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FORM – 7A 

 

THE PATENTS ACT, 1970 

(39 OF 1970) 

& 

THE PATENTS RULES, 2003 

 

REPRESENTATION FOR OPPOSITION TO GRANT OF PATENT 

(See section 25 (1) and rule 55) 

 

We, Mylan Laboratories Limited, Plot No. 564A/22, Road No. 92, Jubilee Hills, 

Hyderabad-5000034, India., hereby give representation by way of opposition to the grant 

of patent in respect of Patent Application No. 4187/DELNP/2007 dated December 2, 

2005 (Nationalized on June 1, 2007) filed by MERCK & CO.INC, ISTITUTO DI 

RICHERE DI BIOLOGIA MOLECOLARE P. ANGELETTI S.P.A and assigned to 

MSD ITALIA S.R.L., MERCK SHARP & DOHME LIMITED. It is published under 

section 11A in the Official Journal of Indian Patent Office dated August 31, 2007. 

 

The impugned patent is opposed on the following grounds: 

 

a. Section 25(1) (e)-Obviousness/lack of inventive step 

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 25 (1) (b) or having regard to what was 

used in India before the priority date of the applicant’s claim; 

 

b. Section 25(1)(f) – Section 25(1) (f)-Not an invention / Not patentable 

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; 

 

c. Section 25(1)(g) – Section 25(1) (g) - Insufficiency 



that the complete specification does not sufficiently and clearly describe the 

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

 

Our address for service in India is  

S. MAJUMDAR & CO., 5, Harish Mukherjee Road, Calcutta - 700 025, State of West 

Bengal. Phone: 0-33-24557484/24557485/24557486; Fax: 0-33-24557487/24557488. 

Email: cal@patentindia.com  

 

Dated this 17
th

 day of August, 2018       

           
          Vilas Shetty 

  Of S. Majumdar & Co. 

      (Opponent’s Agent)  

To 

The Controller of Patents 

The Patent Office, 

At Delhi. 

mailto:cal@patentindia.com


BEFORE THE CONTROLLER OF PATENTS, 

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 The Patents (Amendment) 

Rules, 2006; 

 

And 

 

IN THE MATTER of Patent Application 

No. 4187/DELNP/2007 filed by MERCK & 

CO.INC,  ISTITUTO DI RICHERE DI 

BIOLOGIA MOLECOLARE P. 

ANGELETTI S.P.A and assigned to MSD 

ITALIA S.R.L., MERCK SHARP & 

DOHME LIMITED on December 2, 2005 

and Nationalized on June 1, 2007 

                ……Applicant 

 

And 

 

IN THE MATTER of opposition to the grant 

of a patent thereto by Mylan Laboratories 

Limited, Plot No. 564A/22, Road No. 92, 

Jubilee Hills, Hyderabad-5000034, India.  

                                 ……Opponent 
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REPRESENTATION UNDER SECTION 25(1) 

We, Mylan Laboratories Limited, Hyderabad-500034, India; (hereinafter called 

„Opponent‟) make the following representation under Section 25(1) of the Act in 

opposing the grant of patent on the application indicated in the cause title. 

1. THE OPPONENT'S BUSINESS AND ACTIVITIES 

1.1 The Opponent, “Mylan Laboratories Limited” is a limited company incorporated 

under the laws of India and having its principal office at Plot No: 564/A/22, Road 

No: 92, Jubilee hills, Hyderabad, Telangana 500034 carrying on business, inter 

alia, of manufacturing active pharmaceutical ingredients (APIs) and solid oral 

dosage forms.  Mylan Laboratories Limited is a well-known name in the field of 

manufacture and marketing of Active Pharmaceutical Ingredients (“APIs”), oral 

solids (OSD) and Injectables. The Opponent employs approximately 13300 

employees, including over 1350 R&D scientists in its facilities  across India.  Its 

facilities are approved by foreign regulatory agencies such the US FDA, EDQM-

EU and TGA (Australia). The Opponent, as a part of its business, is also engaged in 

the research and development of medicines and pharmaceutical products and 

preparations. As a pharmaceutical company we are involved, inter alia, with 

manufacture, sale and research in the area of technology to which the opposed 

application relates. The opponent therefore, has a real and substantial interest in the 

area of technology to which the impugned patent specification relates.  

 

2. Locus standi 

Locus standi is not a condition precedent for an opposition under Section 25(1). In 

any event it is stated that the application under opposition relates to relates to 

Crystalline form of Raltegravir, its pharmaceutical composition which can be used 

to prevent HIV. The opponent is also engaged in the research and development of 

medicines and pharmaceutical products and preparations. The subject matter of the 

opposed specification relates to polymorph of Raltegravir which can be used to 

prevent HIV. As a pharmaceutical company the opponent is involved, inter alia, in 

manufacture, sale and research in the area of technology to which the opposed 

application relates. The opponent is thus engaged in research and development as 

well as in the manufacture of drugs/medicinal compositions to which the alleged 

invention relates and is thus a person interested. 

 

3. ANALYSIS OF THE APPLICANT’S SPECIFICATION  

3.1 The patent application 4187/DELNP/2007 under opposition entitled 

“POTASSIUM SALT OF AN HIV INTEGRASE INHIBITOR” has the filing date 

of 01/06/2007. It was nationalized in India from International Application No: 

PCT/US2005/043781 dated 02/12/2005 published as International Publication No: 

WO2006060712. It is published under section 11A on August 31, 2007, according 
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to Patent Office website. Bibliographic details are attached herewith as Annexure 

A. There is no notification of grant of a patent on this application till date and it is 

presumed that a patent has not yet been granted, and thus the present pre-grant 

representation made by the opponent. Copy of as filed complete specification is 

annexed herewith as Annexure B. 

3.2 As per the details available on the Patent Office website, request for examination in 

prescribed manner was filed in the patent office on October 21, 2008 and a first 

examination report was issued on February 6, 2014 which is attached herewith as 

Annexure C. As per the documents available on the patent office site, the patent 

application has not yet proceeded to grant. 

3.3 Further, to overcome the objection raised in first FER, the applicant amended the 

claims and description on February 6, 2015 by deleting claims 2, 3, 4, 7, 8, 9, 10, 

11 and amending few other claims. Consequent to the deletion, the application 

under opposition has 13 claims. Applicant‟s Response dated February 6, 2015 is 

annexed herewith as Annexure D and the amended claims are annexed herewith as 

Annexure E. The opposition is filed before the grant of a patent on the subject 

application and therefore the present opposition under Section 25(1) is 

maintainable.  

3.4 The invention claimed in the Application principally relates to potassium salts of an 

HIV Integrase inhibitor of compound A, pharmaceutical compositions containing 

the salts and method for using the salts. Compound A is Raltegravir. On page 3 of 

the complete specification, the Applicant admits that compound A is disclosed in 

WO03/035077. 

3.5 The chemical formula of Compound A, as described on page 2 of the complete 

specification, is -(4-fluorobenzyl)-5-hydroxy-1-methyl-2-(1-methyl-1-{[(5-methyl-

1,3,4-oxadiazol-2-yl) carbon] amino}ethyl)-6-oxo-1,6-dihydropyrimidine-4-

carboxamide. It appears that the letter “N” in the beginning of the IUPAC name is 

missing in the description and appears to be a typographical error.  

3.6 Page 3 of the complete specification states that during the routine experimentation 

carried out by the Applicant, preparation of crystalline Na salt of compound A 

resulted in amorphous material and were unsuccessful. Therefore the Applicant 

sought to prepare the potassium salt of compound A and were successful in 

obtaining the potassium salt of compound A in crystalline form. The Opponent 

states that this paragraph clearly highlights that the present invention was arrived at 

through routine experimentation and did not require any technical ingenuity to 

arrive at the allegedly claimed invention. 

3.7 On page 3, the applicant states that the potassium salts of Compound A are 

significantly more soluble in water compared to the free base , and one crystalline 

form (identified herein as Form I) has exhibited improved pharmacokinetics in 

animal models over the free base. The Opponent states that the impugned complete 
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specification does not provide any experimental data to support the above statement 

made in the description. 

3.8 Page 3 further states that one crystalline form (identified herein as Form 1) has 

exhibited improved pharmacokinetics in animal models over the free base. In the 

impugned specification the Applicant has referred to isolation of potassium salt of 

Raltegravir in 3 different crystalline forms (Form 1, Form 2 and Form 3). Thus it is 

implied that during routine experimentation, the Applicant identified only 3 

crystalline forms and upon further evaluation, found that only one form exhibited 

improved pharmacokinetics.   

3.9 Page 4 last paragraph specifically states that compound A is an inhibitor of HIV 

integrase and as per prior studies was found to be active in an assay or the 

inhibition of acute HIV infection of T-lymphoid cells. From the above statement, it 

is clear that as on the date of the invention, there were methods to identify the 

activity of Compound A yet the Applicant failed to provide any data in the 

impugned specification to show the alleged improvement in the activity of the 

potassium salt of compound A or the crystalline forms of the potassium salt of 

compound A. In the absence of any such data, no technical advancement/improved 

efficacy can be attributed to the allegedly claimed potassium salts of compound A 

or its crystalline forms. Thus the alleged potassium salt of compound A as well as 

crystalline form of potassium salt of compound A falls within the scope of Section 

3 (d) of the Patents Act, 1970 and is not patentable under the Indian patent act. 

3.10 Irrespective of the absence of any data in the impugned specification, it is stated 

that a skilled person in the field of pharmaceutical field is well aware that 

conversion of any compound into its salt form, will improve the solubility of that 

compound. Thus such experimentation to improve solubility of known compound 

would fall within the realms of routine experimentation and will not involve any 

technical advancement. 

3.11 The Application was originally filed with 22 claims which were recently amended 

to 13 claims to overcome the objection raised in first examination report issued on 

February 6, 2014. The claims are pertain to either a product or a process or a 

composition. The amended claims are annexed herewith as Annexure E. Brief 

analysis of the claims on record are as follows: 

 Claim 1 is an independent claim and claims anhydrous crystalline 

monopotassium salt of compound A of formula 
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Claim 1 and claim 3 further provides data relating to the X-ray powder 

diffraction pattern exhibited by the anhydrous crystalline monopotassium salt 

of compound A of formula 

 Claim 2 further claims data relating to the differential scanning calorimetry 

curve exhibited by the anhydrous crystalline monopotassium salt of 

compound A  

 Claim 4 is dependent on the preceding claims and claims a pharmaceutical 

composition comprising monopotassium salt of Compound A. It is stated that 

claim 1 claim the anhydrous crystalline monopotassium salt of compound A 

whereas claim 4 refers to the pharmaceutical composition comprising 

monopotassium salt of Compound A and not anhydrous crystalline 

monopotassium salt of compound A. Thus the compounds claimed in claim 4 

can comprise of many other different forms of monopotassium salt of 

compound A than that claimed in claim 1 and hence does not fall within the 

scope of claim 1. 

 Claim 5 claims the use of the pharmaceutical composition comprising 

monopotassium salt of Compound A for treating or prophylaxis of HIV 

infection, delaying onset of AIDS, or treating or prophylaxis of AIDS in a 

subject in need thereof. The FER issued on February 6, 2014 had specifically 

raised objection with regards to the as filed claim 13 and had raised the 

following objection: 

Claim 13 relates to a medical treatment hence is not allowable under 

section 3 (i) of Indian Patents Act as amended as the method claimed 

therein comprise the feature of "administering a therapeutically 

effective amount of the compound to a patient". 

It is stated that to overcome the said objection, the Applicant in the disguise of 

pharmaceutical composition sought to claim use of the pharmaceutical 

composition for treating HIV/AIDS and such use claims are not patentable in 

India. 

 Claim 6 is dependent on claim 1 and claims process for preparing crystalline 

potassium salt of compound A whereas claim 1 claim the anhydrous 

crystalline monopotassium salt of compound A. Thus there is discrepancy in 

the scope of claims as form of compounds claimed in claim 1 is narrower to 

the scope of the form of the compounds claimed in claim 6. Hence the 

dependency of claim 6 on claim 1 is not correct. 

 Further a general look at claim 6 indicates that claim 6 refers to two different 

processes for the preparation of potassium salt of Compound A:  

 first process has been referred to as step A1-1 and A1-2 which includes 

mixing aqueous solution of potassium base with mixture comprising 

Compound A, water and an alcohol to form basic solution of compound A. 
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 Second process has been referred to as step B1-1 and B1-2 which 

comprises of seeding a mixture comprising Compound A and an organic 

solvent other than alcohol and adding an aqueous solution of potassium 

base to seeded mixture.  

The Opponent states that the Applicant has attempted to claim two different 

processes for preparation of potassium salt of compound A in a single claim. 

 Claim 7 and 8 are dependent on claim 6 and claims the process parameters wrt 

process claimed in claim 6. 

 Claim 9 claims a process for preparing crystalline potassium salt of compound 

A which is claimed in claim 1. 

 Claim 10 and 11 are dependent on claim 9 and claims the process parameters 

wrt process claimed in claim 9. 

 Claim 12 specifically claims process steps A3 and B3 for preparing crystalline 

potassium salt of compound A which is claimed in claim 1. 

 Claim 13 claims a process for preparing a compound of Formula Q which 

perse does not fall within the scope of claims of any the preceding claims and 

relates to preparation of an intermediate which may be used in the preparation 

of compound A. The FER issued on February 6, 2014 had also specifically 

raised objection with regards to the as filed claim 21 and had raised the 

following objection: Claim 21 relates to an invention distinct from the rest. It 

is therefore stated that amended claim 13 should be rejected at the threshold 

itself. 

 

4. GROUNDS OF OPPOSITION 

4.1 Section 25(1) (e)-Obviousness/lack of inventive step 

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 25 (1) (b) or having regard to what was used in 

India before the priority date of the applicant‟s claim; 

4.2 Section 25(1) (f)-Not an invention / Not patentable 

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; 

4.3 Section 25(1) (g) - Insufficiency 

that the complete specification does not sufficiently and clearly describe the 

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

 

5. PRIOR ART RELIED UPON (Priority date of the impugned application is 

DECEMBER 3, 2004). 

 Exhibit 1: WO03/035077 published on May 1, 2003 referred hereinafter as 

D1; 
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 Exhibit 2: Article entitled “Pharmaceutical salts” by Berge et al In Journal of 

pharmaceutical Sciences , Volume 66, Pages 1-19, January 1977 referred 

hereinafter as D2; 

 Exhibit 3: Article entitled “Salt selection and optimization procedures for 

pharmaceutical new chemical entities” by Bastin et al in Organic Process 

Research & Development 2000, 4, 427-435 referred hereinafter as D3 

 Exhibit 4: An article entitled “Preparation of water-soluble compounds through 

salt formation” by P. Heinrich Stahl in Chapter 35 Pages 601-615 from The 

Practice of Medicinal Chemistry Second Edition 2003 edited by Camille G. 

Wermuth referred hereinafter as D4. 

 Exhibit 5: An article entitled “High Throughput crystallization: polymorps, salts, 

co-crystals and solvates of pharmaceutical solids” by Morssette et al published in 

Advanced Drug delivery Reviews 56 (2004) 275-300 referred hereinafter as D5 

 Exhibit 6: An article entitled “Salt-selection strategies” by Abu T.M. Serajuddin 

and Madhu Pudipeddi published in Handbook of Pharmaceutical salts Properties, 

Selection and Use (2002) by P. Heinrich Stahl, Camille G. Wermth in Chapter 6 

pages 135-160, referred hereinafter as D6; 

 Exhibit 7: An article entitled “Large-scale aspects of salt formation: Processing of 

Intermediates and Final products” by Stanley Lee and Christian Hoff published in 

Handbook of Pharmaceutical salts Properties, Selection and Use (2002) by P. 

Heinrich Stahl, Camille G. Wermth in Chapter 8 pages 191-220, referred 

hereinafter as D7; 

 Exhibit 8: An article entitled “Pharmaceutical solids: A strategic approach to 

regulatory considerations” by Stephen Byrn published in Pharmaceutical 

Research, Vol. 12, No.7, 1995 hereinafter referred to as D8. 

 

6. Section 25(1) (e)-Obviousness/lack of inventive step 

6.1 It is stated that a well established principle of patent law is that inventive step is 

assessed by first establishing the closest state of the art, determining the technical 

problem to be solved and thereafter to assess the claimed solution to the problem in 

view of the prior art. The impugned patent specification does not identify any 

technical problem to be solved rather refers only to their unsuccessful attempt with 

regards to preparation of crystalline Na salt of Raltegravir. The Opponent states that 

what is disclosed and alleged to be the inventive step of the impugned patent 

application is a part of routine experimentation carried out during the drug 

development stage.  

6.2 The opponent states that as on the priority date of the alleged invention, 

identification of salt form so as to improve the physicochemical properties of the 

drug was routinely followed and formed a part of routine manual in drug 

development process. Further identification of polymorphic form of drug and its 
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salts through routine analysis was also a prerequisite step in the pre-formulation 

stages of drug development. It was also a foregone conclusion that if a salt form has 

been preferred over the free base, it implies that it has better bioavailability over the 

free base.  Hence, it is but obvious to a person skilled in the art to prepare a salt 

form of a pharmaceutically active compound followed by its isolation and 

characterization.  

6.3 The opponent states that the impugned application does not provide any drawbacks 

associated with the prior art nor has the applicant provided any improvement in the 

functioning/characteristics of Raltegravir (Compound A) due to the preparation of 

its salt from. The opponent therefore states that though the impugned application 

provides raltegravir in its salt form and further characterizes it in its crystalline 

form, the impugned application lacks inventive merit and is obvious to a person 

skilled in the art in view of the absence of any technical advancement over the 

known Raltegravir compound. 

6.4 The opponent further state that the product and the process as claimed in the 

impugned application is obvious and devoid of inventive merit over the teachings 

of the Exhibits relied upon hereinafter. By applicant‟s own admission on page 1 of 

the impugned application, it is implied that the only reason for making the said 

application is there unsuccessful attempt at preparing sodium salt of Raltegravir in 

crystalline from. The opponent further states that the processes claimed in the 

impugned application are general techniques employed by a person routinely for 

the preparation of salt form of any compound and do not involve any technical 

ingenuity.  

6.5 Claim 1 of the impugned application claims anhydrous crystalline monopotassium 

salt of Raltegravir and claim 3 provides characterizing data in terms of X-ray 

powder diffraction exhibited by the anhydrous crystalline monopotassium salt of 

Raltegravir. Claim 2 provides characterizing data in terms of Differential scanning 

calorimetry curve as exhibited by the anhydrous crystalline monopotassium salt of 

Raltegravir. 

6.6 WO03/035077 entitled “N-substituted Hydroxypyrimidinone carboxamide 

inhibitors of HIV Integrase” published on May 1, 2003 hereinafter referred to as D1 

and annexed herewith as Exhibit 1 discloses compounds of the formula  

 
which are inhibitors of HIV Integrase and inhibitors of HIV replication. The Indian 

counterpart of D1 is published as 868/CHENP/2004 and granted as IN212400. 
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6.7 The Opponent states that D1 refers to compounds of Formula I, Formula II and 

Formula III or pharmaceutically acceptable salts of compounds derived from those 

formulas.  

6.8 The Opponent further states that D1 specifically discloses about 192 compounds 

through their chemical name and around 160 specific compound through their 

IUPAC name or chemical structure. Further from D1, it is noted that specific steps 

for preparation of only 21 compounds have been provided (Example 1-21 on pages 

80-143 of D1) in D1, thereby implying that these 21 compounds are the most 

promising compounds and needs to be further characterized and studied for further 

development into a drug. 

6.9 Example 19 of D1 refers to the preparation of Raltegravir and the same is 

reproduced below for ready reference: 

 
6.10 Page 62 of D1 states: 

The compounds of the present invention may be administered in the form of 

pharmaceutically acceptable salts. The term "pharmaceutically acceptable salt" 

refers to a salt which possesses the effectiveness of the parent compound and 
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which is not biologically or otherwise undesirable (e.g., is neither toxic nor 

otherwise deleterious to the recipient thereof). Suitable salts include acid 

addition salts which may, for example, be formed by mixing a solution of the 

compound of the present invention with a solution of a pharmaceutically 

acceptable acid such as hydrochloric acid, sulfuric acid, acetic acid, 

trifluoroacetic acid, or benzoic acid. When the compounds of the invention carry 

an acidic moiety, suitable pharmaceutically acceptable salts thereof can include 

alkali metal salts (e.g., sodium or potassium salts), alkaline earth metal salts 

(e.g., calcium or magnesium salts), and salts formed with suitable organic 

ligands such as quaternary ammonium salts. Also, in the case of an acid (-

COOH) or alcohol group being present, pharmaceutically acceptable esters can 

be employed to modify the solubility or hydrolysis characteristics of the 

compound.  

D1 specifically states that when the compounds carry an acidic moiety, suitable 

pharmaceutically acceptable salts is selected from alkali salts such as 

sodium/potassium, alkaline earth metal salts such as calcium or magnesium salts 

and salts formed with suitable organic ligands such as quaternary ammonium salts. 

The Opponent states that a skilled person through own expertise and routine 

experimentation will be able to identify the nature of the drug compound based on 

which suitable pharmaceutical salts can be identified. As described in D1, options 

for preparing pharmaceutically acceptable salts for compounds with acidic moiety 

is limited to only few salts such as sodium/potassium/ calcium/ 

magnesium/quaternary ammonium salts. When the compounds carry an acidic 

moiety, the number of routine experimentation to be carried out by a skilled person 

to identify the suitable pharmaceutically acceptable salt is restricted to only 5 salts.  

6.11 The Opponent further states that claim 34 of EP1441735B1 (granted claims of  EP 

counterpart of D1) annexed herewith as Exhibit 1A specifically claims as follows: 

34. A compound according to claim 1 which is N -(4-fluorobenzyl)-5-hydroxy-1-

methyl-2-(1-methyl-1-{[(5-methyl-1,3,4-oxadiazol-2-yl)carbonyl]amino} ethyl-6-

oxo-1,6-dihydropyrimidine-4-carboxamide or a pharmaceutically acceptable salt 

thereof. 

35. A pharmaceutical composition comprising the compound of claim 33 or 34, or 

a pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable 

carrier. 

Further claim 35 of D1 claims a pharmaceutical composition comprising of 

compound of claim 34 i.e. Raltegravir or its pharmaceutically acceptable salt along 

with a pharmaceutically acceptable carrier. 

 

36. The compound of claim 33 or 34, or a pharmaceutically acceptable salt thereof, 

for use in a method of treatment of the human body by therapy. 

37. Use of a compound of claim 33 or 34, or a pharmaceutically acceptable salt 

thereof, for the manufacture of a medicament for preventing or treating infection by 

HIV or for preventing, treating or delaying the onset of AIDS. 
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Claim 36 and 37 of Exhibit 1A claims the use of compound of Raltegravir or its 

pharmaceutically acceptable salts and by implication its pharmaceutical 

composition also for treating infection by HIV or for preventing, treating or 

delaying onset of AIDS. 

6.12 The Opponent further states that claim 34 of US7169780 (granted claims of US 

counterpart of D1) annexed herewith as Exhibit 1B specifically claims as follows: 

34. A compound according to claim 31, which is N-(4-fluorobenzyl)-5-hydroxy-1-

methyl-2-(1-methyl-1-{[(5-methyl-1,3,4-oxadiazol-2-yl)carbonyl]amino}ethyl)-6-

oxo-1,6-dihydropyrimidine-4-carboxamide or a pharmaceutically acceptable salt 

thereof. 

35. A pharmaceutical composition comprising a therapeutically effective amount of 

a compound according to claim 34, or a pharmaceutically acceptable salt thereof, 

and a pharmaceutically acceptable carrier. 

Further claim 35 claims a pharmaceutical composition comprising of compound of 

claim 34 i.e. Raltegravir or its pharmaceutically acceptable salt along with a 

pharmaceutically acceptable carrier. 

The Opponent therefore states that Raltegravir is per se claimed in D1 as also its 

pharmaceutically acceptable salts fall within the scope of D1. 

6.13 The Opponent therefore states that based on the teachings of D1, a skilled person 

will be able to easily identify the suitable pharmaceutical salt of raltegravir and 

arrive at the potassium salt of raltegravir as is claimed in the present application.  

6.14 The opponent further states that pharmaceutically acceptable salt of Raltegravir will 

be isolated either in the amorphous form or the crystalline form or 

solvate/anhydrous form based on the method and conditions of isolation which 

again forms part of routine experimentation of a skilled person. 

6.15 In view of the above, it is stated that the anhydrous crystalline monopotassium salt 

of Raltegravir as is claimed in claim 1 -3 of the impugned patent application is 

obvious and lacks inventive merit of D1. 

6.16 The Opponent further states that counterparts of D1 (Exhibit 1A and Exhibit 1B) 

specifically claim pharmaceutical compositions of Raltegravir as also 

pharmaceutical compositions comprising pharmaceutically acceptable salts of 

Raltegravir. 

6.17 In view of the above, it is stated that the pharmaceutical composition of anhydrous 

crystalline monopotassium salt of Raltegravir and its use in the treatment of AIDS 

as is claimed in claim 4-5 of the impugned patent application is obvious and lacks 

inventive merit in view of D1. 

 

7. Prior art documents discussing the efficient way to select salt and identification 

of crystalline forms 

7.1 The Opponent states that on the priority date of the impugned paten application, a 

skilled person was well aware of the techniques to improve the solubility of drug 
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and the most widely used technique was preparation of pharmaceutically acceptable 

salt forms of those drugs. This fact can also be gauged from D1 from the fact that in 

all the claims of D1, the Applicant seeks protection for the compounds as well as 

pharmaceutically acceptable salt forms of those compounds.  

7.2 The Opponent further relies on well known non-patent literature, which discloses 

that salt formation is the most commonly used techniques, inter alia, to improve the 

solubility of the drug. These articles also disclose that as on the priority date of 

impugned patent application, it was a standard practice followed by skilled person 

to determine optimal salts for a particular drug candidate through routine tested 

screening techniques. 

7.3 An article entitled “Pharmaceutical salts” by Berge et al in Journal of 

pharmaceutical Sciences , Volume 66, Pages 1-19, January 1977 annexed herewith 

as Exhibit 2 and referred hereinafter as D2 presents a generalized view of several 

different salts which bind with drugs to provide pharmaceutically acceptable salts 

of various drug compounds.  

7.4 Page Column 2 on page 1 of D2 states:  

Some decision-making models have, however, been developed to help predict 

salt performance. For example, Walkling and Appino (1) described two 

techniques, “decision analysis” and “potential problem analysis” and applied 

them to the selection of the most suitable derivative of an organic acid for 

development as a tablet. The derivatives considered were the free acid and the 

potassium, sodium and calcium salts. 

The Opponent states that it can be noted that even in 1973, it was known that for 

compounds having acid moiety, basically salt forms of potassium, sodium or 

calcium were preferred.  

7.5 Table 1 page 2 of D2 provides a list of FDA-approved commercially marketed salts 

which is as follows: 
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Column 2 on page 2 states: 

Table I categorizes all salts approved by the Food and Drug Administration 

(FDA),---. (Only salts of organic compounds are considered because most drugs 

are organic substances.) The relative frequency with which each salt type has 

been used is calculated as a percentage, based on the total number of anionic or 

cationic salts in use through 1974. Because of simple availability and 

physiological reasons, the monoprotic hydrochlorides have been by far the most 

frequent choice of the available anionic-salt forming radicals, out numbering 

the sulfates nearly six to one. For similar reasons, sodium has been the most 

predominant cation. 

Thus from D2, it is understood that sodium is the most pre-dominant cation since 

1974 for drugs with an acidic moiety. From the above table, it is also noted that 

after sodium, potassium is the most pre-dominant cation. 

The Opponent further states that from page 3 of the impugned patent application, it 

is noted that in the impugned patent application also the Applicant had first tested 

Sodium salts and only after they were unsuccessful, the Applicant attempted 

preparation of potassium salts, thereby rendering credence to the fact that the 

Applicant had also arrived at the allegedly claimed invention through routine 

experimentation. 

7.6 The Opponent states that D1 specifically disclosed Raltegravir as also specifically 

provided for preparation of Raltegravir, thereby implying it to be one of the 

compounds to be further developed as a drug. D1 also disclosed and claimed 
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pharmaceutically acceptable salts of Raltegravir. Thus combining the teachings of 

D1 and D2, a skilled person will be motivated to arrive at the potassium salt of 

Raltegravir. It is stated that on the preparation/isolation of a compound, it is natural 

for a skilled person to characterize the isolated compound and thereby arrive at its 

X-ray powder diffraction pattern and DSC curve. In view of the above, it is stated 

that the anhydrous crystalline monopotassium salt of Raltegravir as is claimed in 

claim 1-3 of the impugned patent application is obvious and lacks inventive merit 

in view of D1 combined with D2. 

 

7.7 An article entitled “Salt selection and optimization procedures for 

pharmaceutical new chemical entities” by Bastin et al in Organic Process 

Research & Development 2000, 4, 427-435 annexed herewith as Exhibit 3 and 

referred hereinafter as D3 discusses various preliminary studies undertaken so as to 

identify a range of potential salt forms and crystallization solvents in the initial 

stages of drug development.  

7.8 Abstract of D3 states: 

Selection of an appropriate salt from for a new chemical entity provides the 

pharmaceutical chemist and formulation chemist with the opportunity to modify 

the characteristics of the potential drug substance and to permit the 

development of dosage forms with good bioavailability, stability, 

manufacturability and patient compliance. Salts are most commonly employed 

for modifying aqueous solubility; however the salt form selected will influence a 

range of other properties such as melting point, hygroscopicity, chemical 

stability, dissolution rate, solution pH, crystal form and mechanical properties.  

Thus as on the date of impugned patent application, it was known to a skilled 

person that the solubility of a drug compound can be improved through its 

conversion into pharmaceutically acceptable salt form as also it was well known 

that selection of an appropriate salt permits development of dosage forms with 

good bioavailability. The Opponent therefore states that even though the salt forms 

of Raltegravir is likely to exhibit improved bioavailability / solubility vis-à-vis 

Raltegravir; such improvement will be obvious to a skilled person in view of the 

teachings of D3.  

7.9 Column 2 on page 427 of D3 discloses: 

When first prepared for initial preformulation investigations, normally the 

amount of drug substance available from Discovery chemistry rarely exceeds 1 

g. To maximize the amount of data gained from such small quantities, semi-

micro techniques have been developed and are used regularly within our 

groups. Invariably, the first information generated for each candidate is the 

calculated pKa value of each ionisable group in the molecule. This is quickly 

checked against the value determined experimentally on 1-2 mg of sample by 

potentiometric titration.  Knowledge of the pKa value enables potential salt 

forming agents (counterions) to be selected, for each candidates based on lists 

that are available in the literature. For the formation of a stable salt, it is widely 
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accepted that there should be minimum difference of about 3 units between the 

pKa value of the group and that of its counterion. 

The Opponent states that as on the priority date of the impugned application, such 

techniques were available at the disposal of a skilled person so as to identify 

potential salt forming agents with regards to a particular compound based on its 

pKa value.   

7.10 Table 1 of D3 provides classification of commonly used pharmaceutical salts which 

is as follows: 

 
 

7.11 Column 1 on page 428 of D3 refers to the microplate technique which has been 

developed for screening of salts. D3 further disclose that different potential 

crystallizing solvents can also be investigated methodically. D3 further discloses:  

Once the combinations of counterion and solvent(s) are identified, studies at a 

slightly higher scale can be initiated to confirm the suitability and viability of 

the crystals. These studies can help identify problems with low melting points, 

determined by hot-stage microscopy and hygroscopicity, if processed on a 

suitable apparatus. Frequently these studies can also give preliminary 

information on the existence of solvates and hydrates especially if differential 

scanning calorimetry (DSC), thermal; gravimetric analysis and hot-stage 

microscopy are also used in the valuation process. 

The Opponent therefore states that D3 does not only disclose techniques for 

screening of suitable salt for a drug but also refers to the isolation of salt forms in 

crystalline form as also provides teachings to determine the characteristics of the 

isolated compound through different techniques such as DSC. Thus D3 through 

preliminary small-scale studies helps in the identification of potential salt formers 

and recrystallization solvents. 

7.12 Table 2 of D3 provides a list of preformulation studies that are normally considered 

for comparison of salt forms and parent compound for oral dosage forms and which 

is reproduced below for ready reference: 
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The Opponent states that D1 claims not only the Raltegravir compound or its 

pharmaceutically acceptable salts but also discloses and claims its pharmaceutical 

compositions and its use as a medicament for treatment of HIV/AIDS. The 

Opponent states that taking into the consideration the teachings of D1 and the list of 

preformulation studies as provided in Table 2 of D3, it is implicitly clear that 

studies as discussed in Table 2 were conducted prior to the priority date of D1 as 

also any skilled person in the process of developing a drug from D1 will conduct 

those studies discussed in Table 2 of D3. 

7.13 Column 1 on page 434 further discloses: 

If the structure of drug substance had been determined by single crystal X-ray, 

under certain circumstances it may be possible at this stage to initiate the 

theoretical search for other polymorphic forms. This is achieved using the 

Polymorph Predictor Software (Molecular Simulations Inc). This software has 

been used successfully on several molecules (molecular weight <500) and 

predicts theoretical crystal structures and their relative energies. 

Thus D3 also discloses that other polymorphic forms of a drug compound can also 

be determined through known software as also states that this has been successfully 

used for a large number of molecules. 

7.14 The Opponent states that D1 specifically disclosed Raltegravir as also specifically 

provided steps for preparation of Raltegravir, thereby implying it to be one of the 

compounds to be further developed as a drug. D1 also disclosed and claimed 

pharmaceutically acceptable salts of Raltegravir. D3 provided methods for 

screening of suitable salts based on pKa values as also set out a list of salts usually 

prepared as also a list of preformulation studies prior to preparation of different 



 17 

dosage of that drug compound. Thus combining the teachings of D1 and D3, a 

skilled person will be motivated to arrive at the potassium salt of Raltegravir. 

Further based on the studies disclosed in D3, it is stated that on the 

preparation/isolation of a compound, it is natural for a skilled person to characterize 

the isolated compound and thereby arrive at its X-ray powder diffraction pattern 

and DSC curve. In view of the above, it is stated that the anhydrous crystalline 

monopotassium salt of Raltegravir as is claimed in claim 1-3 of the impugned 

patent application is obvious and lacks inventive merit in view of D1 combined 

with the teachings of D3. 

7.15 The Opponent states that D1 specifically disclosed Raltegravir as also specifically 

provided for preparation of Raltegravir, thereby implying it to be one of the 

compounds to be further developed as a drug. D1 also disclosed and claimed 

pharmaceutically acceptable salts of Raltegravir. D2 provided teachings as to the 

preparation of potassium salts for compounds with acidic moiety. Thus combining 

the teachings of D1 with D2 and D3, a skilled person will be motivated to arrive at 

the potassium salt of Raltegravir. Further based on the studies disclosed in D3, it is 

stated that on the preparation/isolation of a compound, it is natural for a skilled 

person to characterize the isolated compound and thereby arrive at its X-ray powder 

diffraction pattern and DSC curve. In view of the above, it is stated that the 

anhydrous crystalline monopotassium salt of Raltegravir as is claimed in claim 1-3 

of the impugned patent application is obvious and lacks inventive merit in view of 

D1 combined with the teachings of D2 and D3. 

7.16 An article entitled “Preparation of water-soluble compounds through salt 

formation” by P. Heinrich Stahl in Chapter 35 Pages 601-615 from The Practice of 

Medicinal Chemistry Second Edition 2003 edited by Camille G. Wermuth copy of 

which is annexed herewith as Exhibit 4 and referred hereinafter as D4 discusses the 

criteria for salt selection and lists out the essential factors that constitute 

pharmaceutically relevant profile of a drug candidate and its salt form. 

7.17 On page 613, D4 discusses the essential factors that constitute pharmaceutically 

relevant profile of a drug candidate and which needs to be evaluated in the pre-

formulation stage such as: Solubility, Hygroscopicity, morphic state, 

Crystallinity, Melting point, chemical stability and corrosiveness. 

7.18 Column 2 Page 601 discloses:  

Almost half of all present-day drugs are used as salts and for the chemist it is 

obvious to try improving the properties of a drug candidate by the formation of a 

suitable salt, in particular with the intention to enhance solubility and in 

consequence, the rate of dissolution as prerequisite parameters for absorption. 

7.19 Column 2 on Page 606 discloses: 

It is important to note all relevant parameters f the data points in a solubility 

experiment: temperature, pH, concentration, nature of the excess solid, i.e. 

whether salt or free acid (base) is present, and whether changes with reference 

to the initial sample material concerning the polymorphic state or the degree of 
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hydration have taken place. While such careful studies are appropriate at later 

stage, i.e. prior to the final candidate selection, other techniques are applied for 

screening large number of compounds at an earlier stage. As for screening the 

biological activity, high throughput techniques are also applied for solubility 

screening. A typical non-specific micro technique is based on the turbidimetric 

indication of the transition between complete and incomplete dissolution when 

stock solutions of substances in DMSO are diluted with water or aqueous 

buffers. This technique can be performed on 96-well microtiter plates and 

adapted for a first screening of salt formers and establishing pH solubility 

profiles. 

Column 1 on page 607 further discloses: 

A drug is not approved as an isolated active entity but only in the context of the 

drug product as a whole, i.e. as the dosage form intended for the market, 

containing the active ingredient in its complete chemical form. The use of such 

„inactive‟ molecules is rather justified by their prior occurrence as salt formers 

in established drugs, and their further use as safe „inactive‟ moiety in drug salts 

can be largely derived from their presence in marketed drug products. 

7.20 Page 607 of D4 further discloses a graph of frequently used salt-forming bases 

which is reproduced below: 

 
 

Fig 35.7 lists out potassium as one of the most frequently used bases for drugs with 

an acidic moiety.  

Thus D4 discusses techniques for screening of salts as also indicates that Potassium 

is one of the most frequently used bases for drugs with an acidic moiety. 

7.21 Column 2 page 608 discloses: 

Due to their strength, mineral acids (and the alkali hydroxides) are appreciated 

for forming stable salts with very weak bases (and acids) respectively, they will 

be considered in first place, provide the above pH estimations would not exclude 

them in individual cases. 

Thus D4 specifically indicates that alkali hydroxides would be first considered 

bases for forming stable slats with weak bases. It is stated that in the impugned 

patent also, the Applicant has admitted that only on unsuccessful attempts with 
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sodium, potassium was tried out and the Applicant arrived at the invention 

allegedly claimed in the impugned patent application. 

7.22 The Opponent states that D1 specifically disclosed Raltegravir as also specifically 

provided for preparation of Raltegravir, thereby implying it to be one of the 

compounds to be further developed as a drug. D1 also disclosed and claimed 

pharmaceutically acceptable salts of Raltegravir. D4 discusses techniques for 

screening of salts as also indicates that Potassium is one of the most frequently used 

bases for drugs with an acidic moiety. Further D4 also discloses the essential 

factors that constitute pharmaceutically relevant profile of a drug candidate and 

which needs to be evaluated in the pre-formulation stage such as: Solubility, 

Hygroscopicity, morphic state, Crystallinity, Melting point. In view of the above, it 

is stated that the anhydrous crystalline monopotassium salt of Raltegravir as is 

claimed in claim 1-3 of the impugned patent application is obvious and lacks 

inventive merit in view of D1 combined with the teachings of D4. 

7.23 The Opponent states that D1 specifically disclosed Raltegravir as also specifically 

provided for preparation of Raltegravir, thereby implying it to be one of the 

compounds to be further developed as a drug. D1 also disclosed and claimed 

pharmaceutically acceptable salts of Raltegravir. D2 provided teachings as to the 

preparation of potassium salts for compounds with acidic moiety. D4 discusses 

techniques for screening of salts as also indicates that Potassium is one of the most 

frequently used bases for drugs with an acidic moiety. Further D4 also discloses the 

essential factors that constitute pharmaceutically relevant profile of a drug 

candidate and which needs to be evaluated in the pre-formulation stage such as: 

Solubility, Hygroscopicity, morphic state, Crystallinity, Melting point. In view of 

the above, it is stated that the anhydrous crystalline monopotassium salt of 

Raltegravir as is claimed in claim 1-3 of the impugned patent application is obvious 

and lacks inventive merit in view of D1 combined with the teachings of D2 and D4. 

7.24 The Opponent states that D1 specifically disclosed Raltegravir as also specifically 

provided for preparation of Raltegravir, thereby implying it to be one of the 

compounds to be further developed as a drug. D1 also disclosed and claimed 

pharmaceutically acceptable salts of Raltegravir. D3 provided methods for 

screening of suitable salts based on pKa values as also set out a list of salts usually 

prepared as also a list of preformulation studies prior to preparation of different 

dosage of that drug compound. D4 discusses techniques for screening of salts as 

also indicates that Potassium is one of the most frequently used bases for drugs 

with an acidic moiety. Further D4 also discloses the essential factors that constitute 

pharmaceutically relevant profile of a drug candidate and which needs to be 

evaluated in the pre-formulation stage such as: Solubility, Hygroscopicity, morphic 

state, Crystallinity, Melting point. Further based on the studies disclosed in D3, it is 

stated that on the preparation/isolation of a compound, it is natural for a skilled 
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person to characterize the isolated compound and thereby arrive at its X-ray powder 

diffraction pattern and DSC curve. In view of the above, it is stated that the 

anhydrous crystalline monopotassium salt of Raltegravir as is claimed in claim 1-3 

of the impugned patent application is obvious and lacks inventive merit in view of 

D1 combined with the teachings of D3 and D4. 

7.25 The Opponent states that D1 specifically disclosed Raltegravir as also specifically 

provided for preparation of Raltegravir, thereby implying it to be one of the 

compounds to be further developed as a drug. D1 also disclosed and claimed 

pharmaceutically acceptable salts of Raltegravir. D2 provided teachings as to the 

preparation of potassium salts for compounds with acidic moiety. D3 provided 

methods for screening of suitable salts based on pKa values as also set out a list of 

salts usually prepared as also a list of preformulation studies prior to preparation of 

different dosage of that drug compound. D4 discusses techniques for screening of 

salts as also indicates that Potassium is one of the most frequently used bases for 

drugs with an acidic moiety. Further D4 also discloses the essential factors that 

constitute pharmaceutically relevant profile of a drug candidate and which needs to 

be evaluated in the pre-formulation stage such as: Solubility, Hygroscopicity, 

morphic state, Crystallinity, Melting point. Further based on the studies disclosed in 

D3, it is stated that on the preparation/isolation of a compound, it is natural for a 

skilled person to characterize the isolated compound and thereby arrive at its X-ray 

powder diffraction pattern and DSC curve. In view of the above, it is stated that the 

anhydrous crystalline monopotassium salt of Raltegravir as is claimed in claim 1-3 

of the impugned patent application is obvious and lacks inventive merit in view of 

D1 combined with the teachings of D2, D3 and D4.  

 

7.26 Claim 6 of the impugned application refers to two different processes for the 

preparation of potassium salt of Compound A:  

 first process has been referred to as step A1-1 and A1-2 which includes mixing 

aqueous solution of potassium base with mixture comprising Compound A, 

water and an alcohol to form basic solution of compound A. 

 Second process has been referred to as step B1-1 and B1-2 which comprises of 

seeding a mixture comprising Compound A and an organic solvent other than 

alcohol and adding an aqueous solution of potassium base to seeded mixture.  

The Opponent states that the Applicant has attempted to claim two different 

processes for preparation of potassium salt of compound A in a single claim. 

7.27 Claim 7 and 8 of the impugned application are dependent on claim 6 and set out the 

process/reaction parameters as well as reactants/solvents with regards to the process 

claimed in claim 6 of the impugned application. 

7.28 Column 2 on page 610 of D4 states: 

To this end, the process of slat formation is performed preferably in non-

aqueous media. No drug salt can be isolated under conditions where it is fully 
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ionized. Ion pairs constituting the salt need an environment that suppresses 

dissociation as much as possible. Drug substance and salt-forming agent are 

dissolved separately in solvents of moderate polarity, e.g. alcohols, esters, 

ethers and ketones. If one of the components is available in aqueous solutions 

only, the other solvent should be water miscible. While the solution of the 

components are gradually mixed, the salt frequently starts to precipitate. If not, 

crystallization may be induced by raising the degree of supersaturation, which 

can be effected by cooling, by evaporating the solvent or by slow addition of a 

miscible anti-solvent (Nonsolvent), or by a combination of these measures. 

Thus D4 discusses in general the method of preparing salt forms of the drugs as 

also discusses methods to induce crystallization through various techniques. 

7.29 Column 2 page 610 discloses preparation of sodium salt which is as follows: 

 
7.30 The Opponent states that Column 6 page 610 of D4 also discloses similar process 

for preparation of salt form of a compound followed by crystallization. The 

Opponent states that based on the aforesaid teachings of D4 and in view of the 

teachings provided in D1, a skilled person will be able to prepare potassium salt of 

Raltegravir by emulating the processes disclosed in D4 and arrive at the potassium 

salt of Raltegravir.  It is therefore stated that both the processes claimed in claim 6 

and in dependent claims 7 and 8 of the impugned patent application are obvious 

and lacks inventive merit in view of D4 combined with the teachings of D1. 

7.31 Claim 9 refers to process A-2 for the preparation of potassium salt of Compound A 

comprising steps of adding a feed solution of compound A and an organic solvent 

to a feed mixture comprising potassium alkoxide and second organic solvent 

selected from alcohol, alkyl ester or an aromatic hydrocarbon, ageing the above 

mixture in a crystallizer to obtain crystalline potassium salt of Compound A.  

7.32 Claim 10 and 11 are dependent on claim 9 and set out the process/reaction 

parameters as well as reactants/solvents with regards to the process claimed in 

claim 9 of the impugned application. The Opponent states that Column 6 page 610 

of D4 also discloses similar process for preparation of salt form of a compound 

followed by crystallization. The Opponent states that based on the aforesaid 
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teachings of D4 and in view of the teachings provided in D1, a skilled person will 

be able to prepare potassium salt of Raltegravir by emulating the processes 

disclosed in D4 and arrive at the potassium salt of Raltegravir.  It is therefore stated 

that both the processes claimed in claim 9 and in dependent claims 10 and 11 of the 

impugned patent application are obvious and lacks inventive merit in view of D4 

combined with the teachings of D1. 

7.33 Claim 12 refers to process A-3 for the preparation of potassium salt of Compound 

A comprising steps of adding a feed solution of compound A and a water-

dissolving organic solvent to a feed mixture comprising aqueous KOH solution, 

ageing the above mixture in a crystallizer to obtain crystalline potassium salt of 

Compound A. The Opponent states that Column 6 page 610 of D4 also discloses 

similar process for preparation of salt form of a compound followed by 

crystallization. The Opponent states that based on the aforesaid teachings of D4 and 

in view of the teachings provided in D1, a skilled person will be able to prepare 

potassium salt of Raltegravir by emulating the processes disclosed in D4 and arrive 

at the potassium salt of Raltegravir.  It is therefore stated that both the processes 

claimed in claim 12 of the impugned patent application is obvious and lacks 

inventive merit in view of D4 combined with the teachings of D1. 

 

7.34 An article entitled “High Throughput crystallization: polymorphs, salts, co-

crystals and solvates of pharmaceutical solids” by Morssette et al published in 

Advanced Drug delivery Reviews 56 (2004) 275-300 copy of which is annexed 

herewith as Exhibit 5 and referred hereinafter as D5 discusses how high-

thoroughput (HT) technologies have been extensively used to identify and select 

salts that may be prepared for a given compound and also help in characterizing 

their crystal forms such as polymorphs, solvates and hydrates. 

7.35 Column 2 on page 285 states: 

3.1. High-throughput salt selection 

Preparation of salt forms of an active compound is commonly used to modulate 

physicochemical properties. In most cases, the goal is to increase solubility (or 

dissolution rate) to improve bioavailability or to enhance the 

manufacturability of poorly soluble ionizable compounds. Salts may also be 

employed to increase chemical stability or to reduce the solubility of a given 

compound for certain applications (e.g., sustained release dosage forms). Thus, 

it is important to consider the route of administration and dosage form 

requirements when selecting a salt form for development. Since the choice of 

counter-ion affects the properties of salt forms, salt selection studies involve the 

preparation of a number of different salts using a variety of pharmaceutically 

acceptable acids or bases with differing properties (e.g., acidity/ basicity, 

molecular size, shape, flexibility, etc.). The relevant physicochemical properties 

of each salt are characterized, including degree of crystallinity, hygroscopicity, 

aqueous solubility, crystal habit, and physical and chemical stability. Based on 
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these properties of the salt forms, their suitability for development can be 

evaluated. Several strategies for streamlining and optimizing salt selection 

procedures have been reported, including in-situ techniques for ranking the 

solubility of salts, tiered approaches in which the least time-consuming studies 

are carried out first and used to remove from consideration salts that are not 

viable. 

---- 

HT crystallization technologies have been used to more rapidly and 

comprehensively identify the range of salt forms that may be prepared for a 

given compound or series of compounds, and characterize their crystal form 

diversity (polymorphs, solvates, hydrates). However, only a few studies have 

been published or presented. Several HT salt selection studies on well 

characterized pharmaceutical compounds have been carried out to demonstrate 

the power of these technologies in solid form discovery. For example, in a small 

HT study (i.e., 96 wells) on the antibacterial sulfathiazole, salt formation was 

explored using varying stoichiometric ratios of pharmaceutically acceptable 

organic and mineral bases in an array of solvent conditions. The screen resulted 

in the rapid identification and characterization of 10 salt forms and showed that 

the salts exhibited a range of melting points depending on the counter-ion type 

and stoichiometric ratio. Similar HT salt selection experiments on caffeine and 

naproxen resulted in the identification of numerous salts of each compound. 

Further in column 2 page 286, it is disclosed: 

HT crystallization can facilitate selection of leads that are more likely to survive 

preclinical development. HT crystallization has been used successfully to 

identify multiple new salt forms and the polymorphs and solvates of each 

compound belonging to two discovery programs using less than 200 mg of 

compound per screen.------. Clear trends in the degree of solid form diversity of 

salt forms, including polymorphism and solvation behavior, were also evident 

within each compound series. These data indicate the potential for identifying 

salts suitable for most compounds tested in a particular scaffold or series, based 

on analysis of only a portion of the series, i.e., a platform-based approach to 

salt selection, provided the chemistry surrounding the ionizable functionality is 

not significantly altered during further structure–activity relationship (SAR) 

development. Furthermore, solubility measurements of each salt form in 

physiologically relevant fluids allowed ranking of salt forms in a given series, 

and comparison of salts between series was also possible. The average 

turnaround time per screen was approximately 2 weeks, such that feedback on 

the physicochemical properties of each compound was provided to the medicinal 

chemists on a similar time scale as potency, selectivity and metabolism screens. 

Salt selection is normally part of the standard preformulation studies carried 

out during preclinical development, where rapid identification of the possible 

salts of a compound and their properties can facilitate product development. 
To further facilitate such studies, a microplate technique capable of 

investigating an array of conditions has been developed to determine which 

counter-ion and solvent conditions can be used to prepare crystalline salts of the 

compound. Each plate is prepared by first depositing approximately 0.5 mg of 
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compound into each well using an appropriate amount of stock solution. The 

counter-ion type is systematically varied along the rows of the plate and 

different crystallization solvents are deposited down the columns of the plate. 

Crystallization is monitored by optical microscopy over the course of the 

evaporative crystallization, which can be accelerated by flowing a stream of dry 

nitrogen over the plate. Once salt forms are identified, they are scaled up for 

more detailed characterization. 

Thus based on the techniques discussed/cited in D5, a skilled person would be able 

to identify different salt forms of a compound as also characterize it and identify 

the polymorphic form exhibited by that compound or its salts. 

 

7.36 Thus based on the teachings of D5 combined with D1 and in view of the teachings 

of D2/D3/D4 either individually o in combination with each other, a skilled person 

will be able to identify and obtain potassium salt of Raltegravir as also identify the 

polymorphic form exhibited by the potassium salt of Raltegravir through routine 

experimentation. In view of the above, it is stated that the anhydrous crystalline 

monopotassium salt of Raltegravir as is claimed in claim 1-3 of the impugned 

patent application is obvious and lacks inventive merit in view of D1 and D5 

combined with the teachings of D2/D3/D4 either individually or in combination 

with each other. 

 

7.37 An article entitled “Salt-selection strategies” by Abu T.M. Serajuddin and Madhu 

Pudipeddi published in Handbook of Pharmaceutical salts Properties, Selection and 

Use (2002) by P. Heinrich Stahl, Camille G. Wermth in Chapter 6 pages 135-160, a 

copy of which is annexed herewith as Exhibit 6 and referred hereinafter as D6 

discusses systematic strategies employed for selection of optimal salt forms for 

acidic and basic drugs. 

7.38 Under the heading „Summary‟ on page 158, it is disclosed that based on the 

physiochemical principles described herein, some trial and errors usually associated 

with salt selection can be avoided. The Opponent therefore states that optimal 

selection of a salt form for a drug such as selection of potassium salt for Raltegravir 

is part of skilled person‟s routine experimentation and the end results are achieved 

through routine trial and error techniques, hence such optimal salt selection does 

not require any technical ingenuity and will be obvious to a skilled person.  

7.39 On page 154, under the heading “3.1 A Multi-tier approach” has been provided for 

selection of optimal salt form of a drug which is as follows: 
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Page 155-156 discusses the approach related to each tier as also the conclusion 

which can be arrived from each of those tiers. 

 

7.40 Page 156, it is disclosed: 

The salt formation is an additional step in the manufacture of a drug substance. 

If a free acid or base has acceptable physicochemical properties and has 

comparable bioavailability to its salt forms, the free form of the compound might 

be preferred for development. Prior to reaching such a decision, a comparative 

bioavailability testing between a salt and the free form might be necessary. 

However, if the physic-chemical properties clearly indicate that a salt form 

would have superior bioavailability (for example-, the free form is extremely 

water-insoluble), a comparative bioavailability testing will not be necessary for 

the selection of a salt form. Similarly, a comparative bioavailability testing of 

different salt forms would not be necessary if the salts have acceptable 

dissolution rates, even though their aqueous solubilities might differ to a 

considerable extent. 

Thus as per the teachings of D6, if the salt form has comparative bio-availability 

with the free form, then the free form is preferred and only if the salt form has 

superior bioavailability, only then the salt form will be preferred over the free form, 

thereby implying that any superior bioavailability exhibited by the salt form will be 

the norm for preparation of that salt and not an exception. It is therefore stated that 

if the potassium salt of Raltegravir as claimed in the impugned patent application 

exhibits superior bioavailability over the Raltegravir free base, then such a finding 

would be obvious to a skilled person and hence such salt forms cannot satisfy the 

inventive step criteria and hence do not merit a patent for such trivial modifications 

in the drug compound. 

7.41 Under the heading “Summary” on page 158, it is further summarized as follows: 
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a. First consideration in any salt-selection problem is to determine whether a 

compound is amenable to salt formation.---To form a salt, the pH of the 

aqueous solution (or suspension) of an acidic drug must be adjusted above its 

pHmax value, and, for a basic drug, the pH of the solution must be below its 

pHmax.---. 

b. --. The pHmax value for a particular drug can be determined experimentally 

from the pH solubility study. It can also be estimated theoretically from 

knowledge of pKa and solubilities of free and salt forms of the compound. ---. 

c. Multiple pHmax values might exist for compounds with more than one ionizable 

or protonable groups. pH-solubility and pHmax principles are also applicable 

in determining whether such a compound would form a mono-salt or multi-salt 

with a particular counter-ion. Mono- or multi-salts may selectively be 

synthesized by using appropriate counter-ions. 

d. It is granted that aqueous solutions alone are not always used to prepare salts, 

and mixtures of aqueous and organic solvents are often used.-----.The major 

advantage of using an organic solvent is to lower dielectric constant of the 

solvent system used, which generally decreases solubility of salts and thus 

facilitates their crystallization and isolation from solvents.--. 

e. --. 

f.    When several salts for a particular compound are synthesized, physicochemical 

tests to characterize solids can be conducted at different tiers with a „Go/No 

Go‟ decision at the end of each tier of testing the salts. By a systematic multi-

tier approach, many different salt forms can be screened for their 

physicochemical properties with the minimum of experimental effort. 

 

Thus based on the techniques discussed/cited in D6, a skilled person would be able 

to identify different salt forms of a compound as also characterize it and identify 

the polymorphic form exhibited by that compound or its salts and will select the 

specific slat form only if it exhibits superior bioavailability vis-à-vis free form. 

7.42 Thus based on the teachings of D6 combined with D1 and in view of the teachings 

of D2/D3/D4/D5 either individually or in combination with each other, a skilled 

person will be able to identify and obtain potassium salt of Raltegravir as also 

identify the polymorphic form exhibited by the potassium salt of Raltegravir 

through routine experimentation.  

7.43 From the prior art cited above, it is understood that  

a. Salt formation and selection is a commonly used technique in the 

pharmaceutical field to improve the solubility of a drug.  

b. Salt screening for new chemical entities is conducted at the initial stage of drug 

development.  

c. Further from the FDA list as well as other cited prior arts, it is understood that 

Potassium salt is one of the one of the most frequently formed salt forms for 

acidic drugs.  

d. A tiered salt selection process as discussed in prior art can could be completed 

in four to six weeks to determine the optimal salt from of a compound. 
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e. Further during the salt isolation process, it is usual to characterize the 

polymorphic/solvate/hydrate form through difference techniques such as X-ray 

powder diffraction technique and DSC. 

7.44 Based on the prior art cited above, it is stated that the selection of potassium as a 

suitable salt candidate for compound A is obvious and even if any superior 

bioavailability is exhibited by the salt from, it won‟t involve any technical 

advancement over the existing knowledge.  

7.45 In view of the above, it is stated that the anhydrous crystalline monopotassium salt 

of Raltegravir as is claimed in claim 1-3 of the impugned patent application is 

obvious and lacks inventive merit in view of the combined teachings of D1 and D6 

as also in view of its combination with the teachings of D2/D3/D4/D5 either 

individually or in combination with each other. 

 

7.46 An article entitled “Large-scale aspects of salt formation: Processing of 

Intermediates and Final products” by Stanley Lee and Christian Hoff published 

in Handbook of Pharmaceutical salts Properties, Selection and Use (2002) by P. 

Heinrich Stahl, Camille G. Wermth in Chapter 8 pages 191-220, a copy of which is 

annexed herewith as Exhibit 7 and referred hereinafter as D7 discusses the 

principles and techniques of isolation and purification, including that of 

crystallization and describes various factors that affect crystallization such as 

choice of solvent, super saturation, seeding, cooling rate and stirring rate. Point 

no.8 headlined „Acids and bases for salts‟ discusses the various acids and bases 

used for synthesizing pharmaceutical salts on both laboratory as well as plant scale. 

Point no.8.2 under the heading „Bases for salts of organic acids‟ refers to the use of 

sodium as the most commonly used base both for final pharmaceutical products and 

for intermediates followed by potassium. Point no.9 under the heading „Example: 

Using salts to isolate products and intermediates‟ discusses how the preparation of 

salt at various stages of manufacturing process helps to prepare and isolate a drug 

compound on large scale. Thus D7 discloses that salt formation of drugs/ 

intermediates is a routinely used technique by skilled person to isolate/manufacture 

a drug compound with relative ease and improved purity. 

 

7.47 An article entitled “Pharmaceutical solids: A strategic approach to regulatory 

considerations” by Stephen Byrn published in Pharmaceutical Research, Vol. 12, 

No.7, 1995 hereinafter referred to as D8 describes a conceptual approach to the 

characterization of pharmaceutical solids through flow charts which will be helpful 

to develop information on pharmaceutical solids for both scientific and regulatory 

purposes. 

Column 1 on page 945 states: 

Interest in the subject of pharmaceutical solids stems in part from the Food and 

Drug Administration's (FDA's) drug substance guideline that states 
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"appropriate" analytical procedures should be used to detect polymorphic, 

hydrated, or amorphous forms of the drug substance. These guidelines suggest 

the importance of controlling the crystal form of the drug substance. The 

guideline also states that it is the applicant's responsibility to control the crystal 

form of the drug substance and, if bioavailability is affected, to demonstrate the 

suitability of the control methods. 

From the above paragraphs, it can be noted that proper identification and 

characterization of polymorphic, hydrated or amorphous forms of drug substance 

forms a part of regulatory requirement. 

Column 1 on page 946 states: 

Four decision trees are described in the sections that follow: Polymorphs; 

Hydrates (Solvates); Desolvated Solvates; and Amorphous Forms. Polymorphs 

exist when the drug substance crystallizes in different crystal packing 

arrangements all of which have the same elemental composition (Note that 

hydrates can exist in polymorphs). Hydrates exist when the drug substance 

incorporates water in the crystal lattice in either stoichiometric or 

nonstoichiometric amounts. Desolvated solvates are produced when a solvate is 

desolvated (either knowingly or unknowingly) and the crystal retains the 

structure of the solvate. Amorphous forms exist when a solid with no long range 

order and thus no crystallinity is produced. It is apparent that the appropriate 

flow chart can only be determined after the solid has been characterized using 

some of the tests described in the first decision point of the decision trees/flow 

charts (i.e. X-ray powder diffraction, elemental analysis, etc.).----. As already 

mentioned, it is advisable to investigate the drug substance for the existence of 

polymorphs and hydrates since these may be encountered at any stage of the 

drug manufacturing process or upon storage of the drug substance or dosage 

form. 

Thus even in 1994, it was known to a skilled person that investigation of the drug 

substance for the existence of polymorphs and hydrates is necessary at the early 

stage of drug development. 

Page 946 provides the below flowchart with regards to identification and 

characterization of polymorphs: 
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Column 2 page 947 states: 

If polymorphs exist then it is necessary to examine the physical properties of the 

different polymorphs that can affect dosage form performance (bioavailability 

and stability) or manufacturing reproducibility. The properties of interest are 

solubility profile (intrinsic dissolution rate, equilibrium solubility), stability 

(chemical and physical), and crystal morphology (including both shape and 

particle size), calorimetric behavior. and %RH profile. If there are no 

discernible differences between these physico-chemical properties, then the 

answer to the second question in the decision tree, "Different physical 

properties?" is "No." 

Column 1 page 948 states: 

The important question lies in the properties that differ among polymorphs and 

whether those properties affect the dosage form performance (i.e., quality or 

bioavailability). If they do then from a regulatory standpoint it is appropriate to 

establish a specification/test (e.g. powder X-ray diffraction or IR) to ensure the 

proper form is produced. 

Page 949 provides the below flowchart with regards to identification and 

characterization of hydrates: 

 
Column 1 of page 949 states: 

The flow chart for hydrates (solvates) (Figure 7) is applied after the preliminary 

crystallizations have been completed. These are essentially the same as in the 

polymorph decision tree but, in addition, should include solvent-water mixtures 

in order to maximize the chance for hydrate formation. These experiments can 

be guided by the moisture uptake (% RH) studies. Any solids that indicate a 

significant change in water content as indicated by the % RH-moisture profile 

should also be examined. The resulting solid phases are preferably 

characterized by a combination of methods- two for phase identity and two to 

reveal composition and stoichiometry. 

With a very few exceptions, the structural solvent contained in marketed 

crystalline drug products is water. 

----. 
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Examples taken from the literature serve to illustrate the kind of data that proves 

useful in characterizing solvated crystal forms. For example, a recent report 

from our laboratory showed that IR and solid state NMR was useful for the 

identification of the different crystal forms of dirithromycin (9). TGA is another 

powerful method for the analysis of solvates. For example, one early study 

showed that TGA could differentiate three different hydrated salts of fenoprofen 

(l0). Combined with IR or other methods, TGA is an unequivocal method for the 

verification of the existence of solvates. 

DSC is also a good method for detecting solvates since there is usually heat 

change involved in desolvation, especially for hydrates (l1). Specifically, DSC 

by itself does not prove the existence of a solvate, but once other analytical data 

from TGA, NMR, etc. are available, DSC becomes a good method for analyzing 

solvates and determining a percentage of solvates present. 

Column 1 of page 951 states: 

D. Determination of the Hydrate Present in the Drug Product 

Another important area is the analysis of the material which is produced after 

wet granulation of a substance which can form hydrates. We are aware of cases 

where the bulk drug substance is manufactured and stored as the anhydrate. 

However, upon wet granulation, there is a conversion (either partial or 

complete) to a hydrate. Subsequent drying is sometimes not adequate to convert 

the substance back to the anhydrate, and a hydrate or a mixture of hydrate and 

anhydrate remain. The formation of a hydrate and its subsequent drying can 

result in a change in particle size of the drug substance (19). It may also be 

possible to cause transformations during other processing steps. It is thus 

recommended that if wet granulation or processing that subjects the drug to 

even brief changes in temperature or pressure (e.g. milling or compression) is 

contemplated, then extensive studies of the ability to convert the drug substance 

to a new crystal form be carried out by mimicking the processing step in the 

laboratory. 

Thus proper identification and characterization of polymorphic, hydrated or 

amorphous forms of drug substance forms a part of regulatory requirement and D8 

provides the manner /tools through which these forms can be identified. Thus a 

skilled person who is into preparation of drug/formulation of drugs will be well 

acquainted with the manner in which such characterization needs to be done. 

Further in this case the basic drug molecule i.e. Raltegravir and its 

pharmaceutically acceptable salts were known from D1. Thus a skilled person 

aware of the teachings of D1 and D8 will be motivated to characterize Raltegravir 

and its pharmaceutically acceptable salts from D1 as also identify the properties 

exhibited by them.  

7.48 Thus based on the disclosures of D7 and D8 as well as D3-D6, the Opponent states 

that a skilled person was aware of the essence of crystallization i.e. to isolate, purify 

and handle and formulate drug substances as also a skilled person was familiar with 

routine methods of trial and error to determine whether a drug compound will 

exhibits polymorph/hydrates and thereby arrive at the most stable form of drug 
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compound. Further based on the teachings of the cited prior art, it was well within 

the realms of a skilled person to determine the solid state properties of a drug 

compound and to screen and characterize various polymorphic and hydrated forms 

of a drug compound in the initial stages of drug development.   

7.49 In view of the above, it is stated that the anhydrous crystalline monopotassium salt 

of Raltegravir as is claimed in claim 1-3 of the impugned patent application is 

obvious and lacks inventive merit in view of the combined teachings of D1 and D8 

as also in view of its combination with the teachings of D2/D3/D4/D5/D6/D7 either 

individually or in combination with each other. 

7.50 The Opponent further states that a skilled person based on their own expertise as 

well as the teachings of D1,-D8 either individually or in combination will be able to 

identify/characterize the Anhydrous potassium slat of Raltegravir claimed in claim 

1 of the impugned application and arrive at the data/figures claimed in claim 2-3 of 

the impugned patent application.  

7.51 It is further submitted that though the applicant has disclosed pharmaceutical 

compositions with regards to the anhydrous forms, has not provided the essence of 

any specific excipients thereby implying that these compositions can be prepared 

by any technique known to a person skilled in the art and no specific teaching or 

guidance is required for preparing those claimed compositions thereby rendering 

them obvious in view of the general teachings available to the skilled artisan. The 

Opponent further state that since the product claimed in claim 1 is obvious and 

lacks inventive merit, the composition claimed in claim 4 is also obvious and lack 

in inventive merit. 

7.52 The Opponent further states that since the product claimed in claim 1-3 is obvious 

and lacks inventive merit, the use of the said product for treatment of various 

disorders as claimed in claim 5 is also obvious and lack in inventive merit. 

7.53 The opponent therefore states that in view of the teachings of D1-D8 either 

individually or in combination with each other, a skilled person will be motivated 

to arrive at the potassium salt of Raltegravir and further arrive at the Anhydrous 

potassium salt of Raltegravir as has been claimed in the impugned application. The 

opponent therefore states that the invention claimed in the impugned application is 

a result of routine research and development trials and does not impart any 

technical advancement to the existing science and therefore ought to be rejected.  

7.54 The opponent states that it is well established that by definition, any superior 

property must be unexpected to be considered as evidence of non-obviousness. 

Thus, in order to properly evaluate whether a superior property was unexpected, 

one needs to consider what properties were expected. 

7.55 The Opponent states that it is expected that whenever a drug is converted into its 

salt from, it is expected to show improved solubility as also improved 

bioavailability. Further identification and characterization of drug compound so as 
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to identify its different polymorphic forms also forms a part of preliminary studies 

for any drug compound. It is stated that the conclusions arrived at by the 

Applicant‟s routine experimentation and which has been allegedly claimed in the 

impugned patent application forms a part of routine experimentation and analysis of 

a skilled person involved in drug development studies and such experimentations 

are conducted by the skilled person in view of the reasonable expectation of success 

attached to the said experimentations. 

7.56 The opponent states that the evidence of record within the specification of the 

alleged invention is devoid of any evidence of what stability and bioavailability the 

skilled artisan would have expected from the anhydrous potassium salt of 

Raltegravir. It is therefore stated that the impugned specification fails to provide 

any technical advancement achieved through the claimed invention and hence, it is 

denied that the claimed anhydrous potassium salt of Raltegravir is non-obvious and 

involve an inventive step.  

7.57 The opponent therefore states that the arguments provided in the preceding 

paragraphs make it evident that the impugned patent application is obvious and 

devoid of inventive merit over each of the cited prior art individually or in 

combination with each other. It is further stated the subject matter covered in the 

impugned application being obvious and devoid of inventive merit over single 

document as well as multiple documents, indicates that the alleged invention is a 

mere extension of prior art and is arrived at by simple experimentation and hence is 

within the purview of a person skilled in the art and therefore ought to be rejected. 

7.58 The Opponent further states that counterparts of D1 (Exhibit 1A and Exhibit 1B) 

specifically claim pharmaceutical compositions of Raltegravir as also 

pharmaceutical compositions comprising pharmaceutically acceptable salts of 

Raltegravir. In view of the above, it is stated that the pharmaceutical composition of 

anhydrous crystalline monopotassium salt of Raltegravir and its use in the treatment 

of AIDS as is claimed in claim 4-5 of the impugned patent application is obvious 

and lacks inventive merit in view of D1 combined with the teachings of 

D2/D3/D4/D5/D6/D7 either individually or in combination with each other. 

7.59 The premise of patent law is that the inventor discloses his information/ invention 

in order to broaden the scientific knowledge as a whole, in return for a limited time 

monopoly. The quid pro quo here is the increase in human knowledge for the 

limited time monopoly.  Granting a monopoly for claims that do not increase the 

scope of human knowledge goes against the very foundation of patent law. In the 

impugned application, the applicant has not added any new knowledge/ technical 

method to make the anhydrous potassium salt of Raltegravir.  Applicant has only 

used routine experimentation to carry out known reaction processes/ reactants to 

arrive at the anhydrous potassium salt of Raltegravir, without imparting any new 

knowledge to the realm of public domain.  The lack of any new knowledge/ 
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inventive step renders the claims non-patentable under the Patent Act.  The 

opponent states that a grave injury would be caused to the public if monopoly is 

granted to the applicant on the alleged subject matter which is obvious in view of 

the teachings of prior art and general knowledge of a person skilled in the field of 

chemistry. 

7.60 The opponent further states that the impugned specification does not even 

demonstrate that the claimed form has better therapeutic efficacy/solubility as 

compared to the already existing forms. The Applicant has vide response dated 

February 6, 2015 sought to provide additional data to overcome the Objections 

raised in the FER. The Opponent states that as per the Patents Act any data relating 

to technical advancement should be provided on the filing date of the impugned 

application. Nevertheless the Opponent states that the additional comparative data 

provided in the Table relates to comparison between the free phenol vs the 

Potassium. Also the said data relates to bioavailability studies in relation to dogs 

and not efficacy data in terms of IC50. It is therefore stated that such data submitted 

by the Applicant after 10 years of the priority date should not be taken on record. 

7.61 The Opponent states that even if such data is able to establish innovation, it is a 

matter of which would be obvious to a person skilled in the art, not involving any 

elaborate, time consuming or costly research. In any case, such invention is 

insufficient and too insignificant to justify or support an independent patent for 

granting a monopoly of 20 years. It is therefore the Opponent‟s contention that the 

claims of the impugned application are devoid of inventive merit and are obvious to 

a person skilled in the art, hence liable to be rejected in entirety.    

7.62 The Opponent further states that even the process steps claimed in claims 6-12 are 

routine process steps employed for preparation of salt form of Raltegravir and 

hence are obvious to a person skilled in the art and are devoid of inventive merit 

and, hence liable to be rejected in entirety on this ground alone.    

 

8. Section 25(1)(f): NOT PATENTABLE / NOT AN INVENTION 

8.1 Section 2(1) (j) /  2(1) (ja) 

8.1.1 The Opponent states that the claimed invention falls under the mischief of section  

2(1) (j) and Section 2(1)(ja) by virtue of failing the requirements of an „invention‟ 

and also being devoid of inventive step. The opponent states that the invention 

should be a technical advancement over the prior art or it should show economical 

significance or both and should not be obvious to a person skilled in the art. 

8.1.2 The Opponent states that alleged invention is not a technical advancement in light 

of the case of obviousness made out in paragraph 6 and 7. Accordingly, the 

impugned application is not an invention according to Section 2(1) (j) and is 

devoid of inventive step according to Section 2(1) (ja). The impugned application 

is liable to be rejected on this ground. 
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8.1.3 The opponent states that the claims 1-13 of the impugned application falls under 

the mischief of Section 2(1) (ja) being devoid of inventive step. According to the 

definition of inventive step, “the invention should be a technical advancement 

over the prior art or it should show economical significance or both and should 

not be obvious to a person skilled in the art”. The opponent states that the 

applicant‟s invention is neither a technical advancement nor does it give any 

economic significance. The opponent relies upon the arguments under paragraph 

6 and 7, and the same is not reproduced here for the sake of brevity. It is stated 

that the impugned application ought to be rejected on this ground also. 

 

8.2 Claims not patentable as per section 3 (d): 

8.2.1 The opponent states that the claimed invention falls under the mischief of Section 

3 (d) which clearly states that “the mere discovery of a new form of a known 

substance which does not result in the enhancement of known efficacy of that 

substance or the mere discovery of any new property or new use for a known 

substance or of the mere use of a known process, machine or apparatus unless 

such known process results in a new product or employs at least one new 

reactant” is not patentable under this Act. 

Explanation- For the purposes of this clause, salts, esters, ethers, polymorphs, 

metabolites, pure form, particle size, isomers, mixtures of isomers, complexes, 

combinations and other derivatives of known substance shall be considered to 

be the same substance, unless they differ significantly in properties with 

regard to efficacy. 

8.2.2  As stated herein above, Section 3(d) of the Act clearly requires a form of known 

substance is an invention only if it results in enhancement of known efficacy for 

the known substance. Further, the clear wording of Section 3 defines salts as well 

as polymorph of a known substance to be the same substance as the known 

substance if the salt or the polymorph does not enhance the therapeutic efficacy.  

8.2.3 The opponent  states that the pharmaceutical compositions comprising anhydrous 

potassium salt of Raltegravir as claimed in the impugned application are expected 

to behave in a manner similar to the pharmaceutical composition of the prior art 

compound when administered. The opponent states that the alleged invention 

claimed in the impugned application cannot be construed to be a patentable 

invention and thus claims 1 to 5 ought to be rejected on this ground alone. 

8.2.4 The Opponent further states that even the additional data submitted by the 

Applicant with its response dated February 6, 2015 relates to bioavailability of 

free phenol vs Potassium salt in dogs and does not relate to efficacy data. 

8.2.5 In this context, the Opponent relies upon the judgment dated August 6, 2007, in 

W.P. 24760/06 passed by the Hon‟ble High Court of Judicature at Madras in the 
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case of Novartis AG Vs Union of India and others. In this case, the Hon‟ble Court 

was pleased to hold as under: 

“As we understand the amended section, it only declares that the very 

discovery of a new form of a known substance which does not result in the 

enhancement of the known efficacy of that substance, will not be treated as an 

invention. 

The position therefore is, if the discovery of a new form of a known substance 

must be treated as an invention, then the Patent applicant should show that 

the substance so discovered has a better therapeutic effect. Darland's Medical 

Dictionary defines the expression "efficacy" in the field of Pharmacology as 

"the ability of a drug to produce the desired therapeutic effect" and "efficacy" 

is independent of potency of the drug. 

Dictionary meaning of "Therapeutic” is healing of disease - having a good 

effect on the body." Going by the meaning for the word "efficacy" and 

"therapeutic" extracted above, what the patent applicant is expected to show is, 

how effective the new discovery made would be in healing a disease / having a 

good effect on the body? In other words, the patent applicant is definitely 

aware as to what is the "therapeutic effect" of the drug for which he had 

already got a patent and what is the difference between the therapeutic effect 

of the patented drug and the drug in respect of which patent is asked for. 

Therefore it is a simple exercise of, though preceded by research, - we state - 

for any Patent applicant to place on record what is the therapeutic effect / 

efficacy of a known substance and what is the enhancement in that known 

efficacy. The amended section not only covers the field of pharmacology but 

also the other fields. As we could see from the amended section, it is made 

applicable to even machine, apparatus or known process with a rider that mere 

use of a known process is not an invention unless such a known process results 

in a new product or employs atleast one new reactant. Therefore, the amended 

Section is a comprehensive provision covering all fields of technology, 

including the field of pharmacology. In our opinion, the explanation would 

come in aid only to understand what is meant by the expression "resulting in 

the enhancement of a known efficacy" in the amended section and therefore we 

have no doubt at all that the Explanation would operate only when discovery is 

made in the pharmacology field.” 

8.2.6 The Opponent also refers to and relies upon the judgment dated 26
th

 June 2009, 

ORDER (No.100/2009), in “Novartis V/s Union of India and others” to show that 

a new form of the known substance is patentable provided that they show 

substantial improvement in the therapeutic efficacy as compared to the prior art. 

This means there has to be an improvement in the therapeutic content or capacity 

in the same amount of drug compound of the present invention vis-à-vis prior art 
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compound or the marketed drug. As held by the Intellectual Appellate Board 

(IPAB), bioavailability increase is not related to therapeutic efficacy. 

8.2.7 The impugned patent application also does not provide any data supporting the 

claim of enhancement in therapeutic efficacy of the claimed anhydrous potassium 

salt of Raltegravir. It is stated that objection under Section 3 (d) cannot be 

overcome in the absence of any efficacy data as can be noted form the principle 

laid down by the Hon‟ble Supreme Court in Novartis AG vs Union of India and 

Others---AIR2013SC1311 regarding Imatinib mesylate beta crystalline form 

wherein the following disclosures should be considered: 

179. It may be seen that the word “efficacy” is used both in the text added to 

the substantive provision as also in the explanation added to the provision. 

180. What is “efficacy”? Efficacy means “the ability to produce a desired or 

intended result”. Hence, the test of efficacy in the context of section 3(d) 

would be different, depending upon the result the product under consideration 

is desired or intended to produce. In other words, the test of efficacy would 

depend upon the function, utility or the purpose of the product under 

consideration. Therefore, in the case of a medicine that claims to cure a 

disease, the test of efficacy can only be “therapeutic efficacy”. The question 

then arises, what would be the parameter of therapeutic efficacy and what are 

the advantages and benefits that may be taken into account for determining 

the enhancement of therapeutic efficacy? With regard to the genesis of section 

3(d), and more particularly the circumstances in which section 3(d) was 

amended to make it even more constrictive than before, we have no doubt that 

the “therapeutic efficacy” of a medicine must be judged strictly and narrowly. 

Our inference that the test of enhanced efficacy in case of chemical 

substances, especially medicine, should receive a narrow and strict 

interpretation is based not only on external factors but there are sufficient 

internal evidence that leads to the same view. It may be noted that the text 

added to section 3(d) by the 2005 amendment lays down the condition of 

“enhancement of the known efficacy”. Further, the explanation requires the 

derivative to “differ significantly in properties with regard to efficacy”. What 

is evident, therefore, is that not all advantageous or beneficial properties are 

relevant, but only such properties that directly relate to efficacy, which in case 

of medicine, as seen above, is its therapeutic efficacy. 

181. While dealing with the explanation it must also be kept in mind that each 

of the different forms mentioned in the explanation have some properties 

inherent to that form, e. g., solubility to a salt and hygroscopicity to a 

polymorph. These forms, unless they differ significantly in property with 

regard to efficacy, are expressly excluded from the definition of “invention”. 

Hence, the mere change of form with properties inherent to that form would 

not qualify as “enhancement of efficacy” of a known substance. In other 

words, the explanation is meant to indicate what is not to be considered as 

therapeutic efficacy. 

187. In whatever way therapeutic efficacy may be interpreted, this much is 

absolutely  clear: that the physico-chemical properties of beta crystalline form 
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of Imatinib Mesylate, namely (i) more beneficial flow properties, (ii) better 

thermodynamic stability, and (iii) lower hygroscopicity, may be otherwise 

beneficial but these properties cannot even be  taken into account for the 

purpose of the test of section 3(d) of the Act, since these properties have 

nothing to do with therapeutic efficacy. 

 

189. Thus, even if Mr. Grover‟s submission is not taken into consideration on 

the question of bioavailability, the position that emerges is that just increased 

bioavailability alone may not necessarily lead to an enhancement of 

therapeutic efficacy. Whether or not an increase in bioavailability leads to an 

enhancement of therapeutic efficacy in any given case must be specifically 

claimed and established by research data. In this case, there is absolutely 

nothing on this score apart from the adroit submissions of the counsel. No 

material has been offered to indicate that the beta crystalline form of Imatinib 

Mesylate will produce an enhanced or superior efficacy (therapeutic) on 

molecular basis than what could be achieved with Imatinib free base in vivo 

animal model. 

190. Thus, in whichever way section 3(d) may be viewed, whether as setting 

up the standards of “patentability” or as an extension of the definition of 

“invention”, it must be held that on the basis of the materials brought before 

this Court, the subject product, that is, the beta crystalline form of Imatinib 

Mesylate, fails the test of section 3(d), too, of the Act. 

 

8.2.8 The opponent states that raltegravir as well as its pharmaceutically acceptable 

salts are well documented in the art. Therefore according to section 3 (d), it is 

binding on the applicant to demonstrate a significant difference in efficacy in 

comparison with the closest prior art. The specification in question does not even 

make a passing reference to efficacy.  In the absence of tangible experimental 

data, the impugned patent application is reduced to a new form of a known 

substance and hence non-patentable under section 3 (d) of the Patent Act and is 

liable to be rejected on this ground alone. 

8.2.9 The Opponent states that in view of the above, claims 1 to 5 of the impugned 

application constitute non-patentable subject matter as per the provision of section 

3 (d) of the Indian Patent Act and needs to be refused on this ground alone. 

8.2.10 The opponent states that the claimed process for the preparation of the potassium 

salt of Raltegravir as claimed in claim 6, claim 9 and claim 12 are known 

conventional steps for the preparation of salt from of any compound as can be 

noted from Exhibit 6. 

8.2.11 D4 specifically discloses: Drug substance and salt-forming agent are dissolved 

separately in solvents of moderate polarity, e.g. alcohols, esters, ethers and 

ketones. If one of the components is available in aqueous solutions only, the other 

solvent should be water miscible. While the solution of the components are 

gradually mixed, the salt frequently starts to precipitate. If not, crystallization 
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may be induced by raising the degree of supersaturation, which can be effected by 

cooling, by evaporating the solvent or by slow addition of a miscible anti-solvent 

(Nonsolvent), or by a combination of these measures. 

8.2.12 The opponent states that it is therefore reasonably clear that the process steps of 

dissolving the known drug molecule and the salt-forming agent separately in 

solvents of moderate polarity which are gradually mixed followed by induced 

crystallization are conventionally known process steps in the art routinely used for 

improving solubility/bioavailability and other physico-chemical properties and 

thereby leading to the preparation of salt of the known active agents. The process 

steps of the claimed process for the preparation of Potassium slat of Raltegravir 

recite nothing more than these conventionally known steps and consequently must 

be rejected.  

8.2.13 The opponent states that the known process steps for the preparation of a 

compound which itself cannot be patented under law cannot be patentable subject 

matter being violative of section 3(d) of the Act. Accordingly, it is stated that the 

alleged invention claimed in claim 3 of the application under opposition is not a 

patentable invention under Section 3(d) of the Patents Act, 1970.  

8.2.14 The opponent further states that the process as claimed in claim 3 is well known 

in the prior art. The applicant has applied the processes known in the prior art for 

preparation of salt form. The opponent states that mere use of a known process to 

obtain a new form of the same product is not patentable under section 3(d) and 

therefore the process claim i.e. claim 6-12 of the impugned application is liable to 

be rejected on this ground alone. 

 

8.3 Section 3(e) of Patents Act 

8.3.1 According to Section 3(e) of the Indian Patent Act, “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”. 

 

Claim 4 of the impugned invention is not patentable under Section 3(e) of the 

Act 

8.3.2 The Opponent states that the alleged invention as claimed in the claim 4 of the 

impugned application is not patentable under Section 3(e) of the Act as it is a mere 

admixture of two or more substances resulting merely in the aggregation of the 

properties. Moreover the impugned specification neither shows any composition 

nor any superior effect nor any synergistic effect achieved through the 

compositions claimed in claim 4 of the impugned patent application.  

8.3.3 Hence, the Opponent states that the claim 4 of the impugned patent application is 

not patentable under Section 3(e) and is liable to be rejected on this ground alone. 
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8.4 Section 3(i) of Patents Act 

8.4.1 According to Section 3(i) of the Indian Patent Act, “any process for the medicinal, 

surgical, curative, prophylactic diagnostic, therapeutic or other treatment of 

human beings or any process for a similar treatment of animals to render them free 

of disease or to increase their economic value or that of their products” 

Claim 5 of the impugned invention is not patentable under Section 3(i) of the 

Act 

8.4.2 The Opponent states that claim 5 of the impugned patent application is not 

patentable under Section 3(i) of the Patents Act as the claim is towards use of 

medicament for treating HIV/AIDS i.e. the claims are directed towards method of 

treatment using potassium slat of Raltegravir for humans and animal.  

8.4.3 Hence, the Opponent states that claim 5 of the impugned patent application is not 

patentable under Section 3(i) and is liable to be rejected on this ground alone. 

 

9. INSUFFICIENCY OF DISCLOSURE/LACK OF CLARITY [Section 25(1) 

(g)] 

9.1 It is stated that the claims of the impugned application are not in accordance with 

section 10(5) of the Patent Act which states that the claims shall be fairly based on 

the matter disclosed in the specification. 

9.2 The opponent states that the compound claimed in the impugned application is 

neither a new compound nor a new form of the known compound. Even if the 

claimed compound is a new form of a known compound, in order to be patentable it 

should show increased efficacy but no data with regards to increased efficacy is 

disclosed in the specification.  

9.3 The Opponent states that in the Summary of the impugned patent application, the 

Applicant had stated that one crystalline form has exhibited improved 

pharmacokinetics in animal models over the free base, but no data to such effect 

has been provided in the impugned specification. 

9.4 The Opponent states that let alone efficacy data, no data is provided even with 

regards to the solubility/stability achieved through the alleged invention. 

9.5 The opponent states that in the impugned application the invention is described in 

an obscure and ambiguous language, and on this ground, the patent is liable to be 

refused.  

9.6 The opponent further states that a disclosure has to be an enabling disclosure, in 

other words the disclosure has to be such as to enable the public to make or obtain 

the invention and should be reproducible. The opponent states that based on the 

above arguments, the ground of insufficiency is established and application is liable 

to be rejected on this ground. 

 

 

 



 40 

10. RELIEF SOUGHT 

 

The opponent states that it has established and made out a case on each of the 

aforesaid grounds of opposition and pray to the Ld. Controller for the 

following relief(s): 

a. Take on record the present representation;  

b. Leave to file evidence; 

c. Forward copy of reply of applicant and evidence if any and any 

amendments filed; 

d. Leave to file a replication to the reply of the applicant and evidence;  

e. Grant of hearing; 

f.     Refusal of the application in toto; 

g. Such other relief or reliefs as the Ld. Controller may deem appropriate. 

 

Dated this the 17
th

 day of August, 2018                   

                

         
          Vilas Shetty 

  Of S. Majumdar & Co. 

      (Opponent‟s Agent)  

The Controller of Patents 

The Patent Office Branch 

Delhi. 
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The Present Invention Relates to Potassium Salt of an HIV INTEGRASE INHIBITOR

FIELD OF THE INVENTION

The present invention is directed to potassium salts of an HIV integrase

inhibitor, Compound A as defined below. The present invention is also directed processes

for preparing potassium salts of Compound A, pharmaceutical compositions containing the

salts, and methods for using the salts.

BACKGROUND OF THE INVENTION

The HIV retrovirus is the causative agent for AIDS. The HFV-1 retrovirus

primarily uses the CD4 receptor (a 58 kDa transmembrane protein) to gain entry into cells,

through high-affinity interactions between the viral envelope glycoprotein (gp 120) and a

specific region of the CD4 molecule found in T-lymphocytes and CD4 (+) T-helper cells

(Lasky L.A. et al., Cell 1987, 50: 975-985). HIV infection is characterized by an

asymptomatic period immediately following infection that is devoid of clinical

manifestations in the patient. Progressive HIV-induced destruction of the immune system

then leads to increased susceptibility to opportunistic infections, which eventually

produces a syndrome called ARC (AIDS-related complex) characterized by symptoms

such as persistent generalized lymphadenopathy, fever, and weight loss, followed itself by

full blown AIDS.

After entry of the retrovirus into a cell, viral RNA is converted into DNA,

which is then integrated into the host cell DNA. Integration of viral DNA is an essential

step in the viral life cycle. Integration is believed to be mediated by integrase, a 32 kDa

enzyme, in three steps: assembly of a stable nucleoprotein complex with viral DNA

sequences; cleavage of two nucleotides from the 3' termini of the linear proviral DNA; and

covalent joining of the recessed 3' OH termini of the proviral DNA at a staggered cut made

at the host target site. The fourth step in the process, repair synthesis of the resultant gap,

may be accomplished by cellular enzymes.

The compound N-(4-fluorobenzyl)-5-hydroxy-1 -methyl-2-(l -methyl-1 - {[(5-

methyl-1,3,4-oxadiazol-2-yl)carbonyl]amino} ethyl)-6-oxo-1,6-dihydropyrimidine-4-

carboxamide (hereinafter designated as "Compound A") is a potent HIV integrase

inhibitor. The structure of Compound A is as follows:
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H3C CH3 Compound A

Compound A is disclosed in International Publication No. WO 03/035077.

SUMMARY OF THE INVENTION

The present invention is directed to potassium salts, particularly crystalline

salts, of Compound A. The potassium salts of Compound A are significantly more soluble

in water compared to the free base, and one crystalline form (identified herein as Form 1)

has exhibited improved pharmacokinetics in animal models over the free base. It is further

noted that attempts to prepare a crystalline Na salt of Compound A have been

unsuccessful, resulting only in amorphous material.

The present invention also includes processes for preparing potassium salts

of Compound A and methods of using the Compound A salts for inhibiting HIV integrase,

for treating or prophylaxis of HIV infection, and for treating, prophylaxis of, or delaying

the onset of AIDS.

The foregoing embodiments and other embodiments, aspects and features

of the present invention are either further described in or will be apparent from the ensuing

description, examples, and appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is the X-ray powder diffraction pattern for the potassium salt of

Compound A as prepared in Example 2.

Figure 2 is the DSC curve for the potassium salt of Compound A as

prepared in Example 2.

Figure 3 is the X-ray powder diffraction pattern for the potassium salt of

Compound A as prepared in Example 4.

Figure 4 is the DSC curve for the potassium salt of Compound A as

prepared in Example 4.
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Figure 5 is the X-ray powder diffraction pattern for the potassium salt of

Compound A as prepared in Example 5.

Figure 6 is the DSC curve for the potassium salt of Compound A as

prepared in Example 5.

DETAILED DESCRIPTION OF THE INVENTION

The present invention provides potassium salts of Compound A,

pharmaceutical compositions containing the salts and methods of making and using the

salts The Compound A potassium salts and pharmaceutical compositions containing the

salts are useful for inhibiting HIV integrase, prophylaxis of infection by HIV, treating

infection by HIV, delaying the onset of AIDS, prophylaxis of AIDS, and treating AIDS, in

adults, children or infants. Delaying the onset of AIDS, prophylaxis of AIDS, treating

AIDS, or treating or prophylaxis of infection by HIV is defined as including, but not

limited to, treating a wide range of states of HIV infection: AIDS, ARC, both

symptomatic and asymptomatic, and actual or potential exposure to HIV. For example,

potassium salts of Compound A and pharmaceutical compositions thereof of this invention

are useful in treating infection by HIV after suspected past exposure to HIV by, e.g., blood

transfusion, exchange of body fluids, bites, accidental needle stick, or exposure to patient

blood during surgery. The salts of the invention can also be used in "salvage" therapy; i.e.,

a potassium salt of Compound A can be used to treat HIV infection, AIDS, or ARC in

HIV-positive subjects whose viral load achieved undetectable levels via conventional

therapies (e.g., therapies employing known protease inhibitors in combination with one or

more known reverse transcriptase inhibitors), and then rebounded due to the emergence of

HIV mutants resistant to the known inhibitors.

Compound A is an inhibitor of HIV integrase. Compound A has been

tested in an integrase inhibition assay in which strand transfer is catalyzed by recombinant

integrase, and has been found to be a potent inhibitor. The strand transfer assay is

described in Example 193 of WO 02/30930. Compound A has also been found to be

active in an assay for the inhibition of acute HIV infection of T-lymphoid cells conducted

in accordance with Vacca et al., Proc. Natl. Acad. Sci. USA 1994, 91.: 4096-4100.
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An embodiment of the present invention is a crystalline potassium salt of

Compound A. Another embodiment of the present invention is an anhydrous crystalline

potassium salt of Compound A. Still another embodiment of the present invention is an

anhydrous crystalline potassium salt of Compound A, which is a Form 1 crystalline

potassium salt of Compound A, wherein the Form 1 salt is characterized by an X-ray

powder diffraction pattern obtained using copper Kα radiation (i.e., the radiation source is

a combination of Cu Kα1 and Kα2 radiation) which comprises 2® values (i.e., reflections

at 20 values) in degrees of 5.9, 20.0 and 20.6. In an aspect of this embodiment, the Form

1 crystalline potassium salt of Compound A is characterized by an X-ray powder

diffraction pattern obtained using copper Kα radiation which comprises 20 values in

degrees of 5.9, 12.5, 20.0, 20.6 and 25.6. In another aspect of this embodiment, the Form

1 crystalline K salt of Compound A is as originally defined or as defined in the foregoing

aspect, and further characterized by a differential scanning calorimetry curve, obtained at a

heating rate of 10 °C/min in a closed cup under nitrogen, exhibiting a single endotherm

with a peak temperature of about 279°C. In still another aspect of this embodiment, the

Form 1 crystalline K salt is as originally defined or as defined in either of the preceding

aspects, and is further characterized as being a monopotassium salt. The Form 1

crystalline potassium salt of Compound A has exhibited superior oral bioavailability and

improved pharmacokinetics (e.g., improved Cmax and AUC) in rats and dogs relative to

Compound A per se.

Another embodiment of the present invention is an anhydrous crystalline

potassium salt of Compound A, which is a Form 3 crystalline potassium salt of Compound

A, wherein the Form 3 salt is characterized by an X-ray powder diffraction pattern

obtained using copper Kα radiation which comprises 20 values in degrees of 7.4, 7.8,

12.3, 21.6, and 64.7. In an aspect of this embodiment, the Form 3 crystalline K salt is

further characterized by a differential scanning calorimetry curve, obtained at a heating

rate of 10 °C/min in a closed cup under nitrogen, exhibiting a single endotherm with a

peak temperature of about 284°C.

Another embodiment of the present invention is a crystalline potassium salt

of Compound A, which is a hydrated crystalline K salt, In still another embodiment, the

hydrated crystalline potassium salt is a Form 2 hydrated crystalline potassium salt of
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Compound A, wherein the Form 2 salt is characterized by an X-ray powder diffraction

pattern obtained using copper Kα radiation which comprises 20 values in degrees of 7.9,

13.8 and 24.5. In an aspect of this embodiment, the Form 2 crystalline potassium salt of

Compound A is characterized by an X-ray powder diffraction pattern obtained using

copper Kα radiation which comprises 20 values in degrees of 7.9, 13.8, 15.7, 24.5, and

31.5. In another aspect of this embodiment, the Form 2 crystalline K salt of Compound A

is as originally defined or as defined in the foregoing aspect, and further characterized by a

differential scanning calorimetry curve, obtained at a heating rate of 10 °C/min in a closed

cup under nitrogen, exhibiting two broad endotherms with peak temperatures of about

146°C and 239°C and a third sharp endotherm with a peak temperature of about 276°C.

The present invention includes pharmaceutical compositions comprising a

potassium salt of Compound A as originally defined above or as set forth in any of the

foregoing embodiments or aspects and a pharmaceutically acceptable carrier.

The present invention also includes pharmaceutical compositions which

comprise the product made by combining a potassium salt of Compound A as originally

defined above or as set forth in any of the foregoing embodiments or aspects and a

pharmaceutically acceptable carrier.

The present invention also includes pharmaceutical combinations of (i) a

potassium salt of Compound A as originally defined above or as set forth in any of the

foregoing embodiments or aspects and (ii) an anti-HIV agent selected from the group

consisting of HIV antiviral agents, immunomodulators, and anti-infective agents; wherein

the Compound A K salt and the anti-HIV agent are each employed in an amount that

renders the combination effective for inhibiting HIV integrase, for treating or prophylaxis

of infection by HIV, or for treating, prophylaxis of, or delaying the onset of AIDS. In one

embodiment, the pharmaceutical combinations include a potassium salt of Compound A

and an anti-HIV agent which is an antiviral selected from the group consisting of HIV

protease inhibitors, non-nucleoside HIV reverse transcriptase inhibitors and nucleoside

HIV reverse transcriptase inhibitors.

A pharmaceutical combination of the present invention (i.e., a potassium

salt of Compound A in combination with another anti-HIV agent) can be administered

separately or together, and when administered separately, the active compounds can be
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given concurrently or at different times (e.g., alternately). Whe the active compounds are

administered together (either per se or more typically in a pharmaceutical composition),

they can both be part of a single composition (e.g., an admixture of the compounds

optionally including one or more excipients) or they can be in separate compositions (e.g.,

encapsulated compositions respectively containing one of the active compounds and

optionally one or more excipients) that can be packaged together or separately.

Other embodiments of the present invention include the following:

(a) A method of treating or prophylaxis of HIV infection in a subject in

need thereof, which comprises administering to the subject an effective amount of a

potassium salt of Compound A.

(b) A method of delaying the onset of AIDS in a subject in need

thereof, which comprises administering to the subject an effective amount of a potassium

salt of Compound A.

(c) A method of treating or prophylaxis of AIDS in a subject in need

thereof, which comprises administering to the subject an effective amount of a potassium

salt of Compound A.

(d) A method of inhibiting HIV integrase in a subject in need thereof,

which comprises administering to the subject an effective amount of a potassium salt of

Compound A.

(e) A method of treating or prophylaxis of HIV infection in a subject in

need thereof, which comprises administering to the subject a pharmaceutical composition

comprising an effective amount of a potassium salt of Compound A and a

pharmaceutically acceptable carrier.

(f) A method of delaying the onset of AIDS in a subject in need

thereof, which comprises administering to the subject a pharmaceutical composition

comprising an effective amount of a potassium salt of Compound A and a

pharmaceutically acceptable carrier.

(g) A method of treating or prophylaxis of AIDS in a subject in need

thereof, which comprises administering to the subject a pharmaceutical composition

comprising an effective amount of a potassium salt of Compound A and a

pharmaceutically acceptable carrier.
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(h) A method of inhibiting HIV in egrase in a subject in need thereof,

which comprises administering to the subject a pharmaceutical composition comprising an

effective amount of a potassium salt of Compound A and a pharmaceutically acceptable

carrier.

(i) The method of (a) or (b) or (c) or (d), wherein the potassium salt of

Compound A is administered in combination with at least one anti-HIV agent selected

from the group consisting of AIDS antiviral agents, immunomodulators, and anti-infective

agents, wherein the Compound A K salt and the anti-HIV agent are each employed in an

amount that renders the combination effective in said method.

(j) The method of (a) or (b) or (c) or (d), wherein the potassium salt of

Compound A is administered in combination with at least one antiviral agent selected

from the group consisting of HIV protease inhibitors, non-nucleoside HIV reverse

transcriptase inhibitors and nucleoside HIV reverse transcriptase inhibitors, wherein the

Compound A K salt and the antiviral agent are each employed in an amount that renders

the combination effective in said method.

(k) The method of (e) or (f) or (g) or (h), wherein the pharmaceutical

composition comprising the Compound A K salt is administered in combination with at

least one anti-HIV agent selected from the group consisting of AIDS antiviral agents,

immunomodulators, and anti-infective agents, wherein the Compound A K salt and the

anti-HIV agent are each employed in an amount that renders the combination effective in

said method.

(1) The method of (e) or (f) or (g) or (h), wherein the pharmaceutical

composition comprising the Compound A K salt is administered in combination with at

least one antiviral agent selected from the group consisting of HIV protease inhibitors,

non-nucleoside HIV reverse transcriptase inhibitors and nucleoside HIV reverse

transcriptase inhibitors, wherein the Compound A K salt and the antiviral agent are each

employed in an amount that renders the combination effective in said method.

Additional embodiments of the invention include the methods set forth in

(a)-(l) above, wherein the potassium salt of Compound A employed therein is a Compound

A potassium salt as set forth in one of the various embodiments and aspects described

above.
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The present invention also includes a potassium salt of Compound A of the

present invention (i) for use in, (ii) for use as a medicament for, or (iii) for use in the

preparation of a medicament for: (a) inhibiting HIV integrase, (b) treating or prophylaxis

of infection by HIV, or (c) treating, prophylaxis of, or delaying the onset of AIDS. In these

uses, the Compound A K salt of the present invention can optionally be employed in

combination with one or more anti-HIV agents selected from HIV antiviral agents, anti-

infective agents, and immunomodulators. Embodiments of these uses include the uses as

just described wherein the potassium salt of Compound A employed therein is a

Compound A potassium salt as set forth in one of the various embodiments and aspects

described above.

The present invention includes a process for preparing a crystalline

potassium salt of Compound A (alternatively referred to herein as "Process PI" or the "PI

process"), which comprises:

(Al-1) mixing an aqueous solution of a potassium base with a mixture

comprising Compound A, water and a first amount of an alcohol to form a basic solution

of Compound A and optionally filtering the solution; and (A 1-2) seeding the solution

formed in Step Al-1 and optionally diluting the seeded solution with a second amount of

the alcohol; or

(Bl-1) seeding a mixture comprising Compound A and a first amount of an

organic solvent selected from the group consisting of a halogenated alkane, a dialkyl ether,

dialkoxyalkane, a cyclic ether or diether, a trialkylamine, a tertiary amide, an

N-alkylpyrrolidone, a dialkyl sulfoxide and an alkanenitrile; and (Bl-2) adding an aqueous

solution of a potassium base to the seeded mixture of Step Bl-1; and

(Cl) ageing the seeded solution resulting from Step Al-2 or from Step

Bl-2, to provide the crystalline potassium salt of Compound A.

All of the steps of the PI process are optionally but preferably conducted

with agitation (e.g., stirring).

Compound A has limited solubility in water and in the alcohol (e.g.,

ethanol) and accordingly Compound A can be difficult to dissolve completely in the

alcohol-water mixture. Accordingly, the Compound A-alcohol-water mixture employed in

Step Al-1 is typically in the form of a slurry prior to addition of the aqueous base. During

Step Al-1, the base reacts with the slurried Compound A converting it to the K salt, which

9
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is relativelyquite soluble in the alcohol-water mixture, as a result of whk h the slurry

typically is transformed into a relatively clear salt solution. The purpose of the optional

filtration in Step Al-1 is to remove any undissolved or precipitated Compound A from the

solution and/or to clarify the solution prior to seeding.

Compound A can be employed in Step Al-1 in any amount which will

ultimately result in the formation of at least some of the desired crystalline K salt. It is

preferred, however, to employ an amount of Compound A which will afford a highly

super-saturated solution of the K salt upon completion of the addition of aqueous base in

Step Al-1 and prior to seeding, so that the output of crystalline K salt from the process can

be maximized.

The purpose of the optional dilution with the alcohol in Step A1-2 is to

provide conditions favorable for the crystallization of the K salt; i.e., the K salt is less

soluble in the alcohol than in water.

The alcohol employed in Step Al-1 can be any alcohol which under the

conditions employed is in the liquid phase, is chemically inert, and will dissolve, suspend,

and/or disperse Compound A so as to bring Compound A and the potassium base into

contact and permit the crystallization of the desired K salt of Compound A. The alcohol is

typically one in which Compound A has a higher solubility than the K salt of Compound

A, so as to provide conditions favorable for the crystallization of the K salt of Compound

A. Alcohols suitable for use in Step Al-1 include alkyl alcohols and cycloalkyl alcohols,

such as C1-6 alkyl alcohols and C4-6 cycloalkyl alcohols. Suitable alcohols include, for

example, methanol, ethanol, propanol, isopropanol, cyclobutanol, and cyclopentanol. In

one embodiment, the alcohol is a C1-4 alkyl alcohol. In another embodiment, the alcohol

is methanol or ethanol. A preferred alcohol for use in Step Al-1 is ethanol.

The organic solvent employed in Step Bl-1 can be any halogenated alkane,

dialkyl ether, dialkoxyalkane, cyclic ether or diether, trialkylamine, tertiary amide,

N-alkylpyrrolidone, dialkylsulfoxide, or alkanenitrile which under the conditions

employed is in the liquid phase, is chemically inert, and will dissolve, suspend, and/or

disperse Compound A so as to bring Compound A and the potassium base into contact and

permit the crystallization of the desired K salt of Compound A. The physical state of the

organic solvent-Compound A mixture prior to seeding will depend upon such factors as
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the choice of solvent, the amount of Compound A employed, and temperature. The

mixture can be, for example, a solution in which Compound A is completely dissolved in

the organic solvent or a slurry in which some portion (from minor to major) of Compound

A remains undissolved. Some solvents (e.g., DMSO, acetonitrile, NMP and DMF)

typically form solutions with Compound A (i.e., dissolve essentially all of the Compound

A) for the concentrations of Compound A and under the conditions typically employed in

Step Bl-1. Undissolved Compound A in the Bl-1 mixture will typically go into solution

during addition of the aqueous base in Step Bl-2 and subsequently either crystallize or

remain in solution as the K salt.

The organic solvent in Step Bl-1 is also typically one in which Compound

A has a higher solubility than does the K salt of Compound A, so as to afford conditions

favorable for the crystallization of the K salt of Compound A.

Representative examples of solvents suitable for use in Step Bl-1 include

carbon tetrachloride, chloroform, methylene chloride, 1,2-dichloroethane, 1,1,2-

trichloroethane, 1,1,2,2-tetrachloroethane, ethyl ether, MTBE, THF, dioxane, 1,2-

dimethoxyethane, triethylamine, tri-n-propylamine, diethylisopropylamine,

diisopropylethylamine, DMF, DMAC, N-methylpyrrolidone, N-ethylpyrrolidone, DMSO,

acetonitrile, and propionitrile.

An embodiment of Process PI is the process as originally set forth above,

wherein the organic solvent employed in Step Bl-1 is a C1-8 linear or branched

halogenated alkane, a dialkyl ether wherein each alkyl is independently a C1-4 alkyl, a

C1-4 linear or branched alkane substituted with two -O-C1-4 alkyl groups (which are the

same or different), a C4-C6 cyclic ether or diether, a tri-(C1-4 alkyl)amine, a N,N-di-(C1-4

alkyl)-C1-4 alkylamide, a N-(C1-4 alkyl)pyrrolidone, a di-(C1-4 alkyl)sulfoxide, or a

C2-C4 alkanenitrile.

In another embodiment, the organic solvent employed in Step Bl-1 is

acetonitrile, propionitrile, THF, DMF, DMAC, N-methylpyrrolidone, or

N-ethylpyrrolidone.In a preferred embodiment, the solvent is acetonitrile or NMP.

The potassium base employed in Step Al-1 or Step Bl-2 suitably

comprises potassium hydroxide, potassium carbonate, potassium bicarbonate, or potassium

alkoxide. The term "potassium alkoxide" refers to a potassium salt of an alkyl alcohol.
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The potassium alkoxide is suitably the salt of a Cl-6 alkyl alcohol (i.e., KOR where R is

Cl-6alkyl), and is typically the salt of a C1-4 alkyl alcohol. Suitable potassium alkoxides

include, for example, potassium methoxide, potassium ethoxide, potassium propoxide, and

potassium isopropoxide. An embodiment of the P1 process is the process as originally set

forth above or as set forth in a preceding embodiment, wherein, when a potassium

alkoxide is employed in Step A1-1, the alcohol has the same alkyl group as the alkoxide

base; i.e., MeOH is employed with KOMe, EtOH is employed with KOEt, i-PrOH is

employed with potassium isopropoxide, and so forth.

Another embodiment of Process P1 is the process as originally set forth

above or as set forth in a preceding embodiment, wherein the potassium base employed in

Step Al-1 or Step Bl-2 comprises KOH, KOMe, and KOEt. In an aspect of this

embodiment, the potassium base is KOH.

The potassium base (e.g., KOH) can be employed in any proportion with

respect to Compound A which results in the formation of at least some of the desired

potassium salt. The base can suitably be added in an amount in a range of from about 0.1

to about 3 equivalents per equivalent of Compound A. The base is typically added in a

proportion which, under the reaction conditions employed (e.g., temperature, degree of

agitation, etc.), will permit conversion of at least a major portion (i.e., more than 50%) of

Compound A to the desired salt. The use of excess amounts of base can lead to the

formation of hydrolysis products, whereas the use of sub-equivalent amounts of base can

unduly restrict the level of conversion resulting in excessive amounts of unreacted

Compound A. Accordingly, the base is typically added in an amount in a range of from

about 0.5 to about 1.1 equivalents per equivalent of Compound A, and is more typically

added in an amount in a range of from about 0.9 to about 1.0 equivalent (e.g., from about

0.90 to about 0.98 equivalent) per equivalent of Compound A.

Any amount of seed crystal can be employed in Step A2 or Step Bl-2

which will induce or assist in the crystallization of the desired crystalline form of

Compound A K salt. Relatively very small amounts of crystal are typically not employed

since they can be minimally effective in inducing or assisting crystallization. On the other

hand, very large amounts of crystal are typically not employed, because it is wasteful of

material, exceeding the amount necessary for effecting crystallization. Accordingly, the
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seed crystals are suitably be er ployed in an amount in a range of from about 0.2 to about

10 wt.% (e.g., from about 0.5 to about 10 wt.%) based on the weight of Compound A (e.g.,

10 wt.% means 10 g of seed is employed per 100 g of Compound A), and is typically

employed in an amount in a range of from about 1 to about 5 wt.% based on the weight of

Compound A.

Steps Al-1 and Al-2 or Steps Bl-1 and Bl-2 can be conducted over a wide

temperature range, wherein the temperature for Step Al-1 or Step Bl-2 is such that

Compound A is soluble in the reaction medium (i.e., a base-containing seeded solution of

a suitable organic solvent as set forth above and water) and the crystalline salt of

Compound A is at least partially insoluble in the medium. Each step is suitably conducted

at a temperature in a range of from about 0 to about 60°C, is typically conducted at a

temperature in a range of from about 20 to about 50°C, and is more typically conducted at

a temperature in a range of from about 20 to about 30°C (e.g., from about 20 to about

25°C).

The ageing in Step Cl can be conducted at any temperature which leads to

the formation of the desired crystalline form of Compound A K salt. Step Cl is suitably

conducted at a temperature in a range of from about 0 to about 60°C, is typically conducted

at a temperature in a range of from about 0 to about 50°C (e.g., from about 15 to about

50°C), and is more typically conducted at a temperature in a range of from about 0 to about

30°C (e.g., from about 20 to about 30°C).

An embodiment of the P1 process is the process as originally set forth

above or as set forth in a preceding embodiment, wherein Steps Al-1, Al-2 and Cl or

Steps Bl-1, Bl-2 and Cl are all conducted in the same temperature range. In an aspect of

this embodiment, each of the steps is conducted at a temperature in a range of from about

20 to about 30°C (e.g., from about 20 to about 25°C).

Another embodiment of the P1 process is the process as originally set forth

above or as set forth in a preceding embodiment, wherein Steps Al-1 and Al-2 or Steps

Bl-1 and Bl-2 are each conducted in the same temperature range, but Step Cl is

conducted at a lower temperature. In an aspect of this embodiment, Steps Al-1 and Al-2

or Steps Bl-1 and Bl-2 are each conducted at a temperature in a range of from about 20 to

about 30°C (e.g., from about 20 to about 25°C), and Step Cl is conducted at a temperature
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in a range of from about 0 to about 20°C (e.g., from about 0 to about K°C). In another

aspect of this embodiment, Steps Al-1 and A1-2 or Steps Bl-1 and Bl-2 are each

conducted at a temperature in a range of from about 20 to about 30°C (e.g., from about 20

to about 25°C), and Step Cl is conducted at a temperature in a range of from about 0 to

about 10°C (e.g., from about 0 to about 5°C).

The ageing time can vary over a wide range depending upon, inter alia, the

ageing temperature, the choice of solvent, the choice of base, and the relative amounts and

concentrations of Compound A, base, and crystal seed. The ageing is typically conducted

for a time sufficient to obtain 50% or more (and preferably 90% or more) of the theoretical

yield of K salt from the mother liquor,Inany event, the ageing time is typically in a range

of from about 0.1 to about 24 hours, and is more typically in a range of from about 0.5 to

about 12 hours. It is typically desirable to avoid relatively long ageing times (e.g., more

than about 12 hours), since it has been observed that the level of impurities being

incorporated into the crystalline product can increase with increasing ageing time.

The proportion of water to alcohol employed in Step Al-1 can vary over a

wide range. On the other hand, the potassium salt of Compound A is comparatively quite

soluble in water, and thus it can be desirable to limit the proportion of water employed in

order to increase crystallization yield from the mother liquor. The volume to volume ratio

of alcohol to water can suitably be in a range of from about 80:20 to about 20:80, is

typically in a range of from about 70:30 to about 30:70, and is more typically in a range of

from about 60:40 to about 40:60 (e.g., from about 55:45 to about 45:55).

In Step A1-2, the seeded solution can be diluted with a further amount of

the alcohol. As noted earlier, the Compound A K salt is less soluble in the alcohol than in

water, and thus dilution with the alcohol tends to provide conditions favorable for the

crystallization of the K salt. The volume to volume ratio of solvent alcohol to water in the

diluted, seeded solution can suitably be at least about 60:40, is typically at least about

80:20 (e.g., from about 95:5 to about 80:20), and is more typically at least about 90:10

(e.g., from about 95:5 to about 90:10).

The organic solvent and water can be present in Step Bl-2 in any

proportion with respect to each other that results in the formation of at least some

crystalline K salt of Compound A. As noted above, Compound A has a higher solubility

in the organic solvent than does the Compound A K salt, and thus increasing the
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proportion of organic solvent tends to favor crystall nation of the K salt. On the other

hand, the Compound A K salt is typically more soluble in water than in the organic

solvent, and thus it is desirable to limit the amount of water introduced into the system via

addition of the aqueous base, in order to minimize the amount of salt left behind in the

mother liquor during crystallization. The volume to volume ratio of organic solvent to

water in the Step Bl-2 solution can suitably be at least about 70:30, is typically at least

about 80:20 (e.g., from about 95:5 to about 80:20), and is more typically at least about

90:10 (e.g., from about 95:5 to about 90:10).

Other embodiments of the P1 process include the process as originally set

forth and as set forth in each of the preceding embodiments, wherein each of the processes

further comprises:

(Dl) recovering the crystalline K salt of Compound A from the aged

solution, hi an aspect of this embodiment, the crystalline K salt is recovered by filtration

to obtain a crystalline cake, optionally washing the cake with another organic solvent

which is the same or different as the alcohol employed in Step Al-1 or the organic solvent

employed in Step B1 -1, and drying.

Another embodiment of the PI process is the process which comprises:

(Al-1) mixing an aqueous solution of KOH with a mixture comprising

Compound A, water and a first amount of ethanol to form a basic solution of Compound A

and optionally filtering the solution;

(Al-2) seeding the solution formed in Step Al-1 and diluting the seeded

solution with a second amount of ethanol to obtain a diluted, seeded solution; and

(Cl) ageing the diluted, seeded solution of Step Al-2, to provide the

crystalline K salt of Compound A.

Aspects of the preceding embodiment include the process as just described,

incorporating one or more of the following features (i) to (viii):

(i) Step Al-1 is conducted at a temperature in a range of from about 20

to about 50°C (e.g., from about 20 to about 30°C);

(ii) Step Al-2 is conducted at a temperature in a range of from about 20

to about 50°C (e.g., from about 20 to about 30°C);

(iii) Step C1 is conducted at a temperature in a range of from about 0 to

about 30°C (e.g., from about 0 to about 20°C, or from about 0 to about 10°C);
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(iv) in Step A1 1, the basic solution has a volume to volume ratio of

ethanol to water in a range of from about 70:30 to about 30:70;

(v) in Step A1-2, the diluted, seeded solution has a volume to volume

ratio of ethanol to water of at least about 80:20;

(vi) seed crystals are employed in an amount in a range of from about

0.2 to about 5 wt.% (or from about 1 to about 5 wt.%) based upon the total weight of

Compound A;

(vii) KOH is employed in an amount in a range of from about 0.9 to

about 1.1 equivalents (e.g., from about 0.9 to about 0.98 equivalent) per equivalent of

Compound A; and

(viii) the process further comprises step Dl, which is recovering the

crystalline K salt of Compound A (e.g., by separating the crystalline K salt from the aged

solution by filtration to obtain a crystalline cake, optionally washing the cake with a third

amount of ethanol, and drying).

Still another embodiment of the PI process is the process which comprises:

(Bl-1) seeding a solution comprising Compound A and acetonitrile;

(Bl-2) adding an aqueous solution of KOH to the seeded solution formed

in Step Bl-1; and

(Cl) ageing the solution of Step Bl-2, to provide the crystalline K salt of

Compound A.

Aspects of the preceding embodiment include the process as just described,

incorporating one or more of the following features (i) to (viii):

(i) Step Bl-1 is conducted at a temperature in a range of from about 20

to about 50°C (e.g., from about 20 to about 30°C);

(ii) Step B1 -2 is conducted at a temperature in a range of from about 20

to about 50°C (e.g., from about 20 to about 30°C);

(iii) Step Cl is conducted at a temperature in a range of from about20 to

about 50°C (e.g., from about 20 to about 30°C);

(iv) the seeded solution obtained in Step Bl-2 has a volume to volume

ratio of acetonitrile to water of at least about 90:10;
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(v) seed crystals are employed in an amount in a range of from ibout

0.2 to about 5 wt.% (or from about 1 to about 5 wt.%) based upon the total weight of

Compound A; and

(vi) KOH is employed in an amount in a range of from about 0.9 to

about 1.1 equivalents (e.g., from about 0.9 to about 0.98 equivalent) per equivalent of

Compound A; and

(vii) the process further comprises Step Dl, which is recovering the

crystalline K salt of Compound A (e.g., by separating the crystalline K salt from the aged

solution by filtration to obtain a crystalline cake, washing the cake with acetonitrile, and

drying).

Additional embodiments of the 1 process of the invention include the

process as originally set forth and as set forth in each of the preceding embodiments,

wherein crystal seed employed in the process comprises Form 1 crystalline potassium salt

of Compound A and the crystalline salt resulting from the process comprises Form 1

crystalline potassium salt of Compound A.

The seeding step set forth above in Process P1is optional in the sense that

crystalline Compound A K salt can be obtained without seeding. Seeding is preferred,

however, as a means of inducing or assisting crystallization generally and of preparing

specific crystalline forms (e.g., Form 1) particularly.

The present invention includes a process for preparing a crystalline

potassium salt of Compound A (alternatively referred to herein as "Process P2" or the "P2

process"), which comprises:

(A2) adding:

(i) a feed solution comprising Compound A and (a) a first amount of a

first solvent selected from the group consisting of a dialkyl ketone, a dialkyl ether,

dialkoxy alkane, a cyclic ether or diether, a trialkylamine, a tertiary amide, an N-

alkylpyrrolidone, a dialkylsulfoxide, and an alkanenitrile and (b) a first amount of a second

solvent selected from the group consisting of an alcohol, an alkane, an alkyl ester of an

alkylcarboxylic acid, and an aromatic hydrocarbon, and

(ii) a feed mixture comprising a potassium alkoxide base and a second

amount of the second solvent,
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to a crystallizer containing seed crystals slurried in a solvent mixture

comprising a second amount of the first solvent and a third amount of the second solvent

to obtain a crystallization mixture; wherein at least a substantial portion of the feed

solution and the feed mixture are added to the crystallizer concurrently; and

(B2) ageing the crystallization mixture obtained in Step A2, to provide

the crystalline potassium salt of Compound A.

As used herein, the term "crystallizer" means a reaction vessel in which the

crystallization of the K salt of Compound A is conducted.

At least a substantial portion of the feed solution and the feed mixture (i.e.,

for each feed an amount independently ranging from at least 60% to 100%) are added

concurrently (i.e., at the same time) to the crystallizer in Step A2. Thus, for example, in

Process P2 at least about 60% (e.g., from about 60% to about 99%), or at least about 80%

(e.g., from about 80% to about 99%), or at least about 90% (e.g., from about 90% to about

99%), or 100% of the feed solution and the feed mixture can be added concurrently to the

crystallizer in Step A2. It is understood, however, that minor portions of either or both

feeds can be added to the crystallizer nonconcurrently, including but not limited to non-

concurrent additions of portions of one or both feeds (e.g., sequential addition) before or

after a single concurrent addition or between two separate concurrent additions. In one

embodiment, the two feeds are added concurrently until all of the feed solution (containing

Compound A) and a substantial portion of the feed mixture (containing the base) are added

to the crystallizer, followed by addition of the remaining amount of the feed mixture.

The addition in Step A2 is suitably conducted with agitation in order to

prevent or minimize locally high concentrations of base with respect to Compound A,

which can lead to the formation of hydrolysis products. Indeed the entire process (Steps

A2 and B2) is typically conducted with agitation (e.g., stirring).

hi the feed solution in Step A2, Compound A is completely dissolved in the

medium formed by the first and second solvents. On the other hand, the feed mixture in

Step A2 can be a solution in which the alkoxide base is completely dissolved in the second

solvent, or it can be a slurry in which the base is only partially dissolved in the second

solvent. The physical state of the feed mixture will depend upon such factors as the choice

and relative amounts of solvent and base and the temperature. The feed mixture is

preferably a solution, such as a solution of the alkoxide in an alcohol.
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An important function of the first and; second solvents is as the medium for

Compound A in the feed solution, such that Compound A is completely dissolved therein

and readily available for contact with the alkoxide base. An important function of the

second solvent is as the medium for the alkoxide base in the feed mixture, such that it

dissolves, suspends, and/or disperses the alkoxide so as to permit its contact and reaction

with Compound A. hi addition, the first and second solvents in Process P2 together

provide a solvent system in which Compound A has relatively high solubility and the

desired K salt of Compound A has relatively low solubility, so as to afford conditions

favorable for the crystallization of the K salt. All of the foregoing factors are to be taken

into account in selecting the relative proportions in which a particular pair of first and

second solvents are employed in the feed solution, the crystal slurry, and the ageing step.

For example, Compound A has been found to be more soluble in MeCN (first solvent)-

EtOH (second solvent) mixtures for solvent volume ratios in a range of from about 20:80

to about 80:20 compared to its solubility in either MeCN or EtOH alone, whereas the K

salt has a comparatively very low solubility over the range of volume ratios. Accordingly,

when MeCN and EtOH are selected as the first and second solvents in the P2 process, the

solvents are typically employed both to provide a suitable feed solution, feed mixture, and

crystal slurry and to afford a final solvent volume ratio (i.e., the volume ratio of the first

and second solvents upon completion of charging the feed solution and the feed mixture to

the crystallizer) in the 20:80 to 80:20 range.

Compound A can be employed in the feed solution at any concentration

which will ultimately result in the formation of at least some of the desired crystalline

potassium salt, but is typically employed in the feed solution at a concentration at or close

to that which provides a saturated feed solution which in turn can afford a highly super-

saturated K salt solution, in order to maximize the output of crystallized K salt from the

process.

The first solvent can be any dialkyl ketone, dialkyl ether, dialkoxy alkane,

cyclic ether or diether, trialkylamine, tertiary amide, N-alkylpyrrolidone, dialkylsulfoxide,

or alkanenitrile which under the conditions employed is in the liquid phase, is chemically

inert, and can, either by itself or in combination with a suitable amount of the second

solvent, dissolve all of Compound A employed in the feed solution. Compound A is

typically more soluble in the first solvent per se than in the second solvent per se, and the
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first solvent is typically primarily -esponsible for dissolution of Compound A in the feed

solution.

A class of substances suitable for use as the first solvent consists of any

substance selected from the group consisting of a di-(C1-4 alkyl) ketone, a dialkyl ether

wherein each alkyl is independently a C1-4 alkyl, a C1-4 linear or branched alkane

substituted with two -O-C1-4 alkyl groups (which are the same or different), a C4-C6

cyclic ether or diether, a tri-(C1-4)alkylamine, a N,N-di-(C1-4 alkyl)-C1-4 alkylamide, an

N-(C1-4 alkyl)pyrrolidone, a di-(C1-4 alkyl)sulfoxide, and a C2-4 alkanenitrile.

Substances suitable for use as the first solvent in Step A2 include, for

example, acetone, ethyl ether, MTBE, THF, dioxane, 1,2-dimethoxyethane, triethylamine,

tri-n-propylamine, diethylisopropylamine, diisopropylethylamine, DMF, DMAC,

N-methylpyrrolidone, N-ethylpyrrolidone, DMSO, acetonitrile, and propionitrile. hi a

preferred embodiment, the first solvent is acetone, THF, DMF, NMP, DMSO, or

acetonitrile.

A class of substances suitable for use as the second solvent consists of any

substance which is a C1-4 alkyl alcohol, a C4-8 linear or branched alkane, a C1-4 alkyl

ester of a Cl-4 alkylcarboxylic acid, or a mono- or di- or tri-C1-4 alkyl benzene.

Substances suitable for use as the second solvent in Step A2 include, for

example, methanol, ethanol, isopropanol, hexane, heptane, ethyl acetate, isopropyl acetate,

toluene, o-xylene, m-xylene, p-xylene, and ethylbenzene. In a preferred embodiment, the

second solvent is ethanol, heptane, ethyl acetate, or toluene.

Combinations of first solvent and second solvent that are particularly

suitable for use in Step A2 include acetonitrile/ethanol and NMP/ethanol.

Potassium alkoxides suitable for use in Step A2 are the same as those

described earlier in the discussion of the P1 process. An embodiment of the P2 process is

the P2 process as originally set forth above or as set forth in a preceding embodiment,

wherein the potassium alkoxide employed in Step A2 is the potassium salt of a C 1.4 alkyl

alcohol, In a preferred embodiment of the P2 process, the potassium alkoxide is KOMe or

KOEt, and is especially KOEt. In another preferred embodiment, the second solvent is a

Ci-4 alkyl alcohol and the base is the corresponding potassium alkoxide; i.e., the
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following combinations are employed in the process: MeOH + KOMe, EtOH + KOEt,

i-PrOH + KO1-Pr, and so forth.

The potassium alkoxide base can be employed in any proportion with

respect to Compound A which results in the formation of at least some of the desired

crystalline potassium salt, but the base is typically employed in an amount that will permit

conversion of at least a major portion of Compound A to the crystalline K salt. Amounts

of potassium alkoxide suitable for use in the instant process are the same as those set forth

above with respect to use of potassium base in the P1 process. As in the P1 process, the

use of excessive amounts of potassium alkoxide can lead to the formation of hydrolysis

products such as the following which are believed to form when KOEt is employed as the

base:

Q
Me...

O

Me 'N

In further analogy with the PI process, the use of sub-equivalent amounts of base can

result in a low conversion to crystalline K salt.

Any amount of seed crystal can be employed in Step A2 which will induce

or assist in the crystallization of the desired crystalline form of Compound A K salt.

Similar considerations as set forth above with respect to the amount of crystal seed

employed in the P1 process apply here. The seed crystal can suitably be employed in Step

A2 in an amount in a range of from about 1 to about 30 wt.% based on the weight of

Compound A, is typically employed in an amount in a range of from about 10 to about 25

wt.%, and is more typically employed in an amount in a range of from about 15 to about

25 wt.% (e.g., about 20 wt.%).

Steps A2 and B2 can each be conducted over a wide temperature range.

Step A2 can suitably be conducted at a temperature in a range of from about 0 to about
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60'C, is typically conducted at a temperature in a range of from about 20 to about 50°C,

and is more typically conducted at a temperature in a range of from about 30 to about 50°C

(e.g., from about 40 to about 45°C). Step B2 can suitably be conducted at a temperature in

a range of from about 0 to about 60°C, is typically conducted at a temperature in a range of

from about 15 to about 50°C, and is more typically conducted at a temperature in a range

of from about 20 to about 40°C. In a preferred embodiment, the ageing in Step B2 is

initially conducted at a temperature in a range of from about 30 to about 40°C and then at a

temperature in a range of from about 20 to about 30°C until completion/termination of the

ageing step, wherein the drop in temperature typically results in a decrease in the solubility

of the Compound A K salt and concomitantly in an increase in the yield of the crystalline

K salt.

The rates of addition of the feed solution and the feed mixture to the

crystallizer employed during concurrent addition can be the same or different and each can

vary over a wide range, with the proviso that substantial portions of the feed solution and

feed mixture are charged to the crystallizer during the concurrent addition, hi a preferred

embodiment, the rates of addition are controlled during concurrent addition such that the

ratio of equivalents of alkoxide base to equivalents of Compound A is a constant, wherein

the rates of addition required to maintain the constant ratio (alternatively referred to as a

"fixed ratio") will depend upon the concentration of Compound A in the feed solution and

the concentration of base in the feed mixture, hi another preferred embodiment, the feed

solution and the feed mixture are concurrently added to the crystallizer at rates which

provide a constant ratio of equivalents of alkoxide base to equivalents of Compound A

until all of the feed solution (containing Compound A) has been added, and then the

remaining feed mixture (containing alkoxide base) is added.

When a constant ratio of equivalents of alkoxide base to equivalents of

Compound A is employed during concurrent addition, the volume ratio of the first solvent

to the second solvent is also constant, which can provide an advantage over the PI process.

In the P1 process described above, a relatively high level of uncontrolled nucleation and

agglomeration of the K salt can occur. A significant amount of occlusion of the organic

solvent in the crystalline K salt can also occur. The uncontrolled nucleation, the

agglomeration, and the occlusion are all believed to be due in part to the constantly

changing solvent composition (and thus a constantly changing super-saturation profile)
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during addition Step AM or Bl-2 of process P1; i.e., there is a constantly increasing

amount of water as the aqueous potassium base is added to the Compound A-containing

medium. The P2 process can mitigate the uncontrolled nucleation and agglomeration by

maintaining a constant solvent composition during the concurrent addition, and thereby

can provide a crystalline product consisting predominantly of primary crystals instead of

agglomerates.

It is further preferred that the final solvent volume ratio be the same as the

volume ratio of the first solvent to the second solvent in the crystal slurry prior to addition

of the two feeds (i.e., the "crystal slurry solvent volume ratio"). This helps to control

nucleation and avoid agglomeration, and it also facilitates use of a portion of the

crystalline product resulting from the ageing step as a crystal slurry in a subsequent run

(i.e., facilitates use of the crystal as a "heel") in that the slurry will have the appropriate

solvent volume ratio for use in Step A2.

Unless expressly stated to the contrary, the solvent volume ratios refer

herein to ratios of the volumetric amount of each solvent measured at a temperature of

about 25°C prior to being mixed together. Thus, for example, a crystal slurry solvent

volume ratio of 80:20 for solvent X to solvent Y means that 80 parts by volume of solvent

X (e.g., 80 mL of X) and 20 parts by volume of solvent Y (e.g., 20 mL of Y) are separately

measured out at about 25°C, and the measured portions of the solvents are then employed

to prepare the seed crystal slurry.

Embodiments of the P2 process include the process as originally set forth

above incorporating one or more of the following features (i) to (viii):

(i) in Step A2 the potassium alkoxide base is employed in an amount in

a range of from about 0.5 to about 1.1 equivalents (or from about 0.9 to about 1.1

equivalents, or from about 0.90 to about 1.0 equivalent) per equivalent of Compound A;

(ii) Step A2 is conducted at a temperature in a range of from about 0 to

about 60°C (or from about 20 to about 50°C, or from about 30 to about 50 °C, or from

about 40 to about 45°C);

(iii) in Step A2 the feed solution and the feed mixture are concurrently

added to the crystallizer until all of the feed solution and a substantial portion of the feed

mixture are added, followed by addition of the remaining feed mixture;
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(iv) the seed crystals are employed in Step A2 in an amount in a range of

from about 1 to about 30 wt.% (or from about 10 to about 25 wt.%, or from about 15 to

about 25 wt.%);

(v) Step B2 is conducted at a temperature in a range of from about 0 to

about 60°C (or from about 15 to about 50°C, or from about 20 to about 40°C, or initially

from about 30 to about 40°C and then from about 20 to about 30°C until

completion/termination of the ageing step);

(vi) the crystallization mixture in Step A2 has a final solvent volume

ratio of first solvent to second solvent in a range of from about 80:20 to about 20:80 (or

from about 60:40 to about 20:80);

(vii) prior to addition of the feed solution and the feed mixture in Step

A2, the crystal slurry has a crystal slurry solvent volume ratio of first solvent to second

solvent of from about 80:20 to about 20:80 (or from about 60:40 to about 20:80); and

(viii) the crystal slurry solvent volume ratio is about the same as the final

solvent volume ratio.

Other embodiments of the P2 process include the processes as described in

any of the immediately preceding embodiments (i.e., the processes incorporating one or

more of features i to viii), wherein:

the first solvent is acetone, ethyl ether, MTBE, THF, dioxane,

1,2-dimethoxyethane, triethylamine, tri-n-propylamine, diethylisopropylamine,

diisopropylethylamine, DMF, DMAC, N-methylpyrrolidone, N-ethylpyrrolidone, DMSO,

acetonitrile, or propionitrile;

the second solvent is methanol, ethanol, isopropanol, hexane, heptane, ethyl

acetate, isopropyl acetate, toluene, o-xylene, m-xylene, p-xylene, or ethylbenzene; and

the potassium alkoxide is KOMe or KOEt.

In an aspect of each of these embodiments, the first solvent is acetone,

THF, DMF, NMP, DMSO, or acetonitrile; the second solvent is EtOH, heptane, EtOAc, or

toluene; and the potassium alkoxide is KOEt.

Still other embodiments of the P2 process include the processes as set forth

in the two immediately preceding sets of embodiments, wherein during the concurrent

addition of the feed solution and the feed mixture, the feeds are added to the crystallizer at
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rates which provide a constant ratio of equivalents of alkoxide base to equivalents of

Compound A.

Other embodiments of the P2 process include the process as originally set

forth and as set forth in each of the preceding embodiments, wherein each of the processes

further comprises:

(C2) recovering the crystalline K salt of Compound A from the aged

mixture. In an aspect of this embodiment, the crystalline K salt is recovered by filtration

to obtain a crystalline cake, optionally washing the cake with a third amount of the first

solvent, the second solvent, or a combination thereof, and drying.

Still another embodiment of the P2 process is the process which comprises:

(A2) adding a feed solution comprising Compound A, a first amount of

acetonitrile, and a first amount of ethanol and a feed mixture which is a solution

comprising potassium ethoxide and a second amount of ethanol to a crystallizer containing

seed crystals slurried in a solvent mixture comprising a second amount of acetonirrile and

a third amount of ethanol to obtain a crystallization mixture; wherein at least a substantial

portion of the first and second solutions are added to the crystallizer concurrently; and

(B2) ageing the crystallization mixture obtained in Step A2, to provide

the crystalline potassium salt of Compound A.

Aspects of the preceding embodiment include the process as just described,

incorporating one or more of the following features (i) to (x):

(i) in Step A2 potassium ethoxide is employed in an amount in a range

of from about 0.5 to about 1.1 equivalents (or from about 0.9 to about 1.1 equivalents, or

from about 0.90 to about 1.0 equivalent) per equivalent of Compound A;

(ii) Step A2 is conducted at a temperature in a range of from about 0 to

about 60°C (or from about 20 to about 50°C, or from about 30 to about 50 °C, or from

about 40 to about 45°C);

(iii) in Step A2 the feed solution and the feed mixture are concurrently

added to the crystallizer until all of the feed solution and a substantial portion of the feed

mixture are added, followed by addition of the remaining feed mixture;

(iv) Step B2 is conducted at a temperature in a range of from about 0 to

about 60°C (or from about 15 to about 50°C, or from about 20 to about 40°C, or from

about 30 to about 40 °C and then from about 20 to about 30°C until completion);
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(v) seed crystals are employed in an amcunt in a range of from about 1

to about 30 wt.% (or from about 10 to about 25 wt.%, or from about 15 to about 25 wt.%);

(vi) the crystallization mixture in Step A2 has a final solvent volume

ratio of acetonitrile to ethanol in a range of from about 80:20 to about 20:80 (or from about

60:40 to about 20:80, or from about 50:50 to about 20:80, or from about 30:70 to about

20:80);

(vii) prior to addition of the feed solution and the feed mixture in Step

A2, the crystal slurry has a crystal slurry solvent volume ratio of acetonitrile to ethanol that

is about the same as the final solvent volume ratio;

(viii) during the concurrent addition of the feed solution and the feed

mixture, the feeds are added to the crystallizer at rates which provide a constant ratio (i.e.,

fixed ratio) of equivalents of potassium ethoxide to equivalents of Compound A;

(ix) the time of addition of the feed solution and the feed mixture in Step

A2 is in a range of from about 0.5 to about 24 hours (or from about 8 to about 16 hours —

e.g., about 12 hours); and

(x) the process further comprises Step C2, which is recovering the

crystalline K salt of Compound A (e.g., by separating the crystalline K salt from the aged

solution by filtration to obtain a crystalline cake, optionally washing the cake with ethanol,

and drying).

Additional embodiments of the P2 process of the invention include the

process as originally set forth and as set forth in each of the preceding embodiments,

wherein crystal seed employed in the process comprises Form 1 crystalline potassium salt

of Compound A and the crystalline salt resulting from the process comprises Form 1

crystalline potassium salt of Compound A.

The seeding step set forth above in Process P2 is optional in the sense that

crystalline Compound A K salt can be obtained without seeding. Seeding is preferred,

however, as a means of inducing or assisting crystallization generally and of preparing

specific crystalline forms (e.g., Form 1) particularly.

The present invention includes a process for preparing a crystalline

potassium salt of Compound A (alternatively referred to herein as "Process P3" or the "P3

process"), which comprises:
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a

(A3) adding (i) a first solution comprising Compound A and a first

amount of a water-dissolving organic solvent selected from the group consisting of a

dialkyl ketone, a dialkyl ether, dialkoxy alkane, a cyclic ether or diether, a trialkylamine,

tertiary amide, an N-alkylpyrrolidone, a dialkylsulfoxide, and an alkanenitrile, and (ii) a

second solution comprising KOH and a first amount of water, to a crystallizer containing

seed crystals slurried in a mixture comprising a second amount of the organic solvent and

a second amount of water; wherein at least a substantial portion of the first and second

solutions are added to the crystallizer concurrently; and

(B3) ageing the crystallization mixture obtained in Step A, to provide the

crystalline potassium salt of Compound A.

All of the steps of the P3 process are optionally but preferably conducted

with agitation (e.g., stirring).

This process is similar to the P2 process, except that an aqueous solution of

KOH (v. potassium alkoxide in an organic solvent) is employed. The solvents disclosed

above as being suitable for use as the first solvent in the P2 process are typically also

suitable for use as the organic solvent in the P3 process. As used herein, the term "water-

dissolving organic solvent" means that water is sufficiently soluble in the organic solvent

to bring KOH in the second solution into contact with Compound A in the first solution,

thereby permitting formation of a K salt of Compound A. Preferably the organic solvent

and the water are employed in proportions that result in the formation of a single liquid

phase in the crystallization mixture resulting from Step A3.

Compound A can be employed in the first solution at any concentration

which will ultimately result in the formation of at least some of the desired crystalline

potassium salt, but is typically employed in the first solution at a concentration at or close

to that which provides a saturated first solution. The use of a nearly saturated to saturated

first solution, in combination with a suitable final solvent volume ratio (see below), will

subsequently afford a highly super-saturated K salt solution, so that the output of

crystallized K salt from the process can be maximized.

Amounts of KOH suitable for use in the P3 process are typically the same

as the amounts of base set forth above as suitable for use in the PI and P2 processes.

Similarly, suitable amounts of seed crystal for use in Step A3 of Process P3 and suitable

temperatures for conducting Steps A3 and B3 of Process P3 are typically the same as those
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described above as suitable for the analogous steps in Process P2. The discussion above

directed to rates of addition of the first and second solutions to the crystallizer in the P2

process applies to the rates of addition in the P3 process as well.

The volume ratio of organic solvent to water is suitably chosen to provide a

solvent system in which Compound A has a relatively high solubility and the desired K

salt of Compound A has a relatively low solubility, so as to afford conditions favorable to

the crystallization of the K salt. Typically Compound A is more soluble in the organic

solvent than is the desired K salt. On the other hand, the K salt is more soluble in water

than is Compound A. Accordingly, the solvent system typically has a predominant portion

of organic solvent in order to avoid or minimize loss of the K salt in the mother liquor.

The final solvent volume ratio of the organic solvent to water employed in Process P3 is

suitably in a range of from about 50:50 to about 99:1, is typically in a range of from about

70:30 to about 98:2, and is more typically in a range of from about 80:20 to about 97:3

(e.g., about 95:5).

Embodiments of the P3 process include the process as originally set forth

above incorporating one or more of the following aspects (i) to (viii):

(i):

(i-a) the organic solvent is a di-(C1-4 alkyl) ketone, a dialkyl ether wherein each

alkyl is independently a C1-4alkyl, a C1-4 linear or branched alkane substituted with two

-O-C1-4 alkyl groups (which are the same or different), a C4-C6 cyclic ether or diether, a

tri-(C1-4)alkylamine, a N,N-di-(C1-4 alkyl)-C1-4 alkylamide, an N-(C1-4

alkyl)pyrrolidone, a di-(C1-4 alkyl)sulfoxide, or a C2-C4 alkanenitrile;

(i-b) the organic solvent is acetone, THF, DMF, NMP, DMSO, or acetonitrile; or

(i-c) the organic solvent is acetonitrile;

(ii) KOH is employed in Step A3 in an amount in a range of from about

from about 0.5 to about 1.1 equivalents (or from about 0.9 to about 1.1 equivalents, or

from about 0.90 to about 1.0 equivalent, or from about 0.90 to about 0.99 equivalent) per

equivalent of Compound A;

(iii) Step A3 is conducted at a temperature in a range of from about from

about 0 to about 60°C (or from about 20 to about 50°C, or from about 30 to about 50 °C, or

from about 40 to about 45°C);
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(iv) Step B3 is conducted at a temperature in a range of firm about 0 to

about 60°C (or from about 15 to about 50°C, or from about 20 to about 40°C, or is initially

conducted at a temperature in a range of from about 30 to about 40 °C and then from about

20 to about 30°C until termination/completion);

(v) seed crystals are employed in an amount in a range of from about 1

to about 30 wt.% (or from about 10 to about 25 wt.%, or from about 15 to about 25 wt.%);

(vi) the crystallization mixture in Step A3 has a final solvent volume

ratio of organic solvent to water in a range of from about 50:50 to about 99:1 (or from

about 70:30 to about 98:2, or from about 80:20 to about 97:3; or about 95:5);

(vii) the crystal slurry solvent volume ratio is about the same as the final

solvent volume ratio; and

(viii) during the concurrent addition of the first and second solutions in

Step A3, the solutions are added to the crystallizer at rates which provide a constant ratio

(i.e., a fixed ratio) of equivalents of KOH to equivalents of Compound A.

Other embodiments of the P3 process include the process as originally set

forth and as set forth in each of the preceding embodiments, wherein each of the processes

further comprises:

(C3) recovering the crystalline K salt of Compound A from the aged

mixture. In an aspect of this embodiment, the crystalline K salt is recovered by filtration

to obtain a crystalline cake, optionally washing the cake with a third amount of the water,

the organic solvent, or a combination thereof, and drying.

Additional embodiments of the P3 process of the invention include the

process as originally set forth and as set forth in each of the preceding embodiments,

wherein crystal seed employed in the process comprises Form 1 crystalline potassium salt

of Compound A and the crystalline salt resulting from the process comprises Form 1

crystalline potassium salt of Compound A.

The seeding step set forth above in Process P3 is optional in the sense that

crystalline Compound A K salt can be obtained without seeding. Seeding is preferred,

however, as a means of inducing or assisting crystallization generally and of preparing

specific crystalline forms (e.g., Form 1) particularly.
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The present invention also includes a proc. ss for preparing anhydrous Form

1 crystalline potassium salt of Compound A (alternatively referred to herein as "Process

P4" or the "P4 process"), which comprises:

(A4) forming a slurry of Form 2 hydrated crystalline potassium salt of

Compound A in a solvent selected from the group consisting of an alkyl alcohol, a dialkyl

ketone, and an alkanenitrile; and

(B4) ageing the slurry, to provide the anhydrous Form 1 crystalline

potassium salt of Compound A.

A class of substances suitable for use as the slurry solvent in Step A4

consists of any substance selected from the group consisting of a C1-4 alkyl alcohol, a di-

(C1-4 alkyl) ketone, and a C2-4 alkanenitrile. A sub-class of substances that are

particularly suitable as slurry solvents consists of any substance selected from a Ci_4 alkyl

alcohol, acetone, and acetonitrile. A preferred slurry solvent is selected from methanol,

ethanol, acetone and acetonitrile. The slurry formation in Step A4 can suitably be

conducted at a temperature in a range of from about 0 to 40°C, is typically conducted in a

range of from about 10 to about 40°C, and is more typically conducted in a range of from

about 20 to about 40°C (e.g., from about 20 to about 30°C). Ageing in Step B4 is suitably

conducted at the same temperature as Step A4. The ageing time can vary considerably

depending upon such factors as the choice of solvent, ageing temperature, and the like, but

the ageing is typically conducted for a time in a range of from about 0.5 to about 15 days.

At the conclusion of the ageing step, the resulting crystalline K salt can be

recovered by conventional means, such as by filtration, an option solvent wash (e.g., a

fresh portion of slurry solvent), and drying.

The present invention also includes a process for preparing Form 2

crystalline potassium salt of Compound A (alternatively referred to herein as "Process P5"

or the "P5 process"), which comprises sonicating a solution comprising Compound A,

KOH, acetone, and at least a trace amount of water to obtain the Form 2 crystalline

potassium salt of Compound A.

KOH is suitably employed in the P5 process in an amount in a range of

from about 0.95 to about 1.1 equivalents per equivalent of Compound A, and is typically

employed in an amount of about 1 equivalent per equivalent of Compound A. The
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sonication can be done by immersing the reaction vessel in an ultrasonic bath or otherwise

equipping the vessel with an ultrasonic radiation source and conducting the sonication for

a time sufficient to effect crystallization. The sonication and subsequent crystallization are

suitably conducted at a temperature in a range of from about 10 to about 40°C, and

typically conducted at a temperature in a range of from about 20 to about 30°C. The

sonication step is suitably conducted for a time in a range of from about 0.5 to 10 minutes,

and is typically conducted for a time in a range of from about 0.5 to about 2 minutes. At

least a trace amount of water must be present to effect formation of the hydrated K salt of

Compound A. A suitable amount of water is at least about 1 wt.% based on the weight of

acetone employed in the solution. In one embodiment, water is present in an amount of

from about 1 to about 3 wt.% (e.g., from about 1.2 to about 2 wt.%).

At the conclusion of the sonication step, the resulting crystalline K salt can

be recovered (alternatively referred to as "isolated") by conventional means. For example,

the crystalline product can be separated from the solution by filtration, optionally washed

with an organic solvent (e.g., acetone), and dried (e.g., by vacuum and/or heat).

As used herein, the term "seeding" and variants thereof (e.g., "seeded")

mean contacting a solution of a potassium salt of Compound A with a crystalline

potassium salt of Compound A (e.g., crystalline Form 1), either per se or as a slurry in a

suitable solvent, in order to induce and/or assist in crystallization of the salt from the

solution.

The term "ageing" and variants thereof (e.g., "aged") mean allowing the

reactants (e.g., potassium base and Compound A) to stay in contact for a time and under

conditions effective for completion of the reaction (e.g., K salt formation).

A reference herein to "equivalent" or "equivalents" means molar

equivalents).

The term "substantial" (or "substantially") as used herein means at least

about 60%, preferably at least about 80%, and more preferably at least about 90% (e.g., at

least about 95%). Thus, for example, a substantial portion of a time period means for at

least about 60% of the time, preferably at least about 80%, etc. As another example, when

a substantial portion of a binary solvent system is solvent A, then at least about 60%,

preferably at least about 80%, etc. of the solvent in the solvent system is solvent A. As

still another example, a substantially complete reaction is at least about 60% complete
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(i.e., at least 60% conversion of the reactants to desired product and/or by-product has

occurred), preferably at least about 80% complete, etc.

Certain of the compounds disclosed and depicted herein have tautomeric

forms. For example, the compound of Formula S (see below) has tautomeric forms

including the following:

O O OH

O O (S) O

To the extent such compounds form part of the present invention, it is understood that the

invention includes all tautomeric forms thereof, individually and in mixtures.

As noted above, the present invention includes administration of an

effective amount of a potassium salt of Compound A (either alone or as the active

component of a pharmaceutical composition) for inhibiting HIV integrase, for the

treatment or prophylaxis of HIV infection, or for the treatment, prophylaxis, or delay in the

onset of AIDS to a subject in need of such inhibition, treatment, prophylaxis, or delay.

The present invention also includes the use of a potassium salt of Compound A in

combination with an anti-HIV agent.

The term "administration" and variants thereof (e.g., "administering" a

compound) in reference to a Compound A K salt of the invention mean providing the salt

to the individual in need of inhibition, treatment or prophylaxis. When a potassium salt of

Compound A is provided in combination with one or more other active agents (e.g.,

antiviral agents useful for treating or prophylaxis of HIV infection or AIDS),

"administration" and its variants are each understood to include provision of the compound

or prodrug and other agents at the same time (separately or together) or at different times.

As used herein, the term "composition" is intended to encompass a product

comprising the specified ingredients, as well as any product which results, directly or

indirectly, from combining the specified ingredients.

By "pharmaceutically acceptable" is meant that the ingredients of the

pharmaceutical composition must be compatible with each other and not deleterious to the

recipient thereof.
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The term "subject" as used herein refers to an animal, preferably a manmal,

most preferably a human, who has been the object of treatment, observation or experiment.

The term "effective amount" as used herein means that amount of active

compound or pharmaceutical agent that elicits the biological or medicinal response in a

tissue, system, animal or human that is being sought by a researcher, veterinarian, medical

doctor or other clinician. The effective amount can be a "therapeutically effective amount"

for the alleviation of the symptoms of the disease or condition being treated. The effective

amount can also be a "prophylactically effective amount" for prophylaxis of the symptoms

of the disease or condition being prevented. The term also includes herein the amount of

active compound sufficient to inhibit HIV integrase and thereby elicit the response being

sought (i.e., an "inhibition effective amount"). In the present invention, the active

ingredient (i.e., Compound A) is administered as a potassium salt, and references to the

amount of active ingredient are to the free phenol form of Compound A.

The term "anti-HIV agent" means an agent which is effective in one or

more of the following uses: inhibiting integrase or another enzyme required for HIV

replication or infection, prophylaxis of HIV infection, treating HIV infection, delaying the

onset of AIDS, prophylaxis of AIDS, or treating AIDS. Suitable anti-HIV agents include

HIV/AIDS antiviral agents, anti-infective agents, and immunomodulators. Suitable anti-

HIV agents include those listed in Table 1 as follows:

ANTIVIRALS

Drug Name Manufacturer Indication (Activity)

(Tradename and/or

Location)

abacavir Glaxo Welcome HIV infection, AIDS, ARC

GW 1592 (ZIAGEN®) (nucleoside reverse

1592U89 transcriptase inhibitor)

abacavir + lamivudine + GlaxoSmithKline HIV infection, AIDS, ARC

zidovudine (TRIZIVIR®) (nucleoside reverse

transcriptase inhibitors)

acemannan Carrington Labs ARC

(Irving, TX)
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ACH 126443 Achillion Pharm.

acyclovir

AD-439

AD-519

adefovir

GS840

AL-721

alpha interferon

AMD3100

amprenavir

141

GW

VX478 (Vertex)

ansamycin

LM427

Burroughs Wellcome

Tanox Biosystems

Tanox Biosystems

dipivoxil Gilead

W94

141

Ethigen

(Los Angeles, CA)

GlaxoSmithKline

AnorMed

GlaxoSmithKline

(AGENERASE®)

antibody which neutralizes

pH labile alpha aberrant

interferon

AR177

beta-fluoro-ddA

BMS-232623

(CGP-73547)

Adria Laboratories

(Dublin, OH)

Erbamont

(Stamford, CT)

Advanced Biotherapy AIDS, ARC

Concepts (Rockville,

MD)

Aronex Pharm

Nat'l Cancer Institute

Bristol-Myers Squibb/

Novartis

HIV inactions, AIDS, ARC

(nucleoside reverse

transcriptase inhibitor)

HIV infection, AIDS, ARC,

in combination with AZT

HIV infection, AIDS, ARC

HIV infection, AIDS, ARC

HIV infection, AIDS, ARC

(reverse transcriptase

inhibitor)

ARC, PGL, HIV positive,

AIDS

Kaposi's sarcoma, HIV, in

combination w/Retrovir

HIV infection, AIDS, ARC

(CXCR4 antagonist)

HIV infection, AIDS, ARC

(protease inhibitor)

ARC

HIV infection, AIDS, ARC

AIDS-associated diseases

HIV infection, AIDS, ARC

(protease inhibitor)
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BMS-234475

(CGP-61755)

capravirine

(AG-1549, S-1153)

CI-1012

cidofovir

curdlan sulfate

cytomegalovirus immune

globin

cytovene

ganciclovir

delavirdine

Bristol-Myers Squibb/ HIV infection, AIDS, ARC

Novartis

Pfizer

dextran Sulfate

ddC

(zalcitabine,

dideoxycytidine)

ddl

(didanosine,

dideoxyinosine)

DPC681&DPC684

DPC 961 & DPC 083

Warner-Lambert

Gilead Science

AJI Pharma USA

Medlmmune

Syntex

Pharmacia-Upjohn

(RESCRIPTOR®)

Ueno Fine Chem. Ind.

Ltd. (Osaka, Japan)

Hoffman-La Roche

(HFVID®)

Bristol-Myers

(VIDEX®)

Squibb

DuPont

Bristol-Myers Squibb

(from DuPont Pharma)

(protease inhibitor)

HIV infection, AIDS, ARC

(non-nucleoside reverse

transcriptase inhibitor)

HIV-1 infection

CMV retinitis, herpes,

papillomavirus

HIV infection

CMV retinitis

sight threatening CMV

peripheral CMV

retinitis

HIV infection, AIDS, ARC

(non-nucleoside reverse

transcriptase inhibitor)

AIDS, ARC, HIV

positive asymptomatic

HIV infection, AIDS, ARC

(nuclesodie reverse

transcriptase inhibitor)

HIV infection, AIDS, ARC;

combination with AZT/d4T

(nucleoside reverse

transcriptase inhibitor)

HIV infection, AIDS, ARC

(protease inhibitors)

HIV infection AIDS, ARC

(non-nucleoside reverse

transcriptase inhibitors)
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EL10

efavirenz

(DMP 266)

famciclovir

emtricitabine

FTC

emivirine

enfuvirtide

T-20

HBY097

fosamprenavir

Elan Corp, PLC

(Gainesville, GA)

Bristol-Myers Squibb

(SUSTIVA®)

Merck (STOCRIN®)

Novartis

(FAMVIR®)

Gilead (EMTR1VA®)

Emory University

Gilead (from Triangle

Pharmaceuticals)

(COACTINON®)

Trimeris & Roche

(FUZEON®)

Hoechst Marion Roussel

hypericin

recombinant

interferon beta

interferon alfa-n3

indinavir (sulfate salt)

Glaxo Smith Kline

VIMRx Pharm.

human Triton Biosciences

(Almeda, CA)

Interferon Sciences

Merck (CRIXIVAN®)

ISIS 2922

JE2147/AG1776

KNI-272

ISIS Pharmaceuticals

Agouron

Nat'l Cancer Institute

HIV infection

HIV infection, AIDS, ARC

(non-nucleoside RT inhibitor)

herpes zoster, herpes simplex

HIV infection, AIDS, ARC

(nucleoside reverse

transcriptase inhibitor)

HIV infection, AIDS, ARC

(non-nucleoside reverse

transcriptase inhibitor)

HIV infection, AIDS, ARC

(fusion inhibitor)

HIV infection, AIDS, ARC

(non-nucleoside reverse

transcriptase inhibitor)

HIV infection, AIDS, ARC

(prodrug of amprenavir)

HIV infection, AIDS, ARC

AIDS, Kaposi's sarcoma,

ARC

ARC, AIDS

HIV infection, AIDS, ARC,

asymptomatic HIV positive,

(protease inhibitor)

CMV retinitis

HIV infection, AIDS, ARC

(protease inhibitor)

HFV-assoc. diseases
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lamivudine, 3TC GlaxoSmithKline

(EPIVIR®)

lamivudine + zidovudine GlaxoSmithKline

(COMBIVIR®)

lobucavir Bristol-Myers Squibb

lopinavir (ABT-378) Abbott

lopinavir +

(ABT-378/r)

mozenavir

(DMP-450)

nelfmavir

nevirapine

ritonavir Abbott (KALETRA®)

AVID (Camden, NJ)

Agouron

(VIRACEPT®)

Boeheringer Ingleheim

(VIRAMUNE®)

novapren

peptide

octapeptide

sequence

PRO 140

PRO 542

trisodium

phosphonoformate

PNU-140690

probucol

Novaferon Labs, Inc.

(Akron, OH)

T Peninsula Labs AIDS

(Belmont, CA)

HIV infection, AIDS, ARC

(nucleoside reverse

transcriptase inhibitor)

HIV infection, AIDS, ARC

(nucleoside reverse

transcriptase inhibitor)

CMV infection

HIV infection, AIDS, ARC

(protease inhibitor)

HIV infection, AIDS, ARC

(protease inhibitor)

HIV infection, AIDS, ARC

(protease inhibitor)

HIV infection, AIDS, ARC

(protease inhibitor)

HIV infection, AIDS, ARC

(non-nucleoside reverse

transcriptase inhibitor)

HIV inhibitor

Progenies

Progenies

Astra Pharm. Products,

Inc

Pharmacia Upjohn

Vyrex

HIV infection, AIDS, ARC

(CCR5 co-receptor inhibitor)

HIV infection, AIDS, ARC

(attachment inhibitor)

CMV retinitis, HIV infection,

other CMV infections

HIV infection, AIDS, ARC

(protease inhibitor)

HIV infection, AIDS
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RBC-CD4

ritonavir

(ABT-538)

saquinavir

stavudine;

didehydrodeoxy-

thymidine

T-1249

TAK-779

d4T

Sheffield Med. Tech

(Houston TX)

Abbott (NORVIR®)

Hoffmann-LaRoche

(FORTOVASE®)

Bristol-Myers Squibb

(ZERIT®)

Trimeris

Takeda

tenofovir Gilead (VIREAD®)

tipranavir (PNU-140690) Boehringer Ingelheim

TMC-120&TMC-125 Tibotec

TMC-126

valaciclovir

virazole

ribavirin

Tibotec

GlaxoSmithKline

Viratek/ICN (Costa

Mesa, CA)

HIV infection, AIDS, ARC

HIV infection, AIDS, ARC

(protease inhibitor)

HIV infection, AIDS, ARC

(protease inhibitor)

HIV infection, AIDS, ARC

(nucleoside reverse

transcriptase inhibitor)

HIV infection, AIDS, ARC

(fusion inhibitor)

HIV infection, AIDS, ARC

(injectable CCR5 receptor

antagonist)

HIV infection, AIDS, ARC

(nucleotide reverse

transcriptase inhibitor)

HIV infection, AIDS, ARC

(protease inhibitor)

HIV infections, AIDS, ARC

(non-nucleoside reverse

transcriptase inhibitors)

HIV infection, AIDS, ARC

(protease inhibitor)

genital HSV & CMV

infections

asymptomatic HIV positive,

LAS, ARC
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zidovudine; AZT GlaxoSmithKline HIV infection, AIDS, ARC,

(RETROVIR®) Kaposi's sarcoma in

combination with other

therapies (nucleoside reverse

transcriptase inhibitor)

IMMUNO-MODULATORS

Drug Name Manufacturer Indication

AS-101 Wyeth-Ayerst AIDS

Bropirimine Pharmacia Upjohn advanced AIDS

Acemannan Carrington Labs, me. AIDS, ARC

(Irving, TX)

CL246,738 American Cyanamid AIDS, Kaposi's sarcoma

Lederle Labs

EL 10 Elan Corp, PLC HIV infection

(Gainesville, GA)

FP-21399 Fuki ImmunoPharm blocks HIV fusion with

CD4+ cells

Gamma Interferon Genentech ARC, in combination w/TNF

(tumor necrosis factor)

Granulocyte Macrophage Genetics Institute AIDS

Colony Stimulating Factor Sandoz

Granulocyte Macrophage Hoeschst-Roussel AIDS

Colony Stimulating Factor Immunex

Granulocyte Macrophage Schering-Plough AIDS, combination w/AZT

Colony Stimulating Factor

HIV Core Particle Rorer seropositive HIV

Immunostimulant

IL-2 Cetus AIDS, in combination

Interleukin-2 w/AZT
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IL-2 Hoffman-La Roche AIDS, ARC, HIV, in

Interleukin-2 Immunex combination w/AZT

IL-2 Chiron AIDS, increase in CD4 cell

Interleukin-2 (aldeslukin) counts

Immune Globulin Cutter Biological pediatric AIDS, in

ntravenous (human) (Berkeley, CA) combination w/AZT

IMREG-1 Imreg (New Orleans, AIDS, Kaposi's sarcoma,

LA) ARC, PGL

IMREG-2 Imreg (New Orleans, AIDS, Kaposi's sarcoma,

LA) ARC, PGL

Imuthiol Diethyl Dithio Merieux Institute AIDS, ARC

Carbamate

Alpha-2 Interferon Schering Plough Kaposi's sarcoma w/AZT,

AIDS

Methionine-Enkephalin TNI Pharmaceutical AIDS, ARC

(Chicago, IL)

MTP-PE Ciba-Geigy Corp. Kaposi's sarcoma

Muramyl-Tripeptide

Granulocyte Colony Amgen AIDS, in combination

Stimulating Factor w/AZT

Remune Immune Response Corp. immunotherapeutic

rCD4 Recombinant Genentech AIDS, ARC

Soluble Human CD4

rCD4-IgG hybrids AIDS, ARC

Recombinant Soluble Biogen AIDS, ARC

Human CD4

Interferon Alfa 2a Hoffman-La Roche Kaposi's sarcoma, AIDS,

ARC, in combination w/AZT

SK&F 106528 Smith Kline HIV infection

Soluble T4

Thymopentin Immunobiology HIV infection

Research Institute
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Tumor Necrosis Factor; Genentech

TNF

etanercept Immunex

(ENBREL®)

infliximab Centocor

(REMICADE®)

Ai;C, in combination

w/gamma Interferon

Corp rheumatoid arthritis

rheumatoid arthritis and

Crohn's disease

ANTI-INFECTIVES

Drug Name

Clindamycin

Primaquine

Fluconazole

Manufacturer

with Pharmacia Upjohn

Pastille Nystatin Pastille

Ornidyl Eflornithine

Pentamidine Isethionate

(M&IV)

Trimethoprim

Trimethoprim/sulfa

Piritrexim

Pentamidine isethionate

for inhalation

Spiramycin

hitraconazole-R51211

Trimetrexate

Pfizer

Squibb Corp.

Merrell Dow

LyphoMed

(Rosemont, IL)

Burroughs Wellcome

Fisons Corporation

Rhone-Poulenc

Janssen Pharm.

Warner-Lambert

Indication

PCP

cryptococcal meningitis,

candidiasis

prevention of oral candidiasis

PCP

PCP treatment

antibacterial

antibacterial

PCP treatment

PCP prophylaxis

cryptosporidia diarrhea

histoplasmosis; cryptococcal

meningitis

PCP

OTHER

Drug Name

Daunorubicin

Manufacturer

NeXstar, Sequus
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Recombinant Human Ortho Pha m. Corp. severe anemia assoc. with

Erythropoietin AZT therapy

Recombinant Human Serono AIDS-related wasting,

Growth Hormone cachexia

Leukotriene B4 Receptor - HIV infection

Antagonist

Megestrol Acetate Bristol-Myers Squibb treatment of anorexia assoc.

w/AIDS

Soluble CD4 Protein and - HIV infection

Derivatives

Testosterone Alza, Smith Kline AIDS-related wasting

Total Enteral Nutrition Norwich Eaton diarrhea and malabsorption,

Pharmaceuticals related to AIDS

For the purpose of inhibiting HIV integrase, treating or prophylaxis of HIV

infection or treating, prophylaxis of or delaying the onset of AIDS, a potassium salt of

Compound A of the present invention can be administered by any means that produces

contact of the active agent with the agent's site of action. The potassium salt can be

administered by any conventional means available for use in conjunction with

Pharmaceuticals, either as individual therapeutic agents or in a combination of therapeutic

agents. It can be administered alone, but is typically administered with a pharmaceutical

carrier selected on the basis of the chosen route of administration and standard

pharmaceutical practice. A Compound A K salt of the invention can, for example, be

administered orally, parenterally (including subcutaneous injections, intravenous,

intramuscular, intrasternal injection or infusion techniques), by inhalation spray, or

rectally, in the form of a unit dosage of a pharmaceutical composition containing an

effective amount of the K salt and conventional non-toxic pharmaceutically-acceptable

carriers, adjuvants and vehicles. Liquid preparations suitable for oral administration (e.g.,

suspensions, syrups, elixirs and the like) can be prepared according to techniques known in

the art and can employ any of the usual media such as water, glycols, oils, alcohols and the

like. Solid preparations suitable for oral administration (e.g., powders, pills, capsules and

tablets) can be prepared according to techniques known in the art and can employ such

42

83



solid excipients as starches, sugars, kaolin, lubricants, binders, disintegrating agents ind

the like. Parenteral compositions can be prepared according to techniques known in the art

and typically employ sterile water as a carrier and optionally other ingredients, such as a

solubility aid. Injectable solutions can be prepared according to methods known in the art

wherein the carrier comprises a saline solution, a glucose solution or a solution containing

a mixture of saline and glucose. Further description of methods suitable for use in

preparing pharmaceutical compositions of the present invention and of ingredients suitable

for use in said compositions is provided in Remington's Pharmaceutical Sciences. 18th

edition, edited by A. R. Gennaro, Mack Publishing Co., 1990.

In a preferred embodiment, the potassium salt of Compound A is

administered orally in a pharmaceutical composition comprising the Compound A K salt

and hydroxypropylmethylcellulose (e.g., HPMC 2910), wherein the composition is

compressed into a tablet. In another preferred embodiment, the potassium salt of

Compound A is administered orally in a pharmaceutical composition comprising the

Compound A K salt, a poloxamer (e.g., poloxamer 407), hydroxypropylmethylcellulose

(e.g., HPMC K4M), and lactose (e.g., lactose hydrous spray dried), wherein the

composition is compressed into a tablet.

A potassium salt of Compound A can be administered orally in a dosage

range (all doses disclosed herein are on an active ingredient basis) of 0.001 to 1000 mg/kg

of mammal (e.g., human) body weight per day in a single dose or in divided doses. One

preferred dosage range is 0.01 to 500 mg/kg body weight per day orally in a single dose or

in divided doses. Another preferred dosage range is 0.1 to 100 mg/kg body weight per day

orally in single or divided doses. For oral administration, the compositions can be

provided in the form of tablets or capsules containing 1.0 to 1000 milligrams of the active

ingredient, particularly 1, 5, 10, 15, 20, 25, 50, 75, 100, 150, 200, 250, 300,400, 500, 600,

700, 800, 900 and 1000 milligrams of the active ingredient for the symptomatic adjustment

of the dosage to the patient to be treated. A preferred dosage of the potassium salt of

Compound A (e.g., Form 1) for adult humans is oral administration in the form of capsules

or tablets in an amount of from 100 mg to 600 mg twice per day. The specific dose level

and frequency of dosage for any particular patient can vary and will depend upon a variety

of factors including the patient's age, body weight, general health, sex, and diet; the mode
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and time of administration; rate of excretion; drug combination , and the severity of the

particular condition.

The present invention also includes a process (alternatively referred to

herein as "Process P6" or the "P6 process") for preparing a compound of Formula Q:

O

O (Q)

which comprises reacting an alkyl halide of formula R lX with a compound of Formula S:

W I: N'
O (S)

in a polar aprotic solvent and in the presence of a base selected from a magnesium base

and a calcium base; wherein:

Rl is C1-6 alkyl;

R2 is O-C1-6 alkyl or N(RA)RB5 wherein RA and RB are each

independently H or C1-6 alkyl;

R3 is H or C1-6alkyl;

LisC1-6alkylene;

W is an amine-protective group; and

X is halogen.

Compounds embraced by Formula Q can be used as intermediates in the

preparation of pharmacologically active substances, including Compound A and other 1 -

alkyl-2-aminoalkyl-5 -hydroxy-6-oxo-1,6-dihydropyrimidine-4-carboxamide compounds

described in WO 03/035077, wherein the compounds are HIV integrase inhibitors. The

preparative route described in WO 03/035077 for these compounds involves protection of

the 5-hydroxy group prior to Nl-alkylation of the pyrimidine. The preparation of
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Compound A disclosed in WO 03/035C7 and depicted in Scheme 1 below is

representative:

Scheme 1

OCH3

(Bz)20 ^

pyridine

Me2S04, LiH

dioxane, 60 C

flash
chromatography HC> iTOBz

" N " " J C ^ N •^vv'OCH3

ri3C Cri3 Q

ef
MeOH, reflux

Compound A

1. Cbz removal via
hydrogenolysis

car x N

H3C CH3

2. N-acylation
_f \_

o a

The process of the present invention constitutes an improvement over the

analogous alkylation process set forth in WO 03/035077, because the present process does

not require a protection step for the 5-hydroxy group. The inclusion of a protection step is

a disadvantage, because the extra step can increase the complexity and cost of the process

(particularly for large scale operations) and can also reduce the yield of the intermediate

alkylate and the overall yield of the desired compound, in comparison to a similar process

that has no protection step. Step 5 of Example 1 below illustrates the alkylation process of

the present invention. The process of Step 5 of Example 1 will typically afford Nl-

alkylated intermediate (Compound f) in a yield equal to or better than the yield of Nl-

alkylated intermediate (Compound pf) obtained in the WO 03/035077 process depicted in

Scheme 1.

Furthermore, the use of solvent-base combinations other than LiH-dioxane

in Scheme 1 have been found not to be suitable. More particularly, other combinations

(e.g., combinations of one of NaH, Cs2CO3, LiO-t-Bu, tetramethylguanidine, Li2CO3, and
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Na3PO4 with one of DME, diglyme, triglyme, DMF, THF, toluene, 1,3 dioxolan<<,

DMAC, isopropyal acetate, EtOH, and MeCN) have been found to lead to deprotection of

the benzoyl protecting group and/or selectivity favoring O-methylation; i.e, selectivity

favoring:

OCH3

H$C CHs o .

LiH in the Scheme 1 process presents a safety concern, because its use can

result in the release of combustible hydrogen gas. Dioxane is carcinogenic and subject to

strict emissions constraints. Accordingly, the use of the combination of LiH and dioxane,

especially on a large scale, would be complex, costly, and highly unattractive. In contrast,

the process of the invention employs bases other than LiH and does not require the use of

dioxane. The process of the invention instead employs bases and can employ solvents,

representative examples of which have been found to favor N-methylation over O-

methylation of the 6-hydroxy group. This observed selectivity for N-methylation over

O-methylation of the 5-hydroxy group makes protection of the 5-hydroxy group

unnecessary in the process of the invention.

The base employed in Process P6 can be a magnesium-containing base or a

calcium-containing base. Magnesium and calcium bases suitable for use in the process

include those of formula M(RX)2, wherein M is Mg or Ca, and each RX is independently

H or -O-Ci-6 alkyl. Exemplary bases include MgH2, Mg(OMe)2, Mg(OH)2, Mg(OEt)2,

MgHOMe, MgHOEt, CaH2, Ca(OMe)2 and Ca(OEt)2- The base is preferably a

magnesium base. In one embodiment, the P6 process is as originally set forth above,

wherein the base comprises a magnesium base of formula Mg(RX)2 where RX is as

defined above. In an aspect of this embodiment, the base is a Mg(O-C1-4- alkyl)2- hi

another aspect of this embodiment, the base is Mg(OMe)2-

The base can be employed in any proportion with respect to Compound S

and alkyl halide which results in the formation of at least some of the desired N-akylated

compound of Formula Q, but the base is typically employed in a proportion which, under

the reaction conditions (e.g., temperature) employed, can optimize conversion of
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Compound S to Compound Q. The base is suitably employed in an amount in a range of

from about 0.5 to about 10 equivalents per equivalent of Compound S, is typically

employed in an amount in a range of from about 1 to about 10 equivalents per equivalent

of Compound S, and is more typically employed in an amount in a range of from about 1

to about 5 equivalents (e.g., from about 1.5 to about 2 equivalents) per equivalent of

Compound S.

The alkyl halide employed in Process P6 is suitably of formula RlX,

wherein Rl is C1-6 alkyl and X is halogen (i.e., F, Cl, Br, or I). In one embodiment, the

P6 process is as originally set forth above or as set forth in a preceding embodiment,

wherein the alkyl halide is of formula RlX, wherein Rl is C1-4 alkyl and X is chloride,

bromide, or iodide. In an aspect of this embodiment, X is iodide, hi another aspect of this

embodiment, the alkyl halide is Mel or EtI, and in a feature of this aspect the alkyl halide

is Mel.

The alkyl halide can be employed in any proportion with respect to the base

and Compound S which results in the formation of at least some of the desired N-akylated

compound of Formula Q, but the halide is typically employed in a proportion which, under

the reaction conditions (e.g., temperature) employed will optimize conversion of

Compound S to Compound Q. The alkyl halide is suitably employed in an amount in a

range of from about 0.5 to about 20 equivalents per equivalent of Compound S, and is

typically employed in an amount in a range of from about 1 to about 20 equivalents per

equivalent of Compound S. The alkyl halide is more typically employed in an amount in a

range of from about 1 to about 10 equivalents (e.g., from about 1 to 5 equivalents) per

equivalent of Compound S. The alkyl halide is preferably employed in excess with respect

to Compound S, such as in an amount in a range of from about 2 to about 6 equivalents

(e.g., from about 3 to about 5 equivalents, or about 4 equivalents) per equivalent of

Compound S.

The solvent employed in Process P6 can be any polar aprotic solvent which

under the conditions employed is in the liquid phase, is chemically inert, and will dissolve,

suspend, and/or disperse the reactants so as to bring them into contact and permit the

formation of the desired Compound Q. The solvent is preferably one which under the

conditions employed in the process favors N-alkylation to the desired Compound Q over
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O-alkylation to an O-alkylated by-product. The polar aprotic solvent is suitably a

halogenated alkane, an ether, an ester, a tertiary amide, an N-alkylpyrrolidone, a sulfoxide,

or a nitrile; and is typically a tertiary amide, an N-alkylpyrrolidone, or a sulfoxide. In one

embodiment, the P6 process is as originally set forth above or as set forth in a preceding

embodiment, wherein the polar aprotic solvent comprises a N,N-di-(C1-6 alkyl)-C1-6

alkylamide, a N-(C1-6 alkyl)pyrrolidone, or a di-(C1-6 alkyl)sulfoxide. In an aspect of this

embodiment, the polar aprotic solvent comprises a N,N-di-(C1-3 alkyl)-C1-3 alkylamide, a

N-(C1-3 alkyl)pyrrolidone, or a di-(C1-3 alkyl)sulfoxide. In another aspect of this

embodiment, the polar aprotic solvent is DMF, DMAC, N-methylpyrrolidone, N-

ethylpyrrolidone, or DMSO. In a feature of this aspect, the polar aprotic solvent is DMSO.

Process P6 can be conducted at any temperature at which the reaction (N-

alkylation) forming Compound Q can be detected. The reaction can suitably be conducted

at a temperature in a range of from about -20 to about 100°C, is typically conducted at a

temperature in a range of from about 0 to about 100°C, and is more typically conducted at

a temperature in a range of from about 15 to about 80°C. In one embodiment of the P6

process the temperature is in a range of from about 20 to about 60°C, wherein the process

step is initially conducted at about 20°C and subsequently heated to a temperature of about

60°C.

Amine protective groups suitable for use as W in Process P6 (as well as

agents and conditions for their removal) are well known in the art and include, for

example, those described in Greene and Wuts, Protective Groups in Organic Synthesis. 3d

edition, (Wiley-Interscience, 1999), pp. 494-653 (herein incorporated by reference); and in

McOmie, Protective Groups in Organic Synthesis (Plenum, 1973), pp. 44-74 (herein

incorporated by reference). In one embodiment, the P6 process is as originally set forth

above or as set forth in a preceding embodiment, wherein W is selected from the group

consisting of:

(1) C1-6 alkyl substituted with aryl, where the aryl is optionally substituted

with from 1 to 5 substituents each of which is independently halo, -NO2, -C1-4 alkyl, or

-O-C1-4 alkyl,

(2) C(=0)-C1-4 alkyl,

(3) C(=0)-C1-4haloalkyl,
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(4) C(=O)-C1-4 alkylene-aryl, where the aryl is optionally substituted with

from 1 to 5 substituents each of which is independently halo, -NO2, -C1-4 alkyl, or

-O-C1-4 alkyl,

(5) C(=O)-O-C1-4 alkyl,

(6) C(=0)-O-(CH2)0-1-CH=CH2, and

(7) C(=O)-O-C1-4 alkylene-aryl, where the aryl is optionally substituted with

from 1 to 5 substituents each of which is independently halo, -NO2, -C1-4 alkyl, or

-O-C1-4 alkyl.

In an aspect of the preceding embodiment, W is selected from the group

consisting of:

(1) -CH2-phenyl, where the phenyl is optionally substituted with from 1 to 3

substituents each of which is independently halo, -NO2, -C1-4 alkyl, or -O-C1-4 alkyl,

(2) -C(=O)-C1-4 alkyl,

(3) -C(=0)-CF3,

(4) -C(=0)-CC13,

(5) -C(=O)-CH2-phenyl, where the phenyl is optionally substituted with from 1

to 3 substituents each of which is independently halo, -NO2, -C1-4 alkyl, or -O-C1-4 alkyl,

(6) -C(=0)-0-C1-4 alkyl,

(7) -C(=O)-O-CH2-CH=CH2, and

(8) -C(=O)-O-CH2-phenyl, where the phenyl is optionally substituted with

from 1 to 3 substituents each of which is independently halo, -NO2, -C1-4 alkyl, or

-O-C 1-4 alkyl.

In another aspect of the preceding embodiment, W is benzyl, acetyl,

t-butyloxycarbonyl (i.e., Boc), benzyloxycarbonyl (Cbz), allyloxycarbonyl (Alloc),

p-nitrobenzyloxycarbonyl, p-methoxybenzyloxycarbonyl, p-bromobenzyloxycarbonyl,

p-chlorobenzyloxycarbonyl, or 2,4-dichlorobenzyloxycarbonyl. In a feature of this aspect,

W is Cbz.

An embodiment of the P6 process is the process as originally set forth

above, wherein R* is C1-3 alkyl; R2 is O-C1-3 alkyl; R3 is H or C1-3 alkyl; L is C1-3
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alkylene; W i, -C(=O)-O-C1-4 alkyl, -C(=O)-O-CH2-CH=CH2, or

-C(=O)-O-CH2-phenyl, where the phenyl is optionally substituted with from 1 to 3

substituents each of which is independently halo, -NO2, -C1-4 alkyl, or -O-C1-4 alkyl; and

X is chlorine, bromine, or iodine, In an aspect of this embodiment, Rl is C1-3 alkyl; R2 is

O-Ci-3 alkyl; R3 is H or C1-3 alkyl; L is CH2, CH2CH2, CH(CH3), or C(CH3)2; W is

Hoc, Alloc, or Cbz; and X is iodine.

Another embodiment of the P6 process is the process for preparing a

compound of Formula Q-A:

H3C

which comprises reacting a methyl halide with a compound of Formula (S-A):

O

,OH

,OCH3

O (S-A)

in a polar aprotic solvent and in the presence of a magnesium base.

Aspects of the preceding embodiment include the process as just described,

incorporating one or more of the following features (i) to (vii):

(i) the magnesium base comprises MgH2 or Mg(O-C1-3 alkyl)2 (or is

Mg(OMe)2);

(ii) the polar aprotic solvent is a N,N-di-(C1-3 alkyl)-C1-3 alkylamide,

a N-(C1-3 alkyl)pyrrolidone, or a di-(C1-3 alkyl)sulfoxide (e.g., the solvent is DMF,

DMAC, N-methylpyrrolidone, N-ethylpyrrolidone, or DMSO; or the solvent is DMSO);

(iii) the reaction is conducted at a temperature in a range of from about 0

to about 100 °C (or from about 20 to about 60 °C);

(iv) the methyl halide is methyl chloride, methyl bromide, or methyl

iodide (or is methyl iodide);
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(v) the methyl halide is employed in an amount in a range of from about

1 to about 5 equivalents (or from about 3 to about 5 equivalents) per equivlanet of

Compound S-A;

(vi) the magnesium base is employed in an amount in a range of from

about 1 to about 5 equivalents (or from about 1.5 to about 2 equivalents) per equivalent of

Compound S-A); and

(vii) W is benzyl, acetyl, Boc, Cbz, Alloc, p-nitrobenzyloxycarbonyl,

p-methoxybenzyloxycarbonyl, p-bromobenzyloxycarbonyl, p-chlorobenzyloxycarbonyl, or

2,4-dichlorobenzyloxycarbonyl (or W is Cbz, so that Compound S-A is Compound e and

Compound Q-A is Compound f).

Another embodiment of Process P6 is the process as originally set forth

above or as described in a preceding embodiment, which further comprises recovering

Compound Q from the reaction medium. Process P6 can result in the formation of O-

alkylated by-product, which can be separated from the desired N-alkylated product (i.e.,

Compound Q) by methods known in the art such as washing the precipitated solids with

suitable solvents or via chromatography. For example, Compound e can be separated from

the corresponding O-alkylated by-product by washing the solids with MTBE-MeOH.

The progress of any reaction step of any chemical process set forth herein,

including processes P1 to P6, can be followed by monitoring the disappearance of a

reactant (e.g., Compound S) and/or the appearance of the desired product (e.g., Compound

Q) using such analytical techniques as TLC, HPLC, IR, NMR or GC.

Abbreviations used herein include the following:

AIDS = acquired immunodeficiency syndrome

ARC = AIDS related complex

AUC = area under the curve for a plot of plasma concentration v. time to last sampling

(e.g., 24 hours)

Bz = benzoyl

Cmax
 = maximum plasma concentration

DIEA = diisopropylethylamine

DMAC = N,N-dimethylacetamide

DMADC = dimethylacetylene dicarboxylate
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DME = 1,2-dimethoxyethane

DMF = N,N-dimethylformamide

DMSO = dimethylsulfoxide

DSC = differential scanning calorimetry

Eq. = equivalent(s)

EtOAc = ethyl acetate

EtOH = ethanol

HIV = human immunodeficiency virus

HPLC = high-performance liquid chromatography

i-Pr = isopropyl

IPA = isopropyl alcohol

KF = Karl Fisher titration for water

KOEt = potassium ethoxide

LC = liquid chromatography

LCAP = LC area percent

LCWP = LC weight percent

Me = methyl

MeCN = acetonitrile

MeOH = methanol

MSA = methanesulfonic acid

MTBE = methyl tertiary butyl ether

MW = molecular weight

NMM = N-methylmorpholine

NMP = N-methylpyrrolidone

NMR = nuclear magnetic resonance

t-Bu = tert-butyl

TG = thermogravimetric

THF = tetrahydrofuran

XRPD = x-ray powder diffraction
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Unless expressly stated o the contrary, all ranges cited herein are inclusive.

For example, a temperature range of from about 15°C to about 80°C means the

temperature can be about 15°C, or about 80°C, or any value in between.

The following examples serve only to illustrate the invention and its

practice. The examples are not to be construed as limitations on the scope or spirit of the

invention.

Example 1

Preparation of Compound A and its Form 1 Crystalline Potassium Salt

Step 1 :Strecker Amine Formation

NH3(I)

HC OH

[MW = 85.1]

H3C NH2

b

[MW = 84.1]

H0

Material

acetone cyanohydrin

(a)

MTBE

ammonia (g)

MW

85.1

17.03

Eq.

1.0

4.0

1.5

Moles

129.3

193.9

Mass

11.0

kg

3.30

kg

Volu

me

11.8L

44L

4.9 L

densit

y
(g/mL

0.932

0.674

Acetone cyanohydrin (11.5 kg, 12.3 L) was charged to a 5-gallon autoclave

and the vessel placed under 5 psi nitrogen pressure. The autoclave was cooled to 10 °C,

and ammonia gas (-3.44 kg), pressurized to 30 psi, was fed into the vessel until the

reaction reached complete conversion as determined by GC assay (less than 0.5% a). The

resulting suspension was transferred to a polyjug and the autoclave rinsed with MTBE

(approximately 17 L). The reaction mixture and rinse were then charged to a 100-L

53

94



extractor followol by MTBE (15 L), the mixture agitated, and the layers carefully

separated. The aqueous layer was back-extracted with MTBE (5 L) and the layers

carefully separated. The organic layers were combined and charged to a 100 L flask,

equipped with a batch concentrator, through an in-line filter, and the batch was

concentrated (15-20 °C, low vacuum) to about 20 L to remove any excess ammonia. The

aminonitrile was obtained in 97 % assay yield (11.1 kg) by NMR as a solution in MTBE.

Ste 2.'Addition of Benzvloxvcarbonvl (CBz) Protective Group

n3^- >"'

H3C NH2

b

[MW = 84.1]

benzylchloroformate,
DIEA, MTBE

°VNxVCN

c O H3C CH3

[MW = 218.25]

Material

aminonitrile (b)

benzylchloroformate

DIEA

MTBE

MW

84.1

170.6

129.2

5

Eq.

1.2

1.3

Moles

52.85

63.4

68.7

Mass

4.44 assay

kg

10.8kg

8.88

Volume

62.5 L

To a visually clean 100-L flask containing a 5-L addition funnel,

thermocouple and nitrogen inlet was charged a 59 wt.% solution of cyanoamine b in

MTBE (4.44 assay kg). The solution was further diluted with MTBE (62.5 L) to bring the

concentration to approximately 15 mL/g. Benzylchloroformate (1.20 equiv, 10.42 kg,

61.10 mol) was then charged in over 15 minutes via the additionfunnel at such a rate as to

maintain the batch temperature below 35 °C. DIEA (1.3 equiv, 8.88 kg, 68.70 mol) was

then added over 1.5 hours to the yellow slurry while maintaining the batch temperature

below 35 °C. The slurry became slightly more soluble as DIEA was added but two phases

were observed when stirring was stopped. The reaction mixture was aged for 16 hours at

20-25 °C, after which DI water (20 L, 4.5 mL/g) was charged into the batch. The batch
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was then transferred to a 100-L extractor and the phases were separated. The organic layer

was then washed with 3 x 10 L of water and then 15 L of brine. The organic layer was

transferred via a 10 urn inline filter to a 100 L round bottom flask and subsequently

solvent switched to 90:10 heptane:MTBE. Crystallization occured during the solvent

switch and the resulting white crystalline product was filtered and washed with 3 x 5 L of

90:10 heptane:MTBE. A total of 10.1 kg of product (88% yield) was obtained in greater

than 99 HPLC A%. A total of 26.7 kg of product was obtained in 3 batches with an

average isolated yield of 86%.

Step 3:Amidoxime Formation

kA^o. H NH2OH (aq)
CN

[MW = 218.25]

IPA
d O H3C CH3

[MW = 251.28]

Material

protected aminonitrile (c)

NH20H (50 wt.% in

water)

IPA

n-heptane

MW

218.2

5

Eq.

1

1.2

Mass

15 g

Volume

5.05

mL

40 mL

+ 10

mL

40 mL

+ 50

mL

A solution of aminonitrile (15 g) in IPA (40 mL) was warmed to 60 °C with

stirring and NH2OH in water (5.05 mL) was added at this temperature over the course of

20 minutes. The clear mixture was then aged at 60 °C for 3 hours, wherein product began

to crystallize out of solution at this temperature after 2 hours. The slurry was then cooled
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to 0°-5°C and n-heptane (40 mL) was added dropwise over 20 minutes. After stirring for 2

hours at 0°-5°C, the slurry was filtered and the cake was washed with a 20 % IPA in

heptane solution (60 mL), and then dried under vacuum with a nitrogen stream at room

temperature to give pure amide oxime in 88% yield.

Step 4:Formation of Hvdroxvpyrimidinone

NOH

V-CBz'"^ ~NH2

g H3C CH3

[MW = 251.28]

DMADC,
MeOH

CO2CH3

H3C CH3

xylenes, heat

[MW = 361.35]

Material

amidoxime (d)

DMADC

MeOH

xylenes

MTBE

MW

251.2

8

142.1

1

Eq.

1

1.08

Mass

2.9kg

1.77

Volume

12L + 6L

15 L

9L

Density

(g/mL)

1.16

To a slurry of amidoxime (2.90 kg) in methanol (12 L) was added dimethyl

acetylenedicarboxylate (1.77 kg) over 20 minutes. A slow exotherm ensued such that the

temperature of the slurry increased from 20DC to 30DC over 15-20 minutes. After 1.5

hours, HPLC indicated greater than 95% conversion to the intermediate cis/ trans adducts.
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The solvent was then switched to xylenes under reduced pressure (maximum temperature

= 50 C), wherein 2 volumes [2 x 7.5 L] were added and reduced to a final volume of 7.5

L. The reaction mixture was then heated to 90 C and kept at this temperature for 2 hours,

while flushing the remaining MeOH out with a nitrogen sweep. The temperature was then

increased in 10DC increments over 3.5 hours to 125 C and held at this temperature for 2

hours. The temperature was then finally increased to 135 C for 5 hours. The reaction

mixture was then cooled to 60 C and MeOH (2.5 L) was added. After 30 minutes MTBE

(9 L) was added slowly to build a seed bed. The batch was then cooled to 0 C for 14

hours, and then further cooled to -5 C and aged 1 hour before filtration. The solids were

displacement washed with 10% MeOH/MTBE (6 L then 4 L; pre-chilled to O C) and

dried on the filter pot under a nitrogen sweep to afford 2.17 kg (51.7 % corrected yield;

99.5 wt %).

HPLC method: Column: Zorbax C-8 4.6 mm x 250 mm; 40% ACN/ 60% 0.1%

to 90% ACN / 10% 0.1% H3PO4 over 12 minutes, hold 3 minutes then back to 40% ACN

over 1 minute. Retention times: amidoxime d - 2.4 minutes, DMAD- 6.7 minutes,

intermediate adducts - 8.4 and 8.6 minutes (8.4 minute peak cyclizes faster), product e -

5.26 minutes, xylenes - several peaks around 10.4 -10.7 minutes.

Step 5:Af-Methvlation

Q

H HV

CBz' X
H3C CH3

OCH3
DMSO/Mg(OCH3)2

Mel

[MW = 361.35] [MW = 375.38]

Material

pyrimidine diol (e)

Mg(OMe)2, 8 wt.% in

MeOH

MW

361.3

5

Eq.

1

2

Mass

2kg

11.95kg

Volume

13.4L
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Mel

DMSO

2MHC1

MeOH

Na bisulfite 5 wt.% in

water

water

4 3.14kg 1.38 L

16 L

20 L

14 L

2L

60 L

To a solution of the pyrimidine diol e (2 kg) in DMSO (16 L) was added a

solution of Mg(OMe)2 in MeOH (11.95 kg), after which excess MeOH was evaporated

under vacuum (30 mm Hg) at 40°C for 30 minutes. The mixture was then cooled down to

20°C, after which Mel (1.38 L) was added and the mixture stirred at 20-25°C for 2 hours,

and then at 60°C for 5 hours under pressure in a closed flask. HPLC showed that the

reaction was complete. The mixture was then cooled to 20°C, after which MeOH (14 L)

was added, followed by the slow addition of 2 M HC1 (20 L) [exotherm] over 60 minutes.

Sodium bisulfite (5 wt.%, 2 L) was then added to quench excess 12, with the solution

turning white. Water (40 L) was then added over 40 minutes and the slurry stirred for 40

minutes in an ice bath, and then filtered. The filter cake was washed first with water (20

L) and then with MTBE:MeOH 9/1 (30 L) to remove O-methylated by-product. HPLC

showed less than 0.5 A% O-methylated product after washing. The solid was dried

overnight at room temperature under vacuum with an N2 stream to give 1.49 kg of N-

methyl pyrimidone (70 % yield, corrected for purity of starting material and product).

Ste 6:Amine coupling

[MW = 375.38]

p-fluorobenzylamine

EtOH

[MW = 468.48]

Material MW Eq. Mass Volume
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N-methylpyrimidinone (f)

4-fluorobenzylamine

EtOH

water

acetic acid

375.3

8

125.1

5

1 ! 1.4kg

2.2 1.05kg

14 L

14L

0.55 L

To a slurry of/^-methylated pyrimidinone f (1.4 kg) in EtOH (14 L) at 4°C

was slowly added 4-fluorobenzylamine (1.05 kg) over 15 minutes, wherein an exotherm to

9°C was observed during addition of the first 1 mole equivalent of the amine. The slurry

became very thick and vigorous stirring was required. The reaction was warmed to 72°C

over 2 hours and maintained at this temperature for 1 hour and 45 minutes. The solution

became extremely viscous at 45°C where a small exotherm was observed to 50°C, after

which the slurry slowly freed up and became homogeneous after 1 hour at 72°C. An

HPLC sample assay (HPLC method was similar to that employed in Step 4 above) at the

end of the reaction showed less than 0.5 A% N-methylated pyrimidinone. The reaction

was then cooled to 60°C and acetic acid (0.55L) was added over 30 minutes, followed by

the addition of water (6.7 L) over 30 min and then the addition of seed (3.0g) to initiate

crystallization. After 30 min at 60°C, more water (7.3 L) was added over 30 minutes and

the reaction mixture allowed to cool to ambient temperature overnight. After 13 hours, the

temperature was at 20°C, at which point the reaction mixture was filtered and the slurry

washed with 50% water/EtOH ( 2 x 4 L). The solids were dried on the filter pot under

vacuum/N2 flow to a constant weight to afford a white solid product (1.59 kg; 90 %

corrected yield; 99% LCWP and 99.7% LCAP as determined by HPLCmethod similar to

that employed in Step 4 above.)

Step 7:Hvdropenation of Cbz-amide
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^CXN^VOH
H

CBz'V^^
H3C CH3

9

[MW = 468.48]

H2. 5% Pd/C

MeOH, MSA
H2N

H3C CH3

[MW = 334.35]

Material

CBz amide (g)

MeOH

5% Pd/C (50% wet)

MSA

water

cake wash (4:1

MeOH:H20

1 N NaOH

final cake wash (water)

MW

468.4

8

96.1

mmol

es

21.33

22.4

22.4

Mass

10g

0.15 g

Volume

80 mL

1.45

mL

8mL

20 mL

22.4

mL

30 mL

A stainless steel hydrogenation vessel was preconditioned with MeOH,

Pd/C catalyst and MSA under the reaction conditions described below. Cbz-amide g (lOg)

was then slurried in MeOH (80 mL) in the preconditioned vessel. MSA (1.45 mL) was

added to the slurry in one portion at room temperature. 5% Pd/C (0.15g, 50% wet) was

also added to the hydrogenation vessel. Hydrogen was charged to the vessel in three

successive vacuum/hydrogen purge cycles, after which the mixture was hydrogenated at 40

psig for 3-4 hour at 50°C. Following hydrogenation, water (8 mL) was added to the

reaction mixture, the mixture was stirred, and the catalyst was filtered and washed with 4:1

MeOH:water (20 mL). The pH of combined filtrates was adjusted to pH 1 to 8.0 by slow

addition of 1 N NaOH (22.4 mL), which precipitated a solid. The slurry was stirred at 0-5
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°C for 4 hours and the solid filtered, washed with water (30 mL), collected and dried in

vacuo at 50°C. The product amine (as hydrate) was obtained as a white crystalline solid

(7.7g) in 96% yield (corrected for KF), 89%LCWP, 99.8% LCAP, KF=11 wt.%

HPLC Method A (product assay): column: 25 cm x 4.6 mm Zorbax RX-C8; mobile

phase: A =0.1% H3PO4, B = CHsCN, 0 minutes (80% A/ 20% B), 20 minutes (20% A/

80% B), 25 minutes (20% A/ 80% B); flow: 1.0 mL/minute; wavelength: 210 nm; column

temperature: 40 °C; retention times: des-fluoroamine byproduct - 5.5 min, amine product -

5.85 minutes, toluene -16.5 minutes, Cbz-amide -16.82 minutes.

HPLC Method B (product purity): column: 25 cm x 4.6 mm YMC-basic; mobile phase:

A =25 mmol KH2PO4 adjusted to pH=6.1, B = CHsCN, 0 minutes (90% A/ 10% B), 30

minutes (30% A/ 70% B), 35 minutes (30% A/ 70% B); flow: 1 mL/minute; wavelength:

210nm; column temperature: 30 °C; retention times: des-fluoroamine - 9.1 minutes, amine

-10.1 minutes, toluene - 24.2 minutes, Cbz amide - 25.7 minutes.

Step 8:Oxadiazole Coupling

Part A:Preparation of Oxadiazole K Salt

N''%H +

CH3

[84.08]

c,VE1

0

[136.53]

Et3N

toluene
OEt

not isolated

lossofN2

N^

C02Et

CH3 .

not isolated

EtOH, KOH, H2O

C02K

b

CH3

[166.18]

Material Eq. Mole Mass Volume Density
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5-

methyltetrazole

(96 wt.%)

ethyloxalyl

chloride

triethylamine

toluene

EtOH

(punctilious)

MTBE

KOH aq. *20

wt.%)

10% brine

1.0

1.03

1.05

28.54

29.4

29.97

2.5 kg

(2-4 kg)

4.014kg

3.033 kg

3.29 L

4.21 L

74 L

61 L

15 L

8L

5L

1.22

0.72

Ethyl oxalylchloride (4.01 kg) was slowly added to a mixture of 5-

methyltetrazole (2.50 kg), triethylamine (3.03 kg) in toluene (32 L) at 0°C at such a rate

that the temperature stays below 5°C. The resulting slurry was stirred for 1 hour at 0-5°C

then the triethylamine/HCl salt was filtered off. The solid was washed with 27 L of cold

toluene (5°C). The combined filtrates were kept at 0°C and were slowly added to a hot

solution of toluene (50°C, 15L) over 40-50 minutes (N2 gas evolution), then the solution

was aged at 60-65°C for 1 hour. After cooling at 20°C, the toluene solution was washed

with 5 L of 10% brine, then solvent switched to ethanol (reduced to 8 L, then 17 L of

EtOH was added, then concentrated down to 8 L, then 33 liters of EtOH were added to

adjust final volume of 41 L). The ethanol solution was cooled to 10°C and KOH aq. (8.0

L) was added over 30 minutes, and the resulting thick slurry was then stirred for 40

minutes at room temperature while the oxadiazole K salt crystallized out. The solid was

filtered off, washed with 11 L of EtOH and finally with 15 L of MTBE. The solid was

dried overnight under vacuum at 20°C with a nitrogen stream to yield 4.48 kg (90.8 %) of

the K-salt i.

Part B:Oxadiazole Coupling
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Mol. Wt.: 334.35

CH

THF,
NMM

MeCN,
DMF

N=
j 3

Mol. Wt.: 166.18

O H3C
 CH3

Compound A

Mol. Wt.: 444.42

Reagent

oxadiazole K salt i

MeCN

DMF

oxalyl chloride

free amine h

THF

NMM

NH4OH (30% in

H20)

HC1 (2N)

IPA

water

MeOH

Mass

33.8 g (96.1

wt%)

0.33

23.7 g

30 g (99 wt%)

21.56 g

62.3 g

mL

280 mL

16.3 mL

821 mL

23.4mL

69 mL

500 mL

920 mL

400 mL

300 mL

Moles

0.20

0.19

0.089

0.21

0.53

Eq.

2.2

2.1

1

2.4

6
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A 500 mL round bottom flask was charged with oxadiazole K salt i (33.8 g,<

followed by MeCN (280 mL) and DMF (0.33 mL) with strong stirring. The resulting

slurry was then cooled down to 0-5°C and oxalyl chloride (23.7 g) was added over the

course of 20 minutes in order to maintain the internal temperature at less than 5°C. The

resulting acyl chloride-containing slurry was then aged for 1 hour.

To a 2 L round bottom flask the free amine h (30 g) was added followed by

THF (821 mL). The resulting slurry was cooled down to 0-5°C, after which NMM (21.56

g) was added and the slurry so obtained was stirred for 10 minutes at the cold temperature.

The previously prepared acyl chloride-containing slurry was added slowly to the free

amine slurry over the course of 20 minutes such that the temperature did not exceed 5 °C.

The slurry was then aged for 1.5 hours at 0-5°C. At this time HPLC showed no more

amine h (<0.5 % LCAP, 100% conversion). The reaction mixture was then quenched with

NH4OH (30 % in water) (69 mL) which was added over the course of 3 minutes. The

resulting yellow slurry was then stirred for an additional hour at temperatures less than

10°C. The yellow slurry was then acidified to pH 2-3 with HC1 (2N) (500 mL). To the

resulting red wine colored solution, IPA (920 mL) was added. The low boiling point

organic solvents were then evaporated under reduced pressure (40 torr) at room

temperature to a final solution volume of 1100 mL, at which volume crystalline

Compound A began to precipitate. Water (400 mL) was then added to this new slurry over

the course of 10 minutes, and the slurry aged overnight at room temperature. The aged

slurry was filtered and the solid obtained was washed with water (170 mL), followed by a

swish wash with cold MeOH (300 mL, previously cooled in an ice bath), and finally by a

swish wash with water (700 mL). The solid so obtained was dried overnight under vacuum

and nitrogen stream to give 35.5 g of Compound A (91% yield).

Step 9:Formation of a crystalline potassium salt of Compound A

Acetonitrile (50 mL) and anhydrous Compound A (5.8 g, 97.4 wt.%) were

charged at room temperature to a jacketed 125 mL round bottom flask equipped with a

mechanical stirrer and equipped with a nitrogen inlet (i.e., the crystallization was

conducted under nitrogen). The resulting slurry was agitated at 45°C until the solids were

completely in solution. Form 1 crystalline Compound A K salt was then charged to the
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solution as seed (0.184 g, 3 wt% to theoretical K salt). Aqueous KOH 30% w/v solution

(0.98 eq., 2.33 mL, 0.0125 moles) was then added with the following charge profile while

maintaining batch at 45 °C:

0.466 mL over 5 hours, 0.0932 mL/hr (20 mol%)

1.864 mL over 7 hours, 0.2663 mL/hr (80 mol%)

The resulting slurry was cooled to 20°C and aged at 20°C until the concentration of

Compound A in the mother liquor was measured to be less than 4 g/L. The batch was

filtered, the cake washed with MeCN (3x12 mL), and then dried under vacuum at 45 °C,

with a small nitrogen sweep, until the amount of MeCN and water present as determined

by thermogravimetric analysis was less than 1 wt.%. The K salt of Compound A was

obtained in >99 A% by HPLC analysis.

Example 2

Form 1 Crystalline Potassium Salt of Compound A

Part A:Preparation

Ethanol ( 147 mL), water ( 147 mL), and Compound A ( 97.9 g assay by

HPLC) were charged to a 1 L round bottom flask equipped with mechanical stirrer,

addition funnel, nitrogen inlet (i.e., run conducted under nitrogen), and a thermocouple.

Aqueous KOH (45% w/w, 0.98 eq., 18.5 mL, 216 mmoles) was added to the suspension

over 10 minutes at 21 °C. The resulting suspension was agitated for 0.5 hour resulting in

the dissolution of a majority of the solids, after which the batch was filtered through a 1

um filter directly into a 5 L round bottom flask equipped with mechanical stirrer, addition

funnel, nitrogen inlet, and thermocouple. The 1 L flask was rinsed with 1:1 (v/v)

water/EtOH ( 48 mL) and the rinse was filtered into the 5 L crystallization vessel. The

filtered solution was seeded with crystalline Form 1 Compound A K salt ( 200 mg) at

room temperature and then aged for 1 hour to build a good seed bed, after which the

suspension was diluted with EtOH ( 1.57 L) at 20 °C over 1.5 hour. The batch was then

cooled to about 4 °C and aged until the concentration of Compound A in the mother liquor

was measured to be 4.7 g/L. The batch was filtered, the crystallization vessel rinsed with

50 mL EtOH into the filter,the cake washed with EtOH (4 x 100 mL), and then dried under

vacuum and a nitrogen tent until the amount of EtOH present by NMR was about 0.4
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mol% relative to the potassium salt. The potass;um salt of Compound A was obtained in

88% yield (91.5 g assay by HPLC, 99 area % by HPLC analysis).

PartB: Characterization

An XRPD pattern of a K salt prepared in the manner described in Part A

was generated on a Philips Analytical X'Pert Pro X-ray powder diffractometer using a

continuous scan from 2.5 to 40 degrees 2 0 over about 12 minutes (i.e., 0.02° step size

with 40 seconds/step), 2 RPS stage rotation, and a gonio scan axis. Copper K-Alpha 1

(Kα1) and K-Alpha 2 (Kα2) radiation was used as the source. The experiment was run

under ambient conditions. The XRPD pattern is shown in Figure 1. 20 values and the

corresponding d-spacings include the following:

Peak No.

1

2

3

4

5

d-spacing (A)

14.9

7.1

4.4

4.3

3.5

2 Theta

5.9

12.5

20.0

20.6

25.6

A K salt prepared in the manner described in Part A was also analyzed by a

TA Instruments DSC 2910 differential scanning calorimeter at a heating rate of 10°C/min

from room temperature to 350°C in a crimped pinhole aluminum pan in a nitrogen

atmosphere. The DSC curve, shown in Figure 2, exhibited a single, sharp endotherm with

a peak temperature of about 279°C and an associated heat of fusion of about 230.0 J/gm.

The endotherm is believed to be due to melting.

A thermogravimetric analysis was performed with a Perkin-Elmer Model

TGA 7 under nitrogen at a heating rate of 10°C/min from room temperature to about 350

°C. The TG curve showed a 0.3% weight loss during heating to 250 °C.

Hygroscopicity data was obtained on a VTI Symmetrical Vapor Sorption

Analyzer Model SGA-1. Data was collected at room temperature from 5-95% relative

humidity and back, 5% relative humidity change per step. Equilibrium conditions were
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0.01 weight percent change in 5 minutes with a maximum equilibration time of 180

minutes. The data indicated that the material had a 1.8% weight increase when

equilibrated at 95% RH at 25 °C. When equilibrated back down to 5% RH, the material

returned back to approximately its dry weight. An XRPD analysis of the material after the

hygroscopicity experiment showed that the material had not changed phases.

K salt prepared as described in Part A was also assayed by HC1 titration

using a Brinkmann Metrohm 716 DMS Titrino. The assay results indicated the salt was a

monopotassium salt.

Example 3

Form 1 Crystalline Potassium Salt of Compound A

Compound A (45 g) was dissolved in 50:50 v/v EtOHrMeCN (434 mL) at

35°C to give a solution with a concentration of 96 g/L. A solution of KOEt in EtOH (38 g,

24 wt.% KOEt) was mixed with EtOH (342 g) to give a 2.4 wt.% solution of the ethoxide

in ethanol. A seed bed (Form 1 crystalline K salt of Compound A) was prepared by adding

the K salt (9.1 g) to 70:30 ethanohaceontitrile (177 mL), after which the seeds were wet

milled for 30 minutes using an IKA Model T50 wet mill to provide a seed bed of

approximately 48,600 particle counts (i.e., a particle size range of from 1 to 500 jam) and a

mean particle size of 10.4μm.

Seed slurry (186 mL) was charged to a crystallizer, and all of EtOH:MeCN

solution of Compound A was charged to a jacketed syringe pump. The syringe pump

jacket was maintained at 45°C and the crystallizer jacket was maintained at 37°C to

provide a 35°C batch temperature. The Compound A solution and the KOEt solution were

then concurrently added to the crystallizer while maintaining the batch temperature at

35°C. For the first 5 hours of the addition, the Compound A solution was added at a rate

of 0.29 mL/minute, and the KOEt solution was added at a rate of 0.23 mL/minute, after

which the charge rates were changed for the next 7 hours to 0.83 mL per minute for the

Compound A solution and 0.66 mL/minute for the KOEt solution. At the end of the 7

hours (12 hours total addition time), all of the Compound A solution had been charged,

and the KOEt addition was continued at 0.66 mL/minute until all of the solution was

charged. Following the addition,, the batch was cooled from 35°C to 20°C over 3

hours, then aged at 20°C for 2.5 hour and filtered. After filtration, the resulting cake was
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washed with EtOH ( 3 x 45 mL) in a displacement/slurry/displacement wash sequence,

then blown with nitrogen for 1 hour, and then dried overnight in a vacuum oven at 45°C, to

afford an isolated yield of crystalline Compound A K salt of 94%.

Example 4

Form 2 Crystalline Potassium Salt of Compound A

Solid KOH (47.9 mg) and Compound A (402.4 mg) were added to acetone

(8 mL), and the resulting solution was sonicated using a Fisher Scientific Ultrasonic Model

FS3OH at 40kHz for several minutes until a precipitate formed. Sample was then suction

filtered to dryness.

An XRPD pattern of the isolated crystalline potassium salt prepared in the

manner just described was obtained using the same instrument and settings employed in

Example 2. The XRPD pattern is shown in Figure 3. 20 values and the corresponding d-

spacings include the following:

Peak No.

1

2

3

4

5

d-spacing (A)

11.2

6.4

5.7

3.6

2.8

2 Theta

7.9

13.8

15.7

24.5

31.5

K salt prepared in the manner just described was analyzed by a TA

Instruments DSC 2920 differential scanning calorimeter at a heating rate of 10°C/min from

room temperature to 350°C in a crimped pinhole aluminum pan in a nitrogen atmosphere.

The DCS curve, shown in Figure 4, exhibited a broad endotherm at about 146 °C that is

believed to be due to desolvation (associated heat of fusion = 9.66 J/gm), a broad

endotherm at about 238°C believed to be due to a phase change to Form 1 (heat of fusion =

21.16 J/gm), followed by a sharp endotherm at about 276 °C believed to be due to the

melting of Form 1 (heat of fusion = 124.6 J/gm). The difference in peak temperature and

heat of fusion here as compared to the corresponding values obtained for Form 1 in
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Example 2 may be due, inter alia, to differences in the crystalline samples (e.g.,

differences in impurity level or crystal imperfections) and/or to incomplete conversion to

Form 1 in this DSC scan and some subsequent decomposition during the melting of Form

1.

Thermogravimetric analyses performed in the manner described in Example

2 were done on several samples of the crystalline K salt prepared in the manner described

in this Example. The results indicate that the material (crystalline Form 2) is a variable

solvate that loses from about 1.6 to about 3.5 % volatiles during heating up to 200 °C.

TG-mass spectroscopy and KF titrations done on the samples indicate that Form 2 contains

water. The source of the water found in Form 2 might be water present as an impurity in

the acetone and/or solid KOH used in the crystallization procedure. When Form 2 was

heated beyond the desolvation temperature and allowed to age, it rehydrated readily.

XRPD studies have shown that, when Form 2 is heated beyond the desolvation

temperature but below the transition temperature for the conversion to Form 1, the phase

was unchanged, indicating that Form 2 may be isomorphous. Samples of Form 2 heated

above 240 °C and then analyzed by XRPD were found to have partially converted to Form

1.

Example 5

Form 3 Crystalline Potassium Salt of Compound A

A standard 0.5 N aqueous solution of KOH (1 equivalent) was added to a

solution of Compound A (1 equivalent) in MeCN (0.05 M) and the mixture was stirred at

room temperature for 15 minutes. The resulting solution was frozen in a -78°C bath and

then freeze dried to yield an amorphous potassium salt. A portion of the amorphous salt

was then dissolved in hot EtOH (0.034 M) and within a few minutes material crystallized

out. The mixture was allowed to stand at room temperature for 15 minutes and was then

filtered and dried to yield a crystalline potassium salt.

'H NMR of the first batch: (300 MHz, d6-DMSO) 11.70-11.20 (1H, broad s), 9.75 (1H,

s), 7.33 (2H, dd, J= 8.8, 5.8 Hz), 7.12 (2H, t, /= 8.8 Hz), 4.44 (2H, d, 5.8 Hz), 3.40 (3H,

s), 2.56 (3H,s), 1.70 (6H,s).

An XRPD pattern of a crystalline K salt obtained in the manner described

above was generated on a Philips Analytical X'Pert Pro X-ray powder diffractometer using
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a continuous scan from 2.5 to 40 degrees 2 O over about 2 minutes (i.e., 0.02° step size

with 5 seconds/step), 2 RPS stage rotation, and a gonio scan axis. The XRPD pattern is

shown in Figure 5. 20 values and the corresponding d-spacings include the following:

Peak No.

1

2

3

4

5

d-spacing (A)

12.0

11.3

7.2

4.1

3.6

2 Theta

7.4

7.8

12.3

21.6

64.7

K salt obtained in the manner described above was also analyzed by DSC

using the same instrument and in the same manner as described in Example 2. The DCS

curve, shown in Figure 6, exhibited a single, sharp endotherm at about 284°C (heat of

fusion = 195.8 J/gm). Thermogravimetric analysis done in the manner described in

Example 2 above showed a loss of 0.5 wt.% during heating up to 200 °C. Hygroscopicity

data obtained in the same manner as described in Example 2 showed a 1 % weight increase

when equilibrated at 95% RH at 25°C. When equilibrated back down to 5% RH, the

material returned to its dry weight. XRPD analysis of the material following its use in the

hygroscopicity study showed that the material had not changed phases.

Example 6

Tablet Formulation Containing Form 1 Crystalline Potassium Salt of Compound A

Part A -

Ingredient Amount per Tablet Amt per

(mg) (wt. percent)

batch

Compound A K salt 111.2

(on free phenol basis) (100)

microcrystalline cellulose (AVICEL PH- 189.6

102)

lactose monohydrate 63.2

27.8

(25.0)

47.4

15.8
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croscarmellose sod-am 12.0 3.0

HPMC2910(6centipoise) 20.0 5.0

magnesium stearate (intragranular) 2.0 0.5

magnesium stearate (extragranular) 2.0 0.5
1 Form 1 crystalline monopotassium salt of Compound A; conversion factor (including

purity) =1.112.

Compressed tablets containing 100 mg of Compound A on a free phenol

basis were prepared by blending all of the ingredients listed above, except for the

extragranular magnesium stearate, in a blender (Turbula® Type T2F shaker-mixter, Basel,

Switzerland) for 10 minutes. Portions of the blended material weighing approximately 1

gram were compressed into compacts (or slugs) in a benchtop press (Auto Carver Model

Auto "C", Catalog No. 3888, Carver, Inc., Wabash, Indiana) using 1 x 0.5 inch rectangular

tooling to 12 MPa (4 KN). The slugs were then sized into granules by passing them through

a sieve with 1 mm openings. The granules were blended with the extragranular

magnesium stearate in the Turbula blender for 5 minutes, and the lubricated granules were

compressed into tablets using the Auto Carver press with 13/32-inch standard concave

round tooling.

PartB-

Ingredient Amount per Tablet Amt per batch

(mg) (wt. percent)

Compound A K salt1 HO 27~5

(on free phenol basis) (100) (25.0)

microcrystalline cellulose (AVICEL PH- 175.2 43.8

102)

microcrystalline cellulose (AVICEL PH- 9.2 2.3

105)

lactose monohydrate 61.6 15.4

croscarmellose sodium 12.0 3.0

HPMC2910(6centipoise) 20.0 5.0

magnesium stearate (intragranular) 4.0 1.0
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magnesium stearate (extragranular) 8.0 2.0

Form 1 crystalline monopotassium salt of Compound A; conversion factor (including

purity)- 1.112.

Compressed tablets having the composition set forth in the above table

were prepared using a procedure similar to that set forth in Part A.

Example 7

Tablet Formulation Containing Form 1 Crystalline Potassium Salt of Compound A

Ingredient

Compound A K salt1

(on free phenol basis)

microcrystalline cellulose (Avicel PHI 02)

lactose hydrous spray dried

anhydrous dibasic calcium phosphate

HPMC K4M

poloxamer 407 (micronized grade)2

sodium stearyl fumarate

magnesium stearate

Amount per Tablet

(nig)

434.4

(400)

112.9

26.06

73.85

26.06

173.8

8.69

13.03

Amt per batch

(wt. percent)

50.0

(46.0)

13.0

3.0

8.50

3.0

20.0

1.0

1.50
1 Form 1 crystalline monopotassium salt of Compound A; conversion factor = 1.086.
2 Obtained from BASF. Median particle size = 50 urn.

Compressed tablets containing 400 mg of Compound A on a free phenol

basis were prepared by a roller compaction and tablet compression process train.

Poloxamer 407, magnesium stearate, and sodium stearyl fumarate were pre-screened

through No. 30 and No. 60 mesh size screens in succession, and then blended with all of

the other ingredients, except for the extragranular magnesium stearate, in a Patterson-Kelly

(PK) V-blender for 5 minutes. The blended material was then sieved through a No. 35

screen mesh to break up agglomerates, and the sieved material was then blended further in

the same PK blender for about 15-20 minutes. The blend was then roller compacted using

a Freund Type TF mini roller compactor at a roll pressure of 40 Kgf/cm2, roll speed of 3
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rpm and screw speed of 10 rpm. The resulting ribbon was milled in a small Quadro Comil

fitted with a round impeller, screen size 39R (i.e., round hole size 0.039 inches;

approximately mesh size No. 20) and operated at 1700 rpm. The resulting granules were

then blended with 0.5% extragranular magnesium stearate in the PK blender for 5 minutes

to produce the final blend. The lubricated granules were then compressed into tablets

using a rotary tablet press with plain oval shaped tooling at a compression force necessary

to achieve a tablet hardness of 16 to 20 kiloponds (i.e., 156.9 to 196.1 Newtons) as

measured by using a Key model HT-300 hardness tester.

While the foregoing specification teaches the principles of the present

invention, with examples provided for the purpose of illustration, the practice of the

invention encompasses all of the usual variations, adaptations and/or modifications that

come within the scope of the following claims.
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WE CLAIM:

1. A Potassium salt of Compound A, wherein Compound A is of formula:

°H3C CH3

2. The potassium salt of Compound A as claimed in claim 1, which is a

crystalline potassium salt.

3. The crystalline potassium salt of Compound A as claimed in claim 2, which is

an anhydrous potassium salt.

4. The anhydrous crystalline potassium salt of Compound A according to claim

3,which is Forml characterized by an X-ray powder diffraction pattern

obtained using copper Ka which comprises 26 values in degrees of 5.9,20.0

and 20.6.

5. The anhydrous crystalline potassium salt of compound A as claimed in claim

4, which is further characterized by a differential scanning calorimetry curve,

obtained at a heating rate of 10°C/min in a closed cup under nitrogen,

exhibiting a single endotherm with a peak temperature of about 279°C.

6. The anhydrous crystalline potassium salt of Compound A as claimed in claim

4, which is characterized by an X-ray powder diffraction pattern obtained

using copper Ka radiation which comprises 29 values in degrees of 5.9, 12.5,

20.0, 20.6 and 25.6.
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7. The anhydrous crystalline potassium salt of Compound A as claimed in claim

3, which is Form 3 characterized by an X-ray powder diffraction pattern

obtained using copper Ka radiation which comprises 29 values in degrees of

7.4,7.8, 12.3, 21.6, and 64.7.

8. The anhydrous crystalline salt of Compound as claimed in claim 9, which is

further characterized by a differential scanning calorimetry curve, obtained at

a heating rate of 10 °C/min in a closed cup under nitrogen, exhibiting a single

endotherm with a peak temperature of about 284 °C.

9. The crystalline potassium salt of Compound A as claimed in claim 2, which is

a hydrated crystalline potassium salt.

10. The hydrated crystalline potassium salt of Compound A as claimed in claim

11, which is Form 2 characterized by an X-ray powder diffraction pattern

obtained using copper Ka radiation which comprises 29 values in degrees of

7.9,13.8 and 24.5.

11. The hydrated crystalline salt of Compound A as claimed in claim 12, which is

further characterized by a differential scanning calorimetry curve, obtained at

a heating rate of 10°C/min in a closed cup under nitrogen, exhibiting two

broad endotherms with peak temperatures of about 146°C and 239°C and a

third sharp endotherm with a peak temperature of about 276°C.

12. A pharmaceutical composition comprising an effective amount of a potassium

salt of Compound A as claimed in any one of claims 1 to 6,7 to 10 and 11 and

a pharmaceutically acceptable carrier.

13. Compound A containing an effective amount of potassium salt as claimed in

any preceding claim administering the same capable of managing HIV AIDS

infection, delaying the onset of AIDS, in a subject in need thereof.
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14. A process for preparing a crystalline potassium salt of Compound P., which

comprises:

(Al-1) mixing an aqueous solution of a potassium base with a mixture

comprising Compound A, water and a first amount of an to form a basic

solution of Compound A and optionally filtering the solution; and (A 1-2)

seeding the solution formed in Step Al-1) and optionally diluting the seeded

solution with a second amount of the alcohol; or

(Bl-1) seeding a mixture comprising Compound A and a first amount of an

organic solvent selected from the group consisting of a halogenated alkane, a

dialkyl ether, dialkoxyalkane, a cyclic ether or diether, a trialkyamine, a

tertiary amide, an N- alkylpyrrolidone, a dialkyl sulfoxide and an alkanenitile;

and (Bl-2) adding an aqueous solution of a potassium bas to the seeded

mixture of Step Bl-1; and

(Cl) ageing the seeded solution resulting from Step A1-2 from Step Bl-2, to

provide the crystalline potassium salt of Compound A.

15. The process as claimed in claim 14, wherein the process comprises:

(Al-1) mixing an aqueous solution of KOH with a mixture comprising

Compound A, water and a first amount of ethanol to form a basic solution of

Compound A and optionally filtering the solution;

(A 1-2) seeding the solution formed in Step Al-1 and diluting the seeded

solution with a second amount of ethanol to obtain a diluted, seeded solution;

and

(Cl) ageing the diluted, seeded solution of Step A1-2, to provide the

crystalline K salt of Compound A.

16. The process as claimed in claim 15, wherein:
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Step Al-1 is conducted at a temperature in a range of from about 20 to about

30°C;

Step A1-2 is conducted at a temperature in a range of from about 20 to about

30°C;

Step Cl is conducted at a temperature in a range of from about 0 to about

20°C; in Step Al-1, the basic solution has a volume to volume ratio of ethnol

to water in a range of from about 70:30 to about 30:70;

in Step A1-2, the diluted, seeded solution has a volume to volume ratio of

ethanol to water of at least about 80:20;

seed crystals are employed in an amount in a range of from about 1 to about 5

wt.% based upon the total weight of Compound A; and

KOH is employed in an amount in a range of from about 0.9 to about 1.1

equivalents per equivalent of Compound A.

17. A process for preparing a crystalline potassium salt of Compound A, which

comprises:

(A2) adding:

(i) a feed solution comprising Compound A and (a) a first amount of a first

solvent selected from the group consisting of a dialkyl ketone, a dialkyl ether,

dialkoxy alkane, a cyclic ether or diether, a trialkylamine, a tertialry amide, an

N- alkylpyroolidone, a dialkylsulfoxide, and an alkanenitrile and (b) a frist

amount of a second solvent selected from the group consisting of an alcohol,

an alkane, an alkyl ester of an alkylcarboxylic acid, and an aromatic

hydrocarbon, and

(ii) a feed mixture comprising a potassium alkoxide base and a second amount

of the second solvent,

to a crystallizer containing seed crystals slurried in a solvent mixture

comprising a second amount of the first solvent and a third amount of the

second solvent to obtain a crystallization mixture; wherein at least a
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substantial portion of the feec solution and the feed mixture are added to the

crystallizer concurrently; and

(B2) ageing the crystallization mixture obtained in Step A2, to provide the

crystalline potassium salt of Compound A.

18. the process according to claim 34, wherein the process comprises:

(A2) adding a feed solution comprising Compound A, a first amount of

acetonitrile, and a frist amount of ethanol and a feed mixture which is a

solution comprising potassium ethoxide and a second amount of ethanol to a

crystallizer containing seed crystals slurried in a solvent mixture comprising a

second amount of acetonitrile and a third amount of ethanol to obtain a

crystallization mixture; wherein at least a substantial portion of the first and

second solutions are added to the crystallizer concurrently; and

(B2) ageing the crystallization mixture obtained in Step A2, to provide the

crystalline potassium salt of Compound A.

19. The process according to claim 38, wherein in Step A2 potassium ethoxide is

employed in an amount in a range of from about 0.9 to about 1.1 equivalents

per equivalent of Compound A;

Setp A2 is conducted at a temperature in a range of from about 20 to about

30°C;

Step B2 is initially conducted at a temperature in a range of from about 30 to

about 40°C, and then from about 20 to about 30°C until completion;

seed crystals are employed in an amount in a range of from about 10 to 25

wt.% and
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the crystallization mixture in Step A2 has a final solvent volume ratio ;jf

acetonitrile to ethanol in a range of from about 80:20 to about 20:80.

20. A process for preparing a crystalline potassium salt of Compound A, which

comprises:

(A3) adding (i) a first solution comprising Compound A and a first amoudn of

a water-dissolving organic solvent selected from the group consisting of a

dialkyl ketone, a dialkyl ether dialkoxy alkane, a cyclic ether or diether, a

trialkylamine, a tertiary amide, and N-alkypyrrolidone, a dialkysulfoxide, and

an alkanenitrile, and (ii) a second solution comprising KOH and a first amount

of water, to a crystallizer containing seed crystals slurried in a mixture

comprising a second amount of the organic solvent and a second amount of

water; wherin at least a substantial portion of the first and second solutions are

added to the crystallizer concurrently; and

(B3) ageing the crystallization mixture obtained in Step A, to provide the

crystalline potassium salt of Compound A.

21. A process for preparing a compound of Formula Q:

O

Which comprises reacting an alkyl halide of formula R.'X with a compound of

Formula S:
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in a polar aprotic solvent and in the presence of a base selected from a magnesium

base and a calcium base; wherein

RlisCl-6alky;

R2 is O-C1-6 alkyl or N(RA)RB, wherein RA and RB are each independently H or

C1-6 alkyl;

R3isHorCl-6alkyl:

LisCl-6alkylene;

W is an amine-protective group; and

X is halogen

22. An invention substantially such as herein before described.

Dated the 2nd December 2005

Mrs. L. Balasubrahmanyam
Applicant's Agent
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ABSTRACT

Potassium Salt oi an HIV Integrase Inhibitor

Potassium salts of Compound A and methods for their preparation are disclosed, wherein

Compound A is of formula:

O

X>H

Compound A.

Compound A is an HIV integrase inhibitor useful for treating or prophylaxis of HIV

infection, for delaying the onset of AIDS, and for treating or prophylaxis of AIDS.

o
&
O
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GOVERNMENT OF INDIA 
PATENT OFFICE 

INTELLECTUAL PROPERTY BUILDING 
Plot No. 32 Sector 14, Dwarka, New Delhi-110078

Tel no.(091)(11)(25300200) 
Fax No. 28034301,02 
E-mail: delhi-patent.nic.in 
Web Site: www.ipindia.gov.in

Date : 06/02/2014
To, 
Corporate Law Group, 
1106-1107, 
Kailash Building, 
26, Kasturba Gandhi Marg, 
New Delhi 110001.

SUB : Examination Report
APPLICATION NUMBER : 4187/DELNP/2007

DATE OF FILING : 01/06/2007
DATE OF REQUEST FOR EXAMINATION : 21/10/2008

DATE OF PUBLICATION : 31/08/2007

a. With reference to the RQ No. 10314/RQ-DEL/2008 Dated 21/10/2008in the above mentioned 
application for Grant of Patent , Examination has been conducted under Section 12 and 13 of the 
Patents Act 1970 , The following objections are hereby communicated

b. Observations:

1. Claim 22 is not allowable U/S 10(4)(c) of the Patent Act as the claim is unclear, vague and 
unsearchable.

2. Claim 14 is not clear in respect of the process parameters and steps. Thus, process parameters 
and steps should be defined clearly and completely. Dependencies of claims 8, 10, 11, 18, 19 
are not clear. Claim 14 is not definitive w.r.t. the terms ‘first amount’ and second amount’.

3. Claims 1-13 fall u/s 3(d) of the Patents (Amended) Act, 2005 as the said claims define 
potassium salt of compound A and its crystalline forms which are new forms of Compound A, 
a known substance, that shall be considered to be the same substance, unless they differ 
significantly in properties with regard to efficacy. Applicant has not showed that the potassium 
salt of Compound A and each of its claimed crystalline forms exhibit significant enhanced 
therapeutic efficacy over the therapeutic efficacy of Compound A, i.e. raltegravir.Claim 12 
falls u/s 3(e) of the Patents (Amended) Act, 2005 as the said claim defines a mere admixture 
resulting only in the aggregation of the properties of the components thereof. It is not clear if 
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the combined agents act together to provide a technical effect that is greater than just the sum 
of the two or more agents alone, or whether the combination is in fact a mere juxtaposition 
with no interaction of the agents.Claim 13 relates to a medical treatment hence is not 
allowable under section 3 (i) of Indian Patents Act as amended as the method claimed therein 
comprise the feature of "administering a therapeutically effective amount of the compound to 
a patient". 

4. Subject matter of claims 1-22 lacks novelty and inventive step in view of documents; 
D1-WO03/035077 
D2-Berge. et al., in "Pharmaceutical Salts", ( 1977) Journal of Pharmaceutical Sciences, 65: 1-
19 
D3-Gould ""Salt selection for basic drugs", (1986) International Journal of Pharmaceutics, 
33:201-217 
D4-Morris, et al., "An integrated approach to the selection of optimal salt form for a new drug 
candidate" (1994) International Journal of Pharmaceutics, 105:209-217 
D5-Gareth Thomas, Fundamentals ol Medicinal ChemistJT (2003) (reprinted in August 2004) 
Wiley Publications, chapter 3 internal pages 64 and 65. 
D6-Bastin, et al., "Salt Selection and Optimisation Procedures for Pharmaceutical New 
Chemical Entities" (2000) Organic Process Research & Development 4(5): 427-435, 
D7- P. Heinrich Stahl, in "Preparation of Water-Soluble Compounds Through Salt 
Formation", In Camille Georges Wermuth (cd.) The Practice of Medicinal Chemistry (2003) 
Elsevier, chapter 35, pages 601 615, 
D8-Morissette, et al. "High-throughput crystallization: polymorphs. salts, cocrystals and 
solvates of pharmaceutical solids", (2004) Advanced Drug Delive1y Reviews, 56: 3, 275-300 
D9-Abu T. M. Serajuddin and Madhu Pudipeddi, in ""Salt Selection Strategies", In P. 
Heinrich Stahl and Camille Georges Wermuth (cds.). Handbook of Pharmaceutical Salts: 
Properties. Selection and Use (2002) chapter 6, pages 135-160 
Document D1discloses a list of compounds useful as inhibitor of HIV integrase, which 
included the compound A wherein the Compound A is raltegravir and their pharmacologically 
acceptable salts pharmacological composition based in these compounds (or salts thereof) 
methods of treatment based in these compounds (or salts thereof) processes for the preparation 
of these compounds (or salts thereof). D1 also discloses the protection of the 5-hydroxy group, 
the N1-alkylation and the deprotection of the 5-hydroxy group. In view of D1, present claims 
are not considered novel. 
The selection of potassium salt lacks inventive step. The process of synthesizing a salt too 
lacks inventive step as the salt formulation, salt screening and selection are well-known in the 
art. Document D2 provided a list of FDA-approved commercially marketed salts including 
sodium, potassium and several other salts suitable for use in the pharmaceutical field. Based 
on the data provided in the article, a person skilled in art would be able to select suitable salt 
candidates from the list provided. Document D3 described that salt selection is based on 
physicochemical properties, melting point, solubility, stability, wettability and hydrophobicity 
of various salt forms. Document D4 discloses salt selection process that could be completed in 
four to six weeks to determine the optimal salt form of a compound. Document D6 described 
various preliminary small-scale studies to identify a range of potential salt forms and 
crystallisation solvents at the initial stages of drug development. In D6, inventors explained 
that it was possible and was routine, using a relatively simple range of tests to evaluate and 
choose a form of drug substance that could be developed. Document D7 discussed general 
points that arc considered while preparing a salt to improve the solubility of a drug substance: 
Pointing out that drugs most of which are weak acids or bases are more soluble when they are 
in ionisable form. Document D8 described that high-throughput (HT) technologies have been 
used comprehensively to identify "the range of salts that may he prepared for a given 
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compound or series of compounds and could also be used to characterize their crystal forms 
such as polymorphs, solvates and hydrates. Document D9 disclosed the principles and 
techniques of isolation and purification, including that of crystallisation, and describes various 
factors that affect crystallisation, such as choice of solvent supersaturation, seeding, cooling 
rate and stirring rate. It also disclosed the various acids and bases used for synthesising 
pharmaceutical salts in large scale. In view of prior art documents, the solution proposed in 
instant invention is the result of obvious measures which the skilled person would arrive at 
within routine experimentation and without having to apply inventive activity. The above said 
documents teach the same as claimed in the instant application and therefore considered 
prejudicial to the novelty and inventive step of the subject-matter of the said claims. In light of 
the above claims do not constitute an invention u/s 2(1)j of Indian Patent Act as amended. 

5. Claim 21 relate to an invention distinct from the rest.
6. Extra fee should be paid for claims and pages as the fee payble in respect of National Phase 

application is calculated as per the no. of pages and claims as they stand in the PCT 
application on the date of filing in India. Section 138(4) read with rule 7(2)c mandates that the 
applicant shall pay the whole fee alongwith the application based on such PCT international 
application.

7. Form-3 filed on dated 04/12/2007 can not be taken on record as the same not filed within 
prescribed time limit u/r 12 of Indian Patent Rules.

8. Endorsement by or assignment from inventorsin favour of all the applicant should be filed.
9. Details regarding the search and/or examination report including claims of the application 

allowed, as referred to in Rule 12(3) of the Patent Rule, 2003, in respect of same or 
substantially the same invention filed in all the major Patent offices along with appropriate 
translation where applicable, should be submitted within a period of Six months from the date 
of receipt of this communication as provided under section 8(2) of the Indian Patents Act.

10. Details regarding application for Patents which may be filed outside India from time to time 
for the same or substantially the same invention should be furnished within Six months from 
the date of filing of the said application under clause(b) of sub section(1) of secton 8 and rule 
12(1) of Indian Patent Act.

c. You are requested to comply with the objections by filing your reply by way of explanation and/or 
amendments within 12 months from the date of issue of FER failing which you application will be 
treated as "Deemed to have been abandoned" under section 21(1) of the Act. The last Date is 
06/02/2015.

d. You are advised to file your reply at the earliest so that the office can further proceed with 
application and complete the process within the prescribed period.

( Hardev Karar ) 

Deputy Controller of Patents & Designs

NOTE : All Communications to be sent to the Controller of Patents at INTELLECTUAL PROPERTY 
BUILDING Plot No. 32, Sector-14,Dwarka New Delhi - 110 078.
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