are converted to the corresponding aldehydes then 
condensed with a chiral auxiliary to provide a stereoselective 
addition of a nucleophilic reagent. Depicted in Scheme 1 is 
the conversion of a heteroaryl acid A1 containing two diver 
sifiable functional groups (e.g., X and Br) to the correspond 
ing aldehyde. This is followed by the condensation of the 
aldehyde A3 with (S) tert-butane sulfinamide and the addition 
of a Grignard reagent to provide a mixture of A5 and A6 
enriched in A5. This mixture is separated by column chroma 
tography on silica gel to provide pure diastereomers. 
Removal of the auxiliary provides amines A7 and A8 which 
are coupled to a variety of carboxylic acids to provide het 
eroaryl compounds of formula A9 and A10. Diversification of 
A9 and A10 is accomplished by a variety of methods includ 
ing alkylation, acylation, cyanation, nucleophilic aromatic 
displacement, and metal catalyzed cross coupling reactions 
Such as Suzuki couplings, Buchwald-Hartwig type couplings, 
and Sonogashira couplings. 
0671 Scheme 2 describes a general stereoselective route 
which can be used to prepare compounds of formulas I and 
III. 

Scheme 2 
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0672 Depicted in Scheme 2 is the protection of amine A7 
to a compound of formula B1. This is followed by the con 
version of the Br to the corresponding boronic acid. Diversi 
fication of the functional group X and boronic acid is accom 
plished by a variety of methods including alkylation, 
acylation, cyanation, nucleophilic aromatic displacement, 
and metal catalyzed cross coupling reactions such as Suzuki 
couplings, Buchwald-Hartwig type couplings, and Sono 
gashira couplings to provide compounds of formulas B3 and 
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B4. Deprotection followed by amide formation with a variety 
of carboxylic acids provides compounds of formula I. 

Combination Therapy 
0673. In one embodiment, the invention provides a 
method for treating an HIV infection, comprising adminis 
tering to a patient in need thereof a therapeutically effective 
amount of a compound disclosed herein, or a pharmaceuti 
cally acceptable salt, thereof, in combination with a therapeu 
tically effective amount of one or more additional therapeutic 
agents which are suitable for treating an HIV infection. 
0674. A compound as disclosed herein (e.g., a compound 
of any of formulas I and III or a pharmaceutically acceptable 
salt thereof) may be combined with one or more additional 
therapeutic agents in any dosage amount of the compound 
(e.g., from 50 mg to 300 mg of compound). 
0675. In one embodiment, a method for treating or pre 
venting an HIV infection in a human having or at risk of 
having the infection is provided, comprising administering to 
the human a therapeutically effective amount of a compound 
disclosed herein, or a pharmaceutically acceptable salt 
thereof, in combination with a therapeutically effective 
amount of one or more additional therapeutic agents. 
0676 In one embodiment, the invention provides pharma 
ceutical compositions comprising a compound disclosed 
herein, or a pharmaceutically acceptable salt thereof, in com 
bination with at least one additional therapeutic agent, and a 
pharmaceutically acceptable carrier. For example, the thera 
peutic agent used in combination with the compound dis 
closed herein can be any anti-HIV agent. 
0677. In one embodiment, combination pharmaceutical 
agents comprising a compound disclosed herein, or a phar 
maceutically acceptable salt thereof, in combination with one 
or more additional therapeutic agents are provided. 
0678. One embodiment provides pharmaceutical compo 
sitions comprising a compound disclosed herein, or a phar 
maceutically acceptable salt thereof, in combination with at 
least one additional therapeutic agent, and a pharmaceutically 
acceptable carrier. In one embodiment, the additional thera 
peutic agent may be an anti-HIV agent. For example, in some 
embodiments, the additional therapeutic agent is selected 
from the group consisting of HIV protease inhibiting com 
pounds (HIV protease inhibitors), HIV non-nucleoside 
inhibitors of reverse transcriptase, HIV nucleoside inhibitors 
of reverse transcriptase, HIV nucleotide inhibitors of reverse 
transcriptase, HIV integrase inhibitors, HIV non-catalytic 
site (or allosteric) integrase inhibitors, entry inhibitors (e.g., 
CCR5 inhibitors, gp41 inhibitors (i.e., fusion inhibitors) and 
CD4 attachment inhibitors), CXCR4 inhibitors, gp120 
inhibitors, G6PD and NADH-oxidase inhibitors, capsid poly 
merization inhibitors or capsid disrupting compounds such as 
those disclosed in US 2013/0165489 (University of Pennsyl 
vania), and WO 2013/006792 (Pharma Resources), pharma 
cokinetic enhancers, and other drug for treating HIV, and 
combinations thereof. 
0679. In further embodiments, the additional therapeutic 
agent is selected from one or more of: 
0680 (1) HIV protease inhibitors selected from the group 
consisting of amprenavir, atazanavir, foSamprenavir, indi 
navir, lopinavir, ritonavir, nelfinavir, saquinavir, tipranavir, 
brecanavir, darunavir, TMC-126, TMC-1 14, mozenavir 
(DMP-450), JE-2147 (AG 1776), L-75.6423, RO0334649, 
KNI-272, DPC-681, DPC-684, GW640385X, DG17, PPL 
100, DG35, and AG 1859; 
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0681 (2) HIV non-nucleoside or non-nucleotide inhibi 
tors of reverse transcriptase selected from the group consist 
ing of capravirine, emivirine, delaviridine, efavirenz, nevi 
rapine, (+) calanolide A, etravirine, GW5634, DPC-083, 
DPC-961, DPC-963, MIV-150, TMC-120, rilpivirene, BILR 
355 BS, VRX 840773, lersivirine (UK-453061), RDEA806, 
KMO23 and MK-1439; 
0682 (3) HIV nucleoside inhibitors of reverse tran 
Scriptase selected from the group consisting of zidovudine, 
emitricitabine, didanosine, stavudine, Zalcitabine, lamivu 
dine, abacavir, amdoxovir, elvucitabine, alovudine, MIV 
210, t-FTC, D-da-FC, emitricitabine, phosphazide, fozivu 
dine tidoxil, apricitibine (AVX754), amdoxovir, KP-1461, 
GS-9131 (Gilead Sciences) and fosalvudine tidoxil (formerly 
HDP 99.0003); 
0683 (4) HIV nucleotide inhibitors of reverse tran 
Scriptase selected from the group consisting of tenofovir, 
tenofovir disoproxil fumarate, tenofovir disoproxil hemifu 
marate, tenofovir disoproxil, tenofovir alafenamide fuma 
rate, tenofoviralafenamide hemifumarate, tenofoviralafena 
mide, GS-7340 (Gilead Sciences), GS-9148 (Gilead 
Sciences), adefovir, adefovir dipivoxil, CMX-001 (Chi 
merix) or CMX-157 (Chimerix): 
0684 (5) HIV integrase inhibitors selected from the group 
consisting of curcumin, derivatives of curcumin, chicoric 
acid, derivatives of chicoric acid, 3.5-dicaffeoylquinic acid, 
derivatives of 3,5-dicaffeoylquinic acid, aurintricarboxylic 
acid, derivatives of aurintricarboxylic acid, caffeic acid phen 
ethyl ester, derivatives of caffeic acid phenethyl ester, tyr 
phostin, derivatives of tyrphostin, quercetin, derivatives of 
quercetin, S-1360, AR-177, L-870812, and L-870810, ralte 
gravir, BMS-538158, GSK364735C, BMS-707035, 
MK-2048, BA 011, elvitegravir, dolutegravir and GSK-744: 
0685 (6) HIV non-catalytic site, or allosteric, integrase 
inhibitors (NCINI) including, but not limited to. BI-224436, 
CX0516, CX05045, CX14442, compounds disclosed in WO 
2009/062285 (Boehringer Ingelheim), WO 2010/130034 
(Boehringer Ingelheim), WO 2013/159064 (Gilead Sci 
ences), WO 2012/145728 (Gilead Sciences), WO 2012/ 
003497 (Gilead Sciences), WO 2012/003498 (Gilead Sci 
ences) each of which is incorporated by reference in its 
entirety herein; 
0686 (7) gp41 inhibitors selected from the group consist 
ingofenfluvirtide, sifuvirtide, albuvirtide, FB006M, and TRI 
1144; 
0687 (8) the CXCR4 inhibitor AMD-070; 
0688 (9) the entry inhibitor SP01A: 
0689 (10) the gp120 inhibitor BMS-488043; 
(0690 (11) the G6PD and NADH-oxidase inhibitor immu 
nitin; 
0691 (12) CCR5 inhibitors selected from the group con 
sisting of aplaviroc, Vicriviroc, maraviroc, cenicriviroc. PRO 
140, INCB15050, PF-232798 (Pfizer), and CCR5 mAb004; 
(0692 (13) CD4 attachment inhibitors selected from the 
group consisting of ibalizumab (TMB-355) and BMS-068 
(BMS-663068); 
0693 (14) pharmacokinetic enhancers selected from the 
group consisting of cobicistat, ritonavir, and SPI-452; and 
0694 (15) other drugs for treating HIV selected from the 
group consisting of BAS-100, SPI-452, REP 9, SP-01A, 
TNX-355, DES6, ODN-93, ODN-112, VGV-1, PA-457 
(bevirimat), HRG214, VGX-410, KD-247, AMZ 0026, CYT 
99007 A-221 HIV, DEBIO-025, BAY 50-4798, MDXO10(ip 
ilimumab), PBS119, ALG 889, and PA-1050040 (PA-040). 

Oct. 9, 2014 

0695. In certain embodiments, a compound disclosed 
herein, or a pharmaceutically acceptable salt thereof, is com 
bined with two, three, four or more additional therapeutic 
agents. In certain embodiments, a compound disclosed 
herein, or a pharmaceutically acceptable salt thereof, is com 
bined with two additional therapeutic agents. In other 
embodiments, a compound disclosed herein, or a pharmaceu 
tically acceptable salt thereof, is combined with three addi 
tional therapeutic agents. In further embodiments, a com 
pound disclosed herein, or a pharmaceutically acceptable salt 
thereof, is combined with four additional therapeutic agents. 
The two, three four or more additional therapeutic agents can 
be different therapeutic agents selected from the same class of 
therapeutic agents, or they can be selected from different 
classes of therapeutic agents. In a specific embodiment, a 
compound disclosed herein, or a pharmaceutically acceptable 
salt thereof, is combined with an HIV nucleotide inhibitor of 
reverse transcriptase and an HIV non-nucleoside inhibitor of 
reverse transcriptase. In another specific embodiment, a com 
pound disclosed herein, or a pharmaceutically acceptable salt 
thereof, is combined with an HIV nucleotide inhibitor of 
reverse transcriptase, and an HIV protease inhibiting com 
pound. In a further embodiment, a compound disclosed 
herein, or a pharmaceutically acceptable salt thereof, is com 
bined with an HIV nucleotide inhibitor of reverse tran 
scriptase, an HIV non-nucleoside inhibitor of reverse tran 
Scriptase, and an HIV protease inhibiting compound. In an 
additional embodiment, a compound disclosed herein, or a 
pharmaceutically acceptable salt thereof, is combined with an 
HIV nucleotide inhibitor of reverse transcriptase, an HIV 
non-nucleoside inhibitor of reverse transcriptase, and a phar 
macokinetic enhancer. 

0696. In a specific embodiment, a compound disclosed 
herein, or a pharmaceutically acceptable salt thereof, is com 
bined with tenofovir, tenofovir disoproxil fumarate, tenofovir 
disoproxil hemifumarate, tenofovir disoproxil, tenofovir 
alafenamide fumarate, tenofoviralafenamide hemifumarate, 
or tenofoviralafenamide. In another specific embodiment, a 
compound disclosed herein, or a pharmaceutically acceptable 
salt thereof, is combined with tenofovir disoproxil fumarate, 
tenofovir disoproxilhemifumarate, or tenofoviralafenamide. 
In a specific embodiment, a compound disclosed herein, or a 
pharmaceutically acceptable salt thereof, is combined with 
emtricitibine, abacavir or lamivudine. 
0697. In a specific embodiment, a compound disclosed 
herein, or a pharmaceutically acceptable salt thereof, is com 
bined with one of tenofovir, tenofovir disoproxil fumarate, 
tenofovir disoproxil hemifumarate, tenofovir disoproxil, 
tenofoviralafenamide fumarate, tenofoviralafenamide hemi 
fumarate, or tenofoviralafenamide and one of emtricitibine, 
abacavir or lamivudine. In a specific embodiment, a com 
pound disclosed herein, or a pharmaceutically acceptable salt 
thereof, is combined with one of: tenofovir disoproxil fuma 
rate, tenofovir disoproxil hemifumarate, tenofovir alafena 
mide fumarate, or tenofoviralafenamide and one of emitric 
itibine or abacavir. 

0698. In some embodiments, a compound disclosed 
herein, or a pharmaceutically acceptable salt thereof, is com 
bined with 5-30 mg tenofovir alafenamide fumarate, teno 
fovir alafenamide hemifumarate, or tenofovir alafenamide 
and 200 mg emitricitabine. In some embodiments, a com 
pound disclosed herein, or a pharmaceutically acceptable salt 
thereof, is combined with 5-10; 5-15; 5-20; 5-25; 25-30; 
20-30; 15-30; or 10-30 mg tenofoviralafenamide fumarate, 
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tenofovir alafenamide hemifumarate, or tenofovir alafena 
mide and 200 mg emitricitabine. In some embodiments, a 
compound disclosed herein, or a pharmaceutically acceptable 
salt thereof, is combined with 10 mg tenofovir alafenamide 
fumarate, tenofoviralafenamide hemifumarate, or tenofovir 
alafenamide and 200 mg emtricitabine. In some embodi 
ments, a compound disclosed herein, or a pharmaceutically 
acceptable salt thereof, is combined with 25 mg tenofovir 
alafenamide fumarate, tenofoviralafenamide hemifumarate, 
or tenofoviralafenamide and 200 mg emitricitabine. A com 
pound as disclosed herein (e.g., a compound of any of formu 
las I and III or a pharmaceutically acceptable salt thereof) 
may be combined with the agents provided herein in any 
dosage amount of the compound (e.g., from 50 mg to 300 mg 
of compound) the same as if each combination of dosages 
were specifically and individually listed. 
0699. In some embodiments, a compound disclosed 
herein, or a pharmaceutically acceptable salt thereof, is com 
bined with 200-400 mg tenofovir disoproxil fumarate, teno 
fovir disoproxil hemifumarate, or tenofovir disoproxil and 
200 mg emitricitabine. In some embodiments, a compound 
disclosed herein, or a pharmaceutically acceptable salt 
thereof, is combined with 200-250; 200-300; 200-350; 250 
350; 250-400; 350–400; 300-400; or 250-400 mg tenofovir 
disoproxil fumarate, tenofovir disoproxil hemifumarate, or 
tenofovir disoproxil and 200 mg emitricitabine. In some 
embodiments, a compound disclosed herein, or a pharmaceu 
tically acceptable salt thereof, is combined with 300 mg teno 
fovir disoproxil fumarate, tenofovir disoproxil hemifuma 
rate, or tenofovir disoproxil and 200 mg emitricitabine. A 
compound as disclosed herein (e.g., a compound of any of 
formulas I and III or a pharmaceutically acceptable salt 
thereof) may be combined with the agents provided herein in 
any dosage amount of the compound (e.g., from 50 mg to 300 
mg of compound) the same as if each combination of dosages 
were specifically and individually listed. 
0700. In some embodiments, one or more of the com 
pounds disclosed herein are combined with one or more other 
active therapeutic agents in a unitary dosage form for simul 
taneous or sequential administration to a patient. In certain 
embodiments, a pharmaceutical composition including one 
or more of the compounds disclosed herein combined with 
one or more other active therapeutic agents is provided. In 
certain embodiments, the compounds disclosed herein are 
combined with one or more other active therapeutic agents in 
a solid dosage form. The combination therapy may be admin 
istered as a simultaneous or sequential regimen. When 
administered sequentially, the combination may be adminis 
tered in two or more administrations. 

0701. In some embodiments, one or more of the com 
pounds disclosed herein are co-administered with one or 
more other active therapeutic agents. Co-administration of a 
compound disclosed herein with one or more other active 
therapeutic agents generally refers to simultaneous or 
sequential administration of a compound disclosed herein 
and one or more other active therapeutic agents, such that 
therapeutically effective amounts of disclosed herein and one 
or more other active therapeutic agents are both present in the 
body of the patient. 
0702. In yet another embodiment, the present application 
provides a method for treating an HIV infection comprising 
administering to a patient in need thereof a therapeutically 
effective amount of a compound disclosed herein, or a phar 
maceutically acceptable salt thereof, in combination with a 
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therapeutically effective amount of one or more additional 
therapeutic agents such as those disclosed above. 

Pharmaceutical Formulations 

0703. The compounds disclosed herein are formulated 
with conventional carriers (e.g., inactive ingredient or excipi 
ent material) which will be selected in accord with ordinary 
practice. Tablets will contain excipients including glidants, 
fillers, binders and the like. Aqueous formulations are pre 
pared insterile form, and when intended for delivery by other 
than oral administration generally will be isotonic. All for 
mulations will optionally contain excipients such as those set 
forth in the Handbook of Pharmaceutical Excipients (1986). 
Excipients include ascorbic acid and other antioxidants, 
chelating agents such as EDTA, carbohydrates such as dex 
trin, hydroxyalkylcellulose, hydroxyalkylmethylcellulose, 
stearic acid and the like. One embodiment provides the for 
mulation as a solid dosage form including a solid oral dosage 
form. The pH of the formulations ranges from about 3 to 
about 11, but is ordinarily about 7 to 10. 
0704. While it is possible for the active ingredients to be 
administered alone it may be preferable to present them as 
pharmaceutical formulations (compositions). The formula 
tions, both for veterinary and for human use, of the invention 
comprise at least one active ingredient, as above defined, 
together with one or more acceptable carriers and optionally 
other therapeutic ingredients. The carrier(s) must be “accept 
able' in the sense of being compatible with the other ingre 
dients of the formulation and physiologically innocuous to 
the recipient thereof. 
0705. The formulations include those suitable for the fore 
going administration routes. The formulations may conve 
niently be presented in unit dosage form and may be prepared 
by any of the methods well known in the art of pharmacy. 
Techniques and formulations generally are found in Reming 
ton's Pharmaceutical Sciences (Mack Publishing Co., Eas 
ton, Pa.). Such methods include the step of bringing into 
association the active ingredient with inactive ingredients 
(e.g., a carrier, pharmaceutical excipients, etc.) which consti 
tutes one or more accessory ingredients. In general the for 
mulations are prepared by uniformly and intimately bringing 
into association the active ingredient with liquid carriers or 
finely divided solid carriers or both, and then, if necessary, 
shaping the product. 
0706 Formulations described herein that are suitable for 
oral administration may be presented as discrete units includ 
ing but not limited to capsules, cachets or tablets each con 
taining a predetermined amount of the active ingredient. 
0707 Pharmaceutical formulations disclosed herein com 
prise one or more compounds disclosed herein together with 
one or more pharmaceutically acceptable carriers or excipi 
ents and optionally other therapeutic agents. Pharmaceutical 
formulations containing the active ingredient may be in any 
form suitable for the intended method of administration. 
When used for oral use for example, tablets, troches, loz 
enges, aqueous or oil Suspensions, dispersible powders or 
granules, emulsions, hard or soft capsules, syrups or elixirs 
may be prepared. Compositions intended for oral use may be 
prepared according to any method known to the art for the 
manufacture of pharmaceutical compositions and Such com 
positions may contain one or more agents including Sweet 
ening agents, flavoring agents, coloring agents and preserving 
agents, in order to provide a palatable preparation. Tablets 
containing the active ingredient in admixture with non-toxic 
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pharmaceutically acceptable excipient which are Suitable for 
manufacture of tablets are acceptable. These excipients may 
be, for example, inert diluents, such as calcium or sodium 
carbonate, lactose, lactose monohydrate, croScarmellose 
Sodium, povidone, calcium or Sodium phosphate; granulating 
and disintegrating agents, such as maize starch, or alginic 
acid; binding agents, such as cellulose, microcrystalline cel 
lulose, starch, gelatin or acacia; and lubricating agents, such 
as magnesium Stearate, Stearic acid or talc. Tablets may be 
uncoated or may be coated by known techniques including 
microencapsulation to delay disintegration and adsorption in 
the gastrointestinal tract and thereby provide a Sustained 
action over a longer period. For example, a time delay mate 
rial Such as glyceryl monostearate or glyceryl distearate alone 
or with a wax may be employed. 
0708. The amount of active ingredient that is combined 
with the inactive ingredients to produce a dosage form will 
vary depending upon the host treated and the particular mode 
of administration. For example, in Some embodiments, a dos 
age form for oral administration to humans contains approxi 
mately 1 to 1000 mg of active material formulated with an 
appropriate and convenient amount of carrier material (e.g., 
inactive ingredient or excipient material). In some embodi 
ments, a dosage form (e.g., for oral administration to humans) 
contains: from 10 mg to 1000 mg or from 50 mg to 1000 mg 
or from 100 mg to 1000 mg or from 200 mg to 1000 mg or 
from 300 mg to 1000 mg or from 10 mg to 800 mg or from 10 
mg to 600 mg or from 10 mg to 500 mg or from 10 mg to 400 
mg or from 10 mg to 300 mg or from 50 mg to 800 mg or from 
100 mg to 600 mg or from 150 mg to 500 mg or from 200 mg 
to 400 mg or from 50 mg to 500 mg or from 10 mg to 300 mg 
or from 50 mg to 300 mg or from 10 mg to 200 mg or from 50 
mg to 200 mg or from 100 mg to 300 mg or from 100 mg to 
200 mg or from 200 mg to 300 mg of active material (e.g., a 
compound of any of formulae I or III). In some embodiments, 
a dosage form for oral administration to humans contains at 
least any of 10, 25, 50, 100, 150, 200, 250 or 300 mg and no 
more than 500 or 800 or 1000 mg of active material (e.g., from 
at least 50 mg to no more than 500 mg). In some embodi 
ments, a dosage form for oral administration to humans con 
tains at least any of 10, 25, 50, 100, 150, 200, 250 or 300 mg 
or no more than 500 or 800 or 1000 mg of active material. In 
Some embodiments, a dosage form for oral administration to 
humans contains any of 10, 25, 50, 100, 150, 200, 250, 300, 
350, 400, 450, 500, 550, 600, 650, 700, 750, 800, 850, 900, 
950, or 1000 mg of active material. It is understood that a 
dosage form in an amount provided herein may be adminis 
tered to a patient (e.g., a human in need thereof) in accordance 
with a dosing regimen provided herein, such as once, twice or 
thrice daily dosing. In one aspect, a dosing regimen provides 
for administration of at least 10 mg and no more that 1,000 mg 
of active material (e.g., a compound of any of formulas I or 
III) daily, and it is understood that the amount may be pro 
vided in any Suitable dosage form and amount (e.g., 500 mg 
twice daily or 1,000 mg once daily would provide the same 
amount of 1,000 mg/day dosing). The invention embraces 
once daily dosing to an individual (e.g., a human in need 
thereof) of a dosage form of compound (e.g., a compound of 
any of formulas I or III) containing at least 50 mg and not 
more than 300 mg of compound. In certain embodiments, the 
carrier material varies from about 5 to about 95% of the total 
compositions (weight:weight). 
0709. It should be understood that in addition to the ingre 
dients particularly mentioned above the formulations of this 
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invention may include other agents conventional in the art 
having regard to the type of formulation in question, for 
example those Suitable for oral administration may include 
flavoring agents. 

0710. The invention further provides veterinary composi 
tions comprising at least one active ingredient as above 
defined together with a veterinary carrier. 
0711 Veterinary carriers are materials useful for the pur 
pose of administering the composition and may be solid, 
liquid or gaseous materials which are otherwise inert or 
acceptable in the veterinary art and are compatible with the 
active ingredient. These veterinary compositions may be 
administered orally, parenterally or by any other desired 
rOute. 

0712 Effective dose of active ingredient depends at least 
on the nature of the condition being treated, toxicity, whether 
the compound is being used prophylactically (lower doses), 
the method of delivery, and the pharmaceutical formulation, 
and will be determined by the clinician using conventional 
dose escalation studies. 

Routes of Administration 

0713. One or more compounds disclosed herein (herein 
referred to as the active ingredients) are administered by any 
route appropriate to the condition to be treated. Suitable 
routes include oral, rectal, nasal, topical (including buccal 
and Sublingual), vaginal and parenteral (including Subcuta 
neous, intramuscular, intravenous, intradermal, intrathecal 
and epidural), and the like. It will be appreciated that the 
preferred route may vary with for example the condition of 
the recipient. An advantage of the compounds disclosed 
herein is that they are orally bioavailable and can be dosed 
orally. 

Dosing Regimen 

0714. The compound, such as a compound of any of For 
mulas I and III, may be administered to an individual in 
accordance with an effective dosing regimen for a desired 
period of time or duration, Such as at least about one month, 
at least about 2 months, at least about 3 months, at least about 
6 months, or at least about 12 months or longer. In one 
variation, the compound is administered on a daily or inter 
mittent schedule for the duration of the individual’s life. 

0715. The dosage or dosing frequency of a compound of 
any of Formulas I and III may be adjusted over the course of 
the treatment, e.g., based on the judgment of the administer 
ing physician. 
0716. The compound may be administered to an indi 
vidual (e.g., a human) in an effective amount. In one aspect, 
the compound is administered once daily. In one aspect, the 
compound is administered twice a day. In one aspect, the 
compound is administered three times daily. It is understood 
that the compound may be administered in any dosage 
amount provided herein, such as a dosage amount that would 
provide at least 10 mg/day dosing and no more than 1,000 
mg/day dosing. Once daily oral dosing is embraced. Such as 
by administering a dosage form containing from 50 mg to 300 
mg of compound. 

243



US 2014/0303164 A1 Oct. 9, 2014 

0717 The antiviral properties of a compound of the inven- -continued 
tion may be determined using Test A described below. 

% inhibition at % inhibition at 

Test A: Antiviral Assay in MT4 Cells Compound 2M 0.2 M CC50 (nM) 

0718 For the antiviral assay, 40 uL of a concentration 31 89 89 8O34 
required to achieve a final effective 1x test concentration of Sir 37 
3-fold serially diluted compound in culture medium with 34 78 78 8758 
10% FBS was added to each well of a 384-well plate (10 35D 91 28 4204 
concentrations) in quadruplicate. MT-4 cells were next mixed as: 3. : i. 
with HIV-IIIbatan m.o.i of 0.003 for 1 hour, after which time 38 96 96 3516 
35 uL of virus/cell mixture (2000 cells) was immediately 39C 91 7 26475 
added to each well containing 40 uL of diluted compound. 40 87 87 8719 
The plates were then incubated at 37° C. for 5 days. After 5 3. . S. C. 
days of incubation, 25ul of 2x concentrated CellTiter-GloTM 43 100 1OO S419 
Reagent (catalog iG7571, Promega Biosciences, Inc., Madi- 44 94 94 6816 
son, Wis.) was added to each well containing MT-4 cells. Cell 45G 92 92 O4O1 
lysis was carried out by incubating at room temperature for 10 46 89 87 O490 

- 0 47 100 1OO 21441 
min and then chemiluminescence was read. EC50 values 48 88 88 23969 
were calculated as the compound concentration that caused a 49 87 87 23967 
50% decrease in luminescence signal, a measure of HIV-1 50 96 95 1736 
replication. Percent inhibition of virus-induced cell killing 51 95 95 1128 
calculated from the dose response curve at 2 LM and 0.2 LM : 3. 5. 
drug concentration is shown in the table below. S4 98 98 8076 

55C 92 92 9559 

Test B: Cytotoxicity Assay 56F 97 97 1896.1 
57 93 93 7634 

0719 Compound cytotoxicity and the corresponding S8G 95 95 8440 
CC50 values was determined using the same protocol as 53B t 
described in the antiviral assay (Test A) except thatuninfected 61B 96 96 14309 
cells were used. 62 100 1OO 5695 

0720 Compounds of the present invention demonstrate 2. 3. 3. s 
antiviral activity (Test A) as depicted in the table below. 65 100 85 19301 
Shown below are the corresponding values for CC50 and 66 97 97 6956 
percent inhibition of virus-induced cell killing in the presence 67I 94 94 21471 
of 2 uM and 0.2 uM drug concentration. 68G 96 96 9638 

69 77 77 718 
70 94 94 9976 
71 87 87 9509 

% inhibition at % inhibition at 72 87 85 5865 
Compound 2M 0.2M CC50 (nM) 73 86 86 4494 

74D 99 99 690S 
1B 77 17 8569 75 93 92 >40267 
2 90 79 14347 76F 98 98 22571 
3D 82 82 4149 77E 97 96 11804 
4H 74 8 22793 78 98 98 14418 
5G 58 3 >53.192 79 OO OO 4716 
6 73 5 >53.192 8O OO 96 8579 
7 92 8 5664 81 OO OO 12466 
8C 86 6 21955 82 99 99 96.98 
9B 95 92 14557 83 94 94 9935 
1OB 85 1 >53.192 84 OO OO 8734 
11 66 3 >53.192 85 96 96 7850 
12 58 1 >53.192 86 99 99 6471 
13 O >53.192 87 96 95 6803 
14E 89 87 6824 88 OO OO 8488 
15 94 93 10261 89 95 95 7773 
16C 65 23 3670 9 OD 97 97 762O 
17 8O 95 12556 91E OO OO 9.382 
18 90 96 6934 92 OO OO 6244 
19G. 93 97 19626 93 92 92 4809 
2O 8O 96 11162 94 OO OO 7577 
21H 92 92 7628 
22C 92 92 4949 95 93 93 6513 
23B 88 83 7619 96 OO OO 6998 
24B 83 78 5921 97 OO OO 7596 
25 89 89 9139 98 OO OO 8410 
26 100 84 1OO14 99B OO OO 6366 
27G 89 89 10412 1OO 99 99 S136 
28 84 71 12175 101 95 95 6526 
29B 81 8O 15266 102 OO OO 5815 
30 91 1 8582 103 OO OO 6792 
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Compound 

O4 
05 
O6 
O7 
08C 
09 
10 
11 
12D 
13D 
14G 
15C 
16A 
17F 
18 
19C 
2OH 
21 
22 
23 
24 
25D 
26 
27 
28B 
29 
30 
31E 
32C 
33 
34 
35B 
36D 
37C 
38 
39B 
4OM 
41D 
42 
43 
44 
45 
46I 
47 
48B 
49 
50 
51 
52 
53 
S4 
55I 
56E 
57G 
58G 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68B 
69 
70 
71D 
72 
73 
74 
75 
76 

E 

% inhibition at 

100 
74 
96 
95 
94 
97 
98 
90 
97 
97 
100 
91 
93 
100 
96 
99 
88 
98 
88 
90 
97 
97 
92 
92 
94 
82 
85 
96 
92 
90 
83 
93 

100 
83 
94 
98 
100 
92 
98 
95 
99 

83 
86 
87 
92 
89 
98 
97 
99 
78 
87 
71 
95 
100 
84 
81 
86 
97 
72 
92 
93 
90 
92 
88 

92 
85 
95 
100 

-continued 

% inhibition at 
0.2M 

1OO 

95 
95 
94 
97 
15 
89 
97 

1OO 
84 
62 
93 
96 
99 
51 
46 
88 
90 
97 
96 
92 
92 
93 
S4 
8O 
95 
92 
90 
82 
93 

93 
61 
94 
98 
1OO 
92 
98 
95 
99 

83 
86 
87 
92 
89 
98 
97 
99 
78 
87 
71 
95 
1OO 
84 
81 
79 
96 
72 
92 
93 
90 
92 
88 

92 
85 
95 
1OO 

93 

CC50 (nM) 

7463 
31484 
12404 
5303 

>53076 
29567 

>53.192 
9593 
13891 
1092 
14834 
93.13 
10484 
27833 
23924 
9242 
11699 
91.84 
9072 
7904 
9145 
3628 
5507 
8762 

>53.192 
23264 
26728 
28895 
2S316 
11872 
18649 
12488 
26,782 
2SS84 
10904 
26745 
27427 
20477 
21843 
22412 
8853 

40SO4 
S456 

24421 
34110 

>53.192 
12421 
16958 

>42470 
61 

>43678 
>53.192 
>46082 
174O2 

Compound 2M 0.2 M CC50 (nM) 

77D 100 1OO >53.192 
78 100 95 3999 
79 100 1OO S481 
80C 100 1OO 212S2 
81C 100 1OO >53.192 
82L. 100 1OO 98.29 
83F 84 84 24OO 
84 90 90 7694 
85C 89 89 816O 
86D 87 87 1517 
87G 84 84 9776 
88 92 92 26275 
89 88 88 7249 
90 98 98 3907 
91 91 91 O142 
92 98 95 28776 
93 92 92 23055 
94 99 84 21268 
95 90 88 1235 
96 92 76 O783 
97 63 5373 
98 98 64 23690 
99 95 95 22472 
2OO 90 89 2230 

% inhibition at 

-continued 

% inhibition at 
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0721 The data above represent an average over time of 
each assay for each compound. For certain compounds, mul 
tiple assays have been conducted over the life of the project. 
Thus, the data reported in the tables include the data reported 
in the priority document, as well as data from assays run in the 
intervening period. In the above table, percent inhibition val 
ues have been normalized to 100% where the calculation of 
percent inhibition would have resulted in a value greater than 
100. 

0722. In one embodiment, the compounds demonstrate 
>10% inhibition at 2 uM. In one embodiment, the compounds 
demonstrate >30% inhibition at 2 uM. In one embodiment, 
the compounds demonstrate >50% inhibition at 2 uM. In one 
embodiment, the compounds demonstrate >70% inhibition at 
2u.M. In one embodiment, the compounds demonstrate-75% 
inhibition at 2 LM. In one embodiment, the compounds dem 
onstrate >80% inhibition at 2 uM. In one embodiment, the 
compounds demonstrate >85% inhibition at 2 uM. In one 
embodiment, the compounds demonstrate >90% inhibition at 
2u.M. In one embodiment, the compounds demonstrated 95% 
inhibition at 2 uM. It is to be understood that the compounds 
disclosed herein can be grouped according to their% inhibi 
tion as described above. 

0723. In one embodiment, the compounds demonstrate 
>10% inhibition at 0.2 uM. In one embodiment, the com 
pounds demonstrate >30% inhibition at 0.2 M. In one 
embodiment, the compounds demonstrate >50% inhibition at 
0.2 LM. In one embodiment, the compounds demonstrate 
>70% inhibition at 0.2 uM. In one embodiment, the com 
pounds demonstrate >75% inhibition at 0.2 M. In one 
embodiment, the compounds demonstrate >80% inhibition at 
0.2 LM. In one embodiment, the compounds demonstrate 
>85% inhibition at 0.2 uM. In one embodiment, the com 
pounds demonstrate >90% inhibition at 0.2 M. In one 
embodiment, the compounds demonstrate >95% inhibition at 
0.2 uM. It is to be understood that the compounds disclosed 
herein can be grouped according to their '% inhibition as 
described above. 
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0724. In one variation, a compound is of any formulae 
provided herein, wherein the compound exhibits from 85%- 
100% inhibition of virus-induced cell killing at 2 LM. In one 
variation, a compound is of any formulae provided herein, 
wherein the compound exhibits from 85%–100% inhibition 
of virus-induced cell killing at 0.2LM. In other embodiments, 
a compound is of any formulae provided herein wherein the 
compound exhibits from 50-100, 60-100, 70-100, 80-100, or 
90-100% inhibition of virus-induced cell killing at 2 LM or at 
0.2 uM. 
0725. It is understood that % inhibition may be evaluated 
by techniques known in the art. In a particular variation, a 

Compound 

94 
Oct. 9, 2014 

compound is of any formulae provided herein wherein the 
compound exhibits from 85%-1 10% inhibition of virus-in 
duced cell killing at 2 uM or at 0.2 uM as measured by the 
method provided in the Test A and Test B sections discussed 
above. 

0726 Percent inhibition was also calculated for certain 
compounds as compared to previously published compounds 
(WO 2013/006738) and is shown below. The percent inhibi 
tion of virus-induced cell killing at 2 uM and 0.2 uM was 
measured by the method provided in the Test A and Test B 
sections discussed above. 

Response at 2 M Response at 0.2 M 

X1 94 21 

28 84 71 

5G 58 3 
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-continued 

95 

Compound Response at 2 M Response at 0.2 IM 

18 

0727. The specific pharmacological responses observed 
may vary according to and depending on the particular active 
compound selected and whether there are present pharmaceu 
tical carriers and/or pharmaceutically active compounds, as 
well as the type of formulation and mode of administration 
employed, and Such expected variations or differences in the 
results are contemplated in accordance with practice of the 
present invention. 

0728. The Examples provided herein describe the synthe 
sis of compounds disclosed herein as well as intermediates 
used to prepare the compounds. It is to be understood that 
individual steps described herein may be combined. It is also 
to be understood that separate batches of a compound may be 
combined and then carried forth in the next synthetic step. 

91 

90 

0729 
F 

65 

96 

CHF 

2 

Example 1 

N 
Br 
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CCN 
-e- 
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-continued chloride (0.8 mL) was added and the mixture was stirred at 
ambient temperature for another hour. Then diluted with 
DCM (150 mL) and washed with 1.0 NHCl (50 mL), satu 
rated aqueous Sodium bicarbonate (1x50 mL), and Saturated 
aqueous sodium chloride (1x50 mL). The organic layer was 

9NB dried over MgSO filtered through Celite R, and concen 
O trated in vacuo to give the title product (3B). MS (m/z) 308.29 

O M+H". 

Synthesis of 5'-(4,4,5,5-tetramethyl-1,3,2-dioxaboro 
lan-2-yl)spirocyclopropane-1,1'-isoindolin-3-one 

(3C) 
(0736. In a microwave tube were charged 3B (200 mg, 0.65 
mmol), bis(pinacolato)diboron (330 mg, 1.3 mmol) and 
potassium acetate (191 mg, 1.95 mmol), 1,1'-Bis(diphe 
nylphosphino) ferrocenedichloropalladium(II) (14 mg. 0.02 
mmol) and 1,4-dioxane (8 mL) The mixture was heated up to 
150° C. for 20 min in a Microwave Synthesizer. Upon 
completion the solution was diluted in EtOAc and the organic 
layer was washed with water and a saturated NaCl solution, 
dried over MgSO and concentrated in vacuum to give the 
title compound as a dark brown solid. A half amount of the 
product was purified by silica gel chromatography eluting 
with EtOAchexanes to afford the title product. MS (m/z) 
286.23 M+H". 

14D 

Synthesis of 2-((3bS4aR)-5,5-difluoro-3-(trifluo 
romethyl)-3b.4.4a.5-tetrahydro-1H-cyclopropa 3.4 
cyclopenta 1.2-cpyrazol-1-yl)-N-((S)-2-(3,5-dif 
luorophenyl)-1-(6-(3-hydroxy-3-methylbut-1-yn-1- 

9NB yl)-3-(3'-oxospirocyclopropane-1,1'-isoindolin-5'- 
O yl)pyridin-2-yl)ethyl)acetamide (3D) 

0737. In a microwave tube were charged with 14D (33 mg, 
0.05 mmol), 3C (21 mg, 0.075 mmol), LiCl (6 mg, 0.15 

3C mmol), KCO (21 mg, 0.15 mmol), Pd(PPh3)Cl. (3 mg) and 
Pd(dppf)Cl. (3 mg). To the mixture was added 1 mL of DME 
and 0.2 mL of H.O.The mixture was heated up to 165°C. for 
12 min in a Microwave Synthesizer. After cooled down and 
filtered through a syringe filter, purified on reverse phase 
HPLC eluting with acetonitrile and water (with 0.1%TFA) to 
afford the title product. "H NMR (400 MHz, CDOD) & 8.77 
(d. J=8.4 Hz, 1H), 7.55 (d. J=8.0 Hz, 1H), 7.46 (d. J=8.0 Hz, 
1H), 7.40 (d. J=7.8 Hz, 1H), 7.32-7.16 (m, 2H), 6.64 (t, J=9.2 
HZ, 1H), 6.24 (d. J=6.5 Hz, 2H), 5.39 (t, J=7.3 Hz, 1H), 4.86 
(s. 2H), 3.08-2.92 (m, 2H), 2.58-2.31 (m, 2H), 1.62 (s, 6H), 
1.60- 1.33 (m, 5H), 1.12 (m. 1H). 
(0738 MS (m/z) 738.15 M+H". 

Example 4 

0739 

O (S) Synthesis of 3'-oxospirocyclopropane-1,1'-isoindo- n NH2 
lin-5-yl trifluoromethanesulfonate (3B) B i? 

r 

0735. The mixture of compound 3A (1 g, 5.7 mmol, pre- N1 N O 
pared according to the method presented in Tetrahedron Let 
ters 50 (2009) 1267-1269), DCM (20 mL), and EtN(0.9 mL, 2 DCM 
6.8 mmol) was cooled to 0°C. using an ice/water bath. Trif 
luoromethanesulfonyl chloride (0.91 mL, 8.5 mmol) was 
added dropwise via syringe. The mixture was then stirred for 4A 
1 h in ambient temperature. More Trifluoromethanesulfonyl 
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the residue purified by column chromatography on silica to 
provide 2.6 g of the title compound. MS (m/z)368.9M--H". 

Synthesis of (S) N-(S)-1-(3,5-dibromopyridin-2- 
yl)-2-(3,5-difluorophenyl)ethyl)-2-methylpropane-2- 

sulfinamide (4C) 
0741 (S) N-((3,5-dibromopyridin-2-yl)methylene)-2- 
methylpropane-2-sulfinamide (2.6 g., 7.1 mmol) was dis 
solved in THF (24 mL) and cooled to -78° C. (3,5-difluo 
robenzyl)magnesium bromide (34 mL, 0.25 M in EtO) was 
added dropwise. The reaction was stirred at -78°C. for 3 hr 
then let warm to 0°C. and quenched. The reaction was par 
titioned between EtOAc and aq. NHC1. The organics were 
separated, dried, and removed in vacuo. The residue purified 
by column chromatography on silica to provide the title com 
pound. MS (m/z) 496.6 M+H". 

Synthesis of (S)-1-(3,5-dibromopyridin-2-yl)-2-(3,5- 
difluorophenyl)ethanamine (4D) 

0742 To (S)- N -((S)-1-(3,5-dibromopyridin-2-yl)-2- 
(3,5-difluorophenyl)ethyl)-2-methylpropane-2-sulfinamide 
(650 mg) dissolved in DCM (3 mL) was added 4N HCl in 
dioxanes (4 mL). The reaction was stirred for 2 hr at ambient 
temperature. Solvents were removed in vacuo and the crude 
desired product was used without further purification. MS 
(m/z)393.0M+H". 

Synthesis of (S)-tert-butyl 1-(3,5-dibromopyridin-2- 
yl)-2-(3,5-difluorophenyl)ethylcarbamate (4E) 

0743 (S)-1-(3,5-Dibromopyridin-2-yl)-2-(3,5-difluo 
rophenyl)ethanamine (780 mg, 1.84 mmol) was combined 
with di-tert-butyl dicarbonate (400 mg, 1.84 mmol) and TEA 
(515 uL, 3.7 mmol) in DCM (9 mL). The reaction was stirred 
for 2 hr at ambient temperature. The reaction was partitioned 
between EtOAc and H.O.The organics were separated, dried, 
and removed in vacuo. The residue purified by column chro 
matography on silica to provide the title compound. MS (m/z) 
492.9 M+H". 

Synthesis of (S)-tert-butyl 1-(3-bromo-5-(3-hydroxy 
3-methylbut-1-ynyl)pyridin-2-yl)-2-(3,5-difluo 

rophenyl)ethylcarbamate (4F) 
0744. To (S)-tert-butyl 1-(3,5-dibromopyridin-2-yl)-2-(3, 
5-difluorophenyl)ethylcarbamate (140 mg, 0.29 mmol) in 
THF (18 mL) was added 2-methylbut-3-yn-2-ol (42 uL, 0.43 
mmol), TEA (0.9 mL), Pd(PPh)Cl. (30 mg) and CuI (16 
mg). The reaction was stirred for 2 hr at ambient temperature 
and then partitioned between EtOAc and H2O. The organics 
were separated, dried, and removed in vacuo. The residue 
purified by column chromatography on silica to provide the 
title compound as a mixture with 4E which was used in the 
next step. MS (m/z) 496.7 M+H". 

Synthesis of (S) N-(1-(3-bromo-5-(3-hydroxy-3- 
methylbut-1-ynyl)pyridin-2-yl)-2-(3,5-difluorophe 
nyl)ethyl)-2-(3-(difluoromethyl)-4,4,7,7-tetrafluoro 
4,5,6,7-tetrahydro-1H-indazol-1-yl)acetamide (4G) 

0745. A mixture of (S)-tert-butyl 1-(3-bromo-5-(3-hy 
droxy-3-methylbut-1-ynyl)pyridin-2-yl)-2-(3,5-difluo 
rophenyl)ethylcarbamate and (S)-tert-butyl 1-(3,5-dibro 
mopyridin-2-yl)-2-(3,5-difluorophenyl)ethylcarbamate (105 
mg) obtained from the previous step was dissolved in DCM (3 
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mL) and treated with 4N HCl in dioxanes (4 mL). The reac 
tion was stirred for 2 hr then solvents removed in vacuo. The 
residue purified by column chromatography on silica to pro 
vide 18 mg of (S)-4-(6-(1-amino-2-(3,5-difluorophenyl) 
ethyl)-5-bromopyridin-3-yl)-2-methylbut-3-yn-2-ol (MS 
(m/z) 395.0 M+H"). To (S)-4-(6-(1-amino-2-(3,5-difluo 
rophenyl)ethyl)-5-bromopyridin-3-yl)-2-methylbut-3-yn-2- 
ol (18 mg, 0.046 mmol) in DMF (1 mL) was added 2-(3- 
(difluoromethyl)-4,4,7,7-tetrafluoro-4,5,6,7-tetrahydro-1H 
indazol-1-yl)acetic acid (15 mg, 0.05 mmol), iPr-NEt (17 uL. 
0.1 mmol) and HATU (26 mg, 0.07 mmol). The reaction was 
stirred 30 min and then partitioned between EtOAc and H.O. 
The organics were separated, dried, and removed in vacuo. 
The crude product was used directly in the next reaction. MS 
(m/z) 679.2M+H". 

Synthesis of (S)-2-(3-(difluoromethyl)-4,4,7,7-tet 
rafluoro-4,5,6,7-tetrahydro-1H-indazol-1-yl)-N-(2- 
(3,5-difluorophenyl)-1-(5-(3-hydroxy-3-methylbut 
1-ynyl)-3-(3-oxoisoindolin-5-yl)pyridin-2-yl)ethyl) 

acetamide (4H) 

0746 To (S)- N-(1-(3-bromo-5-(3-hydroxy-3-methyl 
but-1-ynyl)pyridin-2-yl)-2-(3,5-difluorophenyl)ethyl)-2-(3- 
(difluoromethyl)-4,4,7,7-tetrafluoro-4,5,6,7-tetrahydro-1H 
indazol-1-yl)acetamide (16 mg 0.02 mmol) in DME (0.7 
mL) was added 6-(4.4.5.5-tetramethyl-1,3,2-dioxaborolan 
2-yl)isoindolin-1-one (7 mg, 0.03 mmol), Pd(PPh)Cl. (2 
mg), LiCl (1 mg), and aq2M KCO (30 LL). The reaction 
was heated in a microwave reactor to 150° C. for 20 min. The 
reaction was purified by RPHPLC to provide the desired 
product. "H NMR (400 MHz, Methanol-d) & 8.69 (d. 1H), 
7.62-7.49 (m, 2H), 7.43 (s, 1H), 7.28 (s, 1H), 6.98-6.58 (m, 
4H), 6.26 (d. 2H), 5.34 (d. 2H), 5.18 (s, 1H), 5.05 (s. 2H), 4.48 
(s. 2H), 3.02 (t, J–7.5 Hz, 3H), 2.49 (s.7H), 1.56 (s, 5H). MS 
(m/z) 732.1M+H". 

Example 5 
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LONG ACTING PHARMACEUTICAL COMPOSITIONS

CROSS REFERENCE TO RELATED PATENTS AND PATENT APPLICATIONS

[0001] This is a Patent Cooperation Treaty Application and claims the benefit of U.S.

Provisional Patent Application No. 62/055,779, filed on September 26, 2014; which is hereby

incorporated by reference in its entirety.

FIELD OF THE INVENTION

[0002] The present invention relates to long acting parenteral (LAP) formulations as

well as methods of treating Human Immunodeficiency Virus (HIV) infection and acquired

immunodeficiency syndrome (AIDS) using the same.

BACKGROUND OF THE INVENTION

[0003] Presently, long-term suppression of viral replication with anti retroviral drugs is

the only option for treating HIV-1 infection. To date, a number of approved drugs have been

shown to greatly increase patient survival. However, therapeutic regimens known as highly

active antiretroviral therapy (HAART) are often complex because a combination of different

drugs must be administered to the patient to avoid the rapid emergence of drug-resistant

HIV-1 variants. Such regimens typically entail frequent administration of multiple drugs at

high doses to maintain efficacious drug plasma levels. Consequently, a prescribed treatment

may require ingestion of multiple and/or large dosage forms which can lead to reduced

patient compliance resulting in reduced drug efficacy and development of multiple drug

resistant strains of HIV. Therefore, despite the positive impact of HAART on patient survival,

drug effectiveness and resistance issues can still occur with sometimes fatal consequence.

[0004] The emergence of multidrug-resistant (MDR) HIV-1 isolates has serious

clinical consequences and must be suppressed with a new drug regimen, known as salvage

therapy. Current guidelines recommend that salvage therapy includes at least two, and

preferably three, fully active drugs. Typically, first-line therapies combine three to four drugs

targeting the viral enzymes reverse transcriptase (RT) and protease (PR). One option for

salvage therapy is to administer different combinations of drugs from the same mechanistic

class that remain active against the resistant isolates. However, the options for this approach

are often limited, as resistant mutations frequently confer broad cross-resistance to different
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drugs in the same class. Alternative therapeutic strategies have recently become available

with the development of fusion, entry, and integrase (IN) inhibitors. However, resistance to all

three new drug classes has already been reported both in vitro and in vivo.

[0005] Accordingly, successful treatments of HIV-1-infected patients which alleviate

compliance issues and are effective against resistant strains are a continual need.

SUMMARY OF THE INVENTION

[0006] The present invention addresses the issue of non-compliance as well as the

prevention of, or treatment of, HIV by formulating certain HIV inhibitor compounds, including

the first compound, second compound, and/or third compound, as a Long Acting Parenteral

(LAP) composition suitable for administration, for example, once per month, once every 2

months, once every 3 months, once every 6 months or once every 12 months.

[0007] For example, a LAP composition of the present invention may comprise a

pharmaceutically acceptable excipient and a first compound of the structure:

("first compound") or a pharmaceutically acceptable salt thereof,

in combination with:

a second compound ("second compound") of the structure:

or a pharmaceutically acceptable salt thereof, and optionally, also in combination with

a third compound ("third compound") of the structure:

443



[0008] In other embodiments, the first compound and second compound may

comprise their isomer forms wherein the present invention provides a long acting parenteral

(LAP) pharmaceutical composition comprising a pharmaceutically acceptable excipient and a

first compound of the structure:

or a pharmaceutically acceptable salt thereof,

in combination with a second compound of the structure:

or a pharmaceutically acceptable salt thereof.

[0009] In one aspect of the present invention, there is provided a LAP pharmaceutical

composition including the first compound, second compound, and/or third compound, or a

pharmaceutically acceptable salt thereof.

[0010] In a second aspect of the present invention, there is provided a method for the

treatment or prevention of an HIV infection in a human having an HIV infection including

administering to the human a LAP pharmaceutical composition including the first compound,

second compound, and/or third compound, or a pharmaceutically acceptable salt thereof.

[001 1] In a third aspect of the present invention, there is provided a method for the

treatment or prevention of an HIV infection in a human having an HIV infection including
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administering to the human a LAP pharmaceutical composition including the first compound,

second compound, and/or third compound, or a pharmaceutically acceptable salt thereof.

[0012] In a fourth aspect of the present invention, there is provided use of a LAP

pharmaceutical composition including the first compound, second compound, and/or third

compound, or a pharmaceutically acceptable salt thereof in HIV medical therapy.

[0013] In a fifth aspect of the present invention, there is provided the use of the first

compound, second compound, and/or third compound, or a pharmaceutically acceptable salt

thereof in the preparation of a long acting parenteral medicament for use in the treatment or

prevention of HIV infection in a human.

[0014] In an sixth aspect of the present invention, there is provided the use of the the

first compound, second compound, and/or third compound, or a pharmaceutically acceptable

salt thereof in the preparation of a long acting parenteral medicament for use in the treatment

or prevention of HIV infection in a human.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] Figure 1 depicts a plot of LAP Mean Concentration of the first compound

versus time in hours of a LAP Rat PK study at 5 mg/kg and 20 mg/kg doses.

[0016] Figure 2 depicts a plot of LAP Mean Concentration of the first compound

versus time in hours of a LAP Dog PK study at 2.5 mg/kg and 5 mg/kg doses.

[0017] Figure 3 depicts a plot of LAP Mean Concentration of the first compound

versus time in hours of a LAP Rat (IM) PK study for different drug microparticle formulations

DETAILED DESCRIPTION OF THE INVENTION

[0018] The HIV Gag polyprotein precursor (Pr55Gag), which is composed of four

protein domains - matrix (MA), capsid (CA), nucleocapsid (NC) and p6 - and two spacer

peptides, SP1 and SP2, represents a new therapeutic target. Although the cleavage of the

Gag polyprotein plays a central role in the progression of infectious virus particle production,

to date, no antiretroviral drug has been approved for this mechanism.

[0019] In most cell types, assembly occurs at the plasma membrane, and the MA

domain of Gag mediates membrane binding. Assembly is completed by budding of the

immature particle from the cell. Concomitant with particle release, the virally encoded PR

cleaves Gag into the four mature protein domains, MA, CA, NC and p6, and the two spacer

peptides, SP1 and SP2. Gag-Pol is also cleaved by PR, liberating the viral enzymes PR, RT
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and IN. Gag proteolytic processing induces a morphological rearrangement within the

particle, known as maturation. Maturation converts the immature, donut-shaped particle to

the mature virion, which contains a condensed conical core composed of a CA shell

surrounding the viral RNA genome in a complex with NC and the viral enzymes RT and IN.

Maturation prepares the virus for infection of a new cell and is absolutely essential for particle

infectivity.

[0020] Bevirimat (PA-457) is a maturation inhibitor that inhibits the final step in the

processing of Gag, the conversion of capsid-SP1 (p25) to capsid, which is required for the

formation of infectious viral particles. Bevirimat has activity against ART-resistant and wild-

type HIV, and has shown synergy with antiretrovirals from all classes. Bevirimat reduced HIV

viral load by a mean of 1.3 logi 0/mL in patients who achieved trough levels of >= 20 µg/mL

and who did not have any of the key baseline Gag polymorphisms at Q369, V370 or T371.

However, Bevirimat users with Gag polymorphisms at Q369, V370 or T371 demonstrated

significantly lower load reductions than patients without Gag polymorphisms at these sites.

[0021] Other examples of maturation inhibitors can be found in PCT Patent

Application No. WO201 1/100308, "Derivatives of Betulin"; PCT Patent Application No.

PCT/US2012/024288, "Novel Anti-HIV Compounds and Methods of Use Thereof ; Chinese

PCT Application No. PCT/CN201 1/001302, "Carbonyl Derivatives of Betulin" ; Chinese PCT

Application No. PCT/CN201 1/001303, "Methylene Derivatives of Betulin"; Chinese PCT

Application Nos. PCT/CN201 1/002105 and PCT/CN201 1/002159, "Propenoate Derivatives of

Betulin"; and US Provisional Application No. 61/576,448, "Derivatives of Betulin". With each

iteration of maturation inhibitor a need exists to optimize the polymorphism isolate coverage

and achieve maximum potency while minimizing the protein shift. To date, no maturation

inhibitor has achieved an optimal balance of these three properties.

[0022] PCT Published Application No. WO201 3090664, which is hereby incorporated

by reference in its entirety, and deriving from US Provisional Application 61/576448, filed

December 16, 201 1 , discloses maturation inhibitors which are betulin derivatives useful in the

treatment of HIV infection and AIDS. Such betulin derivatives include 4-

(((3aR,5aR,5bR,7aR,9S,1 1aR,1 1bR,13aS)-3a-((R)-2-((4-Chlorobenzyl)(2-(dimethylamino)

ethyl)amino)-1-hydroxyethyl)-1-isopropyl-5a,5b,8,8,1 1a-pentamethyl-2-oxo-3,3a,4,5,5a,5b,

6,7,7a,8,9, 10 ,11,11a ,11b,12, 13 ,13a-octadecahydro-2H-cyclopenta[a]chrysen-9-yl)oxy)-2,2-

dimethyl-4-oxobutanoic acid which is the "First Compound":
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is a maturation inhibitor believed to provide optimization of the polymorphism isolate

coverage which achieves maximum potency while minimizing the protein shift. This

compound is currently being developed for the treatment of HIV infection and associated

disease states.

[0023] The "second compound" is Cabotegravir, an HIV integrase inhibitor currently

in development by GlaxoSmithKline as a long acting parenteral drug. The second compound

One of skill will understand how to make cabotegravir from the following published PCT

applications: PCT Patent Application No. PCT/US2006/016604 and PCT Patent Application

No. PCT/US201 1/051713, both of which are hereby incorporated by reference in their

entireties.

[0024] The "third compound" is Rilpivirine, 4-[[4-[[4-(2-Cyanoethenyl)-2,6-

dimethylphenyl]amino]-2- pyrimidinyl]amino]benzonitrile, which is a non-nucleoside reverse

transcriptase inhibitor (NNRTI) of human immunodeficiency virus type 1 (HIV-1 ) and

indicated for the treatment of HIV-1 infection in treatment-naive adult patients in combination

with other antiretroviral agents. Rilpivirine hydrochloride was launched as film coated tablets

in Europe and the US (brand name Edurant). One of skill in the art will understand how to

make Rilpivirine from one or more of the following US Patent Nos. 6838464, 7067522,

7125879, 7638522, 8080551, and 8101629, all of which are hereby incorporated by

pound) has the following structure:

[0025] In spite of major progress made in the past decade to inhibit the replication of HIV-1 ,

thereby preventing the clinical presentation of AIDS, none of the currently available

treatments for HIV infection can cure the infection. Also HAART, or highly active antiretroviral
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therapy consisting of at least three antiretroviral drugs, may fail following the development of

viral resistance. Factors contributing to the incomplete suppression of HIV and to the

development of resistance include insufficient drug potency, non-compliance, restricted

tissue penetration, drug resistance and several host factors, such as host genetics. Thus,

compliance during a life-long treatment is crucial, as establishing minimal inhibitory drug

concentrations in the blood inhibits viral growth and the development of resistant strains.

[0026] The present invention addresses such problematic issues in the treatment or

prevention of HIV by formulating the first compound, second compound, and the optional

third compound either each one separately or two or three of them together as a long-acting

parenteral (LAP) composition or depot formulation suitable for administration, for example,

once per week, once every two weeks, once per month, once every 2 months, once every 3

months, once every 6 months or once every 12 months.

[0027] Long-acting parenteral formulations of the first and second compound and

optional third compound could generate sustained effective inhibitory concentrations with

infrequent dosing and may improve adherence to therapy. Next to facilitating maintenance of

viral suppression following traditional anti-HIV therapy, a long-acting formulation, may also

serve as a practical opportunity for pre-exposure prophylaxis.

[0028] The present invention features pharmaceutical compositions comprising an

active ingredient which is the first and second compound and optional third compound, or

pharmaceutically acceptable salts thereof, suitable for administration once monthly or longer.

[0029] Further features of the present invention are methods of using these

pharmaceutical compositions.

[0030] In one embodiment, the present invention features pharmaceutical

compositions, comprising the first compound, second compound, and/or third compound, or

pharmaceutically acceptable salt thereof, and a surfactant system.

[0031] In other embodiments, the present invention features a pharmaceutical

composition, comprising a therapeutically effective amount of first and second compound and

optional third compound, or pharmaceutically acceptable salts thereof, and a surfactant

system.

[0032] Pharmaceutically acceptable salts include, but are not limited to those

described in PCT Published Application No. WO201 3090664 deriving from US Provisional

Application 61/576448, filed December 16, 201 1.

[0033] The term "therapeutically effective amount," as used herein, means a sufficient

amount of a drug, compound, composition, product or pharmaceutical agent to abate or

reverse or treat a malady in a human or other mammal.
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[0034] The present invention features parenteral pharmaceutical compositions for

administration to a subject, for example a human.

[0035] In another embodiment, the present invention features long-acting parenteral

pharmaceutical compositions comprising the first and second compound and optional third

compound, or pharmaceutically acceptable salts thereof, and a surfactant system for weekly

(once every week) administration.

[0036] In another embodiment, the present invention features long-acting parenteral

pharmaceutical compositions comprising the first and second compound and optional third

compound, or a pharmaceutically acceptable salt thereof, and a surfactant system for b i

weekly (once every two weeks) administration.

[0037] In another embodiment, the present invention features long-acting parenteral

pharmaceutical compositions comprising the first and second compound and optional third

compound, or a pharmaceutically acceptable salt thereof, and a surfactant system for once

monthly administration.

[0038] In another embodiment, the present invention features long-acting parenteral

pharmaceutical compositions comprising the first and second compound and optional third

compound, or a pharmaceutically acceptable salt thereof, and a surfactant system for b i

monthly (once every two months) administration.

[0039] In another embodiment, the present invention features long-acting parenteral

pharmaceutical compositions comprising the first and second compound and optional third

compound, or a pharmaceutically acceptable salt thereof, and a surfactant system for tri-

monthly (once every three months) administration.

[0040] In another embodiment, the present invention features long-acting parenteral

pharmaceutical compositions comprising the first and second compound and optional third

compound, or a pharmaceutically acceptable salt thereof, and a surfactant system

administration once every six or twelve months, or any time point within this range.

[0041] The compositions of the present invention provide for the slow release of the

first and second compound and optional third compound, over an extended period of time

within the body of a subject. Therefore, in order to achieve therapeutic levels of drug, the first

and second compound and optional third compound, advantageously is released from the

composition within approximately one to three months, or any time point within this range.

[0042] An embodiment of the present invention is a pharmaceutical composition

suitable for parenteral administration comprising the first and second compound and optional

third compound, and a surfactant system comprising a combination of polymers providing for

the release of the first and second compound and optional third compound, over a period of
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one week to three months. A suitable combination of polymers is, for example, polysorbate

80 and polyvinylpyrrolidone (PVP).

[0043] The compositions of the present invention may be administered to the subject

by various routes, including intramuscular (IM), intravenous (IV), or subcutaneous (SQ).

Therefore, in one embodiment, the compositions of the present invention are administered to

a subject by an intramuscular route. In another embodiment, the compositions of the present

invention are administered to a subject by an intravenous route. In another embodiment, the

compositions of the present invention are administered to a subject by a subcutaneous route.

[0044] For purposes of the present invention, a "surfactant system" means any

formulation suitable for pharmaceutical purposes that includes at least one surfactant. For

example, a surfactant system that can be used with the present invention may include, in

addition to a surfactant, additional components such as buffers, polymers (for drug particles),

wetting agents, stabilizers, tonicity modifiers, and solvents such as water.

[0045] The surfactant system may include any surfactant as long as it is compatible

with pharmaceutical applications. For example, suitable surfactants include, but are not

limited to, polyoxyethylene sorbitan fatty acid esters (polysorbates such as polysorbate 20 or

80), poloxamers (such as LUTROL™ F68, F108 and F127 which are block copolymers of

ethylene oxide and propylene oxide, sodium dodecylsulfate and/or sodium lauryl sulphate),

sorbitan esters of fatty acids (SPAN), polyethoxylated castor oil and its derivatives,

tocopheryl polyethylene glycol succinate, and polyvinyl alcohols. In certain embodiments, the

surfactant system comprises an amount of surfactant that ranges from about 0.01% (w/v) to

about 5% (w/v) surfactant. In other embodiments, the surfactant system comprises an

amount of surfactant that ranges from about 0.1% (w/v) to about 3% (w/v) surfactant. In still

other embodiments, the surfactant system comprises about 0.2% (w/v) surfactant. In still

other embodiments, the surfactant system comprises about 0.4% (w/v) surfactant. In other

embodiments, the surfactant system comprises polysorbate-80 (e.g., Tween-80). In still

other embodiments, the surfactant system comprises 0.4% (w/v) polysorbate-80.

[0046] Representative stabilizers include, but are not limited to, polyethylene glycols,

carboxymethylcellulose calcium, carboxymethylcellulose sodium, methylcellulose,

hydroxyethylcellulose, hydroxypropylcellulose, hydroxymethylpropylcellulose,

polysaccharides, hyarluronic acid, polyvinyl alcohol (PVA) and polyvinylpyrrolidone (PVP). In

certain embodiments, the surfactant system comprises an amount of stabilizer that ranges

from about 0.01% (w/v) to about 5% (w/v) stabilizer. In other embodiments, the surfactant

system comprises an amount of stabilizer that ranges from about 1% (w/v) to about 5% (w/v)

stabilizer. In other embodiments, the surfactant system comprises an amount of stabilizer

that ranges from about 1% (w/v) to about 3% (w/v) stabilizer. In still other embodiments, the
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surfactant system comprises about 2% (w/v) stabilizer. In other embodiments, the surfactant

system comprises polyethylene glycols. In other embodiments, the surfactant system

comprises PEG-3350. In still other embodiments, the surfactant system comprises 2% (w/v)

PEG-3350.

[0047] Suitable buffer salts include, but are not limited to, buffer salts selected from

phosphate salts, citrate salts, acetate salts, and tartrate salts, etc. In certain embodiments,

the surfactant system comprises an amount of buffer salts that ranges from about 1mM to

about 100mM buffer salt. In other embodiments, the surfactant system comprises an amount

of buffer salts that ranges from about 2mM to about 50mM buffer salt. In other embodiments,

the surfactant system comprises an amount of buffer salts that ranges from about 3mM to

about 25mM buffer salt. In other embodiments, the surfactant system comprises an amount

of buffer salts that ranges from about 5mM to about 15mM buffer salt. In still other

embodiments, the surfactant system comprises about 10mM buffer salt. In certain

embodiments, the pH of the buffer salt is adjusted to range from about pH 6.0 to about pH

8.0. In other embodiments, the pH of the buffer salt is adjusted to range from about pH 6.5 to

about pH 7.5. In other embodiments, the pH of the buffer salt is adjusted to range from about

pH 6.7 to about pH 7.3. In one embodiment, the buffer salt comprises phosphate buffered

saline (PBS). In another embodiment, the buffer salt comprises phosphate buffered saline at

a concentration of about 10mM. In another embodiment, the buffer salt comprises phosphate

buffered saline at a concentration of about 10 mM and a pH of about 6.9.

[0048] Suitable tonicity modifiers include, but are not limited to, sodium chloride,

mannitol, sucrose, maltose, and dextrose, etc. In one embodiment, the tonicity modifier

comprises sodium chloride. In another embodiment, the tonicity modifier is sodium chloride.

In certain embodiments, the surfactant system comprises a concentration of tonicity modifier

that ranges from about 0 to about 350 mM. In certain embodiments, the surfactant system

comprises a concentration of tonicity modifier that ranges from about 0 to about 175 mM. In

certain embodiments, the surfactant system has a tonicity that ranges from about 250 to

about 350 mOsmol/kg.

[0049] In one embodiment, the first and second compound and optional third

compound can be suspended as microparticles in a surfactant system and aqueous buffer.

In some embodiments, the first compound can be in an amorphous form or in a crystalline

form. Typically, the drug particle size (D
50

) will range from about 0.05 µη to about 100 µη .

In other embodiments, the drug particle size will range from about 0.1 µηι to about 50 µηι . In

other embodiments, the drug particle size will range from about 0.1 µηι to about 20 µηι . In

other embodiments, the drug particle size (D
50

) will range from about 0.1 µηι to about 10 µηι .
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In other embodiments, the drug particle size (D
50

) will range from about 0.1 µηι to about 5

µηι . In other embodiments, the drug particle size (D
50

) will range from about 1 µηι to about 5

µηι . In other embodiments, the drug particle size (D
50

) will range from about 0.05 µηι to

about 0.05 µηι . In other embodiments, the drug particle size (D
50

) will range from about 0.5

µηι to about 5 µηι . In other embodiments, the drug particle size (D
50

) will range from about 5

µηι to about 25 µηι . In other embodiments, the drug particle size (D
50

) will range from about

25 µηι to about 100 µηι .

[0050] In still other embodiments, the drug particle size in the surfactant system can

be mixed sizes. For example, having substantially different particle sizes from relatively large

to relatively small, can achieve acceptable pharmacokinetic parameters for the formulation

because the small particles are absorbed and metabolized quicker than the larger particles.

This type of mixed particle size formulation could enhance the long acting nature of the

present invention by providing a quicker release of drug to the subject early after

administration while still maintaining a long acting release of the drug at distant times after

administration. Therefore, in one embodiment, the present LAP invention could comprise two

or more substantially different particle sizes that would allow for earlier and later release of

the first compound and second compound and optional third compound and such differing

absorption kinetics would be a means of enhancing a durable long acting drug exposure. In

one embodiment, the first compound is in a microparticle form, wherein the microparticles of

the first compound range in size from about 0.05 µηι to about 100 µηι , wherein said

microparticles comprise two or more substantially different particle sizes.

[0051] In still other embodiments, the drug particles of the first and second compound

and optional third compound are encapsulated into polymer based microparticles that can,

optionally, be subsequently freeze dried for extended storage. When the term

"encapsulated" is used with regards to the present invention, it is meant that the first and

second compound and optional third compound is substantially surrounded by a polymer

even though some compound may still be present on the surface of the encapsulated

compound/polymer structure. Immediately before use, the dry microparticles can optionally

suspended in an aqueous buffer solution. The polymers used to prepare such microparticles

can be selected from a series of biodegradable polymers including poly (lactic-co-glycolic)

acid (Mw 5-200 kD) and its derivatives, such as polyethylene glycol based amphiphilic

polymers, etc. The microparticle size (D
50

) could range from about 1 µηι to about 100 µηι and

the drug encapsulation could range from about 10% to about 70% (w/w). In one

embodiment, the drug particles of the first and second compound and optional third
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compound are encapsulated into polymer based microparticles such as those containing

Resomer™. In another embodiment, the drug particles of the first and second compound

and optional third compound are encapsulated into polymer based microparticles such as

those containing Resomer™ 752S.

[0052] In other embodiments, in-situ gels could be used to encapsulate the first

compound. This could be a water-miscible organic solvent-based solution that contains both

the first compound and a gel-forming polymer that is water-insoluble. Once administrated (IM

or SC), the organic solvent dissipates away and the water-insoluble polymer precipitates out

to form the gel containing the first compound. The the first compound would then slowly

diffuse out as the polymer-based gel degrades in body. The polymers used to prepare in-situ

gels are selected from a series biodegradable polymers including poly (lactic-co-glycolic) acid

(Mw 5-200 kD) and its derivatives, polyethylene glycol based amphiphilic polymers, etc. The

organic solvents are selected from N-methyl pyrrolidone (NMP), dimethylsulfoxide (DMSO),

dimethylformamide (DMF), dimethylacetamie (DMA), etc. The concentration of the polymer in

the organic solvent could be between 1-50% (w/w) and the first compound concentration

could be between 1-50% (w/w).

[0053] Alternatively, the microparticle formulation can be made through spray-drying

process. Similarly, the organic solution containing both the first compound and the selected

polymer prepared as described herein is subjected to a spray-drying process where the

organic solvent is rapidly evaporated under nitrogen gas flow to form the first and second

compound and optional third compound encapsulated microparticles. The drying temperature

is no less than 35C and the solution spray rate is no less than 0.1 ml/min. For the in-situ gel

microparticles, the the first compound and the selected polymer could be co-dissolved into

the suitable organic solvent wherein the organic solvent must meet the following critieria: a)

has a good solubility for the selected polymer; b) has a good miscibility with aqueous

solution; and c) has a low toxicity and demonstrated safety when use in human; for example

N-methyl pyrrolidone (NMP), dimethylsulfoxide (DMSO), dimethylformamide (DMF),

dimethylacetamie (DMA), etc. The resulted solution containing both the first compound and

selected polymer can be formulated by varying the polymer concentration, the polymer to the

first compound ratio in the solvent so as to control the gel forming rate after administration

and the subsequent drug diffusion rate. The solution finally is subjected to a terminal

sterilization by γ-irradiation on dry ice at a minimum dose of 25 kGy.

[0054] An example of a combination of polymers includes a polysorbate, for example,

polysorbate 80 as wetting agent and a polyvinylpyrrolidone (PVP), for example, Plasdone

K29/32 as a stabilizer. Therefore, in one embodiment, the present invention features a

parenteral pharmaceutical composition comprising a first and second compound and optional
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third compound, or pharmaceutically acceptable salts thereof, and polysorbate 80 and the

polyvinylpyrrolidone: Plasdone K29/32.

[0055] An embodiment of the present invention is a pharmaceutical composition for

parenteral administration comprising the first and second compound and optional third

compound, and a surfactant system suitable for commonly known sterilization technologies

such as gamma irradiation, electron beam irradiation and autoclave sterilization.

[0056] An embodiment of the present invention is a pharmaceutical composition for

parenteral administration comprising the first and second compound and optional third

compound, and a surfactant system that can be manufactured using aseptic technique.

[0057] An embodiment of the present invention is a pharmaceutical composition for

parenteral administration comprising the first and second compound and optional third

compound, and a surfactant system suitable for gamma radiation sterilization.

[0058] An embodiment of the present invention is a pharmaceutical composition for

parenteral administration comprising the first and second compound and optional third

compound, and a surfactant system suitable for sterilization technologies by electron beam

irradiation or autoclave sterilization.

[0059] An embodiment of the present invention is a pharmaceutical composition for

parenteral administration that can be presented as a "ready to use" sterile suspension or

lyophile for reconstitution.

[0060] The compositions of the present invention may be administered by

subcutaneous or intramuscular injection. The compositions of the present invention may also

be administered by intradermal or intravitreal injection or implant. The compositions of the

present invention may also be administered by other parenteral routes of administration.

[0061] The preparation of the compositions of the present invention may be

performed by milling using a wet bead mill and sterilized by gamma irradiation.

[0062] Another feature of the present invention is to simplify treatment regimens for

HIV with the goal of enhancing patient compliance by providing a simplified dosage form

containing therapeutically effective amounts of the first and second compound and optional

third compound, or a pharmaceutically acceptable salt thereof.

[0063] The present invention also features a method for treating HIV infections in a

human, which method comprises administering to said human a composition according to the

invention. The present invention features the use of a pharmaceutical composition according

to the invention in the treatment of HIV infections. The present invention features the

manufacture of a medicament according to the invention for use in medical therapy. The

present invention features the manufacture of a medicament according to the invention for

use in the treatment of HIV infection.
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[0064] The present invention also features a method for treating HIV infections in a

human which method comprises administering to said human a composition according to the

invention before, during, or after therapy with the first and second compound and optional

third compound, in tablet or solution form.

[0065] It will be appreciated by those skilled in the art that reference herein to

"treatment" extends to treatment of an established malady, infection or symptoms thereof.

[0066] The present invention also features a method for preventing HIV infections in

a human, which method comprises administering to said human a composition according to

the invention. The present invention features the use of a pharmaceutical composition

according to the invention in the prevention of HIV infections. The present invention features

the manufacture of a medicament according to the invention for use in prophylactic medical

therapy. The present invention features the manufacture of a medicament according to the

invention for use in preventing HIV infection.

[0067] The present invention also features a method for treating or preventing HIV

infections in a human which method comprises administering to said human a composition

according to the invention before, during, or after therapy with the first and second compound

and optional third compound, in tablet or solution form.

[0068] Therefore, in certain embodiments of the present invention, there is provided a

pharmaceutical composition comprising a therapeutically effective amount of a long acting

formulation com rising a first compound of the structure:

("first compound") or a pharmaceutically acceptable salt thereof,

in combination with:

a second compound ("second compound") of the structure:
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or a pharmaceutically acceptable salt thereof, and optionally in combination with

"third compound") of the structure:

in a pharmaceutically acceptable carrier for parenteral administration.

[0069] In other embodiments, there is provided a pharmaceutical composition

comprising the first and second compound and optional third compound, which are

formulated for subcutaneous administration.

[0070] In other embodiments, there is provided a pharmaceutical composition

comprising the first and second compound and optional third compound, which are

formulated for intramuscular administration.

[0071] In other embodiments, there is provided a pharmaceutical composition

comprising the first and second compound and optional third compound, which are

formulated for administration once weekly or longer.

[0072] In other embodiments, there is provided a pharmaceutical composition

comprising the first and second compound and optional third compound, which are

formulated for administration once weekly.

[0073] In other embodiments, there is provided a pharmaceutical composition

comprising the first and second compound and optional third compound, which are

formulated for administration once per month.

[0074] In other embodiments, there is provided a pharmaceutical composition

comprising the first and second compound and optional third compound, which are

formulated for administration once every two months. In other embodiments, there is

provided a pharmaceutical composition comprising the first and second compound and

optional third compound, which are formulated for administration once every three months. In

other embodiments, there is provided a pharmaceutical composition comprising the first and

second compound and optional third compound, which are formulated for administration at

any interval between 30 and 365 days.

[0075] In other embodiments, there is provided a pharmaceutical composition

comprising the first compound and second compound and optional third compound, wherein

the compounds are present in the compostion in the form of crystalline nanoparticles.
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[0076] In other embodiments, there is provided a pharmaceutical composition

comprising the first compound and second compound and optional third compound, wherein

the compounds are present in the compostion in the form of matrix release particles.

[0077] In other embodiments, there is provided a pharmaceutical composition

comprising the first compound and second compound and optional third compound, wherein

the composition can be terminally sterilized by gamma irradiation.

[0078] In other embodiments, there is provided a method for the treatment of an HIV

infection in a human having an HIV infection comprising administering to the human a single

treatment pharmaceutical composition comprising a therapeutically effective amount of a long

acting formulation comprising the first and second compound and optional third compound, or

pharmaceutically acceptable salts thereof, in a pharmaceutically acceptable carrier for

parenteral administration.

[0079] In other embodiments, there is provided a method for the prevention of an HIV

infection in a human comprising administering to a human at risk of acquiring an HIV

infection, a single treatment pharmaceutical composition comprising a therapeutically

effective amount of a long acting formulation comprising the first compound and second

compound and optional third compound, or pharmaceutically acceptable salts thereof, in

a pharmaceutically acceptable carrier for parenteral administration.

[0080] In other embodiments, there is provided a LAP pharmaceutical composition,

comprising: the first compound, second compound, and/or third compound, or

pharmaceutically acceptable salts thereof.

[0081] In other embodiments, there is provided a method for the treatment of an HIV

infection in a human having an HIV infection, comprising: administering to the human a LAP

pharmaceutical composition including the first compound, second compound, and/or third

compound, or pharmaceutically acceptable salts thereof.

[0082] In other embodiments, there is provided a method for the prevention of an HIV

infection in a human having an HIV infection, comprising: administering to the human a LAP

pharmaceutical composition including the first compound, second compound, and/or third

compound, or pharmaceutically acceptable salts thereof.

[0083] In other embodiments, there is provided a LAP pharmaceutical composition,

comprising: the first compound and second compound and/or third compound, or

pharmaceutically acceptable salts thereof and, further comprising a surfactant system.

[0084] In other embodiments, there is provided a LAP pharmaceutical composition,

comprising: the first compound and second compound and/or optional third compound or a

pharmaceutically acceptable salt thereof, further comprising a surfactant system, wherein the
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surfactant system comprises a surfactant in an amount ranging from about 0.1% (w/v) to

about 3% (w/v) surfactant, or an amount ranging from 0.2% (w/v) to about 0.4% (w/v)

surfactant, or the surfactant system comprises about 0.4% (w/v) surfactant.

[0085] In other embodiments, there is provided a LAP pharmaceutical composition,

comprising: the first compound and second compound and/or optional third compound in

combination with one or more additional compounds selected from the group consisting of

dolutegravir and ritonavir, or a pharmaceutically acceptable salt thereof.

[0086] In other embodiments, there is provided a method for the treatment of an HIV

infection in a human having an HIV infection, comprising: administering to the human a LAP

pharmaceutical composition including the first compound and second compound and/or

optional third compound, or pharmaceutically acceptable salts thereof, in combination with

one or more additional compounds selected from the group consisting of dolutegravir and

ritonavir, or a pharmaceutically acceptable salt thereof.

[0087] In other embodiments, there is provided a LAP pharmaceutical composition,

comprising: the first compound and second compound and/or optional third compound, or

pharmaceutically acceptable salts thereof, in combination with any boosting agent, such as,

ritonavir. The boosting agent could be dosed simultanteously as the first compound in the

same IV or SC syringe, or it could be dosed separately as an oral tablet or capsule.

[0088] In other embodiments, the the LAP composition comprising the first compound

and second compound and/or optional third compound are administered to the subject only

after the subject has been administered treatment comprising a generally accepted

antiretroviral (ARV) regimen. An initial ARV regimen generally consists of two NRTIs in

combination with an NNRTI, a P I (preferably boosted with ritonavir [RTV]), an INSTI, or a

CCR5 antagonist (namely maraviroc [MVC]). In clinical trials, NNRTI-, PI-, INSTI-, or CCR5

antagonist-based regimens have all resulted in HIV RNA decreases and CD4 cell increases

in a large majority of patients. For example, one generally accepted ARV regimen comprises

could be selected from any of the following for antiretroviral (ARV)-naive patients:

efavirenz/tenofovir disoproxil fumarate/emtricitabine (EFV/TDF/FTC)

ritonavir-boosted atazanavir + tenofovir disoproxil fumarate/emtricitabine (ATV/r +
TDF/FTC)

ritonavir-boosted darunavir + tenofovir disoproxil fumarate/emtricitabine (DRV/r +
TDF/FTC)

raltegravir + tenofovir disoproxil fumarate/emtricitabine (RAL + TDF/FTC)
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[0089] The pharmaceutical compositions of the invention are presented as

pharmaceutical compositions suitable for parenteral administration. The compositions may

also include a safe and effective amount of other active ingredients, such as antimicrobial

agents, antiviral agents, or preservatives.

[0090] It will be appreciated by those skilled in the art that the amount of active

ingredients required for use in treatment will vary according to a variety of factors, including

the nature of the condition being treated and the age and condition of the patient, and will

ultimately be at the discretion of the attending physician, veterinarian or health care

practitioner.

[0091] Compositions of the present invention enable patients greater freedom from

multiple dosage regimens and ease the needed diligence required in remembering complex

daily dosing times and schedules. The compositions of the present invention are particularly

suitable for administration as a single dose monthly, bi-monthly or tri-monthly, or at any

interval between 30 and 365 days, including every six or twelve months.

[0092] Advantageously, the compositions of the present invention may be

administered once per month.

[0093] The compositions of the present invention may be used in combination with

other pharmaceutical formulations as a component of a multiple drug treatment regimen.

Such combinations could be administered to a subject in one dosage unit, such as a fixed

dose combination or it could be administered in separate dosage units.

[0094] Compositions of the present invention may also be packaged as articles of

manufacture comprising a therapeutically effective amount of a compound of formula (I), or a

pharmaceutically acceptable salt thereof; and therapeutically effective amount of one or more

of the following: nucleoside reverse transcriptase inhibitor, non-nucleoside reverse

transcriptase inhibitor, protease inhibitor, and integrase inhibitor.

[0095] The packaging material may also have labelling and information related to the

pharmaceutical composition printed thereon. Additionally, an article of manufacture may

contain a brochure, report, notice, pamphlet, or leaflet containing product information. This

form of pharmaceutical information is referred to in the pharmaceutical industry as a

"package insert." A package insert may be attached to or included with a pharmaceutical

article of manufacture. The package insert and any article of manufacture labelling provides

information relating to the pharmaceutical composition. The information and labelling

provides various forms of information utilized by health-care professionals and patients,

describing the composition, its dosage and various other parameters required by regulatory

agencies such as the United States Food and Drug Agencies.

[0096] The present invention further provides the following embodiments:
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(a) A parenteral pharmaceutical composition comprising an effective amount of the first

and second compounds and/or optional third compound, or pharmaceutically acceptable

salts thereof, for the long term treatment of HIV infection, or prevention of HIV infection

in an individual at risk of being infected by HIV, wherein the composition is administered

intermittently at a time interval of at least one week.

(b) The composition according to (a) wherein the composition is administered once

every two weeks.

(c) The composition according to (a) wherein the composition is administered once

every month.

(d) The composition according to any one of (a) to (c) wherein the effective amount of

each of the first and second compounds and/or optional third compound, or

pharmaceutically acceptable salts thereof, is selected such that the blood plasma

concentration of the first and second compounds and/or optional third compound, in a

subject is kept during a prolonged period of time at a level between a maximum blood

plasma level which is the blood plasma level that causes significant side effects and the

minimum blood plasma level that is the lowest blood plasma level that causes the first

and second compound and optional third compound, to provide effective treatment or

prevention of HIV infection.

(e) The composition according to (d) wherein the blood plasma level of a subject is kept

at a level equal to or above about 150 ng/ml, in particular equal to or above about 600

ng/ml.

(f) The composition according to any one of (a) to (e), wherein the composition is

administered subcutaneously or intramuscularly.

(g) The composition according to any one of (a) to (f), which comprises the

aforementioned surfactant system comprising polysorbate and /or polyvinylpyrrolidone.

(h) A method for the treatment or prevention of an HIV infection in a human comprising

a pharmaceutical composition according to any of the above (a) to (g).

[0097] The dose of the administered first and second compound and optional third

ompound, which is the amount of the compounds in the parenteral composition for use in the

invention, may be selected such that the blood plasma concentration of the compounds in a

subject is kept during a prolonged period of time above a minimum blood plasma level. The

term "minimum blood plasma level" (or C
min.

) in this context refers to the lowest efficacious

blood plasma level, that is, the blood plasma level of the compounds that provides effective

prevention or treatment HIV infection. In the case of transmission of HIV from an individual
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infected by HIV to an individual not infected by HIV, this is the lowest blood plasma level that

is effective in inhibiting said transmission.

[0098] The blood plasma level of the LAP formulations comprising the first and

second compounds and optional third compound in a subject may be kept at a level above a

minimum blood plasma level of about 170 ng/ml, about 700 ng/ml, or about 1000 ng/ml. The

blood plasma levels of the compounds in a subject may be kept above these minimum blood

plasma levels because at lower levels the drug may no longer be effective, thereby

increasing the risk of transmission of HIV infection, and may be suboptimal for treatment of

HIV infected subjects. Plasma levels of the compounds may be kept at higher levels to avoid

the development of HIV mutations, while maintaining a safety margin.

[0099] An advantage of the mode of administration of the LAP formulations

comprising the first and second compound and (I) is that high C min levels can be achieved

without a commensurate high C max, which could mitigate potential side effects associated

With Cmax.

[00100] The effective amount of the first and second compounds and optional third

compound to be administered may be selected such that the blood plasma concentrations in

a subject are kept during a prolonged period of time at a level between a maximum plasma

level (or C max) and the minimum blood plasma level (or C min) .

[00101] In some embodiments the blood plasma level of the compounds in a subject

may be kept between the minimum blood plasma level (or C min as specified above) and the

lower maximum plasma level of compound (I) (or C max) which is defined as the level that

corresponds to the lowest blood plasma level where the compounds act therapeutically. The

lowest level where the compounds act therapeutically is the lowest blood plasma level that is

effective in inhibiting replication of HIV in individuals infected by HIV so that the viral load of

HIV is relatively low, for example where the viral load (represented as the number of copies

of viral RNA in a specified volume of serum) is below about 200 copies/ml, in particular below

about 100 copies/ml, more particularly below 50 copies/ml, specifically below the detection

limit of the assay for HIV.

[00102] As mentioned above, the blood plasma levels of the compounds depend on

the amount of active ingredient in each parenteral dosage administered. However, it also

depends on the frequency of the administrations (i.e. the time interval between each

administration). Both parameters can be used to direct the blood plasma levels to the desired

values. The dose may be higher where administrations are less frequent.

[00103] Although the plasma levels of the compounds should remain below a

maximum or above a minimum value, they may surpass the maximal value or drop below the

minimal value during relatively short periods of time, which may be as short as possible. The
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maximum and minimum plasma levels therefore can be expressed as mean plasma levels

during a certain period of time.

[00104] In some instances there may be a small initial plasma concentration peak

shortly after administration, after which the plasma levels achieve a steady-state.

[00105] The compositions of the present invention conveniently allow administration of

the first and second compound and optional third compound in unit dosage form containing,

for example, from about 1 mg to about 1000 mg, from about 20 mg to about 100 mg, from

about 20 mg to about 300 mg, from about 25 mg to about 800 mg, from about 25 mg to about

100 mg, from about 100 mg to about 200 mg, from about 200 mg to about 400 mg, from

about 100 mg to about 800 mg, from about 100 mg to about 600 mg, from about 100 mg to

about 400 mg per unit dosage form, or from about 400 mg to about 800 mg. In one

embodiment, the unit dose is from about 100 mg to about 200 mg, which is administered to

the subject once every month. In some embodiments, there could be an initially loading dose

that is substantially higher than the later maintenance dose. Therefore, in one embodiment,

the first compound is administered initially to the subject as a loading dose in amount that

ranges from 400 mg to 800 mg and then is administered as a maintenance dose thereafter in

an amount that ranges from about 20 mg to about 300 mg. In another embodiment, the

subject could be dosed initially with 800 mg, then dosed at 100 mg thereafter.

[00106] The unit dose concentration of the first and second compound and optional

third compound in the formulation may be selected from any of the following ranges: 0.05 -

0.5 µΜ , 0.5 to 1 µΜ , 1-5 µΜ , 5-25 µΜ , 25-50 µΜ , or 50-150 µΜ .

[00107] The dose to be administered may be calculated on a basis of about 1 mg/day

to about 50 mg/day, preferably 3 mg/day to about 30 mg/day. This corresponds to a weekly

dose of about 7 mg to about 350 mg, preferably about 20 mg to about 200 mg, or to a

monthly dose of about 30 mg to about 1500 mg, preferably about 90 mg to about 900 mg.

Doses for other dosing regimens can readily be calculated by multiplying the daily dose with

the number of days between each administration.

[00108] The dose to be administered may be calculated on a basis of about

0.001 mg/kg//day to about 1 mg/kg/day, preferably 0.05mg/kg/day to about 0.5 mg/kg/day.

This corresponds to a weekly dose of about 0.5 mg to about 500 mg, preferably about 20 mg

to about 200 mg, or to a monthly dose of about 30 mg to about 1500 mg, preferably about 90

mg to about 900 mg. Doses for other dosing regimens can readily be calculated by

multiplying the daily dose with the number of days between each administration.

[001 09] Once administered, the blood plasma levels of the first and second

compounds and optional third compound in a subject may be more or less stable. After initial

rise of the blood plasma levels, a steady state mode may be achieved during a prolonged
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period of time. By "steady state" is meant the condition in which the amount of drug present

in the blood plasma of a subject stays at more or less the same level over a prolonged period

of time. The plasma levels of the first and second compounds and optional third compound

may then gradually decrease over time, and when the minimum plasma level is reached,

then the next dose of first and second compounds and optional third compound may be

administered. The term "stays at more or less the same level" does not exclude that there

can be small fluctuations of the plasma concentrations within an acceptable range, for

example, within about 30%, about 20%, or about 10%.

[001 10] The parenteral compositions of the first and second compounds and optional

third compound may be administered by intravenous injection or, preferably by subcutaneous

or intramuscular administration.

[001 11] The present invention is based on the use of parenteral compositions of the

active ingredients comprising the first and second compounds and optional third compound

and therefore the nature of the carrier is selected for suitability for parenteral administration.

The carrier in most cases will comprise sterile water, in although other ingredients, for

example, to aid solubility, may be included. Injectable solutions or suspensions, for example,

may be prepared in which the carrier comprises saline solution, glucose solution or a mixture

of saline and glucose solution. Further, the carrier may contain the surfactant system

mentioned above such as polysorbate and polyethyleneglycol.

[001 12] The parenteral pharmaceutical composition comprising the first and second

compounds and optional third compound of the present invention is long-acting. Accordingly,

the composition is useful for the treatment or prevention of HIV infection with administration

at long time intervals, compared with conventional compositions or with other compounds

similar to the first and second compounds and optional third compound in chemical structure.

The compositions of the present invention can be intermittently administered to a patient,

e.g., once per week, once per month, once per every 2 months, or one per every 3 months.

In one embodiment, the compositions of the present invention could be administered at

higher dosages (e.g., 800 mg) as a "loading dose" for the first one to three months, while

after the first one to months the dosage could be lowered.

[001 13] Therefore, the compositions of the present invention and an administration by

subcutaneous (SC) or intramuscular (IM) injection using the same can lead to a remarkable

reduction in medication (pill) burden or difficulty in patient compliance. Further, such

intermittent administration of a composition of the present invention can contribute

to maintaining therapy at appropriate compliance which leads to prevention of emergence

of drug resistant HIV and maintaining the efficacy of therapy for an extended period of time.
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[001 14] In embodiment, the first compound formulation is a liquid suspension form for

a bolus intramuscular or subcutaneous administration at a concentration ranges from 10

mg/ml to 250 mg/ml and having an injection volume of up to 4 ml (e.g., 2 injections, each 2

ml).

EXAMPLES

[001 15] The following examples further describe and exemplify particular

embodiments within the scope of the present Invention. The examples are given solely for

illustration and are not to be construed as limitations as many variations are possible without

departing from spirit and scope of the Invention.

[001 16] The first compound may be synthesized by one of skill in the art by following

the teachings of PCT Published Application No. WO WO20 3090664 deriving from US

Provisional Application 61/576448, filed December 16, 20 which disclose a class of

compounds useful in the treatment of HIV infection and AIDS.

[001 17] A Thermo Orion 9 110DJWP microelectrode and a Metrohmn 827 pH Meter

were used for pH measurements. An Advanced Micro-Osmometer 3320 was used for

osmolarity measurements. A Retsch PM400 planetary mill was used for wet bead milling.

Example 1: Preparation of LAP Vehicle

[001 18] 1.0 g of Polysorbate 80 was added to a 0.5 L volumetric flask. About 100 mL

of Water for Injection (WFI) was added to the flask to dissolve. 8.5 g of Plasdone K29/32 was

added to the flask with an additional 300 mL of WFI. The contents were stirred with a stir bar

to dissolve. Phosphate buffer: 0.1 1039 g NaH2P0 4; 0.27598 g NaH2P0 4:H20 ; and 0.22572 g

Na2HP0 along with 4.16389 g NaCI as isotonicity agent was added. The mixture was again

stirred to dissolve and then was q.s. to 500 mL. The solution was filtered through a 0.22

micrometer Corning filter. The resultant LAP vehicle was 1.7% w/v Plasdone K29/32 and

0.2% w/v Polysorbate 80 in phosphate buffer: 0.004M NaH2Po4 and 0.006M Na2HP0 4.

Example 2 : Homogenized Suspension Compositions

[001 19] (a) 2.5 mg/ml homogenized solution of the first compound in LAP

Vehicle for subcutaneous injection(SQ).

[00120] 17.5 mg of the first compound was added to a clear 10 ml sterile vial with a

crimp cap. The LAP Vehicle (as prepared in Example 1) was added to a weight of 7 grams.
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The solution was homogenized using a handheld Polytron PT1200F homogenizer for 1-2

minutes with a speed increasing from low to near max. The solution was then stirred at

ambient room temperature. The resulting title solution had an osmolarity of 299 mOsm/kg

and pH of 6.92. The solution was utilized for 5 mg/kg SQ injections.

[00121] (b) 10.0 mg/ml homogenized solution of the first compound in LAP

Vehicle for SC and IM (intra-muscular) injection

[00122] 80 mg of the first compound was added to a clear 10 ml sterile vial with a

crimp cap. The LAP Vehicle (as prepared in Example 1) was added to a weight of 8 grams.

The solution was homogenized using a handheld Polytron PT1200F homogenizer for 1-2

minutes with a speed increasing from low to near max. The solution was then stirred at

ambient room temperature. The resulting title solution had an osmolarity of 300 mOsm/kg

and pH of 7.25. The solution was utilized for 5 mg/kg IM injections and 20 mg/kg SQ

injections.

[001 23] (c) 25.0 mg/ml homogenized solution of the first compound in LAP

Vehicle for SC and IM (intra-muscular) injection

[00124] 250 mg of the first compound was added to a clear 20 ml sterile vial with a

crimp cap. The LAP Vehicle (as prepared in Example 1) was added to a weight of 10 grams.

The solution was homogenized using a handheld Polytron PT1200F homogenizer for 1-2

minutes with a speed increasing from low to near max. The solution was then stirred at

ambient room temperature. The resulting title solution had an osmolarity of 323 mOsm/kg

and pH of 7.68. The solution was utilized for 2.5 mg/kg IM injections and 2.5 mg/kg SQ

injections.

[001 25] (d) 40.0 mg/ml homogenized solution of the first compound in LAP

Vehicle for IM injection

[00126] 160 mg of the first compound was added to a clear 5 ml sterile vial with a

crimp cap. The LAP Vehicle (as prepared in Example 1) was added to a weight of 4 grams.

The solution was homogenized using a handheld Polytron PT1200F homogenizer for 1-2

minutes with a speed increasing from low to near max. The solution was then stirred at

ambient room temperature. The resulting title solution had an osmolarity of 329 mOsm/kg

and pH of 7.87. The solution was used for 20 mg/kg IM injections.
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Example 3 : Wet Bead Milling Formulations

[001 27] (a) Preparation of Wet Bead Milled Stock Suspension of the first

compound in LAP Vehicle

[00128] 500 mg of the first compound is weighed into a 50ml_ milling vessel

compound of Formula I was added to a clear 10 ml sterile vial with a crimp cap. The LAP

Vehicle (as prepared in Example 1) was added to a weight of 10 grams thereby yielding a

100 mg/ml suspension. Beads were added at 4x suspension volume and the milling vessel

was sealed with security tape. Milling was started at 250 rpm for 3 hours using a planetary

mill PM400 with a 15 minute interval. After 3 hours the milling vessel was left in the planetary

mill overnight at ambient room temperature. The beads were filtered using a 25 mm Easy

pressure Syringe Filter Holder (screen size:149 micrometers). A milky suspension was

collected and stirred with a stir bar to defoam. The resulting wet bead milled (WBM)

suspension had an osmolarity of 303 mOsm/kg and pH of 7.2. The solution was utilized for

preparing the WBM suspensions following.

[001 29] (b) 10.0 mg/ml WBM suspension of the first compound in LAP Vehicle for

IM injection

[00130] 0.426 g of WBM suspension of Example 3(a) was added to a clear 5 ml sterile

vial with a crimp cap. The LAP Vehicle (as prepared in Example 1) was added to a weight of

2 grams. The contents were swirled to mix. The resulting title solution had a pH of 6.87. The

solution was utilized for 5 mg/kg IM injections.

[001 31] (c) 2.5 mg/ml WBM suspension of the first compound in LAP Vehicle for

SQ injection

[00132] 0.266 g of WBM suspension of Example 3(a) was added to a clear 10 ml

sterile vial with a crimp cap. The LAP Vehicle (as prepared in Example 1) was added to a

weight of 5 grams. The contents were swirled to mix. The resulting title solution had a pH of

6.78. The solution was utilized for 5 mg/kg SQ injections.

[00133] Injections were made in Sprague-Dawley rats SQ and IM at 5 and 20 mg/kg

doses with J 2, Cmax, T
max

, and AUC being measured. Results are shown in Table 1 and

Figure 1 , In Figure 1 the human protein adjusted IC
90

= 4.31 ng/mL; the y-axis was a LAP

concentration mean (n=3 per IM/SQ route); T
2

IV = 3.4 hours; and AUC 0 -24 V = 2.96

hr*microgram/mL.
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Table 1

a=24 days; b=57 days; c= 7 days; and d=42 days

[001 34] Injections were also made in Beagle dogs SQ and IM at 5 and 20 mg/kg doses

with T 2, Cmax, T
max

, and AUC measured. Results are shown in Table 2 and Figure 2 . In

Figure 2 the human protein adjusted IC
90

= 4.31 ng/mL; the y-axis was a LAP concentration

mean (n=3 per IM/SQ route); J 2 IV = 6.9 hours; and AUCo-24 IV = 4.15 hr*microgram/ml_.
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Table 2

a=22 days; b=40 days; c= 7 days; and d=36 days

Example 4 : Experimental Procedure for Rat LAP study:

[00135] For one formulation, if a particle size (D
50

) of > 1 µηι is desired, the drug (the

first compound) is either directly suspended into the aqueous buffer solution, or firstly milled

by air milling into a more desirable particle size then followed by the suspension. In such

cases, the suspension was prepared by weighing the drug and the buffer solution

components into a suitable container followed by adding water for injection. The mixture was

then vortexed until a uniform suspension was formed without visible agglomerates. Additional

water for injection was then added to the target volume. Alternatively, if a particle size (D
50

)

of < 1 µηι is desired, the drug is firstly suspended into the buffer solution as stated above,

then subjected to bead milling or microfluidization process in order to reduce the particle size

to the submicron range. The prepared suspension is then subjected to a terminal sterilization

by γ-irradiation at a minimum dose of 25 kGy.

[00136] For a second formulation, the drug (the first compound) and selected

encapsulating polymer were co-dissolved in a suitable organic solvent, wherein the organic

solvent met the following criteria: a) had a good solubility for the first compound and the

selected polymer, b) was not miscible with water; c) had a low boiling point, thus a good

volatility. Suitable organic solvents are; for example, methylene chloride (used in this

Example), chloroform, ethyl acetate, ethyl formate, etc. The solution was then mixed at a
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volume ratio 1:2 to 1:100 with water containing 0.1-10% (w/v) surfactant selected from

polyvinyl alcohol (PVA - 1% PVA used in this Example), polyvinyl pyrrolidone (PVP),

poloxamers, polysorbates, polyethoxylated castor oil, tocopheryl polyethylene glycol

succinate, etc, to form a uniform emulsion. The emulsion was then subjected to vacuum

evaporation to completely remove the volatile organic solvent, for example, in a rotorvap. The

uniform suspension was then centrifuged and the resulting pellet was washed with water for

injection 3 times to remove the surfactant. The washed pellet was then resuspended by water

for injection in a suitable container followed by freeze drying into powdery microparticles

encapsulating the first compound. The microparticles were then finally subjected to a terminal

sterilization by γ-irradiation on dry ice at a minimum dose of 25 kGy.

Microparticle A : (Drug:Resomer 752S 1:1)

Microparticle B : (Drug:Resomer 752S 1:2)

[00137] On the day of the study, the microparticle A (first compound:Resomer 752S

1:1) and B (first compound: Resomer 752S 1:2) were mixed with 0.912 and 0.945 ml of

vehicle, respectively, by vortexing until a visually uniform suspension was obtained with no

large agglomerates. The drug suspension was already formulated as a uniform 1 ml

suspension and was re-suspended by vortexing until a visually uniform suspension was

obtained with no large agglomerates. Three male Crl:CD rats per formulation were dosed

and sampled for the intramuscular route of administration of the first compound. The

intramuscular dose of the first compound was administered as a single dose of 20 mg/kg and

at a dose volume of 0.5 ml/kg. Blood samples were collected at 0.5, 1, 2 , 4 , 6 , 8 , 12, and 24

hours and up to 1680 hours post dose adminsitration. For each time point after dosing,

approximately 0.1 ml blood samples were collected through tail-snip method, and

immediately frozen and stored at -70°C until analysis. Rat blood samples were then

analyzed for the concentrations of the first compound using a method based on protein

precipitation followed by LC-MS/MS analysis. The results of this Example are shown in Table

3 and graphed in Figure 3 .
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Table 3
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What is Claimed:

1 . A long acting parenteral (LAP) pharmaceutical composition comprising a

pharmaceutically acceptable excipient and a first compound of the structure:

or a pharmaceutically acceptable salt thereof,

in combination with a second compound of the structure:

or a pharmaceutically acceptable salt thereof.

2 . A long acting parenteral (LAP) pharmaceutical composition comprising a

pha of the structure:

or a pharmaceutically acceptable salt thereof,

in combination with a second compound of the structure:
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or a pharmaceutically acceptable salt thereof.

3 . A long acting parenteral (LAP) pharmaceutical composition comprising a

pharmaceutically acceptable excipient and a first compound of the structure:

or a pharmaceutically acceptable salt thereof,

in combination with:

a) a second compound of the structure:

or a pharmaceutically acceptable salt thereof, and
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4 . A long acting parenteral (LAP) pharmaceutical composition comprising a

p d of the structure:

or a pharmaceutically acceptable salt thereof,

in combination with:

a) a second compound of the structure:

or a pharmaceutically acceptable salt thereof, and

b) a third compound of the structure:

5 . The pharmaceutical composition according to claims 1-4, further comprising a

surfactant system.

6 . The pharmaceutical composition according to claims 5 , wherein the surfactant system

comprises a surfactant in an amount ranging from about 0.1% (w/v) to about 3% (w/v)

surfactant.

7 . The pharmaceutical composition according to claim 5 , wherein the surfactant system

comprises a surfactant in an amount ranging from about 0.2% (w/v) to about 0.4%

(w/v) surfactant.
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8 . The pharmaceutical composition according to claim 5 , wherein the surfactant system

comprises about 0.4% (w/v) surfactant.

9 . The pharmaceutical composition according to claim 5 , wherein the surfactant system

comprises a surfactant selected from the group consisting of polyoxyethylene sorbitan

fatty acid esters, poloxamers, sorbitan esters of fatty acids (SPAN), polyethoxylated

castor oil and its derivatives, tocopheryl polyethylene glycol succinate, and polyvinyl

alcohols.

10. The pharmaceutical composition according to claim 9 , wherein the surfactant system

comprises a surfactant that is a polysorbate.

11. The pharmaceutical composition according to claim 9 , wherein the surfactant system

comprises a surfactant that is polysorbate 80.

12. The pharmaceutical composition according to claim 9 , wherein the surfactant system

comprises a poloxamer.

13. The pharmaceutical composition according to claim 9 , wherein the surfactant system

comprises poloxamer 338.

14. The pharmaceutical composition according to claim 9 , wherein the surfactant system

comprises tocopheryl polyethylene glycol succinate.

15. The pharmaceutical composition according to claim 9 , wherein the surfactant system

comprises poloxamer 338 and tocopheryl polyethylene glycol succinate.

16. The pharmaceutical composition according to claim 5 , wherein the surfactant system

comprises a stabilizer that is selected from the group consisting of polyethylene

glycols, carboxymethylcellulose calcium, carboxymethylcellulose sodium,

methylcellulose, hydroxyethylcellulose, hydroxypropylcellulose,

hydroxymethylpropylcellulose, polysaccharides, hyarluronic acid, polyvinyl alcohol

(PVA) and polyvinylpyrrolidone (PVP).
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17. The pharmaceutical composition according to claim 16, wherein the surfactant system

comprises a stabilizer that is polyethylene glycol.

18. The pharmaceutical composition according to claim 17, wherein the surfactant system

comprises a stabilizer that is PEG-3350.

19. The pharmaceutical composition according to claim 16, wherein the surfactant system

comprises a stabilizer in an amount that ranges from about 1% (w/v) to about 5%

(w/v) stabilizer.

20. The pharmaceutical composition according to claim 19, wherein the surfactant system

comprises about 2% (w/v) stabilizer.

2 1. The pharmaceutical composition according to claim 5 , wherein the surfactant system

comprises a buffer salt.

22. The pharmaceutical composition according to claim 2 1, wherein the surfactant system

comprises a buffer salt that is phosphate buffered saline.

23. The pharmaceutical composition according to claim 2 1, wherein the surfactant system

comprises a buffer salt at a concentration of about 10mM.

24. The pharmaceutical composition according to claims 1-4, wherein the first compound,

second compound, or third compound is in a crystalline form prior to encapsulating

into a microparticle and combining with a surfactant system.

25. The pharmaceutical composition according to claims 1-4, wherein the first compound,

second compound, or third compound is in an amorphous microparticle form.

26. The pharmaceutical composition according to claims 1-4, wherein the first compound,

second compound, or third compound is in a microparticle form, wherein the

microparticles of the first compound, second compound, or third compound range in

size from about 0.05 µηι to about 100 µηι .

27. The pharmaceutical composition according to claims 1-4, wherein the first compound,

second compound, or third compound is in a microparticle form, wherein the
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microparticles of the first compound, second compound, or third compound range in

size from about 0.1 µηι to about 5 µηι .

28. The pharmaceutical composition according to claims 1-4, wherein the first compound,

second compound, or third compound is encapsulated in a polymer.

29. The pharmaceutical composition according to claim 28, wherein the first compound,

second compound, or third compound is encapsulated in a polymer that comprises

poly (lactic-co-glycolic) acid.

30. A method of preventing or treating an HIV infection in a subject in need thereof

comprising administering to the subject a therapeutically effective amount of a long

acting parenteral (LAP) pharmaceutical composition comprising a pharmaceutically

acce table excipient and a first compound of the structure:

or a pharmaceutically acceptable salt thereof,

in combination with a second compound of the structure:

or a pharmaceutically acceptable salt thereof.

3 1 . The method according to claim 30, wherein the administering is performed separately

and each compound is administered in a long acting parenteral (LAP) pharmaceutical

composition.

32. The method according to claim 30, wherein the administering is performed

simultaneously in one long acting parenteral (LAP) pharmaceutical composition.
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33. A method of preventing or treating an HIV infection in a subject in need thereof

comprising administering to the subject a therapeutically effective amount of a long

acting parenteral (LAP) pharmaceutical composition comprising a pharmaceutically

re:

or a pharmaceutically acceptable salt thereof,

i cture:

or a pharmaceutically acceptable salt thereof.

34. The method according to claim 33, wherein the administering is performed separately

and each compound is administered in a long acting parenteral (LAP) pharmaceutical

composition.

35. The method according to claim 33, wherein the administering is performed

simultaneously in one long acting parenteral (LAP) pharmaceutical composition.

36. A method of preventing or treating an HIV infection in a subject in need thereof

comprising administering to the subject a therapeutically effective amount of a long

acting parenteral (LAP) pharmaceutical composition comprising a pharmaceutically

acce table excipient and a first compound of the structure:
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or a pharmaceutically acceptable salt thereof,

in combination with:

a) a second compound of the structure:

pharmaceutically acceptable salt thereof, and

b) a third compound of the structure:

37. The method according to claim 36, wherein the administering is performed separately

and each compound is administered in a long acting parenteral (LAP) pharmaceutical

composition.

38. The method according to claim 36, wherein the administering is performed

simultaneously in one long acting parenteral (LAP) pharmaceutical composition.

39. A method of preventing or treating an HIV infection in a subject in need thereof

comprising administering to the subject a therapeutically effective amount of a long

acting parenteral (LAP) pharmaceutical composition comprising a pharmaceutically

a
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or a pharmaceutically acceptable salt thereof,

in combination with:

a) a second compound of the structure:

or a pharmaceutically acceptable salt thereof, and

b) a third compound of the structure:

40. The method according to claim 39, wherein the administering is performed separately

and each compound is administered in a long acting parenteral (LAP) pharmaceutical

composition.

4 1. The method according to claim 39, wherein the administering is performed

simultaneously in one long acting parenteral (LAP) pharmaceutical composition.

42. The method according to claims 30-41 , wherein the subject is administered the LAP

pharmaceutical composition including the first compound, second compound, or third

compound, on a dosing regimen ranging from about every week to about every 6

months.

43. The method according to claim 42, wherein the subject is administered the LAP

pharmaceutical composition on a dosing regimen ranging from about every week to

about every three months.

44. The method according to claim 42, wherein the subject is administered the LAP

pharmaceutical composition on a dosing regimen ranging from about every week to

about every two months.
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45. The method according to claim 42, wherein the subject is administered the LAP

pharmaceutical composition on a dosing regimen that is monthly.

46. The pharmaceutical composition according to claims 1-41, wherein the first

compound, second compound, or third compound is in a microparticle form, wherein

the microparticles of the the first compound, second compound, or third compound

range in size from about 0.05 µηι to about 100 µηι , wherein said microparticles

comprise substantially the same size.

47. The pharmaceutical composition according to claims 1-41, wherein the first

compound, second compound, or third compound is in a microparticle form, wherein

the microparticles of the first compound, second compound, or third compound range

in size from about 0.05 µηι to about 100 µηι , wherein said microparticles comprise

two or more substantially different particle sizes that provide for earlier and later

release after administration to a subject and result in varying absorption kinetics

therein.

48. The pharmaceutical composition according to claims 1-41, wherein the first

compound, second compound, or third compound is in a microparticle form, wherein

the microparticles of the first compound, second compound, or third compound range

in size from about 0.05 µηι to about 0.5 µηι .

49. The pharmaceutical composition according to claims 1-41, wherein the first

compound, second compound, or third compound is in a microparticle form, wherein

the microparticles of the first compound range in size from about 0.5 µηι to about 5

µ .

50. The pharmaceutical composition according to claims 1-41 , wherein the first

compound, second compound, or third compound is in a microparticle form, wherein

the microparticles of the first compound, second compound, or third compound range

in size from about 5 µηι to about 25 µηι .

5 1 . The pharmaceutical composition according to claims 1-41, wherein first compound,

second compound, or third compound is in a microparticle form, wherein the
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microparticles of the first compound, second compound, or third compound range in

size from about 25 µηι to about 100 µηι .

52. The pharmaceutical composition according to claims 1-41, wherein the first

compound, second compound, or third compound is present in an amount ranging

from about 20 mg to about 100 mg.

53. The pharmaceutical composition according to claims 1-41, wherein the first

compound, second compound, or third compound is present in an amount ranging

from about 100 mg to about 200 mg.

54. The pharmaceutical composition according to claims 1-41, wherein the first

compound, second compound, or third compound is present in an amount ranging

from about 200 mg to about 400 mg.

55. The pharmaceutical composition according to claims 1-41, wherein the first

compound, second compound, or third compound is present in an amount ranging

from about 400 mg to about 800 mg.

56. The method according to claims 30-45, wherein the first compound, second

compound, or third compound is administered initially to the subject as a loading dose

in amount that ranges from 400 mg to 800 mg and then is administered as a

maintenance dose thereafter in an amount that ranges from about 20 mg to about 300

mg.

57. The method according to claims 30-45, wherein the LAP compositions comprising the

first compound, second compound, or third compound is administered to the subject

only after the subject has been administered treatment comprising a generally

accepted anti-retroviral regimen.
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HIGHLIGHTS OF PRESCRIBING INFORMATION 
These highlights do not include all the information needed to use 
ORENCIA safely and effectively. See full prescribing information for 
ORENCIA. 
ORENCIA (abatacept) 
for injection for intravenous use 
injection, for subcutaneous use 
Initial U.S. Approval: 2005 
---------------------------RECENT MAJOR CHANGES---------------------------
Dosage and Administration, Adult Rheumatoid Arthritis (2.1) 7/2011 
Dosage and Administration, General Considerations for Subcutaneous 
Administration (2.4) 7/2011 
Warnings and Precautions, Infections (5.3) 9/2011 

---------------------------INDICATIONS AND USAGE----------------------------
ORENCIA is a selective T cell costimulation modulator indicated for: 
Adult Rheumatoid Arthritis (RA) (1.1) 
• moderately to severely active RA in adults. ORENCIA may be used as 

monotherapy or concomitantly with DMARDs other than TNF 
antagonists (1.1). 

Juvenile Idiopathic Arthritis (1.2) 
• moderately to severely active polyarticular juvenile idiopathic arthritis in 

pediatric patients 6 years of age and older. ORENCIA may be used as 
monotherapy or concomitantly with methotrexate (1.2). 

Important Limitations of Use (1.3) 
• should not be given concomitantly with TNF antagonists (1.3, 5.1). 

------------------------DOSAGE AND ADMINISTRATION----------------------
Intravenous Administration for Adult RA (2.1) 

Body Weight of Patient Dose Number of Vials 
Less than 60 kg 500 mg 2 

60 to 100 kg 750 mg 3 
More than 100 kg 1000 mg 4 

Subcutaneous Administration for Adult RA (2.1) 
• After a single intravenous infusion as a loading dose (as per body weight 

categories above), 125 mg administered by a subcutaneous injection 
should be given within a day, followed by 125 mg subcutaneously once 
a week. 

• Patients who are unable to receive an infusion may initiate weekly 
injections of subcutaneous ORENCIA without an intravenous loading 
dose. 

• Patients transitioning from ORENCIA intravenous therapy to 
subcutaneous administration should administer the first subcutaneous 
dose instead of the next scheduled intravenous dose. 

Juvenile Idiopathic Arthritis (2.2) 
• Pediatric patients weighing less than 75 kg receive 10 mg/kg 

intravenously based on the patient’s body weight. Pediatric patients 
weighing 75 kg or more should be administered ORENCIA following 

the adult intravenous dosing regimen, not to exceed a maximum dose of 
1000 mg (2.2). 

General Dosing Information for Intravenous Administration (2.1) 
• Administer as a 30-minute intravenous infusion (2.1) 
• Following initial dose, give at 2 and 4 weeks, then every 4 weeks (2.1) 
• Prepare ORENCIA using only the silicone-free disposable syringe (2.3) 
• Use only sterile water to reconstitute the powder (2.3) 
• The reconstituted product must be administered using a filter (2.3) 

----------------------DOSAGE FORMS AND STRENGTHS---------------------
• 250 mg lyophilized powder in a single-use vial for intravenous infusion 

(3) 
• 125 mg/mL solution in a single-dose prefilled syringe (3) 

------------------------------CONTRAINDICATIONS-------------------------------
• None (4) 
------------------------WARNINGS AND PRECAUTIONS-----------------------
• Concomitant use with a TNF antagonist can increase the risk of 

infections and serious infections (5.1) 
• Hypersensitivity, anaphylaxis, and anaphylactoid reactions (5.2) 
• Patients with a history of recurrent infections or underlying conditions 

predisposing to infections may experience more infections (5.3, 8.5) 
• Discontinue if a serious infection develops (5.3) 
• Screen for latent TB infection prior to initiating therapy. Patients testing 

positive should be treated prior to initiating ORENCIA (5.3) 
• Live vaccines should not be given concurrently or within 3 months of 

discontinuation (5.4) 
• Patients with juvenile idiopathic arthritis should be brought up to date 

with all immunizations prior to ORENCIA therapy (5.4) 
• Based on its mechanism of action, ORENCIA may blunt the 

effectiveness of some immunizations (5.4) 
• COPD patients may develop more frequent respiratory adverse events 

(5.5) 

-------------------------------ADVERSE REACTIONS------------------------------
Most common adverse events (≥10%) are headache, upper respiratory tract 
infection, nasopharyngitis, and nausea (6.1). 

To report SUSPECTED ADVERSE REACTIONS, contact Bristol-Myers 
Squibb at 1-800-721-5072 or FDA at 1-800-FDA-1088 or 
www.fda.gov/medwatch 
------------------------USE IN SPECIFIC POPULATIONS-----------------------
• Pregnancy: Registry available. Based on animal data, may cause fetal 

harm (8.1). 

See 17 for PATIENT COUNSELING INFORMATION and FDA-
approved patient labeling 

Revised: 12/2011 

FULL PRESCRIBING INFORMATION: CONTENTS* 
1 INDICATIONS AND USAGE 

1.1 Adult Rheumatoid Arthritis (RA) 
1.2 Juvenile Idiopathic Arthritis 
1.3 Important Limitations of Use 

2 DOSAGE AND ADMINISTRATION 
2.1 Adult Rheumatoid Arthritis 
2.2 Juvenile Idiopathic Arthritis 
2.3 Preparation and Administration Instructions for 

Intravenous Infusion 
2.4 General Considerations for Subcutaneous Administration 

3 DOSAGE FORMS AND STRENGTHS 
4 CONTRAINDICATIONS 
5 WARNINGS AND PRECAUTIONS 

5.1 Concomitant Use with TNF Antagonists 
5.2 Hypersensitivity 
5.3 Infections 
5.4 Immunizations 
5.5 Use in Patients with Chronic Obstructive Pulmonary 

Disease (COPD) 
5.6 Immunosuppression 

6 ADVERSE REACTIONS 
6.1 Clinical Studies Experience in Adult RA Patients Treated 

with Intravenous ORENCIA 

6.2 Clinical Experience in Adult RA Patients Treated with 
Subcutaneous ORENCIA 

6.3 Clinical Studies Experience in Juvenile Idiopathic Arthritis 
6.4 Postmarketing Experience 

7 DRUG INTERACTIONS 
7.1 TNF Antagonists 
7.2 Other Biologic RA Therapy 
7.3 Blood Glucose Testing 

8 USE IN SPECIFIC POPULATIONS 
8.1 Pregnancy 
8.3 Nursing Mothers 
8.4 Pediatric Use 
8.5 Geriatric Use 

10 OVERDOSAGE 
11 DESCRIPTION 
12 CLINICAL PHARMACOLOGY 

12.1 Mechanism of Action 
12.2 Pharmacodynamics 
12.3 Pharmacokinetics 

13 NONCLINICAL TOXICOLOGY 
13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility 
13.2 Animal Toxicology and/or Pharmacology 

14 CLINICAL STUDIES 
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14.1 Adult Rheumatoid Arthritis 
14.2 Juvenile Idiopathic Arthritis 

16 HOW SUPPLIED/STORAGE AND HANDLING 
17 PATIENT COUNSELING INFORMATION 

17.1 Concomitant Use With Biologic Medications for RA 
17.2 Hypersensitivity 
17.3 Infections 

17.4 Immunizations 
17.5 Pregnancy and Nursing Mothers 
17.6 Blood Glucose Testing 

* Sections or subsections omitted from the full prescribing information 
are not listed 
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FULL PRESCRIBING INFORMATION 

1 INDICATIONS AND USAGE 

1.1 Adult Rheumatoid Arthritis (RA) 

ORENCIA is indicated for reducing signs and symptoms, inducing major clinical response, 

inhibiting the progression of structural damage, and improving physical function in adult patients 

with moderately to severely active rheumatoid arthritis. ORENCIA may be used as monotherapy 

or concomitantly with disease-modifying antirheumatic drugs (DMARDs) other than tumor 

necrosis factor (TNF) antagonists. 

1.2 Juvenile Idiopathic Arthritis 

ORENCIA is indicated for reducing signs and symptoms in pediatric patients 6 years of age and 

older with moderately to severely active polyarticular juvenile idiopathic arthritis. ORENCIA 

may be used as monotherapy or concomitantly with methotrexate (MTX). 

1.3 Important Limitations of Use 

ORENCIA should not be administered concomitantly with TNF antagonists. ORENCIA is not 

recommended for use concomitantly with other biologic rheumatoid arthritis (RA) therapy, such 

as anakinra. 

2 DOSAGE AND ADMINISTRATION 

2.1 Adult Rheumatoid Arthritis 

For adult patients with RA, ORENCIA may be administered as an intravenous infusion or a 

subcutaneous injection. 

ORENCIA may be used as monotherapy or concomitantly with DMARDs other than TNF 

antagonists. 

For pediatric juvenile idiopathic arthritis, a dose calculated based on each patient’s body weight 

is used [see Dosage and Administration (2.2)]. 

Intravenous Dosing Regimen 

ORENCIA intravenous should be administered as a 30-minute intravenous infusion utilizing the 

weight range-based dosing specified in Table 1. Following the initial intravenous administration, 
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an intravenous infusion should be given at 2 and 4 weeks after the first infusion and every 4 

weeks thereafter. 

Table 1: Dose of ORENCIA for Intravenous 
Infusion in Adult RA Patients 

Body Weight of Patient Dose Number of Vialsa 

Less than 60 kg 500 mg 2 

60 to 100 kg 750 mg 3 

More than 100 kg 1000 mg 4 

a 
Each vial provides 250 mg of abatacept for administration. 

Subcutaneous Dosing Regimen 

Following a single intravenous loading dose (as per body weight categories listed in Table 1), the 

first 125 mg subcutaneous injection of ORENCIA should be given within a day, followed by 

125 mg subcutaneous injections once weekly. 

Patients who are unable to receive an infusion may initiate weekly injections of subcutaneous 

ORENCIA without an intravenous loading dose. 

Patients transitioning from ORENCIA intravenous therapy to subcutaneous administration 

should administer the first subcutaneous dose instead of the next scheduled intravenous dose. 

2.2 Juvenile Idiopathic Arthritis 

The recommended dose of ORENCIA for patients 6 to 17 years of age with juvenile idiopathic 

arthritis who weigh less than 75 kg is 10 mg/kg intravenously calculated based on the patient’s 

body weight at each administration. Pediatric patients weighing 75 kg or more should be 

administered ORENCIA following the adult intravenous dosing regimen, not to exceed a 

maximum dose of 1000 mg. ORENCIA should be administered as a 30-minute intravenous 

infusion. Following the initial administration, ORENCIA should be given at 2 and 4 weeks after 

the first infusion and every 4 weeks thereafter. Any unused portions in the vials must be 

immediately discarded. 

2.3 Preparation and Administration Instructions for Intravenous 
Infusion 

Use aseptic technique. 
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ORENCIA is provided as a lyophilized powder in preservative-free, single-use vials. Each 

ORENCIA vial provides 250 mg of abatacept for administration. The ORENCIA powder in each 

vial must be reconstituted with 10 mL of Sterile Water for Injection, USP, using only the 
silicone-free disposable syringe provided with each vial 

If the 

and an 18- to 21-gauge needle. After 

reconstitution, the concentration of abatacept in the vial will be 25 mg/mL. If the ORENCIA 

powder is accidentally reconstituted using a siliconized syringe, the solution may develop a few 

translucent particles. Discard any solutions prepared using siliconized syringes. 

silicone-free disposable syringe is dropped or becomes contaminated, use a new silicone-
free disposable syringe from inventory. For information on obtaining additional silicone-free 
disposable syringes 

1) Use 10 mL of Sterile Water for Injection, USP to reconstitute the ORENCIA powder. To 

reconstitute the ORENCIA powder, remove the flip-top from the vial and wipe the top with 

an alcohol swab. Insert the syringe needle into the vial through the center of the rubber 

stopper and direct the stream of Sterile Water for Injection, USP, to the glass wall of the 

vial. Do not use the vial if the vacuum is not present. Rotate the vial with gentle swirling to 

minimize foam formation, until the contents are completely dissolved. Do not shake. Avoid 

prolonged or vigorous agitation. 

, contact Bristol-Myers Squibb 1-800-ORENCIA. 

2) Upon complete dissolution of the lyophilized powder, the vial should be vented with a 

needle to dissipate any foam that may be present. After reconstitution, each milliliter will 

contain 25 mg (250 mg/10 mL). The solution should be clear and colorless to pale yellow. 

Do not use if opaque particles, discoloration, or other foreign particles are present. 

3) The reconstituted ORENCIA solution must be further diluted to 100 mL as follows. From a 

100 mL infusion bag or bottle, withdraw a volume of 0.9% Sodium Chloride Injection, 

USP, equal to the volume of the reconstituted ORENCIA solution required for the patient’s 

dose. Slowly add the reconstituted ORENCIA solution into the infusion bag or bottle using 

the same silicone-free disposable syringe provided with each vial. Gently mix. Do not 
shake the bag or bottle 

4) Prior to administration, the ORENCIA solution should be inspected visually for particulate 

matter and discoloration. Discard the solution if any particulate matter or discoloration is 

observed. 

. The final concentration of abatacept in the bag or bottle will 

depend upon the amount of drug added, but will be no more than 10 mg/mL. Any unused 

portions in the vials must be immediately discarded. 
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5) The entire, fully diluted ORENCIA solution should be administered over a period of 30 

minutes and must be administered with an infusion set and a sterile, non-pyrogenic, low-
protein-binding filter 

6) The infusion of the fully diluted ORENCIA solution must be completed within 24 hours of 

reconstitution of the ORENCIA vials. The fully diluted ORENCIA solution may be stored 

at room temperature or refrigerated at 2ºC to 8ºC (36ºF to 46ºF) before use. Discard the 

fully diluted solution if not administered within 24 hours. 

(pore size of 0.2 µm to 1.2 µm). 

7) ORENCIA should not be infused concomitantly in the same intravenous line with other 

agents. No physical or biochemical compatibility studies have been conducted to evaluate 

the coadministration of ORENCIA with other agents. 

2.4 General Considerations for Subcutaneous Administration 

ORENCIA Injection, 125 mg/syringe is not intended for intravenous infusion. 

ORENCIA Injection is intended for use under the guidance of a physician or healthcare 

practitioner. After proper training in subcutaneous injection technique, a patient may self-inject 

with ORENCIA if a physician/healthcare practitioner determines that it is appropriate. Patients 

should be instructed to follow the directions provided in the Instructions for Use for additional 

details on medication administration. 

Parenteral drug products should be inspected visually for particulate matter and discoloration 

prior to administration, whenever solution and container permit. Do not use ORENCIA prefilled 

syringes exhibiting particulate matter or discoloration. ORENCIA should be clear and colorless 

to pale yellow. 

Patients using ORENCIA for subcutaneous administration should be instructed to inject the full 

amount in the syringe (1 mL), which provides 125 mg of ORENCIA, according to the directions 

provided in the Instructions for Use. 

Injection sites should be rotated and injections should never be given into areas where the skin is 

tender, bruised, red, or hard. 
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3 DOSAGE FORMS AND STRENGTHS 
• Lyophilized Powder for Intravenous Infusion 

250 mg single-use vial 

• Solution for Subcutaneous Injection 

125 mg/mL single-dose prefilled glass syringe 

4 CONTRAINDICATIONS 

None. 

5 WARNINGS AND PRECAUTIONS 

5.1 Concomitant Use with TNF Antagonists 

In controlled clinical trials in patients with adult RA, patients receiving concomitant intravenous 

ORENCIA and TNF antagonist therapy experienced more infections (63%) and serious 

infections (4.4%) compared to patients treated with only TNF antagonists (43% and 0.8%, 

respectively) [see Adverse Reactions (6.1)]. These trials failed to demonstrate an important 

enhancement of efficacy with concomitant administration of ORENCIA with TNF antagonist; 

therefore, concurrent therapy with ORENCIA and a TNF antagonist is not recommended. While 

transitioning from TNF antagonist therapy to ORENCIA therapy, patients should be monitored 

for signs of infection. 

5.2 Hypersensitivity 

Of 2688 patients with adult RA treated with ORENCIA intravenously in clinical trials, there 

were two cases of anaphylaxis or anaphylactoid reactions. Other events potentially associated 

with drug hypersensitivity, such as hypotension, urticaria, and dyspnea, each occurred in less 

than 0.9% of ORENCIA-treated patients. Of the 190 patients with juvenile idiopathic arthritis 

treated with ORENCIA in clinical trials, there was one case of a hypersensitivity reaction 

(0.5%). Appropriate medical support measures for the treatment of hypersensitivity reactions 

should be available for immediate use in the event of a reaction [see Adverse Reactions (6.1, 
6.3)]. 

5.3 Infections 

Serious infections, including sepsis and pneumonia, have been reported in patients receiving 

ORENCIA. Some of these infections have been fatal. Many of the serious infections have 

occurred in patients on concomitant immunosuppressive therapy which in addition to their 
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underlying disease, could further predispose them to infection. Physicians should exercise 

caution when considering the use of ORENCIA in patients with a history of recurrent infections, 

underlying conditions which may predispose them to infections, or chronic, latent, or localized 

infections. Patients who develop a new infection while undergoing treatment with ORENCIA 

should be monitored closely. Administration of ORENCIA should be discontinued if a patient 

develops a serious infection [see Adverse Reactions (6.1)]. A higher rate of serious infections has 

been observed in adult RA patients treated with concurrent TNF antagonists and ORENCIA [see 

Warnings and Precautions (5.1)]. 

Prior to initiating immunomodulatory therapies, including ORENCIA, patients should be 

screened for latent tuberculosis infection with a tuberculin skin test. ORENCIA has not been 

studied in patients with a positive tuberculosis screen, and the safety of ORENCIA in individuals 

with latent tuberculosis infection is unknown. Patients testing positive in tuberculosis screening 

should be treated by standard medical practice prior to therapy with ORENCIA. 

Antirheumatic therapies have been associated with hepatitis B reactivation. Therefore, screening 

for viral hepatitis should be performed in accordance with published guidelines before starting 

therapy with ORENCIA. In clinical studies with ORENCIA, patients who screened positive for 

hepatitis were excluded from study. 

5.4 Immunizations 

Live vaccines should not be given concurrently with ORENCIA or within 3 months of its 

discontinuation. No data are available on the secondary transmission of infection from persons 

receiving live vaccines to patients receiving ORENCIA. The efficacy of vaccination in patients 

receiving ORENCIA is not known. Based on its mechanism of action, ORENCIA may blunt the 

effectiveness of some immunizations. 

It is recommended that patients with juvenile idiopathic arthritis be brought up to date with all 

immunizations in agreement with current immunization guidelines prior to initiating ORENCIA 

therapy. 

5.5 Use in Patients with Chronic Obstructive Pulmonary Disease 
(COPD) 

Adult COPD patients treated with ORENCIA developed adverse events more frequently than 

those treated with placebo, including COPD exacerbations, cough, rhonchi, and dyspnea. Use of 

ORENCIA in patients with RA and COPD should be undertaken with caution and such patients 

should be monitored for worsening of their respiratory status [see Adverse Reactions (6.1)]. 
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5.6 Immunosuppression 

The possibility exists for drugs inhibiting T cell activation, including ORENCIA, to affect host 

defenses against infections and malignancies since T cells mediate cellular immune responses. 

The impact of treatment with ORENCIA on the development and course of malignancies is not 

fully understood [see Adverse Reactions (6.1)]. In clinical trials in patients with adult RA, a 

higher rate of infections was seen in ORENCIA-treated patients compared to placebo [see 

Adverse Reactions (6.1)]. 

6 ADVERSE REACTIONS 

6.1 Clinical Studies Experience in Adult RA Patients Treated with 
Intravenous ORENCIA 

Because clinical trials are conducted under widely varying and controlled conditions, adverse 

reaction rates observed in clinical trials of a drug cannot be directly compared to rates in the 

clinical trials of another drug and may not predict the rates observed in a broader patient 

population in clinical practice. 

The data described herein reflect exposure to ORENCIA administered intravenously in patients 

with active RA in placebo-controlled studies (1955 patients with ORENCIA, 989 with placebo). 

The studies had either a double-blind, placebo-controlled period of 6 months (258 patients with 

ORENCIA, 133 with placebo) or 1 year (1697 patients with ORENCIA, 856 with placebo). A 

subset of these patients received concomitant biologic DMARD therapy, such as a TNF blocking 

agent (204 patients with ORENCIA, 134 with placebo). 

The majority of patients in RA clinical studies received one or more of the following 

concomitant medications with ORENCIA: methotrexate, nonsteroidal anti-inflammatory drugs 

(NSAIDs), corticosteroids, TNF blocking agents, azathioprine, chloroquine, gold, 

hydroxychloroquine, leflunomide, sulfasalazine, and anakinra. 

The most serious adverse reactions were serious infections and malignancies. 

The most commonly reported adverse events (occurring in ≥10% of patients treated with 

ORENCIA) were headache, upper respiratory tract infection, nasopharyngitis, and nausea. 

The adverse events most frequently resulting in clinical intervention (interruption or 

discontinuation of ORENCIA) were due to infection. The most frequently reported infections 

resulting in dose interruption were upper respiratory tract infection (1.0%), bronchitis (0.7%), 
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and herpes zoster (0.7%). The most frequent infections resulting in discontinuation were 

pneumonia (0.2%), localized infection (0.2%), and bronchitis (0.1%). 

Infections 

In the placebo-controlled trials, infections were reported in 54% of ORENCIA-treated patients 

and 48% of placebo-treated patients. The most commonly reported infections (reported in 5-13% 

of patients) were upper respiratory tract infection, nasopharyngitis, sinusitis, urinary tract 

infection, influenza, and bronchitis. Other infections reported in fewer than 5% of patients at a 

higher frequency (>0.5%) with ORENCIA compared to placebo, were rhinitis, herpes simplex, 

and pneumonia [see Warnings and Precautions (5.3)]. 

Serious infections were reported in 3.0% of patients treated with ORENCIA and 1.9% of patients 

treated with placebo. The most common (0.2-0.5%) serious infections reported with ORENCIA 

were pneumonia, cellulitis, urinary tract infection, bronchitis, diverticulitis, and acute 

pyelonephritis [see Warnings and Precautions (5.3)]. 

Malignancies 

In the placebo-controlled portions of the clinical trials (1955 patients treated with ORENCIA for 

a median of 12 months), the overall frequencies of malignancies were similar in the ORENCIA-

and placebo-treated patients (1.3% and 1.1%, respectively). However, more cases of lung cancer 

were observed in ORENCIA-treated patients (4, 0.2%) than placebo-treated patients (0). In the 

cumulative ORENCIA clinical trials (placebo-controlled and uncontrolled, open-label) a total of 

8 cases of lung cancer (0.21 cases per 100 patient-years) and 4 lymphomas (0.10 cases per 100 

patient-years) were observed in 2688 patients (3827 patient-years). The rate observed for 

lymphoma is approximately 3.5-fold higher than expected in an age- and gender-matched 

general population based on the National Cancer Institute’s Surveillance, Epidemiology, and End 

Results Database. Patients with RA, particularly those with highly active disease, are at a higher 

risk for the development of lymphoma. Other malignancies included skin, breast, bile duct, 

bladder, cervical, endometrial, lymphoma, melanoma, myelodysplastic syndrome, ovarian, 

prostate, renal, thyroid, and uterine cancers [see Warnings and Precautions (5.6)]. The potential 

role of ORENCIA in the development of malignancies in humans is unknown. 

Infusion-Related Reactions and Hypersensitivity Reactions 

Acute infusion-related events (adverse reactions occurring within 1 hour of the start of the 

infusion) in Studies III, IV, and V [see Clinical Studies (14.1)] were more common in the 

ORENCIA-treated patients than the placebo patients (9% for ORENCIA, 6% for placebo). The 

most frequently reported events (1-2%) were dizziness, headache, and hypertension. 
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Acute infusion-related events that were reported in >0.1% and ≤1% of patients treated with 

ORENCIA included cardiopulmonary symptoms, such as hypotension, increased blood pressure, 

and dyspnea; other symptoms included nausea, flushing, urticaria, cough, hypersensitivity, 

pruritus, rash, and wheezing. Most of these reactions were mild (68%) to moderate (28%). Fewer 

than 1% of ORENCIA-treated patients discontinued due to an acute infusion-related event. In 

controlled trials, 6 ORENCIA-treated patients compared to 2 placebo-treated patients 

discontinued study treatment due to acute infusion-related events. 

Of 2688 patients treated with ORENCIA in clinical trials, there were two cases of anaphylaxis or 

anaphylactoid reactions. Other events potentially associated with drug hypersensitivity, such as 

hypotension, urticaria, and dyspnea, each occurred in less than 0.9% of ORENCIA-treated 

patients and generally occurred within 24 hours of ORENCIA infusion. Appropriate medical 

support measures for the treatment of hypersensitivity reactions should be available for 

immediate use in the event of a reaction [see Warnings and Precautions (5.2)]. 

Adverse Reactions in Patients with COPD 

In Study V [see Clinical Studies (14.1)], there were 37 patients with chronic obstructive 

pulmonary disease (COPD) who were treated with ORENCIA and 17 COPD patients who were 

treated with placebo. The COPD patients treated with ORENCIA developed adverse events more 

frequently than those treated with placebo (97% vs 88%, respectively). Respiratory disorders 

occurred more frequently in ORENCIA-treated patients compared to placebo-treated patients 

(43% vs 24%, respectively) including COPD exacerbation, cough, rhonchi, and dyspnea. A 

greater percentage of ORENCIA-treated patients developed a serious adverse event compared to 

placebo-treated patients (27% vs 6%), including COPD exacerbation (3 of 37 patients [8%]) and 

pneumonia (1 of 37 patients [3%]) [see Warnings and Precautions (5.5)]. 

Other Adverse Reactions 

Adverse events occurring in 3% or more of patients and at least 1% more frequently in 

ORENCIA-treated patients during placebo-controlled RA studies are summarized in Table 2. 

                                                                 Approved                                                               

 

 

   

 

 

   

 

  

 

  

  

 

  

 

  

   

 

   

 

 

   

 

 

  

  

  

  

  

Reference ID: 3089694 

521



12 

Table 2: Adverse Events Occurring in 3% or More of Patients and at Least 
1% More Frequently in ORENCIA-Treated Patients During Placebo-
Controlled RA Studies 

Adverse Event (Preferred Term) 

ORENCIA 
(n=1955)a 

Percentage 

Placebo 
(n=989)b 

Percentage 

Headache 18 13 

Nasopharyngitis 12 9 

Dizziness 9 7 

Cough 8 7 

Back pain 7 6 

Hypertension 7 4 

Dyspepsia 6 4 

Urinary tract infection 6 5 

Rash 4 3 

Pain in extremity 3 2 
a 

Includes 204 patients on concomitant biologic DMARDs (adalimumab, anakinra, etanercept, or infliximab). 
b 

Includes 134 patients on concomitant biologic DMARDs (adalimumab, anakinra, etanercept, or infliximab). 

Immunogenicity 

Antibodies directed against the entire abatacept molecule or to the CTLA-4 portion of abatacept 

were assessed by ELISA assays in RA patients for up to 2 years following repeated treatment 

with ORENCIA. Thirty-four of 1993 (1.7%) patients developed binding antibodies to the entire 

abatacept molecule or to the CTLA-4 portion of abatacept. Because trough levels of abatacept 

can interfere with assay results, a subset analysis was performed. In this analysis it was observed 

that 9 of 154 (5.8%) patients that had discontinued treatment with ORENCIA for over 56 days 

developed antibodies. 

Samples with confirmed binding activity to CTLA-4 were assessed for the presence of 

neutralizing antibodies in a cell-based luciferase reporter assay. Six of 9 (67%) evaluable patients 

were shown to possess neutralizing antibodies. However, the development of neutralizing 

antibodies may be underreported due to lack of assay sensitivity. 

No correlation of antibody development to clinical response or adverse events was observed. 

The data reflect the percentage of patients whose test results were positive for antibodies to 

abatacept in specific assays. The observed incidence of antibody (including neutralizing 

antibody) positivity in an assay is highly dependent on several factors, including assay sensitivity 

and specificity, assay methodology, sample handling, timing of sample collection, concomitant 
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medication, and underlying disease. For these reasons, comparison of the incidence of antibodies 

to abatacept with the incidence of antibodies to other products may be misleading. 

Clinical Experience in Methotrexate-Naive Patients 

Study VI was an active-controlled clinical trial in methotrexate-naive patients [see Clinical 
Studies (14.1)]. The safety experience in these patients was consistent with Studies I-V. 

6.2 Clinical Experience in Adult RA Patients Treated with 
Subcutaneous ORENCIA 

Because clinical trials are conducted under widely varying and controlled conditions, adverse 

reaction rates observed in clinical trials of a drug cannot be directly compared to rates in the 

clinical trials of another drug and may not predict the rates observed in a broader patient 

population in clinical practice. 

Study SC-I was a randomized, double-blind, double-dummy, non-inferiority study that compared 

the efficacy and safety of abatacept administered subcutaneously (SC) and intravenously (IV) in 

1457 subjects with rheumatoid arthritis, receiving background methotrexate, and experiencing an 

inadequate response to methotrexate (MTX-IR) [see Clinical Studies (14.1)]. The safety 

experience and immunogenicity for ORENCIA administered subcutaneously was consistent with 

intravenous Studies I-VI. Due to the route of administration, injection site reactions and 

immunogenicity were evaluated in Study SC-I and two other smaller studies discussed in the 

sections below. 

Injection Site Reactions in Adult RA Patients Treated with Subcutaneous 
ORENCIA 

Study SC-I compared the safety of abatacept including injection site reactions following 

subcutaneous or intravenous administration. The overall frequency of injection site reactions was 

2.6% (19/736) and 2.5% (18/721) for the subcutaneous abatacept group and the intravenous 

abatacept group (subcutaneous placebo), respectively. All these injection site reactions 

(including hematoma, pruritus, and erythema) were mild (83%) to moderate (17%) in severity, 

and none necessitated drug discontinuation. 

Immunogenicity in Adult RA Patients Treated with Subcutaneous ORENCIA 

Study SC-I compared the immunogenicity to abatacept following subcutaneous or intravenous 

administration. The overall immunogenicity frequency to abatacept was 1.1% (8/725) and 2.3% 

(16/710) for the subcutaneous and intravenous groups, respectively. The rate is consistent with 
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previous experience, and there was no correlation of immunogenicity with effects on 

pharmacokinetics, safety, or efficacy. 

Immunogenicity and Safety of Subcutaneous ORENCIA Administration as 
Monotherapy without an Intravenous Loading Dose 

Study SC-II was conducted to determine the effect of monotherapy use of ORENCIA on 

immunogenicity following subcutaneous administration without an intravenous load in 100 RA 

patients, who had not previously received abatacept or other CTLA4Ig, who received either 

subcutaneous ORENCIA plus methotrexate (n=51) or subcutaneous ORENCIA monotherapy 

(n=49). No patients in either group developed anti-product antibodies after 4 months of 

treatment. The safety observed in this study was consistent with that observed in the other 

subcutaneous studies. 

Immunogenicity and Safety of Subcutaneous ORENCIA upon Withdrawal (Three 
Months) and Restart of Treatment 

Study SC-III in the subcutaneous program was conducted to investigate the effect of withdrawal 

(three months) and restart of ORENCIA subcutaneous treatment on immunogenicity in RA 

patients treated concomitantly with methotrexate. One hundred sixty-seven patients were 

enrolled in the first 3-month treatment period and responders (n=120) were randomized to either 

subcutaneous ORENCIA or placebo for the second 3-month period (withdrawal period). Patients 

from this period then received open-label ORENCIA treatment in the final 3-month period of the 

study (period 3). At the end of the withdrawal period, 0/38 patients who continued to receive 

subcutaneous ORENCIA developed anti-product antibodies compared to 7/73 (9.6%) of patients 

who had subcutaneous ORENCIA withdrawn during this period. Half of the patients receiving 

subcutaneous placebo during the withdrawal period received a single intravenous infusion of 

ORENCIA at the start of period 3 and half received intravenous placebo. At the end of period 3, 

when all patients again received subcutaneous ORENCIA, the immunogenicity rates were 1/38 

(2.6%) in the group receiving subcutaneous ORENCIA throughout, and 2/73 (2.7%) in the group 

that had received placebo during the withdrawal period. Upon reinitiating therapy, there were no 

injection reactions and no differences in response to therapy in patients who were withdrawn 

from subcutaneous therapy for up to 3 months relative to those who remained on subcutaneous 

therapy, whether therapy was reintroduced with or without an intravenous loading dose. The 

safety observed in this study was consistent with that observed in the other studies. 
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6.3 Clinical Studies Experience in Juvenile Idiopathic Arthritis 

In general, the adverse events in pediatric patients were similar in frequency and type to those 

seen in adult patients [see Warnings and Precautions (5), Adverse Reactions (6)]. 

ORENCIA has been studied in 190 pediatric patients, 6 to 17 years of age, with polyarticular 

juvenile idiopathic arthritis. Overall frequency of adverse events in the 4-month, lead-in, open-

label period of the study was 70%; infections occurred at a frequency of 36% [see Clinical 
Studies (14.2)]. The most common infections were upper respiratory tract infection and 

nasopharyngitis. The infections resolved without sequelae, and the types of infections were 

consistent with those commonly seen in outpatient pediatric populations. Other events that 

occurred at a prevalence of at least 5% were headache, nausea, diarrhea, cough, pyrexia, and 

abdominal pain. 

A total of 6 serious adverse events (acute lymphocytic leukemia, ovarian cyst, varicella infection, 

disease flare [2], and joint wear) were reported during the initial 4 months of treatment with 

ORENCIA. 

Of the 190 patients with juvenile idiopathic arthritis treated with ORENCIA in clinical trials, 

there was one case of a hypersensitivity reaction (0.5%). During Periods A, B, and C, acute 

infusion-related reactions occurred at a frequency of 4%, 2%, and 3%, respectively, and were 

consistent with the types of events reported in adults. 

Upon continued treatment in the open-label extension period, the types of adverse events were 

similar in frequency and type to those seen in adult patients, except for a single patient diagnosed 

with multiple sclerosis while on open-label treatment. 

Immunogenicity 

Antibodies directed against the entire abatacept molecule or to the CTLA-4 portion of abatacept 

were assessed by ELISA assays in patients with juvenile idiopathic arthritis following repeated 

treatment with ORENCIA throughout the open-label period. For patients who were withdrawn 

from therapy for up to 6 months during the double-blind period, the rate of antibody formation to 

the CTLA-4 portion of the molecule was 41% (22/54), while for those who remained on therapy 

the rate was 13% (7/54). Twenty of these patients had samples that could be tested for antibodies 

with neutralizing activity; of these, 8 (40%) patients were shown to possess neutralizing 

antibodies. 

The presence of antibodies was generally transient and titers were low. The presence of 

antibodies was not associated with adverse events, changes in efficacy, or an effect on serum 
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concentrations of abatacept. For patients who were withdrawn from ORENCIA during the 

double-blind period for up to 6 months, no serious acute infusion-related events were observed 

upon re-initiation of ORENCIA therapy. 

6.4 Postmarketing Experience 

Adverse reactions have been reported during the postapproval use of ORENCIA. Because these 

reactions are reported voluntarily from a population of uncertain size, it is not always possible to 

reliably estimate their frequency or establish a causal relationship to ORENCIA. Based on the 

postmarketing experience in adult RA patients, the following adverse reaction has been 

identified during postapproval use with ORENCIA. 

• Vasculitis (including cutaneous vasculitis and leukocytoclastic vasculitis) 

7 DRUG INTERACTIONS 

7.1 TNF Antagonists 

Concurrent administration of a TNF antagonist with ORENCIA has been associated with an 

increased risk of serious infections and no significant additional efficacy over use of the TNF 

antagonists alone. Concurrent therapy with ORENCIA and TNF antagonists is not recommended 

[see Warnings and Precautions (5.1)]. 

7.2 Other Biologic RA Therapy 

There is insufficient experience to assess the safety and efficacy of ORENCIA administered 

concurrently with other biologic RA therapy, such as anakinra, and therefore such use is not 

recommended. 

7.3 Blood Glucose Testing 

Parenteral drug products containing maltose can interfere with the readings of blood glucose 

monitors that use test strips with glucose dehydrogenase pyrroloquinolinequinone (GDH-PQQ). 

The GDH-PQQ based glucose monitoring systems may react with the maltose present in 

ORENCIA for intravenous administration, resulting in falsely elevated blood glucose readings 

on the day of infusion. When receiving ORENCIA through intravenous administration, patients 

that require blood glucose monitoring should be advised to consider methods that do not react 

with maltose, such as those based on glucose dehydrogenase nicotine adenine dinucleotide 

(GDH-NAD), glucose oxidase, or glucose hexokinase test methods. 
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ORENCIA for subcutaneous administration does not contain maltose; therefore, patients do not 

need to alter their glucose monitoring. 

8 USE IN SPECIFIC POPULATIONS 

8.1 Pregnancy 

Pregnancy Category C 

There are no adequate and well-controlled studies of ORENCIA use in pregnant women. 

Abatacept has been shown to cross the placenta in animals, and in animal reproduction studies 

alterations in immune function occurred. ORENCIA should be used during pregnancy only if the 

potential benefit to the mother justifies the potential risk to the fetus. 

Abatacept was not teratogenic when administered to pregnant mice at doses up to 300 mg/kg and 

in pregnant rats and rabbits at doses up to 200 mg/kg daily representing approximately 29 times 

the exposure associated with the maximum recommended human dose (MRHD) of 10 mg/kg 

based on AUC (area under the time-concentration curve). 

Abatacept administered to female rats every three days during early gestation and throughout the 

lactation period, produced no adverse effects in offspring at doses up to 45 mg/kg, representing 3 

times the exposure associated with the MRHD of 10 mg/kg based on AUC. However, at 

200 mg/kg, 11 times the MRHD exposure, alterations in immune function were observed 

consisting of a 9-fold increase in T-cell dependent antibody response in female pups and thyroid 

inflammation in one female pup. It is not known whether these findings indicate a risk for 

development of autoimmune diseases in humans exposed in utero to abatacept. However, 

exposure to abatacept in the juvenile rat, which may be more representative of the fetal immune 

system state in the human, resulted in immune system abnormalities including inflammation of 

the thyroid and pancreas [see Nonclinical Toxicology (13.2)]. 

Pregnancy Registry: To monitor maternal-fetal outcomes of pregnant women exposed to 

ORENCIA, a pregnancy registry has been established. Healthcare professionals are encouraged 

to register patients and pregnant women are encouraged to enroll themselves by calling 

1-877-311-8972. 

8.3 Nursing Mothers 

It is not known whether ORENCIA is excreted into human milk or absorbed systemically after 

ingestion by a nursing infant. However, abatacept was excreted in rat milk. Because many drugs 

are excreted in human milk, and because of the potential for serious adverse reactions in nursing 
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infants from ORENCIA, a decision should be made whether to discontinue nursing or to 

discontinue the drug, taking into account the importance of the drug to the mother. 

8.4 Pediatric Use 

ORENCIA is indicated for reducing signs and symptoms in pediatric patients with moderately to 

severely active polyarticular juvenile idiopathic arthritis ages 6 years and older. ORENCIA may 

be used as monotherapy or concomitantly with methotrexate. 

Studies in juvenile rats exposed to ORENCIA prior to immune system maturity have shown 

immune system abnormalities including an increase in the incidence of infections leading to 

death as well as inflammation of the thyroid and pancreas [see Nonclinical Toxicology (13.2)]. 
Studies in adult mice and monkeys have not demonstrated similar findings. As the immune 

system of the rat is undeveloped in the first few weeks after birth, the relevance of these results 

to humans greater than 6 years of age (where the immune system is largely developed) is 

unknown. 

ORENCIA is not recommended for use in patients below the age of 6 years. 

The safety and effectiveness of ORENCIA in pediatric patients below 6 years of age have not 

been established. The safety and efficacy of ORENCIA in pediatric patients for uses other than 

juvenile idiopathic arthritis have not been established. 

8.5 Geriatric Use 

A total of 323 patients 65 years of age and older, including 53 patients 75 years and older, 

received ORENCIA in clinical studies. No overall differences in safety or effectiveness were 

observed between these patients and younger patients, but these numbers are too low to rule out 

differences. The frequency of serious infection and malignancy among ORENCIA-treated 

patients over age 65 was higher than for those under age 65. Because there is a higher incidence 

of infections and malignancies in the elderly population in general, caution should be used when 

treating the elderly. 

10 OVERDOSAGE 

Doses up to 50 mg/kg have been administered intravenously without apparent toxic effect. In 

case of overdosage, it is recommended that the patient be monitored for any signs or symptoms 

of adverse reactions and appropriate symptomatic treatment instituted. 
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11 DESCRIPTION 

ORENCIA (abatacept) is a soluble fusion protein that consists of the extracellular domain of 

human cytotoxic T-lymphocyte-associated antigen 4 (CTLA-4) linked to the modified Fc (hinge, 

CH2, and CH3 domains) portion of human immunoglobulin G1 (IgG1). Abatacept is produced 

by recombinant DNA technology in a mammalian cell expression system. The apparent 

molecular weight of abatacept is 92 kilodaltons. 

ORENCIA lyophilized powder for intravenous infusion is supplied as a sterile, white, 

preservative-free, lyophilized powder for intravenous administration. Following reconstitution of 

the lyophilized powder with 10 mL of Sterile Water for Injection, USP, the solution of 

ORENCIA is clear, colorless to pale yellow, with a pH range of 7.2 to 7.8. Each single-use vial 

of ORENCIA provides 250 mg abatacept, maltose (500 mg), monobasic sodium phosphate 

(17.2 mg), and sodium chloride (14.6 mg) for administration. 

ORENCIA solution for subcutaneous administration is supplied as a sterile, preservative-free, 

clear, colorless to pale yellow solution with a pH of 6.8 to 7.4. Each single dose of subcutaneous 

injection provides 125 mg abatacept, dibasic sodium phosphate anhydrous (0.838 mg), 

monobasic sodium phosphate monohydrate (0.286 mg), poloxamer 188 (8 mg), sucrose 

(170 mg), and quantity sufficient to 1 mL with water for injection. Unlike the intravenous 

formulation, ORENCIA solution for subcutaneous administration contains no maltose. 

12 CLINICAL PHARMACOLOGY 

12.1 Mechanism of Action 

Abatacept, a selective costimulation modulator, inhibits T cell (T lymphocyte) activation by 

binding to CD80 and CD86, thereby blocking interaction with CD28. This interaction provides a 

costimulatory signal necessary for full activation of T lymphocytes. Activated T lymphocytes are 

implicated in the pathogenesis of RA and are found in the synovium of patients with RA. 

In vitro, abatacept decreases T cell proliferation and inhibits the production of the cytokines TNF 

alpha (TNFα), interferon-γ, and interleukin-2. In a rat collagen-induced arthritis model, abatacept 

suppresses inflammation, decreases anti-collagen antibody production, and reduces antigen 

specific production of interferon-γ. The relationship of these biological response markers to the 

mechanisms by which ORENCIA exerts its effects in RA is unknown. 
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12.2 Pharmacodynamics 

In clinical trials with ORENCIA at doses approximating 10 mg/kg, decreases were observed in 

serum levels of soluble interleukin-2 receptor (sIL-2R), interleukin-6 (IL-6), rheumatoid factor 

(RF), C-reactive protein (CRP), matrix metalloproteinase-3 (MMP3), and TNFα. The 

relationship of these biological response markers to the mechanisms by which ORENCIA exerts 

its effects in RA is unknown. 

12.3 Pharmacokinetics 

Healthy Adults and Adult RA - Intravenous Administration 

The pharmacokinetics of abatacept were studied in healthy adult subjects after a single 10 mg/kg 

intravenous infusion and in RA patients after multiple 10 mg/kg intravenous infusions (see 

Table 3). 

Table 3: Pharmacokinetic Parameters (Mean, Range) in Healthy Subjects and RA 
Patients After 10 mg/kg Intravenous Infusion(s) 

PK Parameter 

Healthy Subjects 
(After 10 mg/kg Single Dose) 

n=13 

RA Patients 
(After 10 mg/kg Multiple Dosesa) 

n=14 

Peak Concentration (Cmax) [mcg/mL] 292 (175-427) 295 (171-398) 

Terminal half-life (t1/2) [days] 16.7 (12-23) 13.1 (8-25) 

Systemic clearance (CL) [mL/h/kg] 0.23 (0.16-0.30) 0.22 (0.13-0.47) 

Volume of distribution (Vss) [L/kg] 0.09 (0.06-0.13) 0.07 (0.02-0.13) 

a Multiple intravenous infusions were administered at days 1, 15, 30, and monthly thereafter. 

The pharmacokinetics of abatacept in RA patients and healthy subjects appeared to be 

comparable. In RA patients, after multiple intravenous infusions, the pharmacokinetics of 

abatacept showed proportional increases of Cmax and AUC over the dose range of 2 mg/kg to 

10 mg/kg. At 10 mg/kg, serum concentration appeared to reach a steady-state by day 60 with a 

mean (range) trough concentration of 24 (1 to 66) mcg/mL. No systemic accumulation of 

abatacept occurred upon continued repeated treatment with 10 mg/kg at monthly intervals in RA 

patients. 

Population pharmacokinetic analyses in RA patients revealed that there was a trend toward 

higher clearance of abatacept with increasing body weight. Age and gender (when corrected for 

body weight) did not affect clearance. Concomitant methotrexate, NSAIDs, corticosteroids, and 

TNF blocking agents did not influence abatacept clearance. 
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No formal studies were conducted to examine the effects of either renal or hepatic impairment on 

the pharmacokinetics of abatacept. 

Juvenile Idiopathic Arthritis 

In patients 6 to 17 years of age, the mean (range) steady-state serum peak and trough 

concentrations of abatacept were 217 (57 to 700) and 11.9 (0.15 to 44.6) mcg/mL. Population 

pharmacokinetic analyses of the serum concentration data showed that clearance of abatacept 

increased with baseline body weight. The estimated mean (range) clearance of abatacept in the 

juvenile idiopathic arthritis patients was 0.4 (0.20 to 1.12) mL/h/kg. After accounting for the 

effect of body weight, the clearance of abatacept was not related to age and gender. Concomitant 

methotrexate, corticosteroids, and NSAIDs were also shown not to influence abatacept clearance. 

Adult RA - Subcutaneous Administration 

Abatacept exhibited linear pharmacokinetics following subcutaneous administration. The mean 

(range) for Cmin and Cmax at steady state observed after 85 days of treatment was 32.5 mcg/mL 

(6.6 to 113.8 mcg/mL) and 48.1 mcg/mL (9.8 to 132.4 mcg/mL), respectively. The 

bioavailability of abatacept following subcutaneous administration relative to intravenous 

administration is 78.6%. Mean estimates for systemic clearance (0.28 mL/h/kg), volume of 

distribution (0.11 L/kg), and terminal half-life (14.3 days) were comparable between 

subcutaneous and intravenous administration. 

Study SC-II was conducted to determine the effect of monotherapy use of ORENCIA on 

immunogenicity following subcutaneous administration without an intravenous load. When the 

intravenous loading dose was not administered, a mean trough concentration of 12.6 mcg/mL 

was achieved after 2 weeks of dosing. 

Consistent with the intravenous data, population pharmacokinetic analyses for subcutaneous 

abatacept in RA patients revealed that there was a trend toward higher clearance of abatacept 

with increasing body weight. Age and gender (when corrected for body weight) did not affect 

apparent clearance. Concomitant medication, such as methotrexate, corticosteroids, and NSAIDs, 

did not influence abatacept apparent clearance. 

13 NONCLINICAL TOXICOLOGY 

13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility 

In a mouse carcinogenicity study, weekly subcutaneous injections of 20, 65, or 200 mg/kg of 

abatacept administered for up to 84 weeks in males and 88 weeks in females were associated 
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with increases in the incidence of malignant lymphomas (all doses) and mammary gland tumors 

(intermediate- and high-dose in females). The mice from this study were infected with murine 

leukemia virus and mouse mammary tumor virus. These viruses are associated with an increased 

incidence of lymphomas and mammary gland tumors, respectively, in immunosuppressed mice. 

The doses used in these studies produced exposures 0.8, 2.0, and 3.0 times higher, respectively, 

than the exposure associated with the maximum recommended human dose (MRHD) of 

10 mg/kg based on AUC (area under the time-concentration curve). The relevance of these 

findings to the clinical use of ORENCIA is unknown. 

In a one-year toxicity study in cynomolgus monkeys, abatacept was administered intravenously 

once weekly at doses up to 50 mg/kg (producing 9 times the MRHD exposure based on AUC). 

Abatacept was not associated with any significant drug-related toxicity. Reversible 

pharmacological effects consisted of minimal transient decreases in serum IgG and minimal to 

severe lymphoid depletion of germinal centers in the spleen and/or lymph nodes. No evidence of 

lymphomas or preneoplastic morphologic changes was observed, despite the presence of a virus 

(lymphocryptovirus) known to cause these lesions in immunosuppressed monkeys within the 

time frame of this study. The relevance of these findings to the clinical use of ORENCIA is 

unknown. 

No mutagenic potential of abatacept was observed in the in vitro bacterial reverse mutation 

(Ames) or Chinese hamster ovary/hypoxanthine guanine phosphoribosyl-transferase 

(CHO/HGPRT) forward point mutation assays with or without metabolic activation, and no 

chromosomal aberrations were observed in human lymphocytes treated with abatacept with or 

without metabolic activation. 

Abatacept had no adverse effects on male or female fertility in rats at doses up to 200 mg/kg 

every three days (11 times the MRHD exposure based on AUC). 

13.2 Animal Toxicology and/or Pharmacology 

A juvenile animal study was conducted in rats dosed with abatacept from 4 to 94 days of age in 

which an increase in the incidence of infections leading to death occurred at all doses compared 

with controls. Altered T-cell subsets including increased T-helper cells and reduced T-regulatory 

cells were observed. In addition, inhibition of T-cell-dependent antibody responses (TDAR) was 

observed. Upon following these animals into adulthood, lymphocytic inflammation of the 

thyroid and pancreatic islets was observed. 

In studies of adult mice and monkeys, inhibition of TDAR was apparent. However, infection and 

mortality, altered T-helper cells, and inflammation of thyroid and pancreas were not observed. 
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14 CLINICAL STUDIES 

14.1 Adult Rheumatoid Arthritis 

The efficacy and safety of ORENCIA for intravenous administration were assessed in six 

randomized, double-blind, controlled studies (five placebo-controlled and one active-controlled) 

in patients ≥18 years of age with active RA diagnosed according to American College of 

Rheumatology (ACR) criteria. Studies I, II, III, IV, and VI required patients to have at least 12 

tender and 10 swollen joints at randomization. Study V did not require any specific number of 

tender or swollen joints. ORENCIA or placebo treatment was given intravenously at weeks 0, 2, 

and 4 and then every 4 weeks thereafter in intravenous Studies I, II, III, IV, and VI. The safety 

and efficacy of ORENCIA for subcutaneous administration were assessed in Study SC-I, which 

was a randomized, double-blind, double-dummy, non-inferiority study that compared abatacept 

administered subcutaneously and intravenously in 1457 subjects with rheumatoid arthritis (RA), 

receiving background methotrexate (MTX), and experiencing an inadequate response to 

methotrexate (MTX-IR). 

Study I evaluated ORENCIA as monotherapy in 122 patients with active RA who had failed at 

least one non-biologic DMARD or etanercept. In Study II and Study III, the efficacy and safety 

of ORENCIA were assessed in patients with an inadequate response to methotrexate and who 

were continued on their stable dose of methotrexate. In Study IV, the efficacy and safety of 

ORENCIA were assessed in patients with an inadequate response to a TNF blocking agent, with 

the TNF blocking agent discontinued prior to randomization; other DMARDs were permitted. 

Study V primarily assessed safety in patients with active RA requiring additional intervention in 

spite of current therapy with DMARDs; all DMARDs used at enrollment were continued. 

Patients in Study V were not excluded for comorbid medical conditions. In Study VI, the 

efficacy and safety of ORENCIA were assessed in methotrexate-naive patients with RA of less 

than 2 years disease duration. In Study VI, patients previously naive to methotrexate were 

randomized to receive ORENCIA plus methotrexate or methotrexate plus placebo. In Study 

SC-I, the goal was to demonstrate the efficacy and safety of ORENCIA subcutaneous relative to 

ORENCIA intravenous administration in subjects with moderate to severely active RA and 

experiencing inadequate response to methotrexate, using a non-inferiority study design. 

Study I patients were randomized to receive one of three doses of ORENCIA (0.5, 2, or 

10 mg/kg) or placebo ending at week 8. Study II patients were randomized to receive ORENCIA 

2 or 10 mg/kg or placebo for 12 months. Study III, IV, V, and VI patients were randomized to 

receive a dose of ORENCIA based on weight range or placebo for 12 months (Studies III, V, and 

VI) or 6 months (Study IV). The dose of ORENCIA was 500 mg for patients weighing less than 

60 kg, 750 mg for patients weighing 60 to 100 kg, and 1000 mg for patients weighing greater 
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than 100 kg. In Study SC-I, patients were randomized with stratification by body weight 

(<60 kg, 60 to 100 kg, >100 kg) to receive ORENCIA 125 mg subcutaneous injections weekly, 

after a single intravenous loading dose of ORENCIA based on body weight or ORENCIA 

intravenously on Days 1, 15, 29, and every four weeks thereafter. Subjects continued taking their 

current dose of methotrexate from the day of randomization. 

Clinical Response 

The percent of ORENCIA-treated patients achieving ACR 20, 50, and 70 responses and major 

clinical response in Studies I, III, IV, and VI are shown in Table 4. ORENCIA-treated patients 

had higher ACR 20, 50, and 70 response rates at 6 months compared to placebo-treated patients. 

Month 6 ACR response rates in Study II for the 10 mg/kg group were similar to the ORENCIA 

group in Study III. 

In Studies III and IV, improvement in the ACR 20 response rate versus placebo was observed 

within 15 days in some patients and within 29 days versus methotrexate in Study VI. In Studies 

II, III, and VI, ACR response rates were maintained to 12 months in ORENCIA-treated patients. 

ACR responses were maintained up to three years in the open-label extension of Study II. In 

Study III, ORENCIA-treated patients experienced greater improvement than placebo-treated 

patients in morning stiffness. 

In Study VI, a greater proportion of patients treated with ORENCIA plus methotrexate achieved 

a low level of disease activity as measured by a DAS28-CRP less than 2.6 at 12 months 

compared to those treated with methotrexate plus placebo (Table 4). Of patients treated with 

ORENCIA plus methotrexate who achieved DAS28-CRP less than 2.6, 54% had no active joints, 

17% had one active joint, 7% had two active joints, and 22% had three or more active joints, 

where an active joint was a joint that was rated as tender or swollen or both. 

In Study SC-I, the main outcome measure was ACR 20 at 6 months. The pre-specified non-

inferiority margin was a treatment difference of −7.5%. As shown in Table 4, the study 

demonstrated non-inferiority of ORENCIA administered subcutaneously to intravenous infusions 

of ORENCIA with respect to ACR 20 responses up to 6 months of treatment. ACR 50 and 70 

responses are also shown in Table 4. No major differences in ACR responses were observed 

between intravenous and subcutaneous treatment groups in subgroups based on weight 

categories (less than 60 kg, 60 to 100 kg, and more than 100 kg; data not shown). 
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Table 4: Clinical Responses in Controlled Trials 

Percent of Patients 
Intravenous Administration Subcutaneous 

Administration 
Inadequate 
Response to 
DMARDs 

Inadequate 
Response to 

Methotrexate 
(MTX) 

Inadequate Response 
to 

TNF Blocking Agent 

MTX-Naive Inadequate 
Response to 

MTX 

Study I Study III Study IV Study VI Study SC-I 

Response 
Rate 

ORN
a 

n=32 
PBO 
n=32 

ORN
b 

+MTX 
n=424 

PBO 
+MTX 
n=214 

ORN
b 

+ 
DMARDs 

n=256 

PBO + 
DMARDs 

n=133 

ORN
b 

+MTX 
n=256 

PBO 
+MTX 
n=253 

ORN
e 

SC 
+MTX 
n=693 

ORN
e 

IV 
+MTX 
n=678 

ACR 20 
Month 3 53% 31% 62%‡ 37% 46%‡ 18% 64%* 53% 68% 69% 
Month 6 NA NA 68%‡ 40% 50%‡ 20% 75%† 62% 76%§ 76% 
Month 12 NA NA 73%‡ 40% NA NA 76%‡ 62% NA NA 

ACR 50 
Month 3 16% 6% 32%‡ 8% 18%† 6% 40%‡ 23% 33% 39% 
Month 6 NA NA 40%‡ 17% 20%‡ 4% 53%‡ 38% 52% 50% 
Month 12 NA NA 48%‡ 18% NA NA 57%‡ 42% NA NA 

ACR 70 
Month 3 6% 0 13%‡ 3% 6%* 1% 19%† 10% 13% 16% 
Month 6 NA NA 20%‡ 7% 10%† 2% 32%† 20% 26% 25% 
Month 12 NA NA 29%‡ 6% NA NA 43%‡ 27% NA NA 

Major 
Clinical 
Responsec 

NA NA 14%‡ 2% NA NA 27%‡ 12% NA NA 

DAS28-
CRP 
<2.6d 

Month 12 NA NA NA NA NA NA 41%‡ 23% NA NA 

* p<0.05, ORENCIA (ORN) vs placebo (PBO) or MTX. 
† 

p<0.01, ORENCIA vs placebo or MTX. 
‡ 

p<0.001, ORENCIA vs placebo or MTX. 
§ 

95% CI: −4.2, 4.8 (based on prespecified margin for non-inferiority of −7.5%). 
a 

10 mg/kg. 
b 

Dosing based on weight range [see Dosage and Administration (2.1)]. 
c 

Major clinical response is defined as achieving an ACR 70 response for a continuous 6-month period. 
d 

Refer to text for additional description of remaining joint activity. 
e 

Per protocol data is presented in table. For ITT; n=736, 721 for SC and IV ORENCIA, respectively. 

The results of the components of the ACR response criteria for Studies III, IV, and SC-I are 

shown in Table 5 (results at Baseline [BL] and 6 months [6 M]). In ORENCIA-treated patients, 
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greater improvement was seen in all ACR response criteria components through 6 and 12 months 

than in placebo-treated patients. 

Table 5: Components of ACR Responses at 6 Months 

Intravenous Administration Subcutaneous 
Administration 

Inadequate Response to 
Methotrexate 

(MTX) 

Inadequate Response to 
TNF Blocking Agent 

Inadequate Response to 
MTX 

Study III Study IV Study SC-Ic 

ORN 
+MTX 
n=424 

PBO 
+MTX 
n=214 

ORN 
+DMARDs 

n=256 

PBO 
+DMARDs 

n=133 

ORN SC 
+MTX 
n=693 

ORN IV 
+MTX 
n=678 

Component 
(median) 

BL 6 M BL 6 M BL 6 M BL 6 M BL 6 M BL 6 M 

Number of tender 
joints (0-68) 

28 7‡ 31 14 30 13‡ 31 24 27 5 27 6 

Number of 
swollen joints 
(0-66) 

19 5‡ 20 11 21 10‡ 20 14 18 4 18 3 

Paina 67 27‡ 70 50 73 43† 74 64 71 25 70 28 

Patient global 
assessmenta 

66 29‡ 64 48 71 44‡ 73 63 70 26 68 27 

Disability indexb 1.75 1.13‡ 1.75 1.38 1.88 1.38‡ 2.00 1.75 1.88 1.00 1.75 1.00 

Physician global 
assessmenta 

69 21‡ 68 40 71 32‡ 69 54 65 16 65 15 

CRP (mg/dL) 2.2 0.9‡ 2.1 1.8 3.4 1.3‡ 2.8 2.3 1.6 0.7 1.8 0.7 

† 
p<0.01, ORENCIA (ORN) vs placebo (PBO), based on mean percent change from baseline. 

‡ 
p<0.001, ORENCIA vs placebo, based on mean percent change from baseline. 

a 
Visual analog scale: 0 = best, 100 = worst. 

b 
Health Assessment Questionnaire: 0  best, 3  worst; 20 questions; 8 categories: dressing and grooming, 
arising, eating, walking, hygiene, reach, grip, and activities. 

c 
SC-I is a non-inferiority study. Per protocol data is presented in table. 

The percent of patients achieving the ACR 50 response for Study III by visit is shown in 

Figure 1. The time course for the ORENCIA group in Study VI was similar to that in Study III. 
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Figure 1: Percent of Patients Achieving ACR 50 Response by Visit* (Study III) 

Time Course of ACR 50 Response 
Inadequate Response to MTX (Study III) 
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*The same patients may not have responded at each time point. 

The percent of patients achieving the ACR 50 response for Study SC-I in the ORENCIA 

subcutaneous (SC) and intravenous (IV) treatment arms at each treatment visit was as follows: 

Day 15—SC 3%, IV 5%; Day 29—SC 11%, IV 14%; Day 57—SC 24%, IV 30%; Day 85— 

SC 33%, IV 38%; Day 113—SC 39%, IV 41%; Day 141—SC 46%, IV 47%; Day 169—SC 

51%, IV 50%. 

Radiographic Response 

In Study III and Study VI, structural joint damage was assessed radiographically and expressed 

as change from baseline in the Genant-modified Total Sharp Score (TSS) and its components, 

the Erosion Score (ES) and Joint Space Narrowing (JSN) score. ORENCIA/methotrexate slowed 

the progression of structural damage compared to placebo/methotrexate after 12 months of 

treatment as shown in Table 6. 
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Table 6: Mean Radiographic Changes in Study IIIa and Study VIb 

Parameter ORENCIA/MTX Placebo/MTX Differences P-valued 

Study III 

First Year 

TSS 1.07 2.43 1.36 <0.01 

ES 0.61 1.47 0.86 <0.01 

JSN score 0.46 0.97 0.51 <0.01 

Second Year 

TSS 0.48 0.74c 

ES 0.23 0.22c 

JSN score 0.25 0.51c 

Study VI 

First Year 

TSS 0.6 1.1 0.5 0.04 
a Patients with an inadequate response to MTX. 
b MTX-naive patients. 
c Patients received 1 year of placebo/MTX followed by 1 year of ORENCIA/MTX. 
d Based on a nonparametric ANCOVA model. 

In the open-label extension of Study III, 75% of patients initially randomized to 

ORENCIA/methotrexate and 65% of patients initially randomized to placebo/methotrexate were 

evaluated radiographically at Year 2. As shown in Table 6, progression of structural damage in 

ORENCIA/methotrexate-treated patients was further reduced in the second year of treatment. 

Following 2 years of treatment with ORENCIA/methotrexate, 51% of patients had no 

progression of structural damage as defined by a change in the TSS of zero or less compared 

with baseline. Fifty-six percent (56%) of ORENCIA/methotrexate-treated patients had no 

progression during the first year compared to 45% of placebo/methotrexate-treated patients. In 

their second year of treatment with ORENCIA/methotrexate, more patients had no progression 

than in the first year (65% vs 56%). 

Physical Function Response and Health-Related Outcomes 

Improvement in physical function was measured by the Health Assessment Questionnaire 

Disability Index (HAQ-DI). In the HAQ-DI, ORENCIA demonstrated greater improvement from 

baseline versus placebo in Studies II-V and versus methotrexate in Study VI. In Study SC-I, 

improvement from baseline as measured by HAQ-DI at 6 months and over time was similar 

between subcutaneous and intravenous administration. The results from Studies II and III are 

shown in Table 7. Similar results were observed in Study V compared to placebo and in 
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Study VI compared to methotrexate. During the open-label period of Study II, the improvement 

in physical function has been maintained for up to 3 years. 

Table 7: Mean Improvement from Baseline in Health Assessment Questionnaire 
Disability Index (HAQ-DI) 

Inadequate Response to Methotrexate 

Study II Study III 

HAQ Disability Index 

ORENCIA
a 

+MTX 
(n=115) 

Placebo 
+MTX 
(n=119) 

ORENCIA
b 

+MTX 
(n=422) 

Placebo 
+MTX 
(n=212) 

Baseline (Mean) 0.98
c 

0.97
c 

1.69
d 

1.69
d 

Mean Improvement 
Year 1 0.40

c,
*** 0.15

c 
0.66

d,
*** 0.37

d 

*** p<0.001, ORENCIA vs placebo. 
a 

10 mg/kg. 
b 

Dosing based on weight range [see Dosage and Administration (2.1)]. 
c 

Modified Health Assessment Questionnaire: 0 = best, 3 worst; 8 questions; 8 categories: dressing and 
grooming, arising, eating, walking, hygiene, reach, grip, and activities. 

d 
Health Assessment Questionnaire: 0  best, 3  worst; 20 questions; 8 categories: dressing and grooming, 
arising, eating, walking, hygiene, reach, grip, and activities. 

Health-related quality of life was assessed by the SF-36 questionnaire at 6 months in Studies II, 

III, and IV and at 12 months in Studies II and III. In these studies, improvement was observed in 

the ORENCIA group as compared with the placebo group in all 8 domains of the SF-36 as well 

as the Physical Component Summary (PCS) and the Mental Component Summary (MCS). 

14.2 Juvenile Idiopathic Arthritis 

The safety and efficacy of ORENCIA were assessed in a three-part study including an open-label 

extension in children with polyarticular juvenile idiopathic arthritis (JIA). Patients 6 to 17 years 

of age (n=190) with moderately to severely active polyarticular JIA who had an inadequate 

response to one or more DMARDs, such as methotrexate or TNF antagonists, were treated. 

Patients had a disease duration of approximately 4 years with moderately to severely active 

disease at study entry, as determined by baseline counts of active joints (mean, 16) and joints 

with loss of motion (mean, 16); patients had elevated C-reactive protein (CRP) levels (mean, 

3.2 mg/dL) and ESR (mean, 32 mm/h). The patients enrolled had subtypes of JIA that at disease 

onset included Oligoarticular (16%), Polyarticular (64%; 20% were rheumatoid factor positive), 

and Systemic (20%). At study entry, 74% of patients were receiving methotrexate (mean dose, 

13.2 mg/m2 per week) and remained on a stable dose of methotrexate (those not receiving 

methotrexate did not initiate methotrexate treatment during the study). 
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In Period A (open-label, lead-in), patients received 10 mg/kg (maximum 1000 mg per dose) 

intravenously on days 1, 15, 29, and monthly thereafter. Response was assessed utilizing the 

ACR Pediatric 30 definition of improvement, defined as ≥30% improvement in at least 3 of the 6 
JIA core set variables and ≥30% worsening in not more than 1 of the 6 JIA core set variables. 

Patients demonstrating an ACR Pedi 30 response at the end of Period A were randomized into 

the double-blind phase (Period B) and received either ORENCIA or placebo for 6 months or 

until disease flare. Disease flare was defined as a ≥30% worsening in at least 3 of the 6 JIA core 

set variables with ≥30% improvement in not more than 1 of the 6 JIA core set variables; ≥2 cm 

of worsening of the Physician or Parent Global Assessment was necessary if used as 1 of the 3 

JIA core set variables used to define flare, and worsening in ≥2 joints was necessary if the 

number of active joints or joints with limitation of motion was used as 1 of the 3 JIA core set 

variables used to define flare. 

At the conclusion of Period A, pediatric ACR 30/50/70 responses were 65%, 50%, and 28%, 

respectively. Pediatric ACR 30 responses were similar in all subtypes of JIA studied. 

During the double-blind randomized withdrawal phase (Period B), ORENCIA-treated patients 

experienced significantly fewer disease flares compared to placebo-treated patients (20% vs 

53%); 95% CI of the difference (15%, 52%). The risk of disease flare among patients continuing 

on ORENCIA was less than one-third than that for patients withdrawn from ORENCIA 

treatment (hazard ratio=0.31, 95% CI [0.16, 0.59]). Among patients who received ORENCIA 

throughout the study (Period A, Period B, and the open-label extension Period C), the proportion 

of pediatric ACR 30/50/70 responders has remained consistent for 1 year. 

16 HOW SUPPLIED/STORAGE AND HANDLING 

For Intravenous Infusion 

ORENCIA (abatacept) lyophilized powder for intravenous infusion is supplied as an 

individually packaged, single-use vial with a silicone-free disposable syringe, providing 250 mg 

of abatacept in a 15-mL vial: NDC 0003-2187-10. 

For Subcutaneous Injection 

ORENCIA (abatacept) injection solution for subcutaneous administration is supplied as a 

single-dose disposable prefilled glass syringe with flange extender. The Type I glass syringe has 

a coated stopper and fixed stainless steel needle (5 bevel, 29-gauge thin wall, ½-inch needle) 

covered with a rigid needle shield. The prefilled syringe provides 125 mg of abatacept in 1 mL 

and is provided in a pack of 4 syringes: NDC 0003-2188-31. 
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Storage 

ORENCIA lyophilized powder supplied in a vial should be refrigerated at 2°C to 8°C (36°F to 

46°F). Do not use beyond the expiration date on the vial. Protect the vials from light by storing 

in the original package until time of use. 

ORENCIA solution supplied in a prefilled syringe should be refrigerated at 2°C to 8°C (36°F to 

46°F). Do not use beyond the expiration date on the prefilled syringe. Protect from light by 

storing in the original package until time of use. Do not allow the prefilled syringe to freeze. 

17 PATIENT COUNSELING INFORMATION 

See FDA-Approved Patient Labeling 

17.1 Concomitant Use With Biologic Medications for RA 

Patients should be informed that they should not receive ORENCIA treatment concomitantly 

with a TNF antagonist, such as adalimumab, etanercept, and infliximab because such 

combination therapy may increase their risk for infections [see Indications and Usage (1.3), 
Warnings and Precautions (5.1), and Drug Interactions (7.1)], and that they should not receive 

ORENCIA concomitantly with other biologic RA therapy, such as anakinra because there is not 

enough information to assess the safety and efficacy of such combination therapy [see 

Indications and Usage (1.3), Drug Interactions (7.2)]. 

17.2 Hypersensitivity 

Patients should be instructed to immediately tell their healthcare professional if they experience 

symptoms of an allergic reaction during or for the first day after the administration of ORENCIA 

[see Warnings and Precautions (5.2)]. 

17.3 Infections 

Patients should be asked if they have a history of recurrent infections, have underlying 

conditions which may predispose them to infections, or have chronic, latent, or localized 

infections. Patients should be asked if they have had tuberculosis (TB), a positive skin test for 

TB, or recently have been in close contact with someone who has had TB. Patients should be 

instructed that they may be tested for TB before they receive ORENCIA. Patients should be 

informed to tell their healthcare professional if they develop an infection during therapy with 

ORENCIA [see Warnings and Precautions (5.3)]. 
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17.4 Immunizations 

Patients should be informed that live vaccines should not be given concurrently with ORENCIA 

or within 3 months of its discontinuation. Caregivers of patients with juvenile idiopathic arthritis 

should be informed that the patient should be brought up to date with all immunizations in 

agreement with current immunization guidelines prior to initiating ORENCIA therapy and to 

discuss with their healthcare provider how best to handle future immunizations once ORENCIA 

therapy has been initiated [see Warnings and Precautions (5.4)]. 

17.5 Pregnancy and Nursing Mothers 

Patients should be informed that ORENCIA has not been studied in pregnant women or nursing 

mothers so the effects of ORENCIA on pregnant women or nursing infants are not known. 

Patients should be instructed to tell their healthcare professional if they are pregnant, become 

pregnant, or are thinking about becoming pregnant [see Use in Specific Populations (8.1)]. 
Patients should be instructed to tell their healthcare professional if they plan to breast-feed their 

infant [see Use in Specific Populations (8.3)]. 

17.6 Blood Glucose Testing 

Intravenous Administration 

Patients should be asked if they have diabetes. Maltose is contained in ORENCIA for 

intravenous administration and can give falsely elevated blood glucose readings with certain 

blood glucose monitors on the day of ORENCIA infusion. If a patient is using such a monitor, 

the patient should be advised to discuss with their healthcare professional methods that do not 

react with maltose [see Drug Interactions (7.3)]. 

Subcutaneous Administration 

ORENCIA for subcutaneous administration does not contain maltose; therefore, patients do not 

need to alter their glucose monitoring. 

Bristol-Myers Squibb Company 
Princeton, New Jersey 08543 USA 

1292618A1 / 1294018A0 Rev December 2011 
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PATIENT INFORMATION 

ORENCIA
 

(oh-REN-see-ah) 
(abatacept) 

Lyophilized Powder for Intravenous Infusion 

ORENCIA
 

(oh-REN-see-ah) 
(abatacept) 

Injection, Solution for Subcutaneous Administration 

Read this Patient Information before you start using ORENCIA and each time you 

get a refill. There may be new information. This information does not take the place 

of talking with your healthcare provider about your medical condition or your 

treatment. 

What is ORENCIA? 

ORENCIA is a prescription medicine that reduces signs and symptoms in: 

• adults with moderate to severe rheumatoid arthritis (RA), including those who 
have not been helped enough by other medicines for RA. ORENCIA may prevent 
further damage to your bones and joints and may help your ability to perform 
daily activities. In adults, ORENCIA may be used alone or with other RA 
treatments other than tumor necrosis factor (TNF) antagonists. 

• children and adolescents 6 years of age and older with moderate to severe 
polyarticular juvenile idiopathic arthritis (JIA). ORENCIA may be used alone or 
with methotrexate. 

It is not known if ORENCIA is safe and effective in children under 6 years of age. 

It is not known if ORENCIA is safe and effective in children for uses other than 

juvenile idiopathic arthritis. 

What should I tell my healthcare provider before using ORENCIA? 

Before you use ORENCIA, tell your healthcare provider if you: 

• have any kind of infection even if it is small (such as an open cut or sore), or an 
infection that is in your whole body (such as the flu). If you have an infection 
when taking ORENCIA, you may have a higher chance for getting serious side 
effects. 

• have an infection that will not go away or an infection that keeps coming back. 

• are allergic to abatacept or any of the ingredients in ORENCIA. See the end of 
this leaflet for a list of the ingredients in ORENCIA. 
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• have or have had inflammation of your liver due to an infection (viral hepatitis). 
Before you use ORENCIA, your healthcare provider may examine you for 
hepatitis. 

• have had a lung infection called tuberculosis (TB), a positive skin test for TB, or 
you recently have been in close contact with someone who has had TB. Before 
you use ORENCIA, your healthcare provider may examine you for TB or perform 
a skin test. Symptoms of TB may include: 

• a cough that does not go away 
• weight loss 
• fever 
• night sweats 

• are scheduled to have surgery. 

• recently received a vaccination or are scheduled for a vaccination. If you are 
receiving ORENCIA, and for 3 months after you stop receiving ORENCIA, you 
should not receive live vaccines. 

• have a history of a breathing problem called chronic obstructive pulmonary 
disease (COPD). 

• have diabetes and use a blood glucose monitor to check your blood sugar (blood 
glucose) levels. ORENCIA for intravenous infusion (given through a needle 
placed in a vein) contains maltose, a type of sugar that can give false high blood 
sugar readings with certain types of blood glucose monitors, on the day of 
ORENCIA infusion. Your doctor may tell you to use a different way to monitor 
your blood sugar levels. 

• ORENCIA for subcutaneous injection (injected under the skin) does not contain 
maltose. You do not need to change your blood sugar monitoring if you are 
taking ORENCIA subcutaneously. 

• have any other medical conditions. 

• are pregnant or planning to become pregnant. It is not known if ORENCIA can 
harm your unborn baby. 

Bristol-Myers Squibb Company has a registry for pregnant women exposed to 
ORENCIA. The purpose of this registry is to check the health of the pregnant 
mother and her child. Women are encouraged to call the registry themselves or 
ask their doctors to contact the registry for them by calling 1-877-311-8972. 

• are breast-feeding or plan to breast-feed. It is not known if ORENCIA passes 
into your breast milk. You and your healthcare provider should decide if you will 
use ORENCIA or breast-feed. You should not do both. 

Tell your healthcare provider about all the medicines you take, including 

prescription and non-prescription medicines, vitamins, and herbal supplements. 

ORENCIA may affect the way other medicines work, and other medicines may affect 

the way ORENCIA works causing serious side effects. 
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Especially tell your healthcare provider if you take other biologic medicines to treat 

RA or JIA that may affect your immune system, such as: 

• Enbrel (etanercept) 
• Humira (adalimumab) 
• Remicade (infliximab) 
• Kineret (anakinra) 
• Rituxan (rituximab) 
• Simponi (golimumab) 
• Cimzia (certolizumab pegol) 
• Actemra (tocilizumab) 

You may have a higher chance of getting a serious infection if you take ORENCIA 

with other biologic medicines for your RA or JIA. 

Know the medicines you take. Keep a list of your medicines and show it to your 

healthcare provider and pharmacist when you get a new prescription. 

How should I use ORENCIA? 

• You may receive ORENCIA given by a healthcare provider through a vein in your 
arm (IV or intravenous infusion). It takes about 30 minutes to give you the full 
dose of medicine. You will then receive ORENCIA 2 weeks and 4 weeks after the 
first dose and then every 4 weeks. 

• You may also receive ORENCIA as an injection under your skin (subcutaneous). 
If your healthcare provider decides that you or a caregiver can give your 
injections of ORENCIA at home, you or your caregiver should receive training on 
the right way to prepare and inject ORENCIA. Do not try to inject ORENCIA until 
you have been shown the right way to give the injections by your healthcare 
provider. 

• Your healthcare provider will tell you how much ORENCIA to use and when to 
use it. 

• See the Instructions for Use at the end of this Patient Information 
leaflet for instructions about the right way to prepare and give your 
ORENCIA injections at home. 

What are the possible side effects of ORENCIA? 

ORENCIA can cause serious side effects including: 

• infections. ORENCIA can make you more likely to get infections or make the 
infection that you have get worse. Some patients have died from these 
infections. Call your healthcare provider right away if you have any symptoms of 
an infection. Symptoms of an infection may include: 
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• fever 
• feel very tired 
• have a cough 
• have flu-like symptoms 
• warm, red, or painful skin 

• allergic reactions. Allergic reactions can happen to people who use ORENCIA. 
Call your healthcare provider or go to the emergency room right away if you 
have any symptoms of an allergic reaction. Symptoms of an allergic reaction 
may include: 

• hives 
• swollen face, eyelids, lips, or tongue 
• trouble breathing 

• hepatitis B infection in people who carry the virus in their blood. If you are a 
carrier of the hepatitis B virus (a virus that affects the liver), the virus can 
become active while you use ORENCIA. Your healthcare provider may do a blood 
test before you start treatment with ORENCIA while you use ORENCIA. 

• vaccinations. You should not receive ORENCIA with certain types of vaccines 
(live vaccines). ORENCIA may also cause some vaccinations to be less effective. 
Talk with your healthcare provider about your vaccination plans. 

• breathing problems in patients with Chronic Obstructive Pulmonary 
Disease (COPD). Some people may get certain respiratory problems more 
often if you receive ORENCIA and have COPD. Symptoms of respiratory 
problems include: 

• COPD that becomes worse 
• cough 
• trouble breathing 

• cancer (malignancies). Certain kinds of cancer have been reported in people 
using ORENCIA. It is not known if ORENCIA increases your chance of getting 
certain kinds of cancer. 

Common side effects of ORENCIA include: 

• headache 
• upper respiratory tract infection 
• sore throat 
• nausea 

In children and adolescents, other side effects may include: 

• diarrhea 
• cough 
• fever 
• abdominal pain 
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Tell your healthcare provider if you have any side effect that bothers you or that 

does not go away. 

These are not all the possible side effects of ORENCIA. For more information, ask 

your healthcare provider or pharmacist. 

Call your doctor for medical advice about side effects. You may report side effects 

to FDA at 1-800-FDA-1088. 

How should I store ORENCIA? 

• Store ORENCIA in the refrigerator at 36°F to 46°F (2°C to 8°C). 
• Keep ORENCIA in the original package and out of the light. 
• Do not freeze ORENCIA. 
• Safely throw away medicine that is out of date or no longer needed. 

Keep ORENCIA and all medicines out of the reach of children. 

General information about the safe and effective use of ORENCIA 

Medicines are sometimes prescribed for purposes other than those listed in this 

Patient Information leaflet. Do not use ORENCIA for a condition for which it was not 

prescribed. Do not give ORENCIA to other people, even if they have the same 

symptoms that you have. It may harm them. 

This Patient Information leaflet summarizes the most important information about 

ORENCIA. If you would like more information, talk to your healthcare provider. 

You can ask your pharmacist or healthcare provider for information about ORENCIA 

that is written for health professionals. 

For more information, go to www.ORENCIA.com or call 1-800-ORENCIA. 

What are the ingredients in ORENCIA? 

Active ingredient:  abatacept 

Intravenous inactive ingredients: maltose, monobasic sodium phosphate, sodium 

chloride for administration 

Subcutaneous inactive ingredients: sucrose, poloxamer 188, monobasic sodium 

phosphate monohydrate, dibasic sodium phosphate anhydrous, water for injection 
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This Patient Information has been approved by the U.S. Food and Drug 

Administration. 

Bristol-Myers Squibb Company 
Princeton, NJ  08543 USA 

All other trademarks are property of their respective companies. 

1292618A1 / 1294018A0 Rev December 2011 

                                                                 Approved                                                               

 

 

 

 

  
  

  

   

Reference ID: 3089694 

548



 

 

  
   

  
 

     

       

         

 

   

 

 

 

  

 
 

 

 

 
 

 
 

 

 

   

    

Needle Cover 

Needle 
Barrel 

Label 

Drug Level 

Fluid Level 
Indicator Lines 

Syringe 
Stopper 

Flange Extender 

Plunger 

Plunger head Air Bubble 

EXP 12 2023 

 
  Figure A 

   
   

        

  

  
  
  
  
  

39 

INSTRUCTIONS FOR USE 
ORENCIA (oh-REN-see-ah) 

(abatacept) 
Prefilled Syringe 

Read and follow these Instructions for Use that come with your ORENCIA prefilled 

syringe before you start using it and each time you get a refill. Before you use 

ORENCIA prefilled syringe for the first time, make sure your healthcare provider 

shows you the right way to use it. 

Do not remove the needle cover (the cap) until you are ready to inject 

ORENCIA. 

• The ORENCIA prefilled syringe has a flange extender that makes it easier to hold 
the syringe and inject (see Figure A). 

Supplies needed for your ORENCIA Prefilled Syringe Injection (see 

Figure B): 

• a new ORENCIA prefilled syringe 
• alcohol swab 
• cotton ball or gauze 
• adhesive bandage 
• puncture resistant container (sharps container) 
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Figure B 

STEP 1: Preparing for an ORENCIA Injection 

Find a comfortable space with a clean, flat, working surface. 

• Check the expiration date on the ORENCIA prefilled syringe (see Figure A). Do 
not use it if the expiration date has passed. Throw it away and get a new one. 

• Remove 1 single-use ORENCIA prefilled syringe from the refrigerator and let it 
warm up for 30 to 60 minutes to allow it to reach room temperature. 
• Do not speed up the warming process in any way, such as using the 

microwave or placing the syringe in warm water. 
Do not remove the needle cover while allowing ORENCIA prefilled syringe 
to reach room temperature. 
• Keep your unused syringes in their original carton and keep in the refrigerator at 

36°F to 46°F (2°C to 8°C). Do not freeze. 
• Hold your ORENCIA prefilled syringe by the barrel with the covered needle 

pointing down (see Figure C). 
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Figure C 

• Check the liquid in the ORENCIA prefilled syringe. It should be clear and 
colorless to pale yellow. Do not inject ORENCIA if the liquid is cloudy, 
discolored, or has lumps or particles in it. Throw the syringe away and get a new 
one. 

• Check that the amount of liquid in your ORENCIA prefilled syringe is the correct 
amount. The liquid should be between the two lines on the syringe barrel (see 
Figure C). 

• Do not inject ORENCIA if it does not have the correct amount of liquid. Throw 
the ORENCIA prefilled syringe away and get a new one. It is normal to see an 
air bubble. There is no reason to remove it. 

• Wash your hands well with soap and water. 

STEP 2: Choose and Prepare an Injection Site 

Choose an Injection Site 

• The front of your thigh is a recommended injection area. You may use your 
abdomen except for the 2-inch area around your navel (see Figure D). 

• The outer area of the upper arms may also be used only if the injection is being 
given by a caregiver. Do not attempt to use the upper arm area by yourself (see 
Figure E). 

Rotate Injection Site 

• Choose a different injection site for each new injection. You may use the same 
thigh for weekly injections, as long as each injection is at least 1 inch away from 
the last area you injected. 

• Do not inject into areas where your skin is tender, bruised, red, scaly, or hard. 
Avoid any areas with scars or stretch marks. 
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Areas for self injection and 
caregiver injection 

Additional injection 
area for caregivers only 

Figure D Figure E 

Prepare the Injection Site 

• Wipe the injection site with an alcohol swab in a circular motion and let it air 
dry. Do not touch the injection site again before giving the injection. 

• Do not fan or blow on the clean area. 

STEP 3:  Inject ORENCIA 

• Hold the barrel of the ORENCIA prefilled syringe with one hand and pull the 
needle cover straight off with your other hand (see Figure F). Do not touch the 
plunger while you remove the needle cover. 

Figure F 
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• Throw away the needle cover in your household trash. 
• There may be a small air bubble in the ORENCIA prefilled syringe barrel. You do 

not need to remove it. 
• You may notice a drop of fluid leaving the needle. This is normal and will not 

affect your dose. 
• Do not touch the needle or let it touch any surfaces. 
• Do not use the prefilled syringe if it is dropped without the needle cover in 

place. 
• Hold the barrel of your ORENCIA prefilled syringe in one hand between the 

thumb and index finger (see Figure G). 

Figure G 

• Do not pull back on the plunger of the syringe. 
• Use your other hand and gently pinch the area of skin you cleaned. Hold firmly. 
• Use a quick, dart-like motion to insert the needle into the pinched skin at a 45° 

angle (see Figure H). 

Figure H 

• To inject all of the medicine, use your thumb to push down on the plunger head 
until the plunger head is pushed in as far as it will go (see Figure I). 
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Figure I 

• Remove the needle from the skin and let go of the surrounding skin. 

After the Injection 

• There may be a little bleeding at the injection site. You can press a cotton ball or 
gauze over the injection site. 

• Do not rub the injection site. 
• If needed, you may cover the injection site with a small bandage. 

STEP 4:  Disposal and Recordkeeping 

• The ORENCIA prefilled syringe should not be reused. 
• Put the used syringe into your puncture resistant container (see “How do I 

throw away used syringes?”). 
• Do not put the needle cover back on the needle. 
• If your injection is given by another person, this person must also be 

careful when removing the syringe and disposing of the syringe to 
prevent accidental needle stick injury and passing infection. 

How do I throw away used syringes? 

Check with your healthcare provider or pharmacist for instructions about the right 
way to throw away used syringes. There may be special local or state laws about 
how to throw away used syringes. 

• Do not throw away used syringes in the household trash and do not recycle 
them. 

• Put used and empty ORENCIA prefilled syringes in a biohazard container made 
specifically for disposing of used syringes (called a “sharps” container) or in a 
hard plastic container with a screw-on cap (such as an empty detergent bottle) 
or in a metal container with a plastic lid (such as a coffee can). Sharps 
containers can be purchased at your local pharmacy or many retail outlets. 

• When the container is full, tape around the cap or lid to make sure the cap or lid 
does not come off. 
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• Keep ORENCIA prefilled syringes and the disposal container out of the 
reach of children. 

Record your Injection 

• Write the date, time, and specific part of your body where you injected yourself. 
It may also be helpful to write any questions or concerns about the injection so 
you can ask your healthcare provider. 

If you have questions or concerns about your ORENCIA prefilled syringe, 

please contact a healthcare provider familiar with ORENCIA or call our toll-

free help line at 1-800-ORENCIA (1-800-673-6242). 

Frequently Asked Questions 

I feel a little bit of burning or pain during injection. Is this normal? 

Injecting with the ORENCIA prefilled syringe 

• When giving yourself an injection, you may feel a prick from the needle. 
Sometimes, the medicine can cause slight irritation near the injection site. This 
may happen and the discomfort should be mild to moderate. If you have any 
side effects, including pain, swelling, or discoloration near the injection site, 
contact your healthcare provider. 

How should I keep my prefilled syringes cool while traveling? 

Traveling with ORENCIA prefilled syringes 

• If you need to take your prefilled syringes with you, store them in a cool carrier 
between 36°F to 46°F (2°C to 8°C) until you are ready to use. 

• Do not freeze ORENCIA. 
• Keep ORENCIA in the original carton and protected from light. Your healthcare 

provider may know about special carrying cases for injectable medicines. 

Can I take my prefilled syringes on an airplane? 

• Generally you are allowed to carry ORENCIA prefilled syringes with you on an 
airplane. Be sure to carry the prefilled syringes with you on board the 
plane, and do not put them in your “checked” luggage. You should carry 
ORENCIA prefilled syringes with you in your travel cooler at a temperature of 
36°F to 46°F (2°C to 8°C) until you are ready to use. 

• Keep ORENCIA in the original carton, with its original preprinted labels and 
protected from light. 

What if my syringe does not stay cool for an extended period of time? Is it 
dangerous to use? 

• Contact 1-800-ORENCIA (1-800-673-6242) for details. 
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If you have questions or concerns about your ORENCIA prefilled syringe, 

please contact a healthcare provider familiar with ORENCIA or call our toll-

free help line at 1-800-ORENCIA (1-800-673-6242). 

Bristol-Myers Squibb Company 
Princeton, NJ 08543 USA 

This Instructions for Use has been approved by the U.S. Food and Drug 
Administration. 

All other trademarks are property of their respective companies. 

1292618A1 / 1294018A0 Rev December 2011 
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