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N ' NH
C C
H N/&O HO. Nf&b
H . H
oK o?
OH OH OH OH

HESFBWEFBAER 1 FHIQ2R)-27- i 8-2°- -2 -C- 5 J 5/ R T R X AR
f£F, 2-CALEM o 7y OH, 1M LM EVIEMNALEN Fo FXTIEX
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ARHE, BRI BUCRIER 1 P i HoR m 2 SR AL —FP 34T HCV
W& .

WEHE 5 ( CERZRITE) -BRIFIL 1995 C&id#, F 5 OH NAEYHE
TEEHAR (S WAFYE 5 55 162 TU3R 8-6 I “— M EEHIA” ) ARBUEHE AR N 5124
SNEZ PRt o 2 ] DU B e, IF AT RRBUS RAL I BOR AR (S WAEYE 5 58
164 TUEE 1-217)o [RIUtL, AU A T H S5 HE AR 1R A T 85 62 25 0 b i R I
FB. #ULARER, RUIHHE AN AP0 R 4 1% B-D-2°-CHs-Jfl
H/RFFH 2°-OH By H BTk 2°-F I HPT HCV 2028, mtfs 3]
GriCERIBRIZER | G o BRUBURIZESR 1 AR TR 4 5 A M E R HE
AEAANEE .

5.3.2 M FIEHE 4 S5iEHE 6 A A
UEHE 6 (McAtee 55 1998)ATF T4 AU #E 1) 2> -8 MAZH, H R ATF
THAESE 6 26 2161 TUA ARG — BB A5 —BY):
“H0] DA g PR E R SR R A BT SRR, Dy C-F SR
FE(1.35A)5 C-O I E(1.43 A)Wite AL, H HEDNFR 824 . W
B ¥2 B e 1 BUR TR HE & T Rk B A E 8 4 1
OH. B T AT & B AU AL E R IR FF SR B AN, FRATER
ol a-FIUREEIFEANEIRW 2200 E, REAW TS H—, FE
B o el e S PR AR S FE AR 2 2 AR N PR A, e e i B R A
SEPE(EIR 1).
B A TR AL SR — D, BREEERE BT .
WA F AT OH, ARk 2247 B I EUAREETE 2% (B F L7 b 5 2 A
AR RAZ N, (AR B R A AR . BRIk, mT Ak i fb &4
RN S 3 1 R

AL, IESE 6 IEFCT T F A OH Dy R 355 SR, AT LAAERT TR i
FIZE T F AR 2°-0-OH EEIUR R 2°- 8L, X8 AT DA sz 5 i
FasE PEAA N 2 ] DAL, AGUSEAR N R AEIEYE 4 (UL, Seanl BAgS &
UEYE 6 MR AR, 32 L RIBRESR 1 EARTT R, HEBARECRE 5%
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E, PRIBOMESR 1 ABA QG

5.3.3 FHXTTESE 4 5iEHE 6 A1 7 A E
7E Bk 5.3.2 KRR A & HAE E, IEYE 7 (Carroll 55, 2003)AJF T FIH 2°47
BB R Ak A4] HCV 1 RNA &, AT T -
“CRIREMIL T 1) 2> AE R X 28 73 e A A 201 HCV S il 757
(R E—4));
“ABTFRUEY] T 27 -BURHIZ T AEADH] HCV ) RNA 5 41l 5 T Y <2 F A
(W, 11979 B fa—H));
“NS5BAS55 AEfg s 2°-C- FHIEARFF AN 2°-O- FF 3L 15 1) PR PR B 0T 31 403
] RNA bR F, X R Ak R I 5 e 0% 45 & 2R 1K) NTP 454
Pr A, ERIRTEL B BNZIE PO s B 20 R 2 40 B BBl AT — e 4
Z[A], X FYF HCV NSSB 44 2°-C-H 3k 2°-O-F LR RSk . 20- B3t
RIAELE T] BEAE X B RNA B4 g A0 AE G T % Brill i i\ DNA &
B M LA RS (LS 11983 TUAFARIREE — B )
“HRTAERSL T 2B EIAZ X HCV RNA 584 B P I B R0 1) S 8%
FEAHR A HCV S HIHH]” (WA 11983 TR &5 —H)).

A, UESE 7 T TARE I 2 AL E BB HCV [ RNA A H NS5B
(P 2R . T ot — 2 B 1 2°-C FR R RE S 4 NSSB VRl 21 RNA iR 4k
A, HHGHIH] RNA ], X 5UEHE 4 AT E—SERE 4 B 1 9884
WA 2°-C FEEIRTT). Bk, FEUFYE 4 16 MELAE b, Z5G0E48 7 gt —0
T, ARUUEEARN R E AR 4 1 B-D-2°-CHs-fll A1 B-D-2’-CHs-JR
Hr Y 2°-OH By F DR BIG L RIBCRZER 1 MERTT R, BORZER 1A
HA QNG

5.3.4 XTIk 4 5k 8 FAE, BAEX TEHE 4 5k 7 f18 WA E

UEPE 8 (CN1332747A) AT T — M EAHL HCV BRI 2 - A B (AR 2E
3K 10):
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Ri

-

Horp 2250 F o f0( “ 7)), SEWUERLE P RHEMEMF. IEE 8
ENTFT -
“TEVTTBI S AL, AATJLE S50 BRI B X T IR
KWEWH T . BRBEVARARE, RENEWGBIENRENERNE
A, K5 C-F #K(1.35 )5 C-0 ##K(1.43 B #ax, H
AR SR Z . (S WAEYE 8 Y558 S TUE 11-14 17).

=

AL, AEYE 8 fE F 5 OH & 7S5 fRAIZAl b, S22zt 1 2°-OH
B 1 RORANHI HCV, B, UEYE 8 BffZs t / AEA I 2°-C 1) o AR F R
il &5t HCV A S IHIHAR R 7R o

ARG R TS A AR L 2 29 R i T T B, R, IESE 4
LY 8 455w IS BIBAIZEOR 1 BRI %, BUE LS 4 Sk 7 /1 8 254
DA BIBCRZESR 1 AR % Bk, BUCRIEESR 1 AR &G

PLEAESE W SAEHE 4 B -& 2T LS UEYE 5 F AT 88 i A 50 RS A
EHE, RBUOFZESR 5. 64 15 AR H LGS,
LeAh, UEYE 4 7R3 128-130 TUATF T30 V ALE) S 2 B ARSLA,

“CL

N
R'O
HiC

0—

V)
o, 2 129-130 TR F AT T R NHRBERREE . —BERRES S = WEERES, R> N
H, R*N H, X' N H, Y N NH:5{ OH [T xRzl R, ZERCRIESR 1
ANEZCNEM AL L, 3R BCR) ER 2-4 A B A& GiE M
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AN, UEYE 4 7E55 7 T, 20 TUAES 59 TUERATT T A& Ham Ak & Wi 254
HEY), KL, S RIBCRESR 7-12 F1 16 A B & GiE M.

5.4 FYEFIRIINFIZSK 1-5, 7-11, 13-16 BAERBBRIZIG

Gyl LR FIBCRIE SR 1 IS S s g (R 2 NH2)slUR 55 (R* 4 OH), Rf,
BOFIZER 1 MG E S T WM OEMARAEY: (2°R)-2° -2 -
2-C- I FE JAF A2 R)-27- i -2 -2 -C- R L SR . (B, LRI AU P
SEFEG LA TF T (2°R)-27- B 48-2>- 82 -C- R SR 10 A (SR 1 F1 2)Fidg
I BRI PHECSE R 5), FTEARIGUEARIELR 1 (2 R)-27 - 482 - 982 -C- H B JR
L FHATAED R CHE S Wil & B FE T R, ARSI RN 526
FFHN(2°R)-2> -5 -2-5-2°-C- L R B 5 O BN & i W& . 2R A
5(2°R)-2>- I -2 - F-2-C- Y 35 it A ] vk o

KTUEMNE K, EFCERIRSTiEE 1 F1 2 il (2 R)-2°- M -2 - 96
2’ -C-HER AT ik, AT Bz (B C(O)Ph)5 msng 1 4 £ EETE ik
Bl ss 25 6 L SEiE s 1 2038 4 Fseiif) 2 558 1), mfEM2% Bz. (H
&, TERWENE IR AL B F IR EE, TM/2&=0 B-OH, M T-NH: 5-OH/=0 45
FAN TR MR AN 56 A AH ], ARSI AR N DA BEAE AN S it S50 PR 75450 HE T H
K FAR R B 779247 BE ) RS N R (2°R)-2° - it -2 - 92 -C- I B R T

BARTT S, S 1 (2508 4 RN T (= F 56 F R e 3 )-N- 25 Y 366 o s e
S5 RN, {HJRMENE AN LA B E [ 4-NHo 22 [, A AR N A HIE A %
AR () PRI IE & 11 75 SR WURTRZLORY, AN ENIE AR I (i) =& 75 B 2445 H
(= R i ) -N- 2 T R e ) R M A L (i) £ B e e
DRAPFE B S LA K (iv) AT il 45 X A 2 B, ARSTUSHAR N G2 AN RITE 7E
AR 4 v N2 SR AT AR UK PRI E A RS 3 NP B 4 S SR 11 [ B %A, BEAS
REBA 15 1 J5 22 SR 72 v 2 75 B 0% 1 D 1145 (2R )-2°- it 4AL-2°- -2 -C- Y B SR FF
A H 2 75 EA A R BB LA B 25 280 «

St 2 P ER 1R OR H R IR M s i b ) 4-20 3 (-NHo), {2 bR g
(17 4 A7 ARE S, TEIEZ B R ORY s T3 BOR G E R 3 B %A
UIEHE 2 W1 2K R IR T BE W% (547 RS E ) 4-OH Bl 3-NH FE [, 03545 E4E 26 W FR s
WE 1Y) 4-OH BY 3-NH 2 75 G+ 130 % R Siify] 2 1 )5 82 Mg A2 A 7 2RI,
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I, ARBUREARN AN FITE L 12D IR N %K TR X IR 0E , AN REf{E 1E
Ja 82 [ LI R TP A RE S BRI A5 (2R )-27- i 48-27- -2 -C- P Ak PR LS AL
7 HAG AR [ AR L B B ROCR -

KTWEDIBER, BT (2°R)-2- -2 -2 -C- B IR H 5 (2°R)-2°- i 4
272 -C- AL B R S AN R A G4, AR 28 3 4 M FEE 4 N 20 B ) e 0
Tl FE I A BT e ) BB T T e & M B CEL AT PR AR . RS MRS g A
NS5B) R il {145 7 11 AR A A 077 oD DA S AW HCV B SE 7 T F] REAT 22 5%
1]k FAH [F] B4 HCV IIRCR, 38 7RI 87 T (HL I AN PR T3 6 775 T ) #R 44
I—BEREA B, FUERIFRAEFIER R X & Y7E LT
— 7B A S B, ARSI N A B PR BE(2R)-2- M A2 - 98
2 -C-FEE R IEAFA (2°R)-2° -l 4A-27-38-2 -C- I R H (1 HCV J5 1

Rk, G RIS BAREIE ] O & & A3 3 T (2°R)-2- B 4-2--2°-C-
FHBEPREF, AU E AR N G A B 58 (2°R)-2 -l -2 -91-2°-C- F S SR TE 1R A
ARG SOESRT,  HA B MRS FL R & s B A RE Sl 5 (2°R)-2°- it 41
2720 -C- L S RIFE R R UR, AURIEESR 1 43N B 3 BB 1 SR

BT REPEEL g, BOFIESR 2-5. 7-11. 13-16 ARSI B30

5.5 FNENRNRBBHRT S 2FRNFIER 1-5. 7-11, 13-16 BIBEALGE

LRES 26 555 3 FHE: PB4 K B B SE AR AU E IS 2 58
BUEH], LR HOR SRR N 5 B8 S .

FeF B lsE, (CERHEEIRRE) £ 8 aE 3 WER,  “ERMG
PR AN T AR S 1), BB A S Sl B (DA S IR ()M
A & LA )= S & . 7 T HOX = AN R TR A 2 A4 R A 50 26 4%
3 AT -

Gl LR BRI E R 13 2 (2°R)-2°- i -2 -38-2-C- R PR, T SR N,
AT AN R EIR =R BR P E A, ARFELRNE 26.3 FHIHLE .

PP MBI, (a5 0 RS 3.0 HE:
AR, BB TN 2 B A ST S A B S A K
(BFEAFEREIE R 707 LR RS B 70130, A A A ik
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WY I 224 WY 2 AR BRI SR R BEB AL S D R SE 5 RN 3T

BE R ERRRABOR BB RH S YRS (P & F

P 2 BHEEAE BLE), FERFES KNS WRERIE RN .
HE, FRLA P T (2 R)-27- i f8-2°-90-2°-C- H 2R IR I 45 2K, IRl
INCAEARE T2 EY, JFBA % AR S BRItk YIRS
(B0 NMR £5). i3 ER 5.4 TRIAL, AGUSEARN FARYE UL I A %
WERINGF TR DA AR T (2°R)-2°- B2 -91-2°-C- 3R, Ft,
(2°R)-2’-li %82 -38-2°-C- FH 2 PR FE AR AR BN

M@= G, (HARRE) B TR 30 WHE:
O TAGEEE SR B, U R e E D — g ik, BB S
TR I L BT FH I R . T2 At B RW &%, AR
B HEARN 7 868 St X TSP R B, 185 7 A & S,
H2, Gl LRI IR I H(2 R)-27 - 4 -27- -2 -C- H B PR AT I B AR & i 7 v
oSt T B BS54 HETIR, ARG R N IR 6B IR A TR VE S
Jiti (27 R)-27- 1 427 - 982 -C- I BE PR () Bl PRI, 4 0B R IR A 10 20(2°R)-27-
I 4R -2 - -2 -C- F 3 PR T 1R B A G 7 3 B 4 St g1, A 45 AR it RN A G
A (2 R)-2 - A -2 - -2 -C- R R SR T

SFQ@A= WA, (CHEAER) 58058 F3E 3.1 THlE:
“on SR R U BOR N SR TG R AR R I R T kB R 6% S
LRI FH e A/ A R, D g Y = A R 2 12 BOnS T A A R
N Gk, & AR BR & BR (452 R J7 58 T DL SR BI ok A s /B4 31 Fi
RO BB E BB HIE. N THMAMWENREHA
AV, N EI AR AR A EIEA, [FIR RN 2 8
ARERFEHTE. 7
H&, W54 Frik, &R IR A e H8UE LUE(2° R)-2 - i -2 -4-2>-C-
BEPRT REE 1 BN TUA B HCV # RO 1) e Ve E s ie 8t , i B, 1B
MM EY(2°R)-2>- i 4 -2 -3 -2>-C- L PREF, 4 BE R A 1d 8 2L
B, ML, ARGUIEEAR N ARRETUI R)-2 - & -2 -5-2°-C- F & R T th R ik
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5 15(2°R)-2 - B2 3827 C- P AR L H AR

R b, FRCERIBRIE SR 1 B2 0 (2°R)-27 - i 5-27-9-2-C- FH B R 1 2
HATEDFBRE WA B RS AT, AFELEREE 263 Z00ME. [HH,
WORIEESR 2-5. 7-11. 13-16 HAKFEE R 26.3 HIFLE .

N ik
BT FIREEAEE, BCRIER 1. 5-7. 11, 12, 15, 16 AEEHHUE,

ARG LRNES 22 56258 2 FMRE: AURIESKR 1-12, 15-16 ARG IS, A
R L RNES 22 2658 3 ARIIFE s AUCRIZER 1-50 7-11. 13-16 9 AR B
R, ARFETRNES 26 658 4 KT BB IHRA S AFFQR)-2°- 42 -
-2 -C- R R R HATAEY), BRIER 1-5. 7-11. 13-16 RFFELRIESE 26
o 3AHIRE « RN RE G WAHINEEE ERE N, B &S UCE M RABUR] 2L
RIGHE

N

3

TE

i

RA: I-MAK

iy
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Request for Announcement of Invalidation

Dear Board of Reexamination,

We, [-MAK, are writing to request for announcement of invalidation of certain claims
of the Chinese patent Z1.200480019148.4 (herein after referred to as “target patent”).

I. Basic information of target patent

Patent No.: 200480019148.4
Patentee upon granting: Pharmasset, Inc (New Jersey, US)

Current Patentee: Gilead Sciences, Inc

Application date: April 21, 2004

Priority date: May 30, 2003

International Application/Publication Nos.: PCT/US2004/012472 (WO 2005003147)
Applicant of international application: Pharmasset, Ltd (Barbados)

Date of grant in China: June 24, 2009

Title of invention: Modified Fluorinated Nucleoside Analogues

I1. Evidence list

D1
D2:
D3:
D4:
DS:
Dé6:

D7:

W02004002999A2;

US 60/474,368;

CN1761677A (D3 may also serve as a Chinese translation of D1);
WOO0190121A2 (CN1443191A may serve as a Chinese translation of D4)

The basic science of design on drugs, 1995, Chen;

McAtee et al., A Completely Diastereoselective Electrophilic Fluorination of a
Chiral, Noncarbohydrate Sugar Ring Precursor: Application to the Synthesis of
Several Novel 2'-Fluoronucleosides, J. Org. Chem, 1998, 63, 2161-2167; and a
Chinese translation of a part thereof;

Carroll et al., Inhibition of Hepatitis C Virus RNA Replication by 2'-Modified
Nucleoside Analogs, THE JOURNAL OF BIOLOGICAL CHEMISTRY, Vol.
278, No. 14, Issue of April 4, pp. 11979-11984, 2003; and a Chinese translation
of a part thereof;
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D8: CN1332747A.

III. Claims granted for target patent

1. A B-D-(2'R)-2'-deoxy-2'-fluoro-2'-C-methyl nucleoside or
B-L-(2'R)-2'-deoxy-2'-fluoro-2'-C-methyl nucleoside of the general formula below, or

its pharmaceutically acceptable salt:
R'O Base

CHs

RO F
wherein Base is a pyrimidine base represented by the following formula
R4

R3
\N

LA
e

R' and R’ are independently H, a C;-Cyo alkyl, a C;-Cjealkylsulfonyl, or an
arylC;-C,palkylsulfonyl, where the aryl is selected from phenyl, biphenyl or naphthyl,
or R'O- and R70- are independently a monophosphate, a diphosphate, a triphosphate,
or a H-phosphonate; and

R’ is H, and R* is NH, or OH.

2. The B-D-(2'R)-2'-deoxy-2'-fluoro-2'-C-methyl nucleoside or
B-L-(2'R)-2'-deoxy-2'-fluoro-2'-C-methyl  nucleoside of claim 1 or its
pharmaceutically acceptable salt, wherein R’ is H and R'O- is a monophosphate, a
diphosphate, or a triphosphate.

3. The pB-D-(2'R)-2'-deoxy-2'-fluoro-2'-C-methyl nucleoside of claim 1 or its
pharmaceutically acceptable salt, R” is H and R'O- is diphosphate or a triphosphate.

4. The B-D-(2'R)-2'-deoxy-2'-fluoro-2'-C-methyl nucleoside or
B-L-(2'R)-2'-deoxy-2'-fluoro-2'-C-methyl  nucleoside of claim 1 or its
pharmaceutically acceptable salt, wherein R” is H and R' is a triphosphate.

5. The B-D-(2'R)-2'-deoxy-2'-fluoro-2'-C-methyl nucleoside or
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B-L-(2'R)-2'-deoxy-2'-fluoro-2'-C-methyl  nucleoside of <claim 1 or its
pharmaceutically acceptable salt, wherein R' and R” are H.

6. A B-D-(2'R)-2'-deoxy-2'-fluoro-2'-C-methyl nucleoside of the general formula

below, or its pharmaceutically acceptable salt:
NH,

B

o)

HO F

7. A pharmaceutical composition comprising the nucleoside of claim 1 or its
pharmaceutically acceptable salt and a pharmaceutically acceptable carrier.

8. The pharmaceutical composition comprising the nucleoside of claim 2 or its
pharmaceutically acceptable salt and a pharmaceutically acceptable carrier.

9. The pharmaceutical composition comprising the nucleoside of claim 3 or its
pharmaceutically acceptable salt and a pharmaceutically acceptable carrier.

10. A pharmaceutical composition comprising the nucleoside of claim 4 or its
pharmaceutically acceptable salt and a pharmaceutically acceptable carrier.

11. A pharmaceutical composition comprising the nucleoside of claim 5 or its
pharmaceutically acceptable salt and a pharmaceutically acceptable carrier.

12. A pharmaceutical composition comprising the nucleoside of claim 6 or its
pharmaceutically acceptable salt and a pharmaceutically acceptable carrier.

13. A method of synthesizing a nucleoside of claim 1, which comprises glycosylating

the pyrimidine with a compound having the following structure;
Pg0 OR
o]

CHa,
PgO F

1-4
wherein R is a Cy,o alkyl, acyl, benzoyl, or mesyl; and Pg is selected from
3/24
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C(O)-C]-]oalkyl, C(O)Ph, C(O)aryl, CH3, CHQ-C].]Oalkyl, CHZ-Cz_ﬁalkenyl, CHZPh,
CHz-aryl, CHZO-Cl_loalkyl, CHzo-aryl, SOQ-Cl_]oalkyl, SOg-aryl, t-butyldimethylsilyl,
t-butyldiphenylsilyl, or both Pg's may come together to form

1,3-(1,1,3,3-tetra(isopropyl)disiloxanylidene), where the aryl is selected from phenyl,
biphenyl or naphthyl.

14. A method of synthesizing the nucleoside of claim 1, which comprises selectively
deprotecting a 3'-OPg or a 5'-OPg of a compound having the following structure:
PgO Base

CHy

wherein X is O; each Pg is independently a protecting group selected from
C(0)-Cy.jpalkyl, C(O)Ph, C(O)aryl, CHs, CH»,-Cj.jpalkyl, CH,-C,.¢alkenyl, CH,Ph,
CHs-aryl, CH,O-C,.jpalkyl, CH,O-aryl, SO,-Ci.jpalkyl, SOs-aryl, t-butyldimethylsilyl,
t-butyldiphenylsilyl, or both Pg's may come together to form
1,3-(1,1,3,3-tetra(isopropyl)disiloxanylidene), where the aryl is selected from phenyl,
biphenyl or naphthyl.

15. A B-D-(2'R)-2'-deoxy-2'-fluoro-2'-C-methyl nucleoside of the general formula
below, or its pharmaceutically acceptable salt:

{;}H
(“w
NAD

CHy

HO.

16. A pharmaceutical composition comprising the nucleoside of claim 15 or its
pharmaceutically acceptable salt and a pharmaceutically acceptable carrier.

IV. Facts and reasons used for this request
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The facts and reasons used in this request are listed in the Table below:

Claim # Article(s) Evidence used
concerned
1 Article 22.2 D1 or D3
DI;
) D4+common knowledge;
I Article 22.3 | b4 D6: D4+D6+DT: Ig)4+D8; D4+D7+D8; any of
the above combinations + common knowledge
2 Article 22.3 The same as those for claim 1
3 Article 22.3 The same as those for claim 1
4 Article 22.3 The same as those for claim 1
5 Article 22.2 The same as those for claim 1
5 Article 22.3 The same as those for claim 1
6 Article 22.2 The same as those for claim 1
6 Article 22.3 The same as those for claim 1
7 Article 22.2 The same as those for claim 1
7 Article 22.3 The same as those for claim 1
8 Article 22.3 The same as those for claim 1
9 Article 22.3 The same as those for claim 1
10 Article 22.3 The same as those for claim 1
11 Article 22.2 The same as those for claim 1
11 Article 22.3 The same as those for claim 1
12 Article 22.2 The same as those for claim 1
12 Article 22.3 The same as those for claim 1
15 Article 22.2 The same as those for claim 1
15 Article 22.3 The same as those for claim 1
16 Article 22.2 The same as those for claim 1
16 Article 22.3 The same as those for claim 1
-5, Article 26.4
7-11,
13-16 (supportedness)
1-5,
7-11, Article 26.3
13-16

V. Detailed facts and reasoning

5.1 Claims 1-12 and 15-16 of the target patent do not possess novelty or an

inventive step over D1 (W02004002999A2)

5.1.1 Validity of D1 as a prior-art document

D1 was published on Jan 8, 2004, earlier than the application date April 21, 2004 of
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the target patent, and later than the priority date May 30, 2003 of the target patent.
However, we believe the priority date May 30, 2003 of the target patent is invalid.

1) Article 29 of the Chinese Patent Law provides that “where, within twelve months

from the date on which any applicant first filed in a foreign country an application for

a patent for invention or utility model, or within six months from the date on which

any applicant first filed in a foreign country an application for a patent for design, he
or it files in China an application for a patent for the same subject matter, he or it may,

in accordance with any agreement concluded between the said foreign country and
China, or in accordance with any international treaty to which both countries are party,
or on the basis of the principle of mutual recognition of the right of priority, enjoy a
right of priority”.

However, at the time the PCT application of the target patent was filed (April 21,
2004), its applicant was Pharmasset, Ltd (Barbados), while the applicants of the
prior application US 60/474,368 (D2) were Jeremy Clark and Lieven Stuyer. Until
now, there is no evidence that Jeremy Clark and Lieven Stuyer assigned the right of
D2 to Pharmasset, Ltd (Barbados) within 12 months from May 30, 2003. That is, the
applicant of the target patent upon filing was different from the applicants of the prior
application. According to the provisions of Article 29 of the Chinese Patent Law, the
applicant of the target patent upon filing of the PCT (i.e. Pharmasset, Ltd (Barbados))
has no right to claim the priority of US 60/474,368. Therefore, all documents
published before April 21, 2004 are prior-art documents of the target patent, and D1 is
one of these valid prior-art documents.

2) The priority document D2 (US 60/474,368) does not disclose the technical
solutions of claims 1-5, 7-11 and 13-16 of the target patent. Therefore, claims 1-5,

7-11 and 13-16 of the target patent cannot enjoy the priority of D2.

D2 discloses the following technical solution on pages 7-8:
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_In one embodiment, the anti-virally effective nucleoside is a B-D or B-L nuclcoside of

the general formula (I):
Base
R40O
9]
CH,
OR, F
U]

wherein base can be
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X X " ey
CI 1 L
N R N 0

or its pharmaceutically acceptable salt or prodrug thereof, wherein:
(a) X=NorCH.

(b) R1 and R2 are independently H; phosphate (including monophosphate, diphosphate,
triphosphate, or a stabilized phosphate prodrug); H-phosphonate (including stabilized
H-phosphonates) acyl [including phenyl (optionally substituted), lower acyl]; alkyl
(including lower alkyl, O-substituted carboxyalkylamino or its peptide derivatives),
sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl and
benzyl, wherein the phenyl group is optionally substituted with one or more
substituents as described in the definition of aryl given herein; a lipid, including a
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other
pharmaccutically acceptable leaving group which when adminstered in vivo is
capable of providing a compound wherein R1 or R2 is independently H or phosphate.
(From WO 01/90121)

(c) R3, R4 and RS are independently H, halogen (F, Cl, Br, I), OH, OR’, SH, SR’, NH,,
NHR’, NR’,, lower alkyl of C,-Cg, halogenated (F, Cl, Br, I) lower alkyl of C;-Cs
such as CF; and CH,CH,F, lower alkenyl of C»-Cs such as CH=CH, halogenated (F,
Cl, Br, I) lower alkenyl of C,-Cg such as CH=CHCI, CH=CHBr and CH=CH]I, lower
alkynyl of C;-Cy such as C=CH, halogenated (F, Cl, Br, I) lower alkynyl of C»-Cs,
lower alkoxy of C,-C¢ such as CH,OH and CH,CH,OH, CO;H, CO,R’, CONH,,
CONHR’, CONR’;, CH=CHCO,H, CH=CHCO,R";

In addition, D2 discloses the following technical solution on pages 15-16:
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[n one embodiment, the anti-virally or anti-proliferatively effective nucleoside is a -

D or B-L nucleoside of the general formula (T):

Base

R,0

o]

CHs
OR, F

M

wherein base can be
Ra Ry

Ra

N
\ <
o

| N Rs
I I

or its pharmaceutically acceptable salt or prodrug thereof, wherein:
a. X=NorCH.

b. Rl and R2 are independently H; phosphate (including monophosphate, diphosphate,
triphosphate, or a stabilized phosphatc prodrug); H-phosphonate (including stabilized
H-phosphonates) acyl [including phenyl (optionally substituted), lower acyl]; alkyl
(including lower alkyl, O-substituted carboxyalkylamino or its peptide derivatives);

sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl and
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benzyl, wherein thc phenyl group is optionally substituted with one or more

substituents as described in the definition of aryl given herein; a lipid, including a
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other
pharmaccutically acceptable leaving group which when administered in vivo is
capable of providing a compound wherein R1 or R2 is independently H or phosphate.
(From WO 01/90121)

¢. R3, R4 and RS are independently H, halogen (F, Cl, Br, I), OH, OR’, SH, SR’, NH,,
NHR’, NR’;, lower alkyl of C,-Cs, halogenated (F, Cl, Br, I) lower alkyl of C;-Cs such
as CF; and CH,CH,F, lower alkenyl of C;-Cy such as CH=CH,, halogenated (F, CI,
Br, I) lower alkenyl of Cp-Cg such as CH=CHCIl, CH=CHBr and CH=CHI, lower
alkynyl of C»-Cs such as C=CH, halogenated (F, CI, Br, I) lower alkynyl of C,-Cs,
lower alkoxy of C;-C¢ such as CH,OH and CH,CH,0H, CO,H, CO,R’, CONH,,
CONHR’, CONR’;, CH=CHCO;H, CH=CHCO,R’;

Furthermore, D2 discloses on page 21 that:
The term “lower alkyl,” as used herein, and unless otherwise specified, refers to a G

to Cq4 saturated straight, branched, or if appropriate, a cyclic (for cxample, cyclopropyl) alkyl

group, including both substituted and unsubstituted forms.

In the above two technical solutions, as well as the other parts of D2, the technical
solution of any of claims 1-5, 7-11 and 13-16 of the target patent is not specifically
disclosed. For example only (but not limited to), D2 does not discloses R1 and R2
(corresponding to R1 and R7 in the target patent) can particularly be Cs-C, alkyl,
C,-Cjpalkylsulfonyl, or arylC;-Cjpalkylsulfonyl. Therefore, claims 1-5, 7-11 and
13-16 of the target patent and the technical solutions corresponding to these claims in
the specification of the target patent cannot enjoy the priority of D2.

Therefore, all documents published before April 21, 2004 are prior-art documents of
these claims and technical solutions concerning these claims in the target patent, and

D1 is one of these valid prior-art documents of these claims and technical solutions.

5.1.2 Claims 1, 5-7, 11-12 and 15-16 of the target patent do not have novelty over
D1.
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D1 discloses a nucleoside analog for prevention and treatment of Flaviviridae
infections, including HCV infection (see lines 10-13 on page 1 of D1). In particular,
in lines 6-29 on page 100 of D1 (as well as claims 9-11 of D1), D1 discloses the
following technical solutions:

“In another preferred embodiment, a compound of Formula (IX), or a
pharmaceutically acceptable salt or prodrug, or a stereoisomeric,

tautomeric or polymorphic form thereof, is provided, as well as a method
for the treatment of a host infected with a Flaviviridae comprising

administering an effective treatment amount of compound of Formula (IX):

Base*
RO

(IX)

or a stereoisomeric, tautomeric or polymorphic form thereof, or a
pharmaceutically acceptable salt thereof, wherein:
Rl, R? and R® are independently H; phosphate; straight chained, branched

or cyclic alkyl; acyl; CO-alkyl; CO-aryl; CO-alkoxyalkyl; CO-aryloxyalkyl;
CO-substituted aryl; sulfonate ester; benzyl, wherein the phenyl group is
optionally substituted with one or more substituents; alkylsulfonyl,;

arylsulfonyl; aralkylsulfonyl; a lipid; an amino acid; a carbohydrate; a
peptide; cholesterol; or a pharmaceutically acceptable leaving group which
when administered in vivo is capable of providing a compound wherein R',
R? and/or R? is independently H or phosphate;

Xis O, S, SO, or CHy;

Base* is a purine or pyrimidine base;

R is C(Y?)s;

Y? is independently H, F, CI, Br or I; and

R" is fluoro.

In one subembodiment X is O, and Y; is H. In another subembodiment,
when X is O and Y? is H, R', R? and R® are also H.”

In the above first subembodiment (Subemb I), X is O, R'? is methyl, the base is a
purine or pyrimidine base, R' and R* (corresponding to R' and R” in claim 1 of the
11/24
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target patent, respectively) may be H, phosphate, alkyl, alkylsulfonyl, or
aralkylsulfonyl.

In the above second subembodiment (Subemb II), X is O, R'? is methyl, the base is a
purine or pyrimidine base, R' and R” are both H.

In addition, the Definitions section of D1 discloses:
The term "alkyl", as used herein, unless otherwise specified, refers to a

saturated straight, branched, or cyclic, primary, secondary, or tertiary
hydrocarbon of typically C; to Cy (lines 12-14 on page 103);

The term "aryl", as used herein, and unless otherwise specified, refers to
phenyl, biphenyl, or naphthyl (lines 3-4 on page 104);

The term "purine" or "pyrimidine" base includes, but is not limited to,
adenine... thymine, cytosine, ..., uracil, ... (from line 15 on page 104);

Furthermore, the compounds of the invention of D1 are all 2’ and 3’-prodrugs of
nucleosides (lines 12 on page 12 of D1). It is well known in the art that in natural
cytosine nucleoside (cytidine) and uracil nucleoside (uridine), the cytosine and uracil
bases are both linked to the sugar ring with their N; atom. Therefore, for the Base* in
formula (IX), Subemb I and Subemb II of D1 in fact disclose cytosine and uracil
bases linked to the sugar ring with their N; atom, which are exactly the “Base” in
claim 1 of the target patent.

Hence, Subemb II of D1 discloses “B-D-(2'R)-2'-deoxy-2'-fluoro-2'-C-methyl cytidine”
and “B-D-(2'R)-2'-deoxy-2'-fluoro-2'-C-methyl uridine”:
OH
NH;

HO N~ O

CHs CHs
HO  F OH F
which completely fall within the scope of claim 1 of the target patent (corresponding
to the case where R'=R’=H). Hence, claim 1 of the target patent does not have
novelty. Similarly, claims 5, 6 and 15 also do not have novelty.
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D1 further discloses pharmaceutical compositions comprising the nucleosides of D1
and pharmaceutically acceptable salts thereof on page 44 (e)-(g), discloses
pharmaceutical compositions comprising the active ingredients or pro-drugs of D1 or
salts thereof on page 117, and also discloses that an object of D1 is to provide a
composition for treatment of HCV infection in lines 6-7 on page 12.

Therefore, since claims 1, 5, 6 and 15 lack novelty, claims 7, 11, 12 and 16 also lack
novelty since their additional technical features are disclosed in D1.

5.1.3 Claims 1-12 and 15-16 of the target patent do not have an inventive step
over D1.

Claim 1 of the target patent does not have an inventive step over Subemb I of DI,
because a person skilled in the art would have conventionally chosen R' and R? in
formula (IX) (corresponding to R' and R” in claim 1 of the target patent, respectively)
as H, a Cy.¢ alkyl, a C;-Cjpalkylsulfonyl, an arylC,-Cpalkylsulfonyl, where the aryl is
selected from phenyl, biphenyl or naphthyl, or a phosphate, based on the above
disclosure of Subemb I of formula (IX) and definitions of groups in D1 (see
particularly the underlined parts above).

Furthermore, it is a conventional choice to select a diphosphate or a triphosphate on
the 5’-position of a nucleoside, because it is well known to a person skilled in the art
that the unit participating in DNA/RNA synthesis is triphosphate nucleoside, which
originates from the unphosphorylated nucleoside though stepwise phosphorylation via
monophosphate and diphosphate. Hence, since claim 1 does not have an inventive
step, claims 2-4 also lack an inventive step.

D1 has disclosed the additional technical features of claims 5 and 6, and thus claims
5-6 do not have an inventive step.

Based on the disclosure about pharmaceutical compositions in D1 (see 5.1.2 above),
claims 7-10 do not have an inventive step.

Based on the disclosure about pharmaceutical compositions in D1 (see 5.1.2 above),
claims 11-12 also do not have an inventive step.

Since claims 15-16 do not have novelty (see 5.1.2), they also lack an inventive step.
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5.2 Claims 1, 5-7, 11-12 and 15-16 of the target patent does not possess novelty
over D3 (CN1761677A)

D3 is the national-phase application of D1 in China, whose priority dates are June 28,
2002, April 28, 2003, and May 14, 2003, all of which are earlier than the priority date
April 21, 2004 (or May 30, 2003 even if the priority claim of the target patent is valid)
of the target patent. D3 is disclosed on April 19, 2005, later than the priority date of
the target patent. Therefore, D3 is a conflicting application to the target patent and can
be used to evaluate the novelty of the claims of the target patent.

D3 discloses the following technical solutions on pages 74-75 of its specification:

“In another preferred embodiment, a compound of Formula (IX), or a
pharmaceutically acceptable salt or prodrug, or a stereoisomeric,

tautomeric or polymorphic form thereof, is provided, as well as a method
for the treatment of a host infected with a Flaviviridae comprising

administering an effective treatment amount of compound of Formula (IX):
Base*
R'O

X<

(IX)

or a stereoisomeric, tautomeric or polymorphic form thereof, or a
pharmaceutically acceptable salt thereof, wherein:
Rl, R? and R® are independently H; phosphate; straight chained, branched

or cyclic alkyl; acyl; CO-alkyl; CO-aryl; CO-alkoxyalkyl; CO-aryloxyalkyl;
CO-substituted aryl; sulfonate ester; benzyl, wherein the phenyl group is
optionally substituted with one or more substituents; alkylsulfonyl,;
arylsulfonyl; aralkylsulfonyl; a lipid; an amino acid; a carbohydrate; a

peptide; cholesterol; or a pharmaceutically acceptable leaving group which
when administered in vivo is capable of providing a compound wherein R',
R? and/or R® is independently H or phosphate;
Xis O, S, SO, or CHy;
Base* is a purine or pyrimidine base;
R is C(Y?)s;
Y? is independently H, F, CI, Br or I; and
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3 is fluoro.

In one subembodiment X is O, and Y; is H. In another subembodiment,
when X is O and Y? is H, R', R? and R® are also H.”

In the above second subembodiment (Subemb II), X is O, R'? is methyl, the base is
purine or pyrimidine base, R' and R” are both H.

In addition, the Definitions section of D3 discloses:
The term "purine" or "pyrimidine" base includes, but is not limited to,
adenine... thymine, cytosine, ..., uracil, ... (on page 77);

Furthermore, the compounds of the invention of D3 are all 2° and 3’-prodrugs of
nucleosides (lines 2 on page 9 of D3). In is well known in the art that in natural
cytosine nucleoside (cytidine) and uracil nucleoside (uridine), the cytosine and uracil
bases are both linked to the sugar ring with their N; atom. Therefore, for the Base* in
formula (IX), Subemb II of D3 in fact discloses cytosine and uracil bases linked to the
sugar ring with their N; atom, which are exactly the “Base” in claim 1 of the target
patent.

Hence, Subemb II of D3 in fact discloses “B-D-(2'R)-2'-deoxy-2'-fluoro-2'-C-methyl
cytidine” and “B-D-(2'R)-2'-deoxy-2'-fluoro-2'-C-methyl uridine”:
OH
NH,

N

A
HO l’]\o e

N HO.
0 0
CHs _ CHy

HO  F OH F
both of which completely fall within the scope of claim 1 of the target patent
(corresponding to the case where R'=R’=H). Hence, claim 1 of the target patent does
not have novelty. Similarly, claims 5, 6 and 15 also do not have novelty.

D3 further discloses pharmaceutical compositions comprising the nucleosides of D3
and pharmaceutically acceptable salts thereof on page 32 (e)-(g), discloses
pharmaceutical compositions comprising the active ingredients or pro-drugs of D3 or
salts thereof on page 86, and also discloses that an object of D3 is to provide a
composition for treatment of HCV infection in the second last paragraph on page 8.
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Therefore, for the same reasons commented in 5.1.2 above, claims 1, 5-7, 11-12 and

15-16 of the target patent lack novelty over D3.

5.3 Claims 1-12 and 15-16 of the target patent do not possess an inventive step
over D4 (W0O0190121A2) or over the combination of D4 with other evidence(s)

5.3.1 Regarding D4 in combination with common knowledge

D4 discloses a series of anti-HCV nucleoside compounds (see the last paragraph on
page 20 of D4), and particularly discloses two compounds B-D-2'-CH3-cytidine and
B-D-2'-CHjs-uridine in Figure 1:

NH, 0
N ' NH
¢ o
H N’&O HO N*O
H . H
o° o
OH OH OH OH

which differ from the B-D-(2'R)-2'-deoxy-2'-fluoro-2'-C-methyl cytidine/uridine of
claim 1 of the target patent only in that its 2’-C position has an a-OH group while its
counterpart in claim 1 of the target patent is F. Based on this distinguishing feature,
the technical problem to be practically solved by the invention of claim 1 of the target
patent is how to provide new anti-HCV nucleosides.

D5 (The basic science of design on drugs, 1995, Chen, a textbook) discloses that F
and OH are biological isosteres (see the “Monovalent isosteres” in Table 8-6 on page
162 of DS5). It is well known to a person skilled in the art that in design and
development of drugs isosteres are exchangeable and may produce similar technical
effects (see lines 1-2 on page 164 of D5). Therefore, it is common knowledge that
replacement between isosteres is a routine and conventional means used in drug
design and development. With this common knowledge, a person skilled in the art
would be motivated to try to replace the 2’-OH in the B-D-2'-CHj-cytidine/uridine
disclosed in D4 with its isostere fluorine and to test its anti-HCV potency, so as to
obtain the compounds of claim 1 of the target patent.

Hence, claim 1 does not have an inventive step over D4 in combination with common
knowledge.
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5.3.2 Regarding D4 in combination with D6

D6 (McAtee, et al., 1998) discloses several antiviral 2'-fluoronucleosides, and
particularly discloses (see the last paragraph in the left column to the second
paragraph in the right column on page 2161 of D6):

“Fluorine may also serve as an isopolar and isosteric mimic of a hydroxyl
group since the C-F bond length (1.35 A) is so similar to the C-O bond
length (1.43 A) and because fluorine is a hydrogen-bond acceptor. The
ability of fluorine to mimic a hydroxyl group makes this atom uniquely
suited to nucleoside analogues as a replacement of OH in the sugar

portion of a nucleoside. In addition to our long standing interest in the

synthesis of novel nucleoside analogues, we were interested in incorporating
an a-fluorine substituent at the 2' position of the sugar ring for several
reasons. First, the electronegativity of fluorine should stabilize the anomeric
bond and suppress a significant pathway of in vivo decomposition, thereby
improving the acid stability of the nucleoside (Scheme 1).

Second, hydroxyl groups often serve as “handles” for the first step in
oxidative degradation of biomolecules in vivo. By replacing OH with F, it is
possible to create a ribo-like sugar that has a substituent at the 2' position
sterically and electronically similar to a hydroxyl group, but which cannot
undergo oxidative catabolism. Thus, the in vivo half-life of the compound
may be improved.”

It can be seen that D6 explicitly teaches that F and OH are isosteres, and the 2'-a-OH
in antiviral nucleosides can be replaced with F to obtain several antiviral
2'-fluoronucleosides, such that the stability and in vivo half-life of the nucleosides can
be improved. Therefore, on the basis of D4, a person skilled in the art would be taught
by D6’s technical inspiration to obtain the compounds of claim 1 of the target patent,
and the technical effects thereof are easy to verify. Hence, claim 1 of the target patent
does not have an inventive step.

5.3.3 Regarding D4 in combination with D6 and D7

Based on the combination of evidences in 5.3.2, D7 (Carroll et al., 2003) further
discloses use of 2'-modified nucleoside analogs to inhibit HCV RNA replication (see
the title of D7), and explicitly discloses:

“the 2'-modifications of natural substrate nucleosides transform these
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molecules into potent inhibitors of HCV replication” (see the last sentence
of the Abstract);

“this study demonstrates the utility of 2'-substituted nucleosides in the
inhibition of HCV RNA replication” (see the last sentence in the right
column on page 11797 of D7);

“NS5BAS5 is capable of incorporating both 2'-C-methyladenosine
monophosphate and 2'-O-methylcytidine monophosphate onto the
appropriate RNA template, implying that both triphosphates can bind to
the enzyme in the substrate NTP binding site and further implying there is
some additional room in the vicinity of the 2'-carbon and the 2'-oxygen
when bound in the active site that allows HCV NS5B to accommodate
either the 2'-C-methyl or 2'-O-methyl substituent. The presence of
2'-substituents likely confers specificity of inhibition of the viral RNA
polymerase over inhibition of the human DNA polymerases tested” (see
the middle part of the second last paragraph in the left column on page
11983 of D7);

“the current work establishes the direct inhibition of HCV RNA
polymerase activity by 2'-modified nucleotides leading to inhibition of
HCYV replication in cells” (the last sentence in the right column on page
11983 of D7).

Therefore, D7 teaches the significance of 2'-substituents of nucleosides for inhibition
of HCV RNA replication by RNA polymerase NS5B, and further illustrates that
2'-C-methyladenosine can be added to the terminal of the RNA template by NS5B, to
inhibit RNA replication, which is consistent with the disclosure of D4 (the fourth
compound in Figure 1 of D4 is 2'-C-methyladenosine). Based on the combination of
D4, D6, and further D7, a person skilled in the art would be fully motivated to obtain
the technical solution of claim 1 of the target patent. Hence, claim 1 of the target
patent does not have an inventive step.

5.3.4 Regarding D4 in combination with D8, or D4 in combination with D7 and
D8

D8 (CN1332747A) discloses an anti-HCV 2’-fluoronucleoside (see claim 10 thereof):
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F
wherein the 2'-fluorine is at the a position (“down” position), the same as in the

compounds of the target patent. D8 further discloses:

“In designing new biologically active nucleosides, there have been a number
of attempts to incorporate a fluoro substituent into the carbohydrate

ring of the nucleoside. Fluorine has been suggested as a substituent

because it might serve as an isopolar and isosteric mimic of a hydroxyl

group as the C-F bond length (1.35 A) is so similar to the C-O bond length
(1.43 A) and because fluorine is a hydrogen bond acceptor” (see lines 11-14
on page 5 of DS).

Therefore, based on the common knowledge that F and OH are isosteres, D8 has
practically replaced the 2’-a-OH in nucleosides with fluorine to produce new HCV
inhibitors. That is, D8 has clearly taught using F at the 2’-a-position to produce
anti-HCV nucleosides.

Since it is common knowledge in the art that isosteric replacement is a conventional
technical means in drug design and development, claim 1 of the target patent would
have been easily obtained based on D4 in combination with D8, or based on D4 in
combination with D7 and D8. Hence, claim 1 of the target patent does not have an

inventive step.

Each of the above combinations involving D4 can be further combined with the
common knowledge disclosed in D5 to disprove the inventiveness of claim 1.

Since claim 1 has no inventiveness, claims 5, 6 and 15 also have no inventiveness.

Furthermore, D4 discloses formula V and its examples on pages 128-130:
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R'O

wherein the Table over pages 129-130 discloses examples where R' is
monophosphate, diphosphate, or triphosphate; R? is H; R® is H; X' is H; Y is NH, or
OH, in each and every combination. Therefore, since claim 1 does not have
inventiveness, claims 2-4 also lack inventiveness.

In addition, D4 discloses pharmaceutical compositions comprising the active
compounds on pages 7, 20 and 50. Therefore, claims 7-12 and 16 also do not have
inventiveness.

5.4 Claims 1-5, 7-11 and 13-16 of the target patent are not supported by the
specification

Claim 1 of the target patent actually includes (2'R)-2'-deoxy-2'-fluoro-2'-C-methyl
cytidine (R* is NH») and uridine (R* is OH), which are two different compounds
having different core structures. However, the specification and Examples of the
target patent only disclose the synthesis of (2'R)-2'-deoxy-2'-fluoro-2'-C-methyl
cytidine (Examples 1 and 2) and its antiviral activity (Example 5), but does not verify
the compound (2'R)-2'-deoxy-2'-fluoro-2'-C-methyl uridine in claim 1 in terms of
whether it had been synthesized, how it was synthesized and how active it was.
Therefore, a person skilled in the art would not know whether
(2'R)-2'-deoxy-2'-fluoro-2'-C-methyl uridine had been successfully synthesized, how
it was synthesized, or whether it had the same or similar activity as
(2'R)-2'-deoxy-2'-fluoro-2'-C-methyl cytidine.

About the synthesis of the compound, in the synthesis method for

(2'R)-2'-deoxy-2'-fluoro-2'-C-methyl cytidine in Examples 1 and 2 of the target patent,

Bz (i.e. C(O)Ph) was used to form an amide structure with the 4-NH, on cytosine to

participate in the synthesis (see Step 4 of Example 1 and Step 1 of Example 2), and

later removed. However, uracil does not have a -NH, group at the corresponding
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position, but a =0 or —OH which is different form -NH; in structure and properties,
and a person skilled in the art cannot be sure, without carrying out experiments, that
the method for the cytidine can also be used to successfully synthesize the uridine.

Specifically, Step 4 of Example 1 added bis(trimethylsilyl)-N-benzoylcytosine in the
reaction for the cytidine. However, since uracil does not have the 4-NHj as in cytosine,
a person skilled in the art does not know in this step (i) whether uracil needs a
protecting group, and if a protecting group is need, he does not know (i1) whether a
uracil derivative similar to bis(trimethylsilyl)-N-benzoylcytosine should be used, (iii)
how the bis(trimethylsilyl) or other protecting group is linked to uracil, or (iv) how to
synthesize or obtain this uracil derivative. That is, a person skilled in the art would not
know what form of uracil should be used in Step 4 to adapt to the reaction conditions
in  Step 4 and subsequent steps, let alone predict whether
(2'R)-2'-deoxy-2'-fluoro-2'-C-methyl uridine can be successfully synthesized at the
end of the process and whether it has the same or similar antiviral effect as
(2'R)-2'-deoxy-2'-fluoro-2'-C-methyl cytidine.

Step 1 of Example 2 used benzoic anhydride to protect the 4-NH, group on cytosine.
However, uracil cannot be protected in the same way because of lack of 4-NH,. In the
prior art and the specification of the target patent, there is no evidence that benzoic
anhydride can protect the 4-OH or 3-NH group of uracil, nor evidence that the 4-OH
or 3-NH group of uracil does not need protection in subsequent process of Example 2.
Therefore, a person skilled in the art would not know what form of uracil should be
used in  Step 1 of Example 2, let alone predict whether
(2'R)-2'-deoxy-2'-fluoro-2'-C-methyl uridine can be successfully synthesized at the
end of the method and whether it has the same or similar antiviral effect as
(2'R)-2'-deoxy-2'-fluoro-2'-C-methyl cytidine.

About the effects of the compound, because (2'R)-2'-deoxy-2'-fluoro-2'-C-methyl
uridine 1is structurally different from (2'R)-2'-deoxy-2'-fluoro-2'-C-methyl cytidine,
they may be different in terms of the ability to penetrate the cell membrane, the
degradation environments in the cell they face, the specificity and catalytic activity of
various enzymes (including the degradation enzymes, inactivating modifying
enzymes and NS5B) against them, and the ability to terminate chain elongation of
HCV. In order to have the same or substantially same anti-HCV effects, the two must
be the same or substantially same in all of (but not limited to) the above aspects.
However, the target patent fails to provide any evidence that these two compounds are
the same or substantially same in any of the above aspects. Therefore, a person skilled
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in the art has reason to doubt that (2'R)-2'-deoxy-2'-fluoro-2'-C-methyl uridine has the
anti-HCV activity of (2'R)-2'-deoxy-2'-fluoro-2'-C-methyl cytidine.

Hence, the specification of the target patent fails to demonstrate that
(2'R)-2'-deoxy-2'-fluoro-2'-C-methyl uridine had been successfully synthesized by the
priority date. A person skilled in the art has reason to doubt that
(2'R)-2'-deoxy-2'-fluoro-2'-C-methyl uridine can be practically synthesized following
the method for cytidine, and also has reason to doubt that
(2'R)-2'-deoxy-2'-fluoro-2'-C-methyl uridine, even if it exists, has the same or similar
technical effect as (2'R)-2'-deoxy-2'-fluoro-2'-C-methyl cytidine. Claim 1 of the target
patent is not supported by the specification.

For the same reason, claims 2-5, 7-11 and 13-16 of the target patent are also not
supported by the specification.

5.5 The specification of the target patent fails to sufficiently discloses the
technical solutions of Claims 1-5, 7-11 and 13-16

Article 26.3 of the Chinese Patent Law provides that “the description shall set forth
the invention or utility model in a manner sufficiently clear and complete so as to
enable a person skilled in the relevant field of technology to carry it out”.

With regard to the above provision, The Guideline of Patent Examination requires in
Section 3.1, Chapter 10, Part II that “where the claimed invention is a chemical
product itself, the description shall describe the (1) identification, (2) preparation

and (3) use of the chemical product”, which require all the three must be met to
conform to Article 26.3.

Claim 1 of the target patent involves (2'R)-2'-deoxy-2'-fluoro-2'-C-methyl uridine,
which we believe does not meet any of the above three requirements, and claim 1
does not conform to the provisions of Article 26.3 of the Chinese Patent Law.

About (1) identification of a chemical product, Section 3.1, Chapter 10, Part Il of The
Guideline of Patent Examination requires:
“As for the invention of a compound, the description shall indicate the
chemical name and the structural formula (including various function
groups, molecule steric-configuration and so on) or the molecular formula
of said compound. The explanation of the chemical structure shall be clear
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enough to enable a person skilled in the art to identify the compound. In
order to clearly identify the claimed compound, the description shall

describe the chemical/physical property parameters (such as the

various qualitative or quantitative data and spectrum, etc.) relating to

the technical problem to be solved by the invention.”

However, the specification of the target patent only provides the chemical formula of
(2'R)-2'-deoxy-2'-fluoro-2'-C-methyl uridine, but neither confirms whether this
compound has been successfully obtained, nor provides chemical/physical property
parameters (like NMR data) to identify this compound. Based on the observations in
5.4 above, a person skilled in the art, based on the specification, cannot be sure that
(2'R)-2'-deoxy-2'-fluoro-2'-C-methyl uridine has been successfully synthesized in the
target patent. Therefore, (2'R)-2'-deoxy-2'-fluoro-2'-C-methyl uridine is not identified
in the target patent.

About (2) preparation of a chemical product, Section 3.1, Chapter 10, Part II of The
Guideline of Patent Examination requires:
“The description of a chemical product invention shall describe at least one
preparation method and disclose the raw materials, procedures, conditions

and specially adapted equipment used for carrying out the method so as to
make it possible for a person skilled in the art to carry it out. In the case of
a compound invention, the example of its preparation is usually

required”.

However, the specification of the target patent does not provide a specific synthesis
method or preparation example for (2'R)-2'-deoxy-2'-fluoro-2'-C-methyl uridine. And
as observed above, the target patent fails to disclose the specific uracil/uridine-based
raw material and corresponding conditions for synthesis of
(2'R)-2'-deoxy-2'-fluoro-2'-C-methyl uridine. Therefore, a person skilled in the art
based on the  specification cannot carry out  preparation  of
(2'R)-2'-deoxy-2'-fluoro-2'-C-methyl uridine. Hence, the specification of the target
patent does not disclose any specific synthesis method or preparation example for
(2'R)-2'-deoxy-2'-fluoro-2'-C-methyl uridine, and fails to enable a person skilled in
the art to synthesis (2'R)-2'-deoxy-2'-fluoro-2'-C-methyl uridine.

About (3) use of a chemical product, Section 3.1, Chapter 10, Part Il of The Guideline
of Patent Examination requires:
“If a person skilled in the art is unable, on the basis of the prior art, to
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predict that the use and/or its technical effect stated in the invention can be
carried out, the description shall sufficiently provide qualitative or

quantitative data of experimental tests for the person skilled in the art to

be convinced that the technical solution of the invention enable the use to be
carried out and/or the effect as expected to be achieved.
For a new pharmaceutical compound or pharmaceutical composition,

not only its specific medical use or pharmacological action, but also its

effective amount and the method of application shall be described”

However, as described in 5.4, the specification of the target patent does not disclose
any qualitative or quantitative data or experimental tests that are sufficient to prove
that (2'R)-2'-deoxy-2'-fluoro-2'-C-methyl uridine can produce an expected anti-HCV
effect. Furthermore, as a new compound, the target patent does not provide an
effective amount for (2'R)-2'-deoxy-2'-fluoro-2'-C-methyl uridine. Therefore, a person
skilled in the art is unable to predict that (2'R)-2'-deoxy-2'-fluoro-2'-C-methyl uridine
can product the same or similar effect as (2'R)-2'-deoxy-2'-fluoro-2'-C-methyl
cytidine.

In summary, the new compound (2'R)-2'-deoxy-2'-fluoro-2'-C-methyl uridine in claim
1 of the target patent is not sufficiently disclosed in the specification, which does not
conform to the provisions of Article 26.3 of the Chinese Patent Law.

By the same token, claims 2-5, 7-11 and 13-16 also do not conform to the provisions
of Article 26.3 of the Chinese Patent Law.

V1. Conclusion

Based on the above evidence and reasons, claims 1, 5-7, 11-12 and 15-16 of the target
patent do not have novelty as required by Article 22.2 of the Chinese Patent Law;
claims 1-12 and 15-16 do not have inventiveness as required by Article 22.3 of the
Chinese Patent Law; claims 1-5, 7-11 and 13-16 are not supported by the specification,
and do not conform to the provisions of Article 26.4 of the Chinese Patent Law; and
claims 1-5, 7-11 and 13-16 are not sufficiently disclosed by the specification, and do
not conform to the provisions of Article 26.3 of the Chinese Patent Law. We sincerely
request the Board of re-examination to consider the above observations and announce
invalidation of the above claims of the target patent.

Petitioner: -MAK
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Request for Announcement of Invalidation
Supplemental Observations

Dear Board of Reexamination,

We, I-MAK, filed the request for announcement of invalidation of certain claims of
the Chinese patent Z1.200480019148.4 (hereinafter referred to as “target patent”) on
April 19, 2017, and are now writing to file supplemental evidences and observations
to support our previous observations.

I. Basic information of target patent

Patent No.: 200480019148.4

Patentee upon granting: Pharmasset, Inc (New Jersey, US)

Current Patentee: Gilead Sciences, Inc

Application date: April 21, 2004

Priority date: May 30, 2003

International Application/Publication Nos.: PCT/US2004/012472 (WO 2005003147)
Applicant of international application: Pharmasset, Ltd (Barbados)

Date of grant in China: June 24, 2009

Title of invention: Modified Fluorinated Nucleoside Analogues

II. New Evidence List

D9: Herdewijn et al., (1989);

D10: Matsuda et al., (1987);

D11: Wagner et al., (2000);

D12: Michael et al., (1998);

D13: Clark et al., (2005);

D14: Gilead’s defense observations filed in the opposition against EP2203462B in
EPO, accessible via the official web site of EPO:
https://register.epo.org/application?number=EP08732818&Ing=en&tab=doclist,
in which page the second document updated on Dec 11, 2005, named “Reply of
the patent proprietor to the notice(s) of opposition” (pages 114) is D14.



&I-MAK

I11. Claims granted for target patent (omitted)
IV. Facts and reasons used for this request (New)

The new facts and reasons used in this request are listed in the Table below, which are
only in addition to, not replacement of, the previous facts and reasons:

Claim # Article(s) Evidence used
concerned
Dl1;
D4+common knowledge;

1 Article 22.3 D4+D6; D4+D§+D7; D4+DS; D4+D7+D8; any of
the above combinations + common knowledge;
any of the above combinations + D9+D10
any of the above combinations + D6+D9+D10

12 ;12 é Article 22.3 The same as those for claim 1

V. Detailed facts and reasoning (supplemental)

S1. Supplemental observations to Section 5.3 of our previous observations

As observed in Section 5.3, a person skilled in the art would be motivated to replace
the 2°-OH (“down”) in the nucleoside analogs disclosed in D4 with a fluorine atom.
Based on this, in order to synthesize the target product having the 2’-F (“down”), a
person skilled in the art would be motivated and able to use DAST
(diethylaminosulfur trifluoride) to treat a corresponding nucleoside having a
2’-OH(*“up”)-2’-CH3(“down”) configuration to obtain the target product having the
2’-F (*“down”)-2’-CHj3(*“up”) configuration based on the teaching of D6, D9 and/or
D10.

D6 discloses that “Fluorine is usually introduced into these molecules through
nucleophilic attack on an anhydro-nucleoside or through replacement and inversion

of a stereochemically fixed hydroxyl group with diethylaminosulfur trifluoride
(DAST)” in lines 4-9 of the right column on page 2163, which explicitly indicates that
DAST has an effect of replacing hydroxyl with fluorine in a configuration-inversing

manner.

D9 (Herdewijn et al.) discloses such replacement and inversion effect of DAST. D9 in
lines 4-5 of the second last paragraph on page 80 discloses “This reagent (DAST) has
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been successfully applied for the replacement of a hydroxyl group by a fluorine atom”,

and in lines 1-2 of the last paragraph on page 80 discloses “The reaction with DAST
affords products resulting from Walden inversion”. It is well known in the art that
Walden inversion refers to configuration inversion of the group on a chiral carbon
atom. In other words, after replacement of OH with F by using DAST, the
configuration of F on the chiral carbon atom is reversed relative to that of the
hydroxyl group.

Furthermore, D9 discloses a couple of examples for such reactions with DAST on
pages 81 and 85:

B B
RO
CH,Cl;
ZhRT F
T Tr
A A
Tr Tr0
—
OTr F oTr
47 “

In addition, in the synthesis of 48, protective groups were used to protect hydroxyl
groups that were not to be replaced with F.

Therefore, based on the teachings of D6 and D9, in order to obtain
(2'R)-2'-deoxy-2'-fluoro(“down”)-2'-C-methyl(“up”) cytidine, a person skilled in the
art would be motivated and able to use DAST to treat a corresponding nucleoside
having a 2’-OH(“up”)-2’-CHs(“down”) configuration, with necessary protective
groups on the hydroxyl groups not to be replaced with F, so as to obtain the target
product.

The corresponding nucleoside having a 2’-OH(“up”)-2’-CHs(“down”) configuration,

as well as its synthesis, has been disclosed in D10 (Matsuda ef al.) (see Compound
18a on page 949 of D10).
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NH,
} KN
N30
H 0
HQ, 18a : R=Me
18b : R=Et
HO R

In summary, under the teaching of D6, D9 and D10, a person skilled in the art would
be fully motivated and able to use DAST to treat Compound 18a of D10, to achieve
the replacement of OH with F of the compound disclosed in D4, so as to obtain the
claimed compound of the target patent. And implementation of such a process has no
technical obstacles to overcome.

S2. Supplemental observations to Sections 5.4 and 5.5 of our previous

observations

S2.1 The mechanism by which nucleoside analogs inhibit viral nucleic acid
polymerases

It 1s well known in the art that viral replication in a host cell involves: stepwise
conversion of a nucleoside (N=A, U/T, G or C) by intracellular kinases into
5’-triphosphate of the nucleoside (NTP) which is the building block of DNA/RNA,
recognition of the NTP by viral DNA/RNA polymerase, and subsequent synthesis of
viral DNA/RNA. Based on this mechanism, nucleoside analogs (N’) have been
developed as antiviral drugs, in which case N’ enters the cell through the cell
membrane, is recognized by intracellular kinases (of the virus or the host) to turn into
N’TP, which competes with natural NTPs for recognition by viral DNA/RNA
polymerase and for incorporation into the viral DNA/RNA chain, and terminates
chain elongation by its difference from natural NTPs, so as to achieve inhibition (see
the first two paragraphs of the “Introduction” section and Figure 1 of D11 (Wagner et
al.), and also see the Abstract of D7). The nucleosides claimed by the target patent
also follow the above mechanism.

Therefore, for a new nucleoside analog to have effective antiviral activity of
inhibiting viral nucleic acid polymerase, it must show similar or higher rates in all the
above steps, 1.e. cell membrane penetration, monophosphorylation, diphosphorylation,
triphosphorylation, incorporation into the nucleic acid chain, and inhibition of chain

elongation, and meanwhile the degradation of the nucleoside analog, as well as any
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other intermediates, by other enzymes in the cell must be slow enough. These require
experiments to investigate and verify. However, the target patent only verified the
anti-HCV activity of (2'R)-2'-deoxy-2'-fluoro-2'-C-methyl cytidine, and based on this
result, a  person skilled in the art would not see that
(2'R)-2'-deoxy-2'-fluoro-2'-C-methyl uridine can also penetrate the cell membrane, be
phosphorylated into NTP, and be incorporated into the chain at rates that do not
significantly affect the final inhibitory activity.

S2.2 Nucleoside analogs differing only in the base do not necessarily have the same
or similar inhibitory activity, and may even have no activity

As a support to the conclusion in S2.1, D12 (Michael 1998) discloses a series
nucleoside analogs for antiviral (e.g. anti-HIV) purposes, which also follow the
mechanism described in S2.1 above (see lines 3-6 on page 347 of D12). That is, they
enter the cell, turn into triphosphate, and are incorporated into the chain to terminate
the elongation. The results of D12 show that, among these analogs, L-(+)-2a was
inactive to inhibit HIV, while L-(-)-2b showed moderate anti-HIV activity (see the
second last paragraph on page 349 of D12).

0
NH, H. CHy
LD o o
Y OH
k\N NG OH O”™ND
OH
OH
(+)-2a (-)-2b

The structures of L-(+)-2a and L-(-)-2b are shown above (see Scheme 4 of D12) and it
can be seen that they differ only in the base: adenosine for L-(+)-2a and thymine for
L-(-)-2b. Both adenosine and thymine are bases in viral DNA, but these two analogs
show significantly different antiviral activity. This further validates the conclusion
that nucleoside analogs that differ only in base do not necessarily have the same or
similar antiviral activity against the same virus, and some of them may even have no
activity at all.

S2.3 The target patent did not do any work on (2'R)-2'-deoxy-2'-fluoro-2'-C-methyl
uridine by the priority date.

D13 (the first author thereof is the first inventor of the target patent, Jeremy Clark)
discloses that (2'R)-2'-deoxy-2'-fluoro-2'-C-methyl uridine (Compound 9 of D13)
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showed no activity against HCV (see the first paragraph of the right column on page
5506 and Table 2 of D3), while (2'R)-2'-deoxy-2'-fluoro-2'-C-methyl cytidine
(Compound 1 of DI13) in the same assay showed apparent activity. This result also

verifies the conclusion of S2.1 above, that is, based on the positive activity of
(2'R)-2'-deoxy-2'-fluoro-2'-C-methyl cytidine, a person skilled in the art cannot infer
that (2'R)-2'-deoxy-2'-fluoro-2'-C-methyl uridine has the same, similar or even any
activity. It could rather have no activity like L-(+)-2a in D12. D3 also proves that the
activity of (2'R)-2'-deoxy-2'-fluoro-2'-C-methyl uridine was not investigated at all by

the patentee when the patent application was filed, that is, the patentee did not make
any technical contribution over the prior art regarding
(2'R)-2'-deoxy-2'-fluoro-2'-C-methyl uridine. Therefore, the technical solutions
related to (2'R)-2'-deoxy-2'-fluoro-2'-C-methyl uridine were not sufficiently disclosed
in the target patent, nor supported by the specification of the target patent.

Furthermore, D14, the observations filed by the patentee of the target patent in EPO
(in an opposition procedure against another related patent), shows that the patentee
admits that they did not know whether (2'R)-2'-deoxy-2'-fluoro-2'-C-methyl uridine
has anti-HCV activity at the priority date of the target patent. D14 includes several
statements made by Gilead:

€ 12.40 on page 65: Clark 2005 reported that (2'R)-2'-deoxy-2'-fluoro-2'-C-methyl
uridine (Compound 9) showed no activity against HCV;

€ 1245 on page 67: It was not known in 2007 why the compound
((2'R)-2'-deoxy-2'-fluoro-2'-C-methyl uridine) showed no activity. There were many
possible reasons for this inactivity, including poor uptake into the cell; fast
metabolization of the nucleoside; no or slow intracellular phosphorylation to the
mono-, di- or triphosphate; and fast metabolization of any of those phosphate
compounds.

From the above observations made by Gilead, they have admitted that:

1) By the date of filing (or priority date) of the target patent, the patentee or inventor
did not know whether (2'R)-2'-deoxy-2'-fluoro-2'-C-methyl uridine has anti-HCV
activity, because later on they found that the uridine analog has no activity; and

2) There were many possible reasons for this inactivity, and the exact reason was not
known by at least 2007, that is, by 2007 there was no known technical solution that
can make (2'R)-2'-deoxy-2'-fluoro-2'-C-methyl uridine active.

Therefore, by the priority date of the target patent, and even until 2007, a person
skilled in the art cannot predict that (2'R)-2'-deoxy-2'-fluoro-2'-C-methyl uridine has
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anti-HCV activity, and also cannot resolve this inactivity by known technical means
in the art or the contents disclosed in the target patent. That is, a person skilled in the
art has sufficient reason to doubt that (2'R)-2'-deoxy-2'-fluoro-2'-C-methyl uridine has
anti-HCV  activity. In conclusion, the technical solutions related to
(2'R)-2'-deoxy-2'-fluoro-2'-C-methyl uridine were not sufficiently disclosed in the
target patent, nor supported by the specification of the target patent.

Petitioner;: -MAK
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