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38 (S)-2-{[(2R, 3R 4R,5R)-5-(2,4-Diox0-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid pentyl ester;

39 (S)-2-{(4-Chloro-phenoxy)-[(2R,3R,4R,5R)-5-(2,4-diox0-3,4-dihydro-2H-
pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino } -propionic acid isopropyl ester;

40 (S)-2-{(4-Chloro-phenoxy)-[(2R,3R,4R,5R)-5-(2.4-dioxo-3,4-dihydro-2H-
pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino }-propionic acid butyl ester;

41 (S)-2-{(4-Chloro-phenoxy)-[(2R,3R,4R,5R)-5-(2,4-diox0-3,4-dihydro-2H-
pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino }-propionic acid cthyl ester;

42 (S)-2-{[(2R.3R4R,5R)-5-(2.4-Dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-p-tolyloxy-
phosphorylamino}-propionic acid butyl ester;

43 (S)-2-{[(2R,3R4R,5R)-5-(2.,4-Dioxo- 3.4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-p-tolyloxy-
phosphorylamino }-propionic acid benzyl ester;

44 (S)-2-{[(2R.3R.4R,5R)-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
butyric acid methyl ester;

45 (S)-2-{[(2R,3R.4R,5R)-5-(2.4-Dioxo0-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid 4-fluoro-benzyl ester;

46 (S)-2-{(2-Chloro-phenoxy)-[(2R,3R,4R,5R)-5-(2,4-diox0-3,4-dihydro-2H-
pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino } -propionic acid butyl ester;

47 (S)-2-{[(2R,3R 4R 5R)-5+(2.4-Diox0-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid 3-methyl-butyl ester;

48 (S)-2-{(2,4-Dichloro-phenoxy)-[(2R,3R.4R,5R)-5-(2,4-dioxo-3,4-dihydro-2H-
pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy|-
phosphorylamino }-propionic acid ethyl ester;

49 (S)-2-{[(2R.3R 4R,5R)-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid cyclohexyl ester;

50 (R)-2-{[(2R,3R,4R,5R)-5-(2,4-Diox0-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid butyl ester;

51 (R)-2-{[(2R.3R,4R,5R)-5-(2.4-Dioxo-3.4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid isopropyl ester;

52 (R)-2-{[(2R.3R.4R,5R)-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid benzyl ester;
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53 (S)-2-{(2-Chloro-phenoxy)-[(2R,3R,4R,5R)-5-(2,4-diox0-3,4-dihydro-2H-
pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino } -propionic acid butyl ester:

54 (S)-2-{(4-Bromo-phenoxy)-[(2R,3R,4R,5R)-5-(2.,4-diox0-3,4-dihydro-2H-
pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino } -propionic acid isopropyl ester;

55 (S)-2-[[(2R,3R 4R ,5R)-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-(4-fluoro-phenoxy)-
phosphorylamino]-propionic acid cyclohexyl ester;

56 (S)-2-[[(2R,3R.4R,5R)-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-(4-bromo-phenoxy)-
phosphorylamino]-propionic acid cyclohexyl ester;

57 (S)-2-{[(2R,3R,4R,5R)-5-(2,4-Dioxo0-3,4-dihydro-2H-pyrimidin- 1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
butyric acid isopropyl ester;

58 (S)-2-{[(2R,3R,4R,5R)-5-(2,4-Diox0-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
butyric acid cyclohexyl ester;

59 (S)-2-[[(2R,3R.4R,5R)-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-(4-fluoro-phenoxy)-
phosphorylamino]-butyric acid cyclohexyl ester;

60 (S)-2-{(4-Chloro-phenoxy)-[(2R,3R .4 R,5R)-5-(2,4-diox0-3,4-dihydro-2H-
pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino}-butyric acid isopropyl ester:

61 (S)-2-{[(2R,3R,4R,5R)-5-(2,4-Dioxo-3.,4-dihydro-2H-pyrimidin- 1 -yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid 2,2-difluoro-ethyl ester;

62 (S)-2-{[(2R,3R,4R,5R)-5-(2.,4-Dioxo- 3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid 2,2,2-trifluoro-1-trifluoromethyl-ethyl ester;

63 (S)-2-{[(2R,3R.4R,5R)-5-(2,4-Dioxo0-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino § -
propionic acid 2-fluoro-1-fluoromethyl-ethyl ester;

64 (S)-2-{[(2R,3R,4R,5R)-5-(2,4-Dioxo- 3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid cyclopropyl methyl ester;

65 (S)-2-{[(2R,3R.4R,5R)-5-(2,4-Diox0-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
butyric acid cyclopentyl ester;

66 (S)-2-{[(2R,3R 4R 5R)-5-(6-Amino-purin-9-yl)-4-fluoro-3-hydroxy-4-methyl-
tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino }-propionic acid methyl ester;
67 (S)-2-{[(2R,3R,4R,5R)-5-(2-Amino-6-hydroxy-purin-9-yl)-4-fluoro-3-
hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -propionic

acid methyl ester;
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68 (S)-2-{(R)-[(2R,3R 4R,5R)-5-(2,6-Diamino-purin-9-yl)-4-fluoro-3-hydroxy-4-
methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -propionic acid
methyl ester;

69 (S)-2-{[(2R.3R 4R ,5R)-5-(2-Amino-6-cyclopentylamino-purin-9-yl)-4-fluoro-
3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid methyl ester;

70 (S)-2-{[(2R,3R 4R ,5R)-5-(2-Amino-6-azetidin-1-yl-purin-9-yl)-4-fluoro-3-
hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -propionic
acid methyl ester;

71 (S)-2-{[(2R,3R.,4R,5R)-5-(2-Amino-6-dicthylamino-purin-9-yl)-4-fluoro-3-
hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -propionic
acid methyl ester;

72 (S)-2-{[(2R,3R.4R,5R)-5-(2-Amino-6-propylamino-purin-9-yl)-4-fluoro-3-
hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -propionic
acid methyl ester;

73 (S)-2-{[(2R.3R 4R ,5R)-5-(2-Amino-6-cyclobutylamino-purin-9-yl)-4-fluoro-
3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid methyl ester;

74 (S)-2-({(2R.3R.4R,5R)-5-[2-Amino-6-(4-methyl-piperazin-1-yl)-purin-9-y []-
4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy } -phenoxy-p
hosphorylamino)-propionic acid methyl ester;

75 (2S)-methyl 2-((((2R,3R 4R, 5R )-4-fluoro-3-hydroxy-4-methyl-5-(6-
(propylamino)-9H-purin-9-yl)tetrahydrofuran-2-
yl)methoxy)(phenoxy)phosphorylamino)propanoate;

76 (2S)-methyl 2-((((2R,3R,4R,5R)-5-(6-(cyclobutylamino)-9H-purin-9-yl)-4-
fluoro-3-hydroxy-4-methyltetrahydrofuran-2-
yhmethoxy)(phenoxy)phosphorylamino)propanoate;

77 (2S)-methyl 2-((((2R.3R4R.5R)-5-(6-(cyclopentylamino)-9H-purin-9-y1)-4-
fluoro-3-hydroxy-4-methyltetrahydrofuran-2-
yl)methoxy)(phenoxy)phosphorylamino)propanoate;

78 (2S)-methyl 2-((((2R,3R.4R,5R)-5-(6-(aziridin-1-yl)-9H-purin-9-yl)-4-fluoro-
3-hydroxy-4-methyltetrahydrofuran-2-
ylmethoxy)(phenoxy)phosphorylamino)propanoate;

79 (2S)-methyl 2-((((2R,3R.,4R 5R)-4-fluoro-3-hydroxy-4-methyl-5-(6-(piperidin-
1-y1)-9H-purin-9-ytetrahydrofuran-2-
ylhmethoxy)(phenoxy)phosphorylamino)propanoate; and

80 (2S)-methyl 2-((((2R,3R 4R ,5R)-5-(6-(azetidin-1-y1)-9H-purin-9-yl)-4-fluoro-
3-hydroxy-4-methyltetrahydrofuran-2-
ylmethoxy)(phenoxy)phosphorylamino)propanoate.

3. A composition for the treatment and/or prophylaxis of any of the viral
agents disclosed herein said composition comprising a pharmaceutically acceptable
medium selected from among an excipient, carrier, diluent, and equivalent medium and a

compound, its sterecoisomer, salt, hydrate, solvate, or crystalline form thereof, represented
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by formula I:
B O .
- T | l Base
R N—PZ—0 0
'
1 5%
CO,R? o8 A RO
§ %
Y X
1
wherein

(a) R' is hydrogen, n-alkyl; branched alkyl; cycloalkyl; or aryl, which
includes, but is not limited to, phenyl or naphthyl, where phenyl or naphthyl are
optionally substituted with at least one of C ¢ alkyl, C, alkenyl, C,4 alkynyl, C¢
alkoxy, F, Cl, Br, 1, nitro, cyano, C; haloalkyl, -N(R"),, C}.s acylamino, -NHSO,C
alkyl, -SO,N(R"),, COR", and -SO,C ¢ alkyl; (R" is independently hydrogen or alkyl,
which includes, but is not limited to, Cj.50 alkyl, Cy.1¢ alkyl, or Cy alkyl, R" is —OR' or -
NR"));

(b) R* is hydrogen, C 1.0 alkyl, R™ or R*” and R” together are (CH,), s0 as to
form a cyclic ring that includes the adjoining N and C atoms, C(O)CR*R*NHR', where
nis2 to4and R',R* and R™;

(c) R* and R™ are (i) independently selected from hydrogen, C.jp alkyl,
cycloalkyl, -(CH2){(NR"),, Cy hydroxyalkyl, -CH,SH, -(CH;),S(0)¢Me, -
(CH,):NHC(=NH)NH,, (1H-indol-3-yl)methyl, (1H-imidazol-4-yl)methyl, -
(CH,).COR", aryl and aryl C .z alkyl, said aryl groups optionally substituted with a
group selected from hydroxyl, Cy.jp alkyl, C 6 alkoxy, halogen, nitro and cyano: (ii) R™
and R™ both are Ci alkyl; (iii) R*and R™ together are(CH;)y so as to form a spiro ring;
(iv) R* is hydrogen and R* and R’ together are (CH,), so as to form a cyclic ring that
includes the adjoining N and C atoms (v) R™ is hydrogen and R* and R” together are

(CH>), so as to form a cyclic ring that includes the adjoining N and C atoms, where ¢ is |
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t06,dis0to2,eis0to 3, fis2to 5, nis 2 to 4, and where R is independently hydrogen
or C ¢ alkyl and R" is -OR' or -N(R"),); (vi) R* is H and R* is H, CHs, CH,CH;,
CH(CHs),, CH,CH(CH3),, CH(CH:)CH,CHi, CH,Ph, CHz-indol-3-yl, -CH,CH,SCH3,
CH,CO,H, CH,C(O)NH,, CH,CH,COOH, CH,CH,C(O)NH,, CH,CH,CH,CH,;NH3, -
CH,CH,CH,NHC(NH)NH,, CH;-imidazol-4-yl, CH,OH, CH(OH)CH3, CH»((4'-OH)-
Ph), CH,SH, or lower cycloalkyl; or (viii) R* is CHa, -CH,CHi, CH(CH3),,
CH,CH(CH3),, CH(CH:)CH,CH3s, CH,Ph, CH;-indol-3-yl, -CH,CH,SCH3, CH,CO:H,
CH,C(O)NH;, CH,CH,COOH, CH,CH>C(O)NH,, CH,CH,CH,CH;NH3, -
CH,CH,CH,NHC(NH)NH,, CH;-imidazol-4-yl, CH,OH, CH(OH)CH:, CH,((4'-OH)-
Ph), CH,SH, or lower cycloalkyl and R* is H, where R* is independently hydrogen or
alkyl, which includes, but is not limited to, C.5 alkyl, Cy.jo alkyl, or Cy alkyl, R is —
OR' or -N(R*)):

(d) R'is hydrogen, Cp alkyl, Cy.jp alkyl optionally substituted with a lower
alkyl, alkoxy, di(lower alkyl)-amino, or halogen, C; 4 haloalkyl, Cs 4 cycloalkyl,
cycloalkyl alkyl, cycloheteroalkyl, aminoacyl, aryl, such as phenyl, heteroaryl, such as,

pyridinyl, substituted aryl, or substituted heteroaryl;

(¢) R’ is H, a lower alkyl, CN, vinyl, O-(lower alkyl), hydroxyl lower alkyl,
i.e., -(CH;),OH, where p is 1 -6, including hydroxyl methyl (CH,OH), CH;F, Na,
CH,CN, CH;NH,, CH;NHCH3, CH;N(CHs;),, alkyne (optionally substituted), or halogen,
including F, Cl, Br, or I, with the provisos that when X is OH, base is cytosine and R° is
H, R’ cannot be N:and when X is OH, R is CHj or CH,F and B is a purine base, R’

cannot be H;
(H  R%is H, CHs, CH,F, CHF,, CFs, F, or CN;
(2) X is H, OH, F, OMeg, halogen, NH,, or Ni;

(h) Y is OH, H, Cy4 alkyl, Cy4 alkenyl, C54 alkynyl, vinyl, N1, CN, CL, Br, F,
I, NO,, OC(0)O(C .4 alkyl), OC(0)O(C.4 alkyl), OC(O)O(C;4 alkynyl), OC(O)O(C>.4
alkenyl), OC,_jo haloalkyl, O(aminoacyl), O(Cy_jo acyl), O(C,_4 alkyl), O(C,.4 alkenyl),
S(C4 acyl), S(Cy.4 alkyl), S(Cs.4 alkynyl), S(C2.4 alkenyl), SO(C 4 acyl), SO(C 4 alkyl),

2980901-1 - 690 -

Gilead Exhibit 2020
PGR2023-00046 - Page 00702



15

20

Docket No. 60137.0034USU1

SO(Cy4 alkynyl), SO(C,.4 alkenyl), SO2(C 4 acyl), SO2(Cy4 alkyl), SO2(Cy4 alkynyl),
SO;(C,.4 alkenyl), OS(0),(C 4 acyl), OS(0),(C, 4 alkyl), OS(0)»(C,4 alkenyl), NH,,
NH(C4 alkyl), NH(C,.4 alkenyl), NH(C, 4 alkynyl), NH(C4 acyl), N(C4 alkyl),, N(C).
13 acyl),, wherein alkyl, alkynyl, alkenyl and vinyl are optionally substituted by Ni, CN,
one to three halogen (Cl, Br, F, I), NO,, C(O)O(C,_4 alkyl), C(O)O(C) 4 alkyl), C(O)O(C.
4 alkynyl), C(O)O(C,.4 alkenyl), O(C 4 acyl), O(C 4 alkyl), O(C,.4 alkenyl), S(C,_; acyl),
S(C4 alkyl), S(Cs4 alkynyl), S(Cy.4 alkenyl), SO(C 4 acyl), SO(C .4 alkyl), SO(Cy4
alkynyl), SO(C,.4 alkenyl), SO,(C).4 acyl), SO(C) 4 alkyl), SOx(C,.4 alkynyl), SO(Cs4
alkenyl), OS(0)2(C4 acyl), OS(0)2(Cy4 alkyl), OS(0)x(C,4 alkenyl), NHz, NH(C 4
alkyl), NH(C,4 alkenyl), NH(C, 4 alkynyl), NH(C, 4 acyl), N(C,_4 alkyl),, N(C, 4 acyl),:

the base is a naturally occurring or modified purine or pyrimidine base

represented by the following structures:

RY (0] RIO 9]
RY I \;L RBIM\L </Z | \N </N | NH
R T O R’ T o N N)\R“ N NA\NHz
a b c d
wherein
ZisNor CR'";

R’, R®,R?, R", and R"'are independently H, 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,-Cg, lower
alkenyl of C;-Cs, halogenated (F, Cl, Br, 1) lower alkenyl of C,-Cs, lower alkynyl of C,-
C¢ such as C=CH, halogenated (F, Cl, Br, I) lower alkynyl of C,-Cs, lower alkoxy of C-
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Cs, halogenated (F, Cl, Br, I) lower alkoxy of C,-Cg, CO;H, CO;R", CONH,, CONHR',
CONR‘:, CH=CHC02H, or CH=CHC02R‘,

wherein R' is an optionally substituted alkyl , which includes, but is not limited to,
an optionally substituted C,.» alkyl, an optionally substituted C,_ig alkyl, an optionally
substituted lower alkyl: an optionally substituted cycloalkyl; an optionally substituted
alkynyl of C,-Cg, an optionally substituted lower alkenyl of C,-Cg, or optionally
substituted acyl, which includes but is not limited to C(O) alkyl, C(O)(C) .20 alkyl),
C(O)(C.1p alkyl), or C(O)(lower alkyl) or alternatively, in the instance of NR';, each R’
comprise at least one C atom that are joined to form a heterocycle comprising at least two

carbon atoms; and

R'? is an H, halogen (including F, Cl, Br, I), OH, OR', SH, SR', NH,, NHR', NR',,
NO; lower alkyl of C;-C, halogenated (F, CI, Br, I) lower alkyl of C,-Cq, lower alkenyl
of C,-Cg, halogenated (F, Cl, Br, 1) lower alkenyl of C5-Cy , lower alkynyl of C5-Cg,
halogenated (F, Cl, Br, 1) lower alkynyl of C,-Cg, lower alkoxy of C-Cg, halogenated (F,
Cl, Br, I) lower alkoxy of C;-Cg, CO,H, CO;R', CONH,, CONHR', CONR";,
CH=CHCO;H, or CH=CHCO;R"; with the proviso that when base is represented by the
structure ¢ with R" being hydrogen, R'? is not a: (i) -C=C-H, (ii) -C=CHa, or (iii) -NO,.

4. A composition for the treatment and/or prophylaxis of any of the viral
agents disclosed herein said composition comprising a pharmaceutically acceptable
medium selected from among an excipient, carrier, diluent, and equivalent medium and a
compound, its stereoisomer, salt, hydrate, solvate, or crystalline form thereof, selected

from among

5 2'-Deoxy-2'-fluoro-2'-C-methyluridine 5'-(phenyl methoxy-alanyl phosphate
((S)-2-{[(2R,3R 4R,5R)-5-(2,4-Diox0-3,4-dihydro-2H-pyrimidin- 1 -yl)-4-fluoro-3-
hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -propionic
acid methyl ester);

6 2'-Deoxy-2'-fluoro-2'-C-methyluridine 5'-(phenyl methoxy-valyl phosphate
((S)-2-{[(2R,3R ,4R,5R)-5-(2.4-Diox0-3,4-dihydro-2H-pyrimidin-1-yl)-4-fluoro-3-
hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -3-methyl-
butyric acid methyl ester;
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7 2'-Deoxy-2'"-fluoro-2'-C-methyluridine 5'-(4-bromophenyl methoxy-valyl
phosphate ((S)-2-{(4-bromo-phenoxy)-[(2R,3R.4R,5R )-5-(2.4-dioxo0-3,4-dihydro-2H-
pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino }-3-methyl-butyric acid methyl ester);

8 2'-Deoxy-2"-fluoro-2'-C-methyluridine 5'-(4-bromophenyl methoxy-alanyl
phosphate (((S)-2-{(4-bromo-phenoxy)-[(2R,3R,4R,5R)-5-(2,4-diox0-3.4-dihydro-2H-
pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino }-propionic acid methyl ester);

9  N*-(N,N-dimethylformamidinyl)-2'-deoxy-2'-fluoro-2'-C-methylcytidine;

10 2'-Deoxy-2'-fluoro-2'-C-methylcytidine 5'-(phenyl methoxy-alanyl phosphate
(((S)-2-{[(2R,3R.4R,5R)-5-(2-0x0-3-amino-pyrimidin- 1-yl)-4-fluoro-3-hydroxy-4-
methyl-tetrahydro-furan-2-ylmethoxy]-phenyoxy-phosphorylamino } -propionic acid
methyl ester);

11 2'-Deoxy-2"-fluoro-2'-C-methyleytidine 5'-(4-bromophenyl methoxy-valyl
phosphate (2'-Deoxy-2'-fluoro-2'-C-methyluridine 5'-(4-bromophenyl methoxy-valyl
phosphate ((S)-2-{(4-bromo-phenoxy)-[(2R, 3R 4R ,5R)-5-(2-0x0-3-amino-pyrimidin-1-
yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phosphorylamino } -3-
methyl-butyric acid methyl ester);

12 2'-deoxy-2'-fluoro-2'-C-methylcytidine 5'-(phenyl methoxy-valyl phosphate
((S)-2-{[(2R,3R 4R ,5R)-5-(2-0x0-3-amino-pyrimidin- 1 -yl)-4-fluoro-3-hydroxy-4-
methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -3-methyl-butyric
acid methyl ester;

13 (S)-2-{[(2R,3R.4R,5R)-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid ethyl ester;

14 (S)-2-[[(2R,3R 4R,5R)-5-(2,4-Dioxo-3.,4-dihydro-2H-pyrimidin- -yl )-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-(naphthalen-1-yloxy)-
phosphorylamino]-propionic acid benzyl ester;

15 {[(2R,3R.4R,5R)-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin- 1-yl)-4-fluoro-3-
hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -acetic
acid methyl ester;

16 (S)-2-{(2.4-Dichloro-phenoxy)-[(2R,3R 4R ,5R)-5-(2,4-diox0-3,4-dihydro-2H-
pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino }-propionic acid methyl ester;

17 (S)-2-[[(2R,3R,4R,5R)-5~(2,4-Diox0-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-(naphthalen-1-yloxy)-
phosphorylamino]-propionic acid methyl ester;

18 (S)-1-{[(2R,3R 4R,5R)-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphoryl} -
pyrrolidine-2-carboxylic acid methyl ester;

19 (S)-2-{[(2R,3R 4R ,5R)-5-(2,4-Diox0-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid butyl ester;

20 (S)-2-{[(2R.3R.4R,5R)-5-(2.4-Diox0-3.4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid benzyl ester;
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21 (S)-2-[[(2R.3R.4R,5R)-5~(2,4-Diox0-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-(4-fluoro-phenoxy)-
phosphorylamino]-propionic acid methyl ester;

22 (S)-2-{(4-Chloro-phenoxy)-[(2R,3R,4R,5R)-5-(2,4-diox0-3,4-dihydro-2H-
pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino }-propionic acid methyl ester;

23 (S)-2-{(3.4-Dichloro-phenoxy)-[(2R,3R.4R,5R)-5-(2,4-diox0-3,4-dihydro-2H-
pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino }-propionic acid methyl ester;

24 (S)-2-{[(2R,3R.4R,5R)-5-(2,4-Diox0-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid sec-butyl ester;

25 (S)-2-{[(2R.3R4R,5R)-5-(2.4-Dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid isopropyl ester;

26 (S)-2-[[(2R,3R4R,5R)-5-(2,4-Dioxo-3 4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-(4-methoxy-phenoxy)-
phosphorylamino]-propionic acid butyl ester;

27 (S)-2-[[(2R,3R 4R,5R)-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-(4-fluoro-phenoxy)-
phosphorylamino]-propionic acid ethyl ester;

28 (S)-2-[[(2R,3R 4R,5R)-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-(4-fluoro-phenoxy)-
phosphorylamino]-propionic acid isopropyl ester;

29 (S)-2-[[(2R,3R 4R,5R)-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-(4-fluoro-phenoxy)-
phosphorylamino]-propionic acid benzyl ester;

30 (S)-2-[[(2R,3R 4R,5R)-5-(2.4-Dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-(4-methoxy-phenoxy)-
phosphorylamino]-propionic acid isopropyl ester;

31 (S)-2-{(2-Chloro-phenoxy)-[(2R.3R,4R,5R)-5-(2,4-diox0-3.4-dihydro-2H-
pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy|-
phosphorylamino }-propionic acid benzyl ester;

32 (S)-2-{(2,4-Dichloro-phenoxy)-[(2R,3R ,4R,5R)-5-(2.4-diox0-3.4-dihydro-2H-
pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino } -propionic acid butyl ester;

33 (S)-2-{[(2R,3R.4R,5R)-5-(2,4-Diox0-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-p-tolyloxy-
phosphorylamino }-propionic acid isopropyl ester;

34 (S)-2-[[(2R,3R 4R,5R)-5-(2,4-Dioxo0-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-(4-fluoro-phenoxy)-
phosphorylamino]-propionic acid butyl ester;

35 (S)-2-{(3.4-Dichloro-phenoxy)-[(2R,3R.4R,5R)-5-(2,4-dioxo0-3,4-dihydro-2H-
pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino} -propionic acid ethyl ester;
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36 (S)-2-{(2-Chloro-phenoxy)-[(2R,3R,4R,5R)-5-(2,4-diox0-3,4-dihydro-2H-
pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino }-propionic acid isopropyl ester;

37 (S)-2-[[(2R,3R 4R,5R)-5-(2,4-Diox0-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-(4-methoxy-phenoxy)-
phosphorylamino]-propionic acid benzyl ester;

38 (S)-2-{[(2R,3R 4R ,5R)-5-(2,4-Dioxo0-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid pentyl ester;

39 (S)-2-{(4-Chloro-phenoxy)-[(2R,3R,4R,5R)-5-(2,4-diox0-3,4-dihydro-2H-
pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino }-propionic acid isopropyl ester;

40 (S)-2-{(4-Chloro-phenoxy)-[(2R,3R,4R,5R)-5-(2,4-diox0-3,4-dihydro-2H-
pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino}-propionic acid butyl ester;

41 (S)-2-{(4-Chloro-phenoxy)-[(2R,3R,4R,5R)-5-(2,4-diox0-3.,4-dihydro-2H-
pyrimidin- 1-y1)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino }-propionic acid ethyl ester:

42 (S)-2-{[(2R.3R.4R,5R)-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-p-tolyloxy-
phosphorylamino }-propionic acid butyl ester;

43 (S)-2-{[(2R,3R.4R,5R)-5-(2,4-Dioxo- 3.4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-p-tolyloxy-
phosphorylamino }-propionic acid benzyl ester;

44 (S)-2-{[(2R,3R.4R,5R)-5+(2,4-Diox0-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
butyric acid methyl ester;

45 (S)-2-{[(2R,3R 4R 5R)-5+(2.4-Diox0-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid 4-fluoro-benzyl ester;

46 (S)-2-{(2-Chloro-phenoxy)-[(2R.3R,4R,5R)-5-(2,4-diox0-3.4-dihydro-2H-
pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy|-
phosphorylamino }-propionic acid butyl ester;

47 (S)-2-{[(2R.3R 4R,5R)-5-(2,4-Diox0-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid 3-methyl-butyl ester;

48 (S)-2-{(2.4-Dichloro-phenoxy)-[(2R,3R.4R,5R)-5-(2,4-dioxo-3,4-dihydro-2H-
pyrimidin-1-y1)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino }-propionic acid ethy! ester;

49 (S)-2-{[(2R,3R 4R,5R)-5-(2.4-Dioxo-3.4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid cyclohexyl ester;

50 (R)-2-{[(2R.3R.4R,5R)-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid butyl ester;
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51 (R)-2-{[(2R.3R,4R,5R)-5-(2.4-Dioxo-3 4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid isopropyl ester;

52 (R)-2-{[(2R,3R.4R,5R)-5-(2,4-Dioxo-3 4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid benzyl ester;

53 (S)-2-{(2-Chloro-phenoxy)-[(2R,3R,4R,5R)-5-(2,4-dioxo-3,4-dihydro-2H-
pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino }-propionic acid butyl ester;

54 (S)-2-{(4-Bromo-phenoxy)-[(2R,3R,4R,5R)-5-(2,4-diox0-3,4-dihydro-2H-
pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino }-propionic acid isopropyl ester;

55 (S)-2-[[(2R.3R,4R,5R )-5-(2,4-Dioxo0-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxyJ-(4-fluoro-phenoxy)-
phosphorylamino]-propionic acid cyclohexyl ester;

56 (S)-2-[[(2R,3R 4R ,5R)-5-(2,4-Diox0-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-(4-bromo-phenoxy)-
phosphorylamino]-propionic acid cyclohexyl ester;

57 (S)-2-{[(2R.3R.4R,5R)-5-(2.4-Dioxo-3.4-dihydro-2H-pyrimidin- 1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
butyric acid isopropyl ester;

58 (S)-2-{[(2R,3R,4R,5R)-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin- | -yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
butyric acid cyclohexyl ester;

59 (S)-2-[[(2R,3R.4R,5R)-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-(4-fluoro-phenoxy)-
phosphorylamino]-butyric acid cyclohexyl ester:

60 (S)-2-{(4-Chloro-phenoxy)-[(2R,3R.4 R,5R)-5-(2.,4-dioxo-3,4-dihydro-2H-
pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino}-butyric acid isopropy! ester;

61 (S)-2-{[(2R.3R.4R,5R)-5-(2,4-Dioxo0-3.,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino § -
propionic acid 2,2-difluoro-cthyl ester;

62 (S)-2-{[(2R,3R,4R,5R)-5-(2,4-Dioxo- 3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid 2,2.2-trifluoro-1-trifluoromethyl-ethyl ester:

63 (S)-2-{[(2R,3R,4R,5R)-5-(2,4-Diox0-3,4-dihydro-2H-pyrimidin- 1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid 2-fluoro-1-fluoromethyl-ethyl ester;

64 (S)-2-{[(2R,3R,4R,5R)-5-(2,4-Dioxo- 3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid cyclopropyl methyl ester;

65 (S)-2-{[(2R,3R,4R,5R)-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin- | -yl )-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
butyric acid cyclopentyl ester;
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66 (S)-2-{[(2R,3R 4R,5R)-5-(6-Amino-purin-9-yl)-4-fluoro-3-hydroxy-4-methyl-
tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino }-propionic acid methyl ester;
67 (S)-2-{[(2R,3R 4R ,5R)-5-(2-Amino-6-hydroxy-purin-9-yl)-4-fluoro-3-
hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -propionic

acid methyl ester;

68 (S)-2-{(R)-[(2R.3R.,4R,5R)-5-(2,6-Diamino-purin-9-yl)-4-fluoro-3-hydroxy-4-
methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -propionic acid
methyl ester;

69 (S)-2-{[(2R,3R,4R,5R)-5-(2-Amino-6-cyclopentylamino-purin-9-yl)-4-fluoro-
3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid methyl ester;

70 (S)-2-{[(2R,3R 4R ,5R)-5-(2-Amino-6-azetidin- 1 -yl-purin-9-yl)-4-fluoro-3-
hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -propionic
acid methyl ester;

71 (S)-2-{[(2R,3R.4R,5R)-5-(2-Amino-6-dicthylamino-purin-9-yl)-4-fluoro-3-
hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -propionic
acid methyl ester;

72 (S)-2-{[(2R,3R 4R.5R)-5-(2-Amino-6-propylamino-purin-9-yl)-4-fluoro-3-
hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -propionic
acid methyl ester;

73 (S)-2-{[(2R,3R 4R ,5R)-5-(2-Amino-6-cyclobutylamino-purin-9-yl)-4-fluoro-
3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid methyl ester;

74 (S)-2-({(2R.3R,4R,5R)-5-[2-Amino-6-(4-methyl-piperazin-1-yl)-purin-9-y []-
4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy } -phenoxy-p
hosphorylamino)-propionic acid methyl ester;

75 (2S)-methyl 2-((((2R,3R 4R ,5R )-4-fluoro-3-hydroxy-4-methyl-5-(6-
(propylamino)-9H-purin-9-yl)tetrahydrofuran-2-
yl)methoxy)(phenoxy)phosphorylamino)propanoate;

76 (2S)-methyl 2-((((2R,3R.4R,5R)-5-(6-(cyclobutylamino)-9H-purin-9-yl)-4-
fluoro-3-hydroxy-4-methyltetrahydrofuran-2-
ylmethoxy)(phenoxy)phosphorylamino)propanoate;

77 (2S)-methyl 2-((((2R,3R.4R,5R)-5-(6-(cyclopentylamino)-9H-purin-9-yl)-4-
fluoro-3-hydroxy-4-methyltetrahydrofuran-2-
yl)methoxy)(phenoxy)phosphorylamino)propanoate;

78 (2S)-methyl 2-((((2R,3R.4R,5R)-5-(6-(aziridin-1-yl)-9H-purin-9-yl)-4-fluoro-
3-hydroxy-4-methyltetrahydrofuran-2-
ylmethoxy)(phenoxy)phosphorylamino)propanoate:

79 (2S)-methyl 2-((((2R.3R.4R,5R)-4-fluoro-3-hydroxy-4-methyl-5-(6-(piperidin-
1-y1)-9H-purin-9-yl)tetrahydrofuran-2-
yDmethoxy)(phenoxy)phosphorylamino)propanoate; and

80 (2S)-methyl 2-((((2R,3R 4R ,5R)-5-(6-(azetidin-1-yl)-9H-purin-9-yl)-4-fluoro-
3-hydroxy-4-methyltetrahydrofuran-2-
yl)methoxy)(phenoxy)phosphorylamino)propanoate.
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5. A use of the compound represented by formula I in the manufacture of a
medicament for the treatment of any condition the result of an infection by hepatitis C
virus, West Nile virus, yellow fever virus, dengue virus, rhinovirus, polio virus, hepatitis

A virus, bovine viral diarrhea virus or Japanese encephalitis virus.

wherein the compound, its stercoisomer, salt, hydrate, solvate, or crystalline form

thereof, are represented by formula I:

> O .
R T Base
Rga\ﬁ/w —pPi—0 Q
| \\\\\u
1 R3
CO,R* OR R®
Y X
I
wherein

(a) R' is hydrogen, n-alkyl; branched alkyl; cycloalkyl; or aryl, which
includes, but is not limited to, phenyl or naphthyl, where phenyl or naphthyl are
optionally substituted with at least one of Cy. alkyl, C,.¢ alkenyl, Cz6 alkynyl, C;5
alkoxy, F, Cl, Br, I, nitro, cyano, C,_s haloalkyl, -N(Rl‘)z, C). acylamino, -NHSO,C, 4
alkyl, -SO,N(R"),, COR", and -SO,C, alkyl; (R" is independently hydrogen or alkyl,
which includes, but is not limited to, Cy.20 alkyl, C.10 alkyl, or Cy alkyl, R"" is —OR' or -
N(R")2);

(b) R? is hydrogen, C .10 alkyl, R* or R* and R? together are (CH,), so as to
form a cyclic ring that includes the adjoining N and C atoms, C(O)CR™R*NHR', where
nis 2 to4and R', R*, and R™;

(c) R* and R™ are (i) independently sclected from hydrogen, C.10 alkyl,
cycloalkyl, -(CH,)((NR™),, C, hydroxyalkyl, -CH,SH, -(CH,),S(0)¢Me, -
(CH;)sNHC(=NH)NH,, (1H-indol-3-yl)methyl, (1H-imidazol-4-yl)methyl, -
(CH,).COR™, aryl and aryl C, .1 alkyl, said aryl groups optionally substituted with a
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group selected from hydroxyl, Cy.i alkyl, C, alkoxy, halogen, nitro and cyano; (ii) R*™
and R™ both are C, 4 alkyl; (i) R* and R™ together are(CH,); so as to form a spiro ring;
(iv) R* is hydrogen and R™ and R? together are (CH,), so as to form a cyclic ring that
includes the adjoining N and C atoms (v) R* is hydrogen and R* and R” together are
(CH3), so as to form a cyclic ring that includes the adjoining N and C atoms, where ¢ is 1
to6,dis0to2,eis0to 3, fis 2to 5, nis 2 to 4, and where R is independently hydrogen
or Cyg alkyl and R" is -OR' or -N(R¥),): (vi) R* is H and R* is H, CHz, CH,CHa,
CH(CHa3),, CH;CH(CH3)z, CH(CHz)CH,CHs, CH,Ph, CH;-indol-3-yl, -CH,CH,SCHys,
CH,CO;H, CH,C(O)NH;, CH,CH,COOH, CH,CH,C(O)NH,, CH,CH,CH,CH;NH,, -
CH,CH,CH,NHC(NH)NH,, CH,-imidazol-4-yl, CH,OH, CH(OH)CH3, CH,((4'-OH)-
Ph), CH,SH, or lower cycloalkyl; or (viii) R™is CH;, -CH,CH;, CH(CHa»),,
CH,CH(CH3),, CH(CH:)CH,CHs, CH,Ph, CH;-indol-3-yl, -CH,CH,SCH3, CH,CO:H,
CH,C(O)NH,, CH,CH,;COOH, CH;CH,C(O)NH,, CH,CH,CH,CH,NH,, -
CH,CH,CH,;NHC(NH)NH,, CH,-imidazol-4-yl, CH,OH, CH(OH)CH:, CH,((4'-OH)-
Ph), CH,SH, or lower cycloalkyl and R* is H, where R is independently hydrogen or
alkyl, which includes, but is not limited to, C.29 alkyl, Cy.1 alkyl, or Cy.¢ alkyl, R™ is -
OR' or -N(R¥),);

(d) R* is hydrogen, C,.1 alkyl, C,_; alkyl optionally substituted with a lower
alkyl, alkoxy, di(lower alkyl)-amino, or halogen, C,_, haloalkyl, Cs.y cycloalkyl,
cycloalkyl alkyl, cycloheteroalkyl, aminoacyl, aryl, such as phenyl, heteroaryl, such as,

pyridinyl, substituted aryl, or substituted heteroaryl;

(¢) R’is H, a lower alkyl, CN, vinyl, O-(lower alkyl), hydroxyl lower alkyl,
i.e., -(CH,),OH, where p is 1 -6, including hydroxyl methyl (CH,OH), CH,F, N3,
CH,CN, CH;NH;, CH;NHCH3, CH;N(CHa)s, alkyne (optionally substituted), or halogen,
including F, Cl, Br, or I, with the provisos that when X is OH, base is cytosine and R® is
H, R’ cannot be N:and when X is OH, R is CH; or CH;F and B is a purine base, R’

cannot be H;
() R%is H, CHs, CHyF, CHF,, CFs, F, or CN;

(2) X is H, OH, F, OMeg, halogen, NH,, or Ni;
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(h) Y is OH, H, C 4 alkyl, C,4 alkenyl, C,4 alkynyl, vinyl, N3, CN, Cl, Br, F,
1, NO,, OC(0)O(C, 4 alkyl), OC(0)O(C, 4 alkyl), OC(O)O(C,4 alkynyl), OC(0)O(C;.4
alkenyl), OC|_jy haloalkyl, O(aminoacyl), O(C|_jg acyl), O(C) 4 alkyl), O(C,.4 alkenyl),
S(C )4 acyl), S(C 4 alkyl), S(Cy.4 alkynyl), S(C,.4 alkenyl), SO(C, 4 acyl), SO(C4 alkyl),
SO(C4 alkynyl), SO(Cy4 alkenyl), SO2(C 4 acyl), SO2(C 4 alkyl), SOx(Cy4 alkynyl),
S0,(C,.4 alkenyl), OS(0),(C 4 acyl), OS(O),(C 4 alkyl), OS(0),(C,.4 alkenyl), NH,,
NH(C.4 alkyl), NH(C;.4 alkenyl), NH(Cy.4 alkynyl), NH(C,.4 acyl), N(C,.4 alkyl),, N(C.
18 acyl)z, wherein alkyl, alkynyl, alkenyl and vinyl are optionally substituted by Ni, CN,
one to three halogen (Cl, Br, F, I), NO,, C(O)O(C,_4 alkyl), C(O)O(C 4 alkyl), C(O)O(C,.
4 alkynyl), C(O)O(C,4 alkenyl), O(C 4 acyl), O(C, 4 alkyl), O(C,_4 alkenyl), S(C,_4 acyl),
S(C )4 alkyl), S(C,.4 alkynyl), S(C,.4 alkenyl), SO(C)_4 acyl), SO(C 4 alkyl), SO(C,.4
alkynyl), SO(Cy.4 alkenyl), SO5(Cy4 acyl), SO2(C4 alkyl), SOx(Cy4 alkynyl), SO2(Co4
alkenyl), OS(0)2(C 4 acyl), OS(0),(C4 alkyl), OS(0),(C,.4 alkenyl), NH,, NH(C .4
alkyl), NH(C,4 alkenyl), NH(C,.4 alkynyl), NH(C,_4 acyl), N(Cy_4 alkyl),, N(C;4 acyl),;

the base is a naturally occurring or modified purine or pyrimidine base

represented by the following structures:

R? 0 R10 0

L DCLO0L C0
R’ N 0 R’ N 0 N N/ Rit N N/ NH,
h de A
a b [ d
wherein
ZisNor CR";
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R’, R* R’ R", and R "are independently H, F, Cl, Br, I, OH, OR', SH, SR', NH,,
NHR', NR';, lower alkyl of C-Cg, halogenated (F, CI, Br, I) lower alkyl of C,-Cs, lower
alkenyl of C,-Cg, halogenated (F, Cl, Br, I) lower alkenyl of C2-Cs, lower alkynyl of C;-
Cg such as C=CH, halogenated (F, CI, Br, I) lower alkynyl of C,-Cs, lower alkoxy of C-
Cg, halogenated (F, Cl, Br, I) lower alkoxy of C;-Cs, COH, CO,R', CONH,, CONHR',
CONR'";, CH=CHCO;H, or CH=CHCO:R',

wherein R' is an optionally substituted alkyl , which includes, but is not limited to,
an optionally substituted C,_,, alkyl, an optionally substituted C,_, alkyl, an optionally
substituted lower alkyl; an optionally substituted cycloalkyl; an optionally substituted
alkynyl of C,-Cg, an optionally substituted lower alkenyl of C,-Cs, or optionally
substituted acyl, which includes but is not limited to C(O) alkyl, C(O)(C).20 alkyl),
C(O)C.1p alkyl), or C(O)(lower alkyl) or alternatively, in the instance of NR',, cach R
comprise at least one C atom that are joined to form a heterocycle comprising at least two

carbon atoms; and

R'? is an H, halogen (including F, CI, Br, I), OH, OR', SH, SR', NH;, NHR', NR",,
NO; lower alkyl of C-Cg, halogenated (F, Cl, Br, 1) lower alkyl of C,-C, lower alkenyl
of C,-Cg, halogenated (F, Cl, Br, 1) lower alkenyl of C,-Cg , lower alkynyl of C,-Ce,
halogenated (F, Cl, Br, 1) lower alkynyl of C,-Cg, lower alkoxy of C-Cg, halogenated (F,
Cl, Br, I) lower alkoxy of C,-Cgs, CO,H, CO,R', CONH,, CONHR', CONR";,
CH=CHCO,H., or CH=CHCO»R"; with the proviso that when base is represented by the
structure ¢ with R being hydrogen, R'? is not a: (i) -C=C-H, (ii) -C=CHa, or (iii) -NO,.

6. A use of

a compound, its stercoisomer, salt, hydrate, solvate, or crystalline form thereof,
selected from among

5 2'-Deoxy-2"-fluoro-2"-C-methyluridine 5'-(phenyl methoxy-alanyl phosphate
((S)-2-{[(2R,3R ,4R,5R)-5-(2,4-Diox0-3.,4-dihydro-2H-pyrimidin- 1-yl)-4-fluoro-3-
hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -propionic
acid methyl ester);

6 2'-Deoxy-2'-fluoro-2'-C-methyluridine 5'-(phenyl methoxy-valyl phosphate
((S)-2-{[(2R,3R 4R,5R)-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-4-fluoro-3-
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hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -3-methyl-
butyric acid methyl ester;

7 2'-Deoxy-2"-fluoro-2'-C-methyluridine 5'-(4-bromophenyl methoxy-valyl
phosphate ((S)-2-{(4-bromo-phenoxy)-[(2R,3R 4R ,5R)-5-(2,4-diox0-3,4-dihydro-2H-
pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino }-3-methyl-butyric acid methyl ester);

8 2'-Deoxy-2"-fluoro-2'-C-methyluridine 5'-(4-bromophenyl methoxy-alanyl
phosphate (((S)-2- {(4-bromo-phenoxy)-[(2R.3R,4R,5R)-5-(2,4-dioxo-3.4-dihydro-2H-
pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino}-propionic acid methyl ester);

9  N*-(N,N-dimethylformamidinyl)-2'-deoxy-2'-fluoro-2'-C-methylcytidine;

10 2'-Deoxy-2'-fluoro-2'-C-methylcytidine 5'-(phenyl methoxy-alanyl phosphate
(((S)-2-{[(2R,3R,4R,5R)-5-(2-0x0-3-amino-pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-
methyl-tetrahydro-furan-2-ylmethoxy]-phenyoxy-phosphorylamino } -propionic acid
methyl ester):

11 2'-Deoxy-2"-fluoro-2'-C-methyleytidine 5'-(4-bromophenyl methoxy-valyl
phosphate (2'-Deoxy-2'-fluoro-2"-C-methyluridine 5'-(4-bromophenyl methoxy-valyl
phosphate ((S)-2-{(4-bromo-phenoxy)-[(2R,3R 4R ,5R )-5-(2-0x0-3-amino-pyrimidin- 1 -
yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy|-phosphorylamino } -3-
methyl-butyric acid methyl ester);

12 2'-deoxy-2'-fluoro-2'-C-methyleytidine 5'-(phenyl methoxy-valyl phosphate
((S)-2-{[(2R,3R 4R ,5R)-5-(2-0x0-3-amino-pyrimidin- 1-yl)-4-fluoro-3-hydroxy-4-
methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -3-methyl-butyric
acid methyl ester;

13 (S)-2-{[(2R,3R.4R,5R)-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid ethyl ester;

14 (S)-2-[[(2R,3R 4R,5R)-5-(2.4-Dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-(naphthalen-1-yloxy)-
phosphorylamino]-propionic acid benzyl ester;

15 {[(2R.3R.4R,5R)-5-(2.4-Dioxo-3.,4-dihydro-2H-pyrimidin-1-yl)-4-fluoro-3-
hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy |-phenoxy-phosphorylamino } -acetic
acid methyl ester;

16 (S)-2-{(2,4-Dichloro-phenoxy)-[(2R,3R,4R,5R)-5-(2.,4-diox0-3.4-dihydro-2H-
pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino }-propionic acid methyl ester;

17 (S)-2-[[(2R,3R 4R,5R)-5-(2.4-Dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-(naphthalen-1-yloxy)-
phosphorylamino]-propionic acid methyl ester;

18 (S)-1-{[(2R,3R 4R ,5R)-5-(2.4-Dioxo-3.4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphoryl} -
pyrrolidine-2-carboxylic acid methyl ester;

19 (S)-2-{[(2R,3R 4R ,5R)-5-(2,4-Diox0-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid butyl ester;
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20 (S)-2-{[(2R,3R 4R 5R)-5-(2,4-Diox0-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid benzyl ester;

21 (S)-2-[[(2R,3R 4R,5R)-5-(2,4-Diox0-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-(4-fluoro-phenoxy)-
phosphorylamino]-propionic acid methyl ester;

22 (S)-2-{(4-Chloro-phenoxy)-[(2R,3R,4R,5R)-5-(2,4-dioxo-3,4-dihydro-2H-
pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino }-propionic acid methyl ester;

23 (S)-2-{(3.,4-Dichloro-phenoxy)-[(2R,3R 4R ,5R)-5-(2,4-diox0-3,4-dihydro-2H-
pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino}-propionic acid methyl ester;

24 (S)-2-{[(2R.3R,4R,5R)-5-(2.4-Dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid sec-butyl ester;

25 (S)-2-{[(2R.3R4R,5R)-5-(2.4-Diox0-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid isopropyl ester;

26 (S)-2-[[(2R,3R 4R,5R)-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-(4-methoxy-phenoxy)-
phosphorylamino]-propionic acid butyl ester;

27 (S)-2-[[(2R,3R 4R,5R)-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-(4-fluoro-phenoxy)-
phosphorylamino]-propionic acid ethyl ester;

28 (S)-2-[[(2R,3R 4R,5R)-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-(4-fluoro-phenoxy)-
phosphorylamino]-propionic acid isopropyl ester;

29 (S)-2-[[(2R,3R 4R,5R)-5-(2.4-Dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy ]-(4-fluoro-phenoxy)-
phosphorylamino]-propionic acid benzyl ester;

30 (S)-2-[[(2R.3R 4R.5R)-5-(2,4-Dioxo-3.4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-(4-methoxy-phenoxy)-
phosphorylamino]-propionic acid isopropyl ester;

31 (S)-2-{(2-Chloro-phenoxy)-[(2R,3R,4R,5R)-5-(2,4-diox0-3,4-dihydro-2H-
pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino}-propionic acid benzyl ester;

32 (S)-2-{(2.4-Dichloro-phenoxy)-[(2R,3R.4R,5R)-5-(2,4-diox0-3,4-dihydro-2H-
pyrimidin-1-y1)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino }-propionic acid butyl ester;

33 (S)-2-{[(2R.3R 4R,5R)-5-(2.4-Dioxo-3.4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-p-tolyloxy-
phosphorylamino}-propionic acid isopropyl ester;

34 (S)-2-[[(2R,3R4R,5R)-5-(2.4-Dioxo-3,4-dihydro-2H-pyrimidin- 1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-(4-fluoro-phenoxy)-
phosphorylamino]-propionic acid butyl ester;
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35 (S)-2-{(3.4-Dichloro-phenoxy)-[(2R,3R ,4R,5R)-5-(2,4-diox0-3.4-dihydro-2H-
pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino}-propionic acid ethyl ester:

36 (S)-2-{(2-Chloro-phenoxy)-[(2R,3R,4R,5R)-5-(2,4-diox0-3,4-dihydro-2H-
pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino } -propionic acid isopropyl ester;

37 (S)-2-[[(2R,3R 4R,5R)-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-(4-methoxy-phenoxy)-
phosphorylamino]-propionic acid benzyl ester;

38 (S)-2-{[(2R,3R.4R,5R)-5-(2,4-Diox0-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid pentyl ester;

39 (S)-2-{(4-Chloro-phenoxy)-[(2R,3R,4R,5R)-5-(2,4-diox0-3,4-dihydro-2H-
pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino } -propionic acid isopropyl ester;

40 (S)-2-{(4-Chloro-phenoxy)-[(2R,3R,4R,5R)-5-(2,4-diox0-3.,4-dihydro-2H-
pyrimidin- 1-y1)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino }-propionic acid butyl ester;

41 (S)-2-{(4-Chloro-phenoxy)-[(2R,3R,4R,5R)-5-(2,4-diox0-3,4-dihydro-2H-
pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino }-propionic acid ethyl ester;

42 (S)-2-{[(2R,3R.4R,5R)-5-(2.4-Diox0-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-p-tolyloxy-
phosphorylamino }-propionic acid butyl ester;

43 (S)-2-{[(2R,3R,4R,5R)-5-(2,4-Dioxo- 3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-p-tolyloxy-
phosphorylamino }-propionic acid benzyl ester;

44 (S)-2-{[(2R,3R 4R 5R)-5+(2.4-Diox0-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
butyric acid methyl ester;

45 (S)-2-{[(2R,3R.4R,5R)-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino § -
propionic acid 4-fluoro-benzyl ester;

46 (S)-2-{(2-Chloro-phenoxy)-[(2R,3R,4R,5R)-5-(2,4-diox0-3,4-dihydro-2H-
pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino } -propionic acid butyl ester;

47 (S)-2-{[(2R,3R,4R,5R)-5-(2,4-Diox0-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid 3-methyl-butyl ester;

48 (S)-2-{(2.4-Dichloro-phenoxy)-[(2R.3R.4R,5R)-5-(2,4-dioxo-3.,4-dihydro-2H-
pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino}-propionic acid ethyl ester;

49 (S)-2-{[(2R,3R4R,5R)-5-(2,4-Diox0-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid cyclohexyl ester;
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50 (R)-2-{[(2R.3R.,4R,5R)-5-(2,4-Dioxo-3.4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid butyl ester;

51 (R)-2-{[(2R,3R.4R,5R)-5-(2,4-Dioxo-3 4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid isopropyl ester;

52 (R)-2-{[(2R,3R,4R,5R)-5-(2.4-Dioxo-3.4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid benzyl ester;

53 (S)-2-{(2-Chloro-phenoxy)-[(2R,3R,4R,5R)-5-(2,4-diox0-3,4-dihydro-2H-
pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino }-propionic acid butyl ester;

54 (S)-2-{(4-Bromo-phenoxy)-[(2R,3R,4R,5R)-5-(2,4-diox0-3,4-dihydro-2H-
pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino } -propionic acid isopropyl ester;

55 (S)-2-[[(2R,3R 4R ,5R)-5-(2,4-Diox0-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-(4-fluoro-phenoxy)-
phosphorylamino]-propionic acid cyclohexyl ester;

56 (S)-2-[[(2R,3R.4R,5R)-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-(4-bromo-phenoxy)-
phosphorylamino]-propionic acid cyclohexyl ester;

57 (S)-2-{[(2R,3R,4R,5R)-5-(2,4-Dioxo-3.,4-dihydro-2H-pyrimidin- | -yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
butyric acid isopropyl ester;

58 (S)-2-{[(2R,3R,4R,5R)-5-(2.4-Dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
butyric acid cyclohexyl ester;

59 (S)-2-[[(2R,3R4R,5R)-5-(2.4-Dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-(4-fluoro-phenoxy)-
phosphorylamino]-butyric acid cyclohexyl ester;

60 (S)-2-{(4-Chloro-phenoxy)-[(2R,3R.4 R,5R)-5-(2,4-diox0-3.4-dihydro-2H-
pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy|-
phosphorylamino }-butyric acid isopropyl ester;

61 (S)-2-{[(2R,3R,4R,5R)-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid 2,2-difluoro-cthyl ester;

62 (S)-2-{[(2R3R 4R, 5R)-5-(2,4-Dioxo- 3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid 2,2,2-trifluoro-1-trifluoromethyl-cthyl ester;

63 (S)-2-{[(2R,3R,4R,5R)-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid 2-fluoro-1-fluoromethyl-cthyl ester;

64 (S)-2-{[(2R,3R,4R,5R)-5-(2.,4-Dioxo- 3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid cyclopropyl methyl ester;
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65 (S)-2-{[(2R,3R,4R,5R)-5-(2,4-Diox0-3.4-dihydro-2H-pyrimidin- 1 -yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
butyric acid cyclopentyl ester;

66 (S)-2-{[(2R,3R 4R,5R)-5-(6-Amino-purin-9-yl)-4-fluoro-3-hydroxy-4-methyl-
tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino }-propionic acid methyl ester;
67 (S)-2-{[(2R,3R,4R,5R)-5-(2-Amino-6-hydroxy-purin-9-yl)-4-fluoro-3-
hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -propionic

acid methyl ester;

68 (S)-2-{(R)-[(2R,3R 4R,5R)-5-(2,6-Diamino-purin-9-yl)-4-fluoro-3-hydroxy-4-
methyl-tetrahydro-furan-2-ylmethoxy|-phenoxy-phosphorylamino } -propionic acid
methyl ester:

69 (S)-2-{[(2R,3R 4R,5R)-5-(2-Amino-6-cyclopentylamino-purin-9-yl)-4-fluoro-
3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid methyl ester;

70 (S)-2-{[(2R,3R 4R ,5R)-5-(2-Amino-6-azetidin-1-yl-purin-9-yl)-4-fluoro-3-
hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -propionic
acid methyl ester;

71 (S)-2-{[(2R,3R.4R,5R)-5-(2-Amino-6-dicthylamino-purin-9-yl)-4-fluoro-3-
hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -propionic
acid methyl ester;

72 (S)-2-{[(2R,3R 4R,5R)-5-(2-Amino-6-propylamino-purin-9-yl)-4-fluoro-3-
hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -propionic
acid methyl ester;

73 (S)-2-{[(2R.3R 4R ,5R)-5-(2-Amino-6-cyclobutylamino-purin-9-yl)-4-fluoro-
3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino} -
propionic acid methyl ester;

74 (S)-2-({(2R,3R.4R.5R)-5-[2-Amino-6-(4-methyl-piperazin-1-yl)-purin-9-y I]-
4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy } -phenoxy-p
hosphorylamino)-propionic acid methyl ester;

75 (25)-methyl 2-((((2R,3R,4R,5R)-4-fluoro-3-hydroxy-4-methyl-5-(6-
(propylamino)-9H-purin-9-yl)tetrahydrofuran-2-
ylmethoxy)(phenoxy)phosphorylamino)propanoate;

76 (2S)-methyl 2-((((2R,3R,4R,5R)-5-(6-(cyclobutylamino)-9H-purin-9-yl)-4-
fluoro-3-hydroxy-4-methyltetrahydrofuran-2-
yl)methoxy)(phenoxy)phosphorylamino)propanoate;

77 (25)-methyl 2-((((2R,3R 4R.5R)-5-(6-(cyclopentylamino)-9H-purin-9-yl)-4-
fluoro-3-hydroxy-4-methyltetrahydrofuran-2-
ylmethoxy)(phenoxy)phosphorylamino)propanoate;

78 (2S)-methyl 2-((((2R,3R.4R,5R)-5-(6-(aziridin-1-yl)-9H-purin-9-yl)-4-fluoro-
3-hydroxy-4-methyltetrahydrofuran-2-
yDhmethoxy)(phenoxy)phosphorylamino)propanoate;

79 (2S)-methyl 2-((((2R,3R,4R,5R)-4-fluoro-3-hydroxy-4-methyl-5-(6-(piperidin-
1-y1)-9H-purin-9-yl)tetrahydrofuran-2-
yl)methoxy)(phenoxy)phosphorylamino)propanoate; and
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80 (2S)-methyl 2-((((2R,3R 4R,5R)-5-(6-(azetidin-1-yl)-9H-purin-9-yl)-4-fluoro-
3-hydroxy-4-methyltetrahydrofuran-2-
ylymethoxy)(phenoxy)phosphorylamino)propanoate

in the manufacture of a medicament for the treatment of any condition the result
of an infection by hepatitis C virus, West Nile virus, yellow fever virus, dengue virus,
rhinovirus, polio virus, hepatitis A virus, bovine viral diarrhea virus or Japanese

encephalitis virus.

7. A method of treatment in a subject in need thereof, which comprises:

administering a therapeutically effective amount of the compound represented by

formula I to the subject;

wherein the compound or its stereoisomer, salt, hydrate, solvate, or crystalline

form thereof represented by formula I:

O
2 —
R Ii1 Base
R N—PZ—0 O
"
1 R3
CO,R? OR R
Y X
|
wherein

(a) R' is hydrogen, n-alkyl; branched alkyl; cycloalkyl; or aryl, which
includes, but is not limited to, phenyl or naphthyl, where phenyl or naphthyl are
optionally substituted with at least one of C, 4 alkyl, Cy4 alkenyl, C;¢ alkynyl, C) ¢
alkoxy, F, Cl, Br, I, nitro, cyano, C, ¢ haloalkyl, -N(Rr)z, Cy.6 acylamino, -NHSO,C, 4
alkyl, -SO;N(R"),, COR", and -SO,C 6 alkyl; (R" is independently hydrogen or alkyl,
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which includes, but is not limited to, C).2 alkyl, Ci_ alkyl, or Cy alkyl, R" is —OR’ or -
N(R"),):

(b) R? is hydrogen, C .10 alkyl, R* or R™ and R’ together are (CH»), so as to
form a cyclic ring that includes the adjoining N and C atoms, C(O)CR*R*™NHR', where
nis2to4and R', R* and R

(c) R* and R™ are (i) independently selected from hydrogen, C o alkyl,
cycloalkyl, ~(CH2)C(NR3I)2, Cj.6 hydroxyalkyl, -CH,SH, -(CH2),S(0)¢Me, -
(CH;):NHC(=NH)NH,, (1H-indol-3-yl)methyl, (1H-imidazol-4-yl)methyl, -
(CH,).COR™", aryl and aryl C, s alkyl, said aryl groups optionally substituted with a
group selected from hydroxyl, Cy.y alkyl, C,.¢ alkoxy, halogen, nitro and cyano; (ii) R*
and R™ both are C,4 alkyl; (iii) R*and R™ together are(CH,)r so as to form a spiro ring;
(iv) R¥is hydrogen and R* and R? together are (CH;), so as to form a cyclic ring that
includes the adjoining N and C atoms (v) R™ is hydrogen and R* and R? together are
(CH), so as to form a cyclic ring that includes the adjoining N and C atoms, where ¢ is |
t06,dis0t02,eis0to 3, fis2to 5, nis 2 to4, and where R” is independently hydrogen
or C alkyl and R™" is -OR' or -N(R™),); (vi) R* is H and R™ is H, CHs, CH,CHs,
CH(CHz),, CH,CH(CHs),, CH(CH:)CH,CH;, CH,Ph, CH;-indol-3-yl, -CH,CH,SCH3,
CH,CO,H, CH,C(O)NH,, CH,CH,COOH, CH,CH,C(O)NH,, CH,CH,CH,CH,NH,, -
CH,CH,CH,NHC(NH)NH,, CH;-imidazol-4-yl, CH,OH, CH(OH)CH, CH,((4'-OH)-
Ph), CH,SH, or lower cycloalkyl; or (viii) R* is CH3, -CH,CHs, CH(CH3)s,
CH,CH(CHa),, CH(CH3:)CH,CHs, CH,Ph, CH;-indol-3-yl, -CH,CH,SCH3, CH,CO,H,
CH,C(O)NH,, CH,CH,COOH, CH,CH,C(O)NH,, CH,CH,CH,CH,NH,, -
CH,CH,CH,NHC(NH)NH,, CH,-imidazol-4-yl, CH,OH, CH(OH)CH;, CH,((4'-OH)-
Ph), CH,SH, or lower cycloalkyl and R™ is H, where R¥ is independently hydrogen or
alkyl, which includes, but is not limited to, C2 alkyl, Cy.1 alkyl, or Cy. alkyl, RY is —
OR' or -N(R),);

(d)  R*is hydrogen, Cy.jo alkyl, Cy_jo alkyl optionally substituted with a lower
alkyl, alkoxy, di(lower alkyl)-amino, or halogen, C;_¢ haloalkyl, Cs.¢ cycloalkyl,
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cycloalkyl alkyl, cycloheteroalkyl, aminoacyl, aryl, such as phenyl, heteroaryl, such as,

pyridinyl, substituted aryl, or substituted heteroaryl;

(e) R® is H, a lower alkyl, CN, vinyl, O-(lower alkyl), hydroxyl lower alkyl,
.., -(CH2),OH, where p is 1 -6, including hydroxyl methyl (CH,OH), CH;F, Ns,
CH,CN, CH;NH,, CH,NHCH;, CH,;N(CHa»),, alkyne (optionally substituted), or halogen,
including F, CI, Br, or I, with the provisos that when X is OH, base is cytosine and R%is
H, R” cannot be Nz and when X is OH, R® is CH; or CH,F and B is a purine base, R’

cannot be H;
(D  R%is H, CHa, CHyF, CHF,, CF3, F, or CN;
(g)  XisH, OH, F, OMe, halogen, NH,, or N3;

(h) Y is OH, H, Cy alkyl, C,4 alkenyl, C,4 alkynyl, vinyl, N1, CN, CI, Br, F,
I, NO,, OC(0)O(C 4 alkyl), OC(0)O(Cy.4 alkyl), OC(O)O(C,4 alkynyl), OC(O)O(C>.4
alkenyl), OC|.jp haloalkyl, O(aminoacyl), O(C.jo acyl), O(C4 alkyl), O(C;.4 alkenyl),
S(C4 acyl), S(C 4 alkyl), S(C,.4 alkynyl), S(C,.4 alkenyl), SO(C 4 acyl), SO(C, 4 alkyl),
SO(C;4 alkynyl), SO(C,.4 alkenyl), SO5(C 4 acyl), SO(C 4 alkyl), SO»(C,4 alkynyl),
SO,(Cy.4 alkenyl), OS(0)(C 4 acyl), OS(0)x(C 4 alkyl), OS(0)x(C,.4 alkenyl), NH,,
NH(C) 4 alkyl), NH(C,.4 alkenyl), NH(C;,.4 alkynyl), NH(C 4 acyl), N(C,4 alkyl),, N(C.
13 acyl),, wherein alkyl, alkynyl, alkenyl and vinyl are optionally substituted by Ni, CN,
one to three halogen (Cl, Br, F, I), NO,, C(O)O(C,_4alkyl), C(O)O(C,_4 alkyl), C(O)O(C».
4 alkynyl), C(0)O(C,4 alkenyl), O(C).4 acyl), O(C,.4 alkyl), O(C;4 alkenyl), S(C;_4 acyl),
S(C )4 alkyl), S(C,.4 alkynyl), S(C,.4 alkenyl), SO(C,.4 acyl), SO(C4 alkyl), SO(C;.4
alkynyl), SO(Cy4 alkenyl), SOx(Cj4 acyl), SO2(C4 alkyl), SOx(Cy4 alkynyl), SO»(Ca4
alkenyl), OS(0),(C, 4 acyl), OS(0),(C,4 alkyl), OS(0),(C,.4 alkenyl), NH;, NH(C 4
alkyl), NH(C,.4 alkenyl), NH(C».4 alkynyl), NH(C,.4 acyl), N(C.4 alkyl)z, N(C .4 acyl)s;

the base is a naturally occurring or modified purine or pyrimidine base

represented by the following structures:
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RIU
R® 7 AN N
NH N NH
R T 0 T N R!! T N NH,
- i Y o
a b c d
wherein

ZisNor CR'%:

R’, R*R’, R', and R"'are independently H, 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,-Cg, lower
alkenyl of C,-Cé, halogenated (F, Cl, Br, 1) lower alkenyl of C,-Cs, lower alkynyl of C»-
Cs such as C=CH, halogenated (F, CI, Br, I) lower alkynyl of C,-C, lower alkoxy of C-
Cg, halogenated (F, Cl, Br, I) lower alkoxy of C;-Cs, CO;H, CO,R', CONH,, CONHR',
CONR';, CH=CHCO;H, or CH=CHCOR',

wherein R' is an optionally substituted alkyl , which includes, but is not limited to,
an optionally substituted C,. alkyl, an optionally substituted C,_y alkyl, an optionally
substituted lower alkyl; an optionally substituted cycloalkyl; an optionally substituted
alkynyl of C,-Cg, an optionally substituted lower alkenyl of C;-Cg, or optionally
substituted acyl, which includes but is not limited to C(O) alkyl, C(O)(C .59 alkyl),
C(O)C.1p alkyl), or C(O)(lower alkyl) or alternatively, in the instance of NR';, each R’
comprise at least one C atom that are joined to form a heterocycle comprising at least two

carbon atoms; and

R' is an H, halogen (including F, Cl, Br, I), OH, OR', SH, SR', NH,, NHR', NR",
NO; lower alkyl of C-Cg, halogenated (F, Cl, Br, 1) lower alkyl of C;-Cs, lower alkenyl
of C;-Cq. halogenated (F, Cl, Br, 1) lower alkenyl of C,-Cg , lower alkynyl of C,-Ce,
halogenated (F, Cl, Br, I) lower alkynyl of C,-Cy, lower alkoxy of C-Cg, halogenated (F,
Cl, Br, 1) lower alkoxy of C;-Cs, CO,H, CO;R', CONH,, CONHR', CONR';,
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CH=CHCO;H, or CH=CHCO;R"; with the proviso that when base is represented by the
structure ¢ with R'" being hydrogen, R'? is not a: (i) -C=C—-H, (ii) ~C=CHS,, or (iii) —-NO..

8. A method of treatment in a subject in need thereof, which comprises:

administering a therapeutically effective amount of a compound, its stercoisomer,
salt, hydrate, solvate, or crystalline form thereof, selected from among

5 2'-Deoxy-2'-fluoro-2'-C-methyluridine 5'-(phenyl methoxy-alanyl phosphate
((S)-2-{[(2R.,3R 4R,5R)-5-(2,4-Diox0-3.4-dihydro-2H-pyrimidin-1-yl)-4-fluoro-3-
hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino} -propionic
acid methyl ester);

6 2'-Deoxy-2'-fluoro-2'-C-methyluridine 5'-(phenyl methoxy-valyl phosphate
((S)-2-{[(2R,3R 4R,5R)-5-(2,4-Diox0-3.,4-dihydro-2H-pyrimidin-1-yl1)-4-fluoro-3-
hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -3-methyl-
butyric acid methyl ester;

7 2'-Deoxy-2'-fluoro-2'-C-methyluridine 5'-(4-bromophenyl methoxy-valyl
phosphate ((S)-2-{(4-bromo-phenoxy)-[(2R.3R 4R, 5R)-5-(2.,4-dioxo-3.,4-dihydro-2H-
pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino }-3-methyl-butyric acid methyl ester);

8 2'-Deoxy-2'-fluoro-2'-C-methyluridine 5'-(4-bromophenyl methoxy-alanyl
phosphate (((S)-2-{(4-bromo-phenoxy)-[(2R.3R,4R.5R)-5-(2.4-dioxo-3,4-dihydro-2H-
pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino }-propionic acid methyl ester);

9  N'«(N,N-dimethylformamidinyl)-2'-deoxy-2'-fluoro-2'-C-methylcytidine;

10 2'-Deoxy-2'-fluoro-2'-C-methylcytidine 5'-(phenyl methoxy-alanyl phosphate
(((S)-2-{[(2R,3R,4R,5R)-5-(2-0x0-3-amino-pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-
methyl-tetrahydro-furan-2-ylmethoxy]-phenyoxy-phosphorylamino } -propionic acid
methyl ester):

11 2'-Deoxy-2'-fluoro-2'-C-methyleytidine 5'-(4-bromophenyl methoxy-valyl
phosphate (2'-Deoxy-2'-fluoro-2'-C-methyluridine 5'-(4-bromophenyl methoxy-valyl
phosphate ((S)-2-{(4-bromo-phenoxy)-[(2R,3R.4R,5R)-3-(2-0x0-3-amino-pyrimidin-1-
yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phosphorylamino } -3-
methyl-butyric acid methyl ester);

12 2'-deoxy-2'-fluoro-2'-C-methylcytidine 5'-(phenyl methoxy-valyl phosphate
((S)-2-{[(2R,3R.4R,5R)-5-(2-0x0-3-amino-pyrimidin- 1-yl)-4-fluoro-3-hydroxy-4-
methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino }-3-methyl-butyric
acid methyl ester;

13 (S)-2-{[(2R.3R.4R,5R)-5-(2.4-Diox0-3.4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid ethyl ester;

14 (S)-2-[[(2R,3R 4R,5R)-5-(2.4-Dioxo-3,4-dihydro-2H-pyrimidin- 1 -yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-(naphthalen-1-yloxy)-
phosphorylamino]-propionic acid benzyl ester;
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15 {[(2R,3R4R,5R)-5-(2,4-Dioxo-3.4-dihydro-2H-pyrimidin- 1-yl)-4-fluoro-3-
hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -acetic
acid methyl ester;

16 (S)-2-{(2.4-Dichloro-phenoxy)-[(2R,3R.,4R.5R)-5-(2,4-dioxo-3.4-dihydro-2H-
pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino }-propionic acid methyl ester;

17 (S)-2-[[(2R,3R 4R,5R)-5-(2.4-Dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-(naphthalen-1-yloxy)-
phosphorylamino]-propionic acid methyl ester;

18 (S)-1-{[(2R,3R.4R,5R)-5-(2,4-Diox0-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphoryl } -
pyrrolidine-2-carboxylic acid methyl ester;

19 (S)-2-{[(2R,3R 4R,5R)-5-(2,4-Diox0-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid butyl ester:

20 (S)-2-{[(2R.3R4R,5R)-5-(2.4-Diox0-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid benzyl ester;

21 (S)-2-[[(2R,3R 4R,5R)-5-(2,4-Dioxo-3.,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-(4-fluoro-phenoxy)-
phosphorylamino]-propionic acid methyl ester;

22 (S)-2-{(4-Chloro-phenoxy)-[(2R,3R,4R,5R)-5-(2,4-diox0-3,4-dihydro-2H-
pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino }-propionic acid methyl ester;

23 (S)-2-{(3.4-Dichloro-phenoxy)-[(2R,3R.4R,5R)-5-(2,4-diox0-3,4-dihydro-2H-
pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino }-propionic acid methyl ester;

24 (S)-2-{[(2R,3R 4R 5R)-5+(2.4-Diox0-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid sec-butyl ester;

25 (S)-2-{[(2R,3R.4R,5R)-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino § -
propionic acid isopropyl ester;

26 (S)-2-[[(2R,3R 4R,5R)-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-(4-methoxy-phenoxy)-
phosphorylamino]-propionic acid butyl ester;

27 (S)-2-[[(2R.3R.4R,5R)-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-(4-fluoro-phenoxy)-
phosphorylamino]-propionic acid ethyl ester;

28 (S)-2-[[(2R,3R 4R,5R)-5-(2,4-Dioxo0-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-(4-fluoro-phenoxy)-
phosphorylamino]-propionic acid isopropyl ester;

29 (S)-2-[[(2R,3R 4R,5R)-5-(2.4-Dioxo-3,4-dihydro-2H-pyrimidin- 1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-(4-fluoro-phenoxy)-
phosphorylamino]-propionic acid benzyl ester;
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30 (S)-2-[[(2R.3R.4R,5R)-5~(2,4-Diox0-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-(4-methoxy-phenoxy)-
phosphorylamino]-propionic acid isopropyl ester;

31 (S)-2-{(2-Chloro-phenoxy)-[(2R,3R,4R,5R)-5-(2,4-diox0-3,4-dihydro-2H-
pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino }-propionic acid benzyl ester;

32 (S)-2-{(2.4-Dichloro-phenoxy)-[(2R,3R.4R,5R)-5-(2,4-diox0-3,4-dihydro-2H-
pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino }-propionic acid butyl ester;

33 (S)-2-{[(2R,3R.4R,5R)-5-(2,4-Diox0-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-p-tolyloxy-
phosphorylamino }-propionic acid isopropyl ester;

34 (S)-2-[[(2R,3R4R,5R)-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-(4-fluoro-phenoxy)-
phosphorylamino]-propionic acid butyl ester;

35 (S)-2-{(3.4-Dichloro-phenoxy)-[(2R,3R 4R ,5R)-5-(2,4-diox0-3.4-dihydro-2H-
pyrimidin- 1-y1)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino }-propionic acid ethyl ester:

36 (S)-2-{(2-Chloro-phenoxy)-[(2R,3R,4R,5R)-5-(2,4-diox0-3,4-dihydro-2H-
pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino }-propionic acid isopropyl ester;

37 (S)-2-[[(2R,3R 4R,5R)-5-(2.4-Dioxo-3,4-dihydro-2H-pyrimidin- 1 -yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-(4-methoxy-phenoxy)-
phosphorylamino]-propionic acid benzyl ester;

38 (S)-2-{[(2R,3R.4R,5R)-5+(2,4-Dioxo0-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid pentyl ester;

39 (S)-2-{(4-Chloro-phenoxy)-[(2R,3R,4R,5R)-5-(2,4-dioxo-3,4-dihydro-2H-
pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino }-propionic acid isopropyl ester;

40 (S)-2-{(4-Chloro-phenoxy)-[(2R.3R,4R,5R)-5-(2,4-diox0-3.4-dihydro-2H-
pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy|-
phosphorylamino }-propionic acid butyl ester;

41 (S)-2-{(4-Chloro-phenoxy)-[(2R,3R,4R,5R)-5-(2,4-diox0-3,4-dihydro-2H-
pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino}-propionic acid ethyl ester:

42 (S)-2-{[(2R.3R 4R,5R)-5-(2.,4-Diox0-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-p-tolyloxy-
phosphorylamino}-propionic acid butyl ester;

43 (S)-2-{[(2R.3R4R,5R)-5-(2.4-Dioxo- 3.4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-p-tolyloxy-
phosphorylamino } -propionic acid benzyl ester;

44 (S)-2-{[(2R,3R 4R ,5R)-5-(2,4-Diox0-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
butyric acid methyl ester;
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45 (S)-2-{[(2R,3R 4R 5R)-5-(2,4-Diox0-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid 4-fluoro-benzy! ester;

46 (S)-2-{(2-Chloro-phenoxy)-[(2R,3R,4R,5R)-5-(2,4-diox0-3,4-dihydro-2H-
pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino } -propionic acid butyl ester;

47 (S)-2-{[(2R.3R 4R ,5R)-5-(2,4-Diox0-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid 3-methyl-butyl ester;

48 (S)-2-{(2,4-Dichloro-phenoxy)-[(2R,3R 4R ,5R)-5-(2,4-diox0-3,4-dihydro-2H-
pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino }-propionic acid cthyl ester;

49 (S)-2-{[(2R.3R4R,5R)-5-(2.4-Dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid cyclohexyl ester;

50 (R)-2-{[(2R,3R,4R,5R)-5-(2,4-Diox0-3.4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid butyl ester;

51 (R)-2-{[(2R.3R,4R,5R)-5-(2.,4-Dioxo-3.4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid isopropyl ester;

52 (R)-2-{[(2R,3R,4R,5R)-5-(2,4-Diox0-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid benzyl ester;

53 (S)-2-{(2-Chloro-phenoxy)-[(2R,3R,4R,5R)-5-(2,4-diox0-3,4-dihydro-2H-
pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino } -propionic acid butyl ester;

54 (S)-2-{(4-Bromo-phenoxy)-[(2R,3R,4R,5R)-5-(2.,4-dioxo-3,4-dihydro-2H-
pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino }-propionic acid isopropyl ester;

55 (S)-2-[[(2R,3R.4R.5R)-5-(2,4-Dioxo-3.4-dihydro-2H-pyrimidin- 1 -yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy |- (4-fluoro-phenoxy)-
phosphorylamino]-propionic acid cyclohexyl ester;

56 (S)-2-[[(2R,3R,4R,5R)-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-(4-bromo-phenoxy)-
phosphorylamino]-propionic acid cyclohexyl ester;

57 (S)-2-{[(2R,3R.4R,5R)-5-(2,4-Diox0-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
butyric acid isopropyl ester;

58 (S)-2-{[(2R,3R,4R,5R)-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
butyric acid cyclohexyl ester;

59 (S)-2-[[(2R,3R.4R,5R)-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-(4-fluoro-phenoxy)-
phosphorylamino]-butyric acid cyclohexyl ester;
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60 (S)-2-{(4-Chloro-phenoxy)-[(2R,3R.4 R,5R)-5-(2.4-diox0-3,4-dihydro-2H-
pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino}-butyric acid isopropy! ester:

61 (S)-2-{[(2R,3R,4R,5R)-5-(2.4-Diox0-3.4-dihydro-2H-pyrimidin- 1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid 2,2-difluoro-ethyl ester:

62 (S)-2-{[(2R,3R,4R,5R)-5-(2,4-Dioxo- 3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid 2,2,2-trifluoro-1-trifluoromethyl-cthyl ester;

63 (S)-2-{[(2R,3R,4R,5R)-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid 2-fluoro-1-fluoromethyl-ethyl ester;

64 (S)-2-{[(2R.,3R.4R.5R)-5-(2,4-Dioxo- 3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid cyclopropyl methyl ester;

65 (S)-2-{[(2R,3R,4R,5R)-5-(2.4-Dioxo0-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
butyric acid cyclopentyl ester;

66 (S)-2-{[(2R.3R4R,5R)-5-(6-Amino-purin-9-yl)-4-fluoro-3-hydroxy-4-methyl-
tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -propionic acid methyl ester;
67 (S)-2-{[(2R,3R,4R,5R)-5-(2-Amino-6-hydroxy-purin-9-yl)-4-fluoro-3-
hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -propionic

acid methyl ester;

68 (S)-2-{(R)-[(2R,3R 4R,5R)-5-(2,6-Diamino-purin-9-yl)-4-fluoro-3-hydroxy-4-
methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -propionic acid
methyl ester;

69 (S)-2-{[(2R,3R.4R,5R)-5-(2-Amino-6-cyclopentylamino-purin-9-yl)-4-fluoro-
3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid methyl ester;

70 (S)-2-{[(2R,3R 4R ,5R)-5-(2-Amino-6-azetidin-1 -yl-purin-9-yl)-4-fluoro-3-
hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -propionic
acid methyl ester;

71 (S)-2-{[(2R,3R,4R,5R)-5-(2-Amino-6-dicthylamino-purin-9-yl)-4-fluoro-3-
hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -propionic
acid methyl ester;

72 (S)-2-{[(2R.3R 4R.5R)-5-(2-Amino-6-propylamino-purin-9-yl)-4-fluoro-3-
hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -propionic
acid methyl ester;

73 (S)-2-{[(2R.,3R 4R ,5R)-5-(2-Amino-6-cyclobutylamino-purin-9-yl)-4-fluoro-
3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid methyl ester;

74 (S)-2-({(2R.3R,4R,5R)-5-[2-Amino-6-(4-methyl-piperazin-1-yl)-purin-9-y I]-
4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy } -phenoxy-p
hosphorylamino)-propionic acid methyl ester;
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75 (2S)-methyl 2-((((2R,3R 4R ,5R )-4-fluoro-3-hydroxy-4-methyl-5-(6-
(propylamino)-9H-purin-9-yl)tetrahydrofuran-2-
yl)methoxy)(phenoxy)phosphorylamino)propanoate:

76 (25)-methyl 2-((((2R,3R,4R.5R)-5-(6-(cyclobutylamino)-9H-purin-9-yl)-4-
fluoro-3-hydroxy-4-methyltetrahydrofuran-2-
yl)methoxy)(phenoxy)phosphorylamino)propanoate;

77 (2S)-methyl 2-((((2R,3R 4R, 5R)-5-(6-(cyclopentylamino)-9H-purin-9-y1)-4-
fluoro-3-hydroxy-4-methyltetrahydrofuran-2-
yl)methoxy)(phenoxy)phosphorylamino)propanoate;

78 (2S)-methy! 2-((((2R,3R 4R ,5R)-5-(6-(aziridin-1-yl)-9H-purin-9-yl)-4-fluoro-
3-hydroxy-4-methyltetrahydrofuran-2-
ylymethoxy)(phenoxy)phosphorylamino)propanoate;

79 (2S)-methyl 2-((((2R,3R.4R,5R)-4-fluoro-3-hydroxy-4-methyl-5-(6-(piperidin-
1-y1)-9H-purin-9-yl)tetrahydrofuran-2-
yl)methoxy)(phenoxy)phosphorylamino)propanoate; and

80 (2S)-methyl 2-((((2R,3R 4R, 5R)-5-(6-(azetidin-1-y1)-9H-purin-9-yl)-4-fluoro-
3-hydroxy-4-methyltetrahydrofuran-2-
yl)methoxy)(phenoxy)phosphorylamino)propanoate.

9. A process for preparing a compound, its stercoisomer, salt, hydrate,

solvate, or crystalline form thereof, represented by formula I:

O
Base

R2
R.’-h I
N——PZ—0 0

RBa

W
sW

OR! R

CO,R? RS

ey -
S Z
Y X

wherein

(a) R' is hydrogen, n-alkyl; branched alkyl; cycloalkyl; or aryl, which
includes, but is not limited to, phenyl or naphthyl, where phenyl or naphthyl are
optionally substituted with at least one of C 4 alkyl, Cy alkenyl, C,¢ alkynyl, C ¢
alkoxy. F, Cl, Br, I, nitro, cyano, C,_ haloalkyl, -N(RI')Z, Ci6 acylamino, -NHSO,C, ¢
alkyl, -SO,N(R"),, COR", and -SO,C ¢ alkyl; (R" is independently hydrogen or alkyl,
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which includes, but is not limited to, C).2 alkyl, Ci_ alkyl, or Cy alkyl, R" is —OR’ or -
N(R"),):

(b) R? is hydrogen, C .10 alkyl, R* or R™ and R’ together are (CH»), so as to
form a cyclic ring that includes the adjoining N and C atoms, C(O)CR*R*™NHR', where
nis2to4and R', R* and R

(c) R* and R™ are (i) independently selected from hydrogen, C o alkyl,
cycloalkyl, ~(CH2)C(NR3I)2, Cj.6 hydroxyalkyl, -CH,SH, -(CH2),S(0)¢Me, -
(CH;):NHC(=NH)NH,, (1H-indol-3-yl)methyl, (1H-imidazol-4-yl)methyl, -
(CH,).COR™", aryl and aryl C, s alkyl, said aryl groups optionally substituted with a
group selected from hydroxyl, Cy.y alkyl, C,.¢ alkoxy, halogen, nitro and cyano; (ii) R*
and R™ both are C,4 alkyl; (iii) R*and R™ together are(CH,)r so as to form a spiro ring;
(iv) R¥is hydrogen and R* and R? together are (CH;), so as to form a cyclic ring that
includes the adjoining N and C atoms (v) R™ is hydrogen and R* and R? together are
(CH), so as to form a cyclic ring that includes the adjoining N and C atoms, where ¢ is |
t06,dis0t02,eis0to 3, fis2to 5, nis 2 to4, and where R” is independently hydrogen
or C alkyl and R™" is -OR' or -N(R™),); (vi) R* is H and R™ is H, CHs, CH,CHs,
CH(CHz),, CH,CH(CHs),, CH(CH:)CH,CH;, CH,Ph, CH;-indol-3-yl, -CH,CH,SCH3,
CH,CO,H, CH,C(O)NH,, CH,CH,COOH, CH,CH,C(O)NH,, CH,CH,CH,CH,NH,, -
CH,CH,CH,NHC(NH)NH,, CH;-imidazol-4-yl, CH,OH, CH(OH)CH, CH,((4'-OH)-
Ph), CH,SH, or lower cycloalkyl; or (viii) R* is CH3, -CH,CHs, CH(CH3)s,
CH,CH(CHa),, CH(CH3:)CH,CHs, CH,Ph, CH;-indol-3-yl, -CH,CH,SCH3, CH,CO,H,
CH,C(O)NH,, CH,CH,COOH, CH,CH,C(O)NH,, CH,CH,CH,CH,NH,, -
CH,CH,CH,NHC(NH)NH,, CH,-imidazol-4-yl, CH,OH, CH(OH)CH;, CH,((4'-OH)-
Ph), CH,SH, or lower cycloalkyl and R™ is H, where R¥ is independently hydrogen or
alkyl, which includes, but is not limited to, C2 alkyl, Cy.1 alkyl, or Cy. alkyl, RY is —
OR' or -N(R),);

(d)  R*is hydrogen, Cy.jo alkyl, Cy_jo alkyl optionally substituted with a lower
alkyl, alkoxy, di(lower alkyl)-amino, or halogen, C;_¢ haloalkyl, Cs.¢ cycloalkyl,
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cycloalkyl alkyl, cycloheteroalkyl, aminoacyl, aryl, such as phenyl, heteroaryl, such as,

pyridinyl, substituted aryl, or substituted heteroaryl;

(e) R® is H, a lower alkyl, CN, vinyl, O-(lower alkyl), hydroxyl lower alkyl,
.., -(CH2),OH, where p is 1 -6, including hydroxyl methyl (CH,OH), CH;F, Ns,
CH,CN, CH;NH,, CH,NHCH;, CH,;N(CHa»),, alkyne (optionally substituted), or halogen,
including F, CI, Br, or I, with the provisos that when X is OH, base is cytosine and R%is
H, R” cannot be Nz and when X is OH, R® is CH; or CH,F and B is a purine base, R’

cannot be H;
(D  R%is H, CHa, CHyF, CHF,, CF3, F, or CN;
(g)  XisH, OH, F, OMe, halogen, NH,, or N3;

(h) Y is OH, H, Cy alkyl, C,4 alkenyl, C,4 alkynyl, vinyl, N1, CN, CI, Br, F,
I, NO,, OC(0)O(C 4 alkyl), OC(0)O(Cy.4 alkyl), OC(O)O(C,4 alkynyl), OC(O)O(C>.4
alkenyl), OC|.jp haloalkyl, O(aminoacyl), O(C.jo acyl), O(C4 alkyl), O(C;.4 alkenyl),
S(C4 acyl), S(C 4 alkyl), S(C,.4 alkynyl), S(C,.4 alkenyl), SO(C 4 acyl), SO(C, 4 alkyl),
SO(C;4 alkynyl), SO(C,.4 alkenyl), SO5(C 4 acyl), SO(C 4 alkyl), SO»(C,4 alkynyl),
SO,(Cy.4 alkenyl), OS(0)(C 4 acyl), OS(0)x(C 4 alkyl), OS(0)x(C,.4 alkenyl), NH,,
NH(C) 4 alkyl), NH(C,.4 alkenyl), NH(C;,.4 alkynyl), NH(C 4 acyl), N(C,4 alkyl),, N(C.
13 acyl),, wherein alkyl, alkynyl, alkenyl and vinyl are optionally substituted by Ni, CN,
one to three halogen (Cl, Br, F, I), NO,, C(O)O(C,_4alkyl), C(O)O(C,_4 alkyl), C(O)O(C».
4 alkynyl), C(0)O(C,4 alkenyl), O(C).4 acyl), O(C,.4 alkyl), O(C;4 alkenyl), S(C;_4 acyl),
S(C )4 alkyl), S(C,.4 alkynyl), S(C,.4 alkenyl), SO(C,.4 acyl), SO(C4 alkyl), SO(C;.4
alkynyl), SO(Cy4 alkenyl), SOx(Cj4 acyl), SO2(C4 alkyl), SOx(Cy4 alkynyl), SO»(Ca4
alkenyl), OS(0),(C, 4 acyl), OS(0),(C,4 alkyl), OS(0),(C,.4 alkenyl), NH;, NH(C 4
alkyl), NH(C,.4 alkenyl), NH(C».4 alkynyl), NH(C,.4 acyl), N(C.4 alkyl)z, N(C .4 acyl)s;

the base is a naturally occurring or modified purine or pyrimidine base

represented by the following structures:
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RIU
R® 7 AN N
NH N NH
R T 0 T N R!! T N NH,
- i Y o
a b c d
wherein

ZisNor CR'%:

R’, R*R’, R', and R"'are independently H, 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,-Cg, lower
alkenyl of C,-Cé, halogenated (F, Cl, Br, 1) lower alkenyl of C,-Cs, lower alkynyl of C»-
Cs such as C=CH, halogenated (F, CI, Br, I) lower alkynyl of C,-C, lower alkoxy of C-
Cg, halogenated (F, Cl, Br, I) lower alkoxy of C;-Cs, CO;H, CO,R', CONH,, CONHR',
CONR';, CH=CHCO;H, or CH=CHCOR',

wherein R' is an optionally substituted alkyl , which includes, but is not limited to,
an optionally substituted C,. alkyl, an optionally substituted C,_y alkyl, an optionally
substituted lower alkyl; an optionally substituted cycloalkyl; an optionally substituted
alkynyl of C,-Cg, an optionally substituted lower alkenyl of C;-Cg, or optionally
substituted acyl, which includes but is not limited to C(O) alkyl, C(O)(C .59 alkyl),
C(O)C.1p alkyl), or C(O)(lower alkyl) or alternatively, in the instance of NR';, each R’
comprise at least one C atom that are joined to form a heterocycle comprising at least two

carbon atoms; and

R' is an H, halogen (including F, Cl, Br, I), OH, OR', SH, SR', NH,, NHR', NR",
NO; lower alkyl of C-Cg, halogenated (F, Cl, Br, 1) lower alkyl of C;-Cs, lower alkenyl
of C;-Cq. halogenated (F, Cl, Br, 1) lower alkenyl of C,-Cg , lower alkynyl of C,-Ce,
halogenated (F, Cl, Br, I) lower alkynyl of C,-Cy, lower alkoxy of C-Cg, halogenated (F,
Cl, Br, 1) lower alkoxy of C;-Cs, CO,H, CO;R', CONH,, CONHR', CONR';,
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CH=CHCO;H, or CH=CHCO;R"; with the proviso that when base is represented by the
structure ¢ with R'! being hydrogen, R'? is not a: (i) -C=C-H, (ii) -C=CHj, or (iii) -NO;

said process comprising:

reacting a substituted phosphochloridate compound 4 with a nucleoside analog 5
A ()/K -
0. | HO 5 B Base
§><\_ - lli——u y §§
| 4] Q‘; $
2 i g &

10. A process for preparing a compound, its stercoisomer, salt, hydrate,
solvate, or crystalline form thereof, selected from among

5 2-Deoxy-2'-fluoro-2'-C-methyluridine 5'-(phenyl methoxy-alanyl phosphate
((S)-2-{[(2R,3R 4R ,5R)-5-(2,4-Diox0-3,4-dihydro-2H-pyrimidin-1-yl)-4-fluoro-3-
hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -propionic
acid methyl ester);

6 2'-Deoxy-2"-fluoro-2'-C-methyluridine 5'-(phenyl methoxy-valyl phosphate
((S)-2-{[(2R,3R 4R ,5R)-5-(2,4-Diox0-3,4-dihydro-2H-pyrimidin-1-yl)-4-fluoro-3-
hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -3-methyl-
butyric acid methyl ester;

7 2'-Deoxy-2'-fluoro-2'-C-methyluridine 5'-(4-bromophenyl methoxy-valyl
phosphate ((S)-2-{(4-bromo-phenoxy)-[(2R,3R,4R,5R)-5-(2,4-dioxo-3,4-dihydro-2H-
pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino}-3-methyl-butyric acid methyl ester);

8 2'-Deoxy-2'-fluoro-2'-C-methyluridine 5'-(4-bromophenyl methoxy-alanyl
phosphate (((S)-2-{(4-bromo-phenoxy)-[(2R,3R,4R,5R)-5-(2,4-dioxo-3,4-dihydro-2H-
pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino }-propionic acid methyl ester);

9  N'-(N,N-dimethylformamidinyl)-2'-deoxy-2'-fluoro-2'-C-methylcytidine;

10 2'-Deoxy-2"-fluoro-2'-C-methylcytidine 5'-(phenyl methoxy-alanyl phosphate
(((S)-2-{[(2R,3R,4R,5R)-5-(2-0x0-3-amino-pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-
methyl-tetrahydro-furan-2-ylmethoxy]-phenyoxy-phosphorylamino } -propionic acid
methyl ester);

11 2'-Deoxy-2"-fluoro-2'-C-methylcytidine 5'-(4-bromophenyl methoxy-valyl
phosphate (2'-Deoxy-2'-fluoro-2'-C-methyluridine 5'-(4-bromophenyl methoxy-valyl
phosphate ((S)-2-{(4-bromo-phenoxy)-[(2R,3R.4R,5R)-5-(2-0x0-3-amino-pyrimidin-1-
yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phosphorylamino } -3-
methyl-butyric acid methyl ester);
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12 2'-deoxy-2'-fluoro-2'-C-methylcytidine 5'-(phenyl methoxy-valyl phosphate
((S)-2-{[(2R,3R 4R ,5R)-5-(2-0x0-3-amino-pyrimidin- 1-yl)-4-fluoro-3-hydroxy-4-
methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino }-3-methyl-butyric
acid methyl ester;

13 (S)-2-{[(2R,3R 4R ,5R)-5-(2,4-Diox0-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid ethyl ester;

14 (S)-2-[[(2R,3R 4R,5R)-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-(naphthalen- 1 -yloxy)-
phosphorylamino]-propionic acid benzyl ester;

15 {[(2R.3R.,4R.5R)-5-(2,4-Dioxo-3.4-dihydro-2H-pyrimidin-1-yl)-4-fluoro-3-
hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -acetic
acid methyl ester;

16 (S)-2-{(2,4-Dichloro-phenoxy)-[(2R.3R.4R,5R)-5-(2,4-diox0-3,4-dihydro-2H-
pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino }-propionic acid methyl ester:

17 (S)-2-[[(2R,3R 4R,5R)-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-(naphthalen-1-yloxy)-
phosphorylamino]-propionic acid methyl ester;

18 (S)-1-{[(2R,3R 4R ,5R)-5-(2,4-Diox0-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphoryl } -
pyrrolidine-2-carboxylic acid methyl ester;

19 (S)-2-{[(2R,3R 4R,5R)-5-(2,4-Dioxo-3.4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid butyl ester;

20 (S)-2-{[(2R,3R.,4R,5R)-5+(2,4-Dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid benzyl ester;

21 (S)-2-[[(2R,3R4R,5R)-5-(2,4-Diox0-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy|-(4-fluoro-phenoxy)-
phosphorylamino]-propionic acid methyl ester;

22 (S)-2-{(4-Chloro-phenoxy)-[(2R,3R,4R,5R)-5-(2,4-diox0-3,4-dihydro-2H-
pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino }-propionic acid methyl ester;

23 (S)-2-{(3.4-Dichloro-phenoxy)-[(2R,3R.4R,5R)-5-(2,4-diox0-3,4-dihydro-2H-
pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino }-propionic acid methyl ester;

24 (S)-2-{[(2R,3R4R,5R)-5-(2,4-Diox0-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid sec-butyl ester;

25 (S)-2-{[(2R,3R 4R ,5R)-5-(2.4-Diox0-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid isopropyl ester;

26 (S)-2-[[(2R,3R.4R,5R)-5-(2,4-Diox0-3.4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-(4-methoxy-phenoxy)-
phosphorylamino]-propionic acid butyl ester;
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27 (S)-2-[[(2R,3R 4R,5R)-5~(2,4-Diox0-3,4-dihydro-2H-pyrimidin- 1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-(4-fluoro-phenoxy)-
phosphorylamino]-propionic acid ethyl ester;

28 (S)-2-[[(2R,3R,4R,5R)-5-(2,4-Diox0-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-(4-fluoro-phenoxy)-
phosphorylamino]-propionic acid isopropy! ester;

29 (S)-2-[[(2R,3R 4R,5R)-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-(4-fluoro-phenoxy)-
phosphorylamino]-propionic acid benzyl ester;

30 (S)-2-[[(2R,3R4R,5R)-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-(4-methoxy-phenoxy)-
phosphorylamino]-propionic acid isopropyl ester;

31 (S)-2-{(2-Chloro-phenoxy)-[(2R,3R,4R,5R)-5-(2,4-diox0-3,4-dihydro-2H-
pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino }-propionic acid benzyl ester;

32 (S)-2-{(2.4-Dichloro-phenoxy)-[(2R,3R 4R ,5R)-5-(2,4-diox0-3.4-dihydro-2H-
pyrimidin- 1-y1)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino }-propionic acid butyl ester;

33 (S)-2-{[(2R.3R.4R,5R)-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-p-tolyloxy-
phosphorylamino }-propionic acid isopropyl ester;

34 (S)-2-[[(2R,3R 4R,5R)-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-(4-fluoro-phenoxy)-
phosphorylamino]-propionic acid butyl ester;

35 (S)-2-{(3.4-Dichloro-phenoxy)-[(2R,3R.4R ,5R)-5-(2,4-diox0-3,4-dihydro-2H-
pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino }-propionic acid ethyl ester;

36 (S)-2-{(2-Chloro-phenoxy)-[(2R,3R,4R,5R)-5-(2,4-dioxo-3,4-dihydro-2H-
pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino }-propionic acid isopropyl ester;

37 (S)-2-[[(2R.3R 4R.5R)-5-(2,4-Dioxo-3.4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-(4-methoxy-phenoxy)-
phosphorylamino]-propionic acid benzyl ester;

38 (S)-2-{[(2R.3R.4R,5R)-5-(2.4-Dioxo0-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid pentyl ester:

39 (S)-2-{(4-Chloro-phenoxy)-[(2R,3R 4R,5R)-5-(2.4-dioxo-3,4-dihydro-2H-
pyrimidin-1-y1)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino }-propionic acid isopropyl ester;

40 (S)-2-{(4-Chloro-phenoxy)-[(2R,3R,4R,5R)-5-(2.4-dioxo-3,4-dihydro-2H-
pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino } -propionic acid butyl ester;

41 (S)-2-{(4-Chloro-phenoxy)-[(2R.3R,4R,5R)-5-(2,4-dioxo-3,4-dihydro-2H-
pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino} -propionic acid ethyl ester;
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42 (S)-2-{[(2R3R 4R 5R)-5-(2,4-Diox0-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-p-tolyloxy-
phosphorylamino } -propionic acid butyl ester:

43 (S)-2-{[(2R,3R 4R.5R)-5-(2,4-Dioxo- 3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-p-tolyloxy-
phosphorylamino }-propionic acid benzyl ester;

44 (S)-2-{[(2R.3R 4R ,5R)-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
butyric acid methyl ester;

45 (S)-2-{[(2R,3R.4R,5R)-5-(2,4-Diox0-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid 4-fluoro-benzyl ester;

46 (S)-2-{(2-Chloro-phenoxy)-[(2R,3R,4R,5R)-5-(2,4-diox0-3,4-dihydro-2H-
pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino}-propionic acid butyl ester;

47 (S)-2-{[(2R.3R4R,5R)-5-(2.4-Diox0-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid 3-methyl-butyl ester;

48 (S)-2-{(2,4-Dichloro-phenoxy)-[(2R,3R ,4R.5R)-5-(2.4-diox0-3,4-dihydro-2H-
pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino }-propionic acid ethyl ester;

49 (S)-2-{[(2R,3R.4R,5R)-5-(2.4-Dioxo0-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid cyclohexyl ester;

50 (R)-2-{[(2R.3R,4R,5R)-5-(2,4-Dioxo-3.4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid butyl ester;

51 (R)-2-{[(2R,3R,4R,5R)-5-(2,4-Dioxo-34-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid isopropyl ester;

52 (R)-2-{[(2R,3R,4R,5R)-5-(2.4-Dioxo-3.,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy|]-phenoxy-phosphorylamino § -
propionic acid benzyl ester;

53 (S)-2-{(2-Chloro-phenoxy)-[(2R,3R,4R,5R)-5-(2,4-diox0-3,4-dihydro-2H-
pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino }-propionic acid butyl ester;

54 (S)-2-{(4-Bromo-phenoxy)-[(2R,3R,4R,5R)-5-(2,4-dioxo-3,4-dihydro-2H-
pyrimidin-1-y1)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino }-propionic acid isopropyl ester;

55 (S)-2-[[(2R,3R.4R.5R)-5-(2.,4-Dioxo0-3,4-dihydro-2H-pyrimidin- 1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-(4-fluoro-phenoxy)-
phosphorylamino]-propionic acid cyclohexyl ester;

56 (S)-2-[[(2R,3R.4R,5R)-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-(4-bromo-phenoxy)-
phosphorylamino]-propionic acid cyclohexyl ester;
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57 (S)-2-{[(2R,3R,4R,5R)-5-(2,4-Diox0-3.4-dihydro-2H-pyrimidin- 1 -yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
butyric acid isopropyl ester:

58 (S)-2-{[(2R,3R,4R,5R)-5-(2.4-Diox0-3,4-dihydro-2H-pyrimidin- 1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
butyric acid cyclohexyl ester;

59 (S)-2-[[(2R,3R 4R ,5R)-5-(2.4-Dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-(4-fluoro-phenoxy)-
phosphorylamino]-butyric acid cyclohexyl ester;

60 (S)-2-{(4-Chloro-phenoxy)-[(2R,3R .4 R,5R)-5-(2,4-diox0-3,4-dihydro-2H-
pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino}-butyric acid isopropyl ester;

61 (S)-2-{[(2R,3R,4R,5R)-5-(2,4-Dioxo0-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid 2,2-difluoro-cthyl ester;

62 (S)-2-{[(2R,3R,4R,5R)-5-(2,4-Dioxo- 3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid 2,2,2-trifluoro-1-trifluoromethyl-ethyl ester;

63 (S)-2-{[(2R.3R.,4R,5R)-5-(2.4-Diox0-3.4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid 2-fluoro-1-fluoromethyl-cthyl ester;

64 (S)-2-{[(2R,3R,4R,5R)-5-(2,4-Dioxo- 3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid cyclopropyl methyl ester;

65 (S)-2-{[(2R.3R,4R,5R)-5-(2,4-Dioxo-3.,4-dihydro-2H-pyrimidin- 1 -yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
butyric acid cyclopenty! ester;

66 (S)-2-{[(2R,3R 4R 5R)-5-(6-Amino-purin-9-yl)-4-fluoro-3-hydroxy-4-methyl-
tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino }-propionic acid methyl ester;
67 (S)-2-{[(2R,3R.4R,5R)-5-(2-Amino-6-hydroxy-purin-9-yl)-4-fluoro-3-
hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -propionic

acid methyl ester;

68 (S)-2-{(R)-[(2R,3R 4R ,5R)-5-(2,6-Diamino-purin-9-yl)-4-fluoro-3-hydroxy-4-
methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino }-propionic acid
methyl ester;

69 (S)-2-{[(2R.,3R.4R.5R)-5-(2-Amino-6-cyclopentylamino-purin-9-yl)-4-fluoro-
3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid methyl ester;

70 (S)-2-{[(2R,3R 4R ,5R)-5-(2-Amino-6-azetidin-1-yl-purin-9-yl)-4-fluoro-3-
hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -propionic
acid methyl ester;

71 (S)-2-{[(2R,3R,4R,5R)-5-(2-Amino-6-dicthylamino-purin-9-yl)-4-fluoro-3-
hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -propionic
acid methyl ester;
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72 (S)-2-{[(2R,3R 4R,5R)-5-(2-Amino-6-propylamino-purin-9-yl)-4-fluoro-3-
hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -propionic
acid methyl ester;

73 (S)-2-{[(2R,3R 4R ,5R)-5-(2-Amino-6-cyclobutylamino-purin-9-yl)-4-fluoro-
3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid methyl ester;

74 (S)-2-({(2R,3R.4R,5R)-5-[2-Amino-6-(4-methyl-piperazin-1-yl)-purin-9-y I]-
4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy } -phenoxy-p
hosphorylamino)-propionic acid methyl ester;

75 (2S)-methyl 2-((((2R,3R,4R,5R )-4-fluoro-3-hydroxy-4-methyl-5-(6-
(propylamino)-9H-purin-9-yl)tetrahydrofuran-2-
ylymethoxy)(phenoxy)phosphorylamino)propanoate;

76 (2S)-methyl 2-((((2R,3R 4R, 5R)-5-(6-(cyclobutylamino)-9H-purin-9-yl)-4-
fluoro-3-hydroxy-4-methyltetrahydrofuran-2-
yl)methoxy)(phenoxy)phosphorylamino)propanoate;

77 (2S)-methyl 2-((((2R.3R,4R,5R)-5-(6-(cyclopentylamino)-9H-purin-9-yl)-4-
fluoro-3-hydroxy-4-methyltetrahydrofuran-2-
yl)methoxy)(phenoxy)phosphorylamino)propanoate:

78 (2S)-methyl 2-((((2R,3R.4R.5R)-5-(6-(aziridin-1-yl)-9H-purin-9-yl)-4-fluoro-
3-hydroxy-4-methyltetrahydrofuran-2-
yl)methoxy)(phenoxy)phosphorylamino)propanoate;

79 (2S)-methyl 2-((((2R,3R 4R, 5R)-4-fluoro-3-hydroxy-4-methyl-5-(6-(piperidin-
1-yD)-9H-purin-9-yl)tetrahydrofuran-2-
yl)methoxy)(phenoxy)phosphorylamino)propanoate; and

80 (2S)-methyl 2-((((2R,3R,4R,5R)-5-(6-(azetidin-1-yl)-9H-purin-9-yl)-4-fluoro-
3-hydroxy-4-methyltetrahydrofuran-2-
yl)methoxy)(phenoxy)phosphorylamino)propanoate

said process comprising:

reacting a substituted phosphochloridate compound 4 with a nucleoside analog 5

11. A product its stereoisomer, salt, hydrate, solvate or crystalline form

thereof, prepared a process comprising:
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reacting a substituted phosphochloridate compound 4 with a nucleoside analog 5

wherein

(a)  R'is hydrogen, n-alkyl; branched alkyl; cycloalkyl; or aryl, which
includes, but is not limited to, phenyl or naphthyl, where phenyl or naphthyl are
optionally substituted with at least one of C ¢ alkyl, C,¢ alkenyl, C,¢ alkynyl, C¢
alkoxy, F, Cl, Br, I, nitro, cyano, C, haloalkyl, -N(R")z, Cy acylamino, -NHSO,C) 5
alkyl, -SO,N(R");, COR", and -SO,C ¢ alkyl; (R" is independently hydrogen or alkyl,
which includes, but is not limited to, C).50 alkyl, Cy.1o alkyl, or C 4 alkyl, R'" is ~OR’ or -
N(R));

(b) R?is hydrogen, C 1o alkyl, R*or R™® and R? together are (CH;), so as to
form a cyclic ring that includes the adjoining N and C atoms, C(O)CR*R*"NHR', where
nis2to4andR', R® and R™:

(c) R* and R™ are (i) independently selected from hydrogen, C.j0 alkyl,
cycloalkyl, -(CH)(NR™),, Cy.6 hydroxyalkyl, -CH,SH, -(CH,),S(0)dMe, -
(CH,);NHC(=NH)NH,, (1H-indol-3-yl)methyl, (1H-imidazol-4-yl)methyl, -
(CH).COR", aryl and aryl C, s alkyl, said aryl groups optionally substituted with a
group selected from hydroxyl, Cyp alkyl, C;¢ alkoxy, halogen, nitro and cyano; (ii) R*
and R™ both are Cy alkyl; (iii) R*and R™ together are(CH;); so as to form a spiro ring;
(iv) R* is hydrogen and R* and R? together are (CH,), so as to form a cyclic ring that
includes the adjoining N and C atoms (v) R™ is hydrogen and R* and R” together are
(CH,), so as to form a cyclic ring that includes the adjoining N and C atoms, where ¢ is |
to6,dis0to 2,eis 0to 3, fis 2to 5, nis 2 to 4, and where R is independently hydrogen
or C ¢ alkyl and R" is -OR' or -N(R"),); (vi) R* is H and R* is H, CHs, CH,CH;,
CH(CHa3),, CH;CH(CH3);, CH(CHz)CH,CH3, CH,Ph, CH;-indol-3-yl, -CH,CH,SCHy3,
CH,CO,H, CH,C(0O)NH,, CH,CH,COOH, CH,CH,C(O)NH,, CH,CH,CH,CH,NH,, -
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CH,CH,CH,NHC(NH)NH,, CH,-imidazol-4-yl, CH,OH, CH(OH)CH3, CH,((4-OH)-
Ph), CH,SH, or lower cycloalkyl; or (viii) R* is CHs, -CH,CHs, CH(CHas),,
CH,CH(CHa),, CH(CH3)CH,CH3, CH,Ph, CH,-indol-3-yl, -CH,CH,SCH3, CH,CO,H,
CH,C(O)NH,, CH,CH,COOH, CH,CH,C(O)NH,, CH,CH,CH,CH,NH,, -
CH,CH,CH,NHC(NH)NH,, CH;-imidazol-4-yl, CH,OH, CH(OH)CHs, CH,((4'-OH)-
Ph), CH,SH, or lower cycloalkyl and R™ is H, where R" is independently hydrogen or
alkyl, which includes, but is not limited to, Cy.5 alkyl, Cy.10 alkyl, or C,.¢ alkyl, R is -
OR' or -N(R™),);

(d)  R*is hydrogen, C. alkyl, Cy o alkyl optionally substituted with a lower
alkyl, alkoxy, di(lower alkyl)-amino, or halogen, C,.jy haloalkyl, Cs., cycloalkyl,
cycloalkyl alkyl, cycloheteroalkyl, aminoacyl, aryl, such as phenyl, heteroaryl, such as,

pyridinyl, substituted aryl, or substituted heteroaryl;

(e) R? is H, a lower alkyl, CN, vinyl, O-(lower alkyl), hydroxyl lower alkyl,
i.., -(CH;),OH, where p is 1 -6, including hydroxyl methyl (CH,OH), CH;F, N3,
CH,CN, CH,NH,, CH;NHCH3, CH;N(CHs),, alkyne (optionally substituted), or halogen,
including F, CI, Br, or I, with the provisos that when X is OH, base is cytosine and R®is
H, R” cannot be Naand when X is OH, R® is CH: or CH,F and B is a purine base, R’

cannot be H;
() R® is H, CHs, CH,F, CHF,, CFs, F, or CN;
()  XisH, OH, F, OMe, halogen, NH,, or Ns;

(h) Y is OH, H, C,4 alkyl, C,4 alkenyl, C,4 alkynyl, vinyl, N3, CN, CI, Br, F,
I, NO,, OC(0)O(C, 4 alkyl), OC(0)O(C) 4 alkyl), OC(0)O(C,.4 alkynyl), OC(0)O(C;.4
alkenyl), OC|_, haloalkyl, O(aminoacyl), O(C,_j acyl), O(C, 4 alkyl), O(C, 4 alkenyl),
S(C4 acyl), S(Cy4 alkyl), S(C,4 alkynyl), S(C,4 alkenyl), SO(C 4 acyl), SO(C 4 alkyl),
SO(C,.4 alkynyl), SO(C»4 alkenyl), SO»(C 4 acyl), SO»(C .4 alkyl), SO2(C;.4 alkynyl),
S0O,(Cy.4 alkenyl), OS(0)2(C 4 acyl), OS(0)2(C.4 alkyl), OS(0)2(C.4 alkenyl), NH,,
NH(C,_4 alkyl), NH(C,4 alkenyl), NH(C,.4 alkynyl), NH(C,_4 acyl), N(C) alkyl),, N(C;.
18 acyl),, wherein alkyl, alkynyl, alkenyl and vinyl are optionally substituted by N1, CN,
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one to three halogen (Cl, Br, F, 1), NO,, C(O)O(C 4 alkyl), C(O)O(C)4 alkyl), C(O)O(C,-
4 alkynyl), C(0)O(C,4 alkenyl), O(C 4 acyl), O(C,_4 alkyl), O(C,_4 alkenyl), S(C,_4 acyl),
S(C )4 alkyl), S(C,.4 alkynyl), S(C,4 alkenyl), SO(C,_4 acyl), SO(C 4 alkyl), SO(C,.4
alkynyl), SO(C,4 alkenyl), SO,(Cy4 acyl), SO(C) 4 alkyl), SO(Cy.4 alkynyl), SO(Cs4
alkenyl), OS(0)2(C).4 acyl), OS(0)2(Cy4 alkyl), OS(0)2(C24 alkenyl), NH,, NH(C) 4
alkyl), NH(C,_; alkenyl), NH(C>_4 alkynyl), NH(C 4 acyl), N(C 4 alkyl),, N(C 4 acyl)s;

the base is a naturally occurring or modified purine or pyrimidine base

represented by the following structures:

9 O R0 O
RE | X RS | - </Z | N </N | Nt
R7 T/J\() R T)\o N N)\ Rit N N/I\Nllz
a b ¢ d
wherein
ZisNor CR'";

R’, R¥,R?, R', and R"'are independently H, 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;-Cg, lower
alkenyl of C;-Cs, halogenated (F, Cl, Br, 1) lower alkenyl of C,-Cg, lower alkynyl of C,-
Cg such as C=CH, halogenated (F, Cl, Br, I) lower alkynyl of C,-Cs, lower alkoxy of C-
Cg, halogenated (F, Cl, Br, I) lower alkoxy of C;-Cs, CO;H, CO,R', CONH,, CONHR',
CONR'";, CH=CHCO;H, or CH=CHCO3R',

wherein R' is an optionally substituted alkyl , which includes, but is not limited to,
an optionally substituted C.5 alkyl, an optionally substituted C).;¢ alkyl, an optionally

substituted lower alkyl; an optionally substituted cycloalkyl; an optionally substituted
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alkynyl of C,-Cg, an optionally substituted lower alkenyl of C,-Cg, or optionally
substituted acyl, which includes but is not limited to C(O) alkyl, C(O)(C, 5 alkyl),
C(O)(C).10 alkyl), or C(O)(lower alkyl) or alternatively, in the instance of NR', each R’
comprise at least one C atom that are joined to form a heterocycle comprising at least two

5  carbon atoms; and

R'? is an H, halogen (including F, C, Br, I), OH, OR', SH, SR', NH,, NHR', NR,,
NO; lower alkyl of C;-Cg, halogenated (F, CI, Br, I) lower alkyl of C-Cg, lower alkenyl
of C;-Cg, halogenated (F, Cl, Br, 1) lower alkenyl of C,-Cs , lower alkynyl of C,-Cg,
halogenated (F, Cl, Br, 1) lower alkynyl of C,-C, lower alkoxy of C;-Cg, halogenated (F,
10 Cl, Br, I) lower alkoxy of C;-Cs, CO,H, CO,R', CONH,, CONHR', CONR',,
CH=CHCO;H. or CH=CHCO;R"; with the proviso that when base is represented by the
structure ¢ with R" being hydrogen, R'? is not a: (i) -C=C—H, (ii) -C=CHj, or (iii) -NO;

and

wherein X' is a leaving group, such as, CI.

12. A product its stercoisomer, salt, hydrate, solvate or crystalline form

thereof, prepared a process comprising:

reacting a substituted phosphochloridate compound 4 with a nucleoside analog 5

20 wherein the product comprises a compound, its stereoisomer, salt, hydrate,
solvate, or crystalline form thereof, selected from among

5 2'-Deoxy-2'-fluoro-2'-C-methyluridine 5'-(phenyl methoxy-alanyl phosphate
((S)-2-{[(2R,3R.4R,5R)-5-(2,4-Diox0-3,4-dihydro-2H-pyrimidin-1-yl)-4-fluoro-3-
hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -propionic

25  acid methyl ester);
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6 2'-Deoxy-2'-fluoro-2'-C-methyluridine 5'-(phenyl methoxy-valyl phosphate
((S)-2-{[(2R,3R 4R,5R)-5-(2 4-Diox0-3.4-dihydro-2H-pyrimidin-1-yl)-4-fluoro-3-
hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino} -3-methyl-
butyric acid methyl ester;

7 2-Deoxy-2'-fluoro-2'-C-methyluridine 5'-(4-bromophenyl methoxy-valyl
phosphate ((S)-2-{(4-bromo-phenoxy)-[(2R.3R.4R,5R)-5-(2.4-dioxo-3.,4-dihydro-2H-
pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino }-3-methyl-butyric acid methyl ester);

8 2-Decoxy-2'-fluoro-2'-C-methyluridine 5'-(4-bromophenyl methoxy-alanyl
phosphate (((S)-2-{(4-bromo-phenoxy)-[(2R,3R,4R,5R)-5-(2,4-diox0-3,4-dihydro-2H-
pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino}-propionic acid methyl ester);

9 N'-(N,N-dimethylformamidinyl)-2'-deoxy-2'-fluoro-2'-C-methylcytidine;

10 2'-Deoxy-2"-fluoro-2'-C-methyleytidine 5'-(phenyl methoxy-alanyl phosphate
(((S)-2-{[(2R,3R.4R.5R)-5-(2-0x0-3-amino-pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-
methyl-tetrahydro-furan-2-ylmethoxy]-phenyoxy-phosphorylamino } -propionic acid
methyl ester);

11 2'-Deoxy-2"-fluoro-2"-C-methylcytidine 5'-(4-bromophenyl methoxy-valyl
phosphate (2'-Deoxy-2'-fluoro-2'-C-methyluridine 5'-(4-bromophenyl methoxy-valyl
phosphate ((S)-2-{(4-bromo-phenoxy)-[(2R.3R.,4R,5R)-5-(2-0x0-3-amino-pyrimidin-1-
yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phosphorylamino } -3-
methyl-butyric acid methyl ester);

12 2'-deoxy-2'-fluoro-2'-C-methylcytidine 5'-(phenyl methoxy-valyl phosphate
((S)-2-{[(2R,3R 4R ,5R)-5-(2-0x0-3-amino-pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-
methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -3-methyl-butyric
acid methyl ester;

13 (S)-2-{[(2R,3R.4R,5R)-5-(2,4-Dioxo-3.4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid ethyl ester;

14 (S)-2-[[(2R,3R 4R,5R)-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-(naphthalen-1-yloxy)-
phosphorylamino]-propionic acid benzyl ester;

15 {[(2R,3R,4R,5R)-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin- 1 -yl)-4-fluoro-3-
hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -acetic
acid methyl ester;

16 (S)-2-{(2.4-Dichloro-phenoxy)-[(2R,3R.4R.5R)-5-(2.4-dioxo-3.,4-dihydro-2H-
pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino }-propionic acid methyl ester;

17 (S)-2-[[(2R,3R 4R,5R)-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-(naphthalen-1-yloxy)-
phosphorylamino]-propionic acid methyl ester;

18 (S)-1-{[(2R,3R4R,5R)-5-(2,4-Diox0-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphoryvl } -
pyrrolidine-2-carboxylic acid methyl ester;
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19 (S)-2-{[(2R,3R 4R,5R)-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid butyl ester;

20 (S)-2-{[(2R,3R.4R,5R)-5-(2.4-Diox0-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid benzyl ester;

21 (S)-2-[[(2R,3R 4R,5R)-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-(4-fluoro-phenoxy)-
phosphorylamino]-propionic acid methyl ester;

22 (S)-2-{(4-Chloro-phenoxy)-[(2R,3R,4R,5R)-5-(2,4-diox0-3,4-dihydro-2H-
pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino}-propionic acid methyl ester;

23 (S)-2-{(3.4-Dichloro-phenoxy)-[(2R,3R ,4R,5R)-5-(2.,4-dioxo0-3.4-dihydro-2H-
pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino}-propionic acid methyl ester;

24 (S)-2-{[(2R,3R4R,5R)-5-(2,4-Diox0-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid sec-butyl ester;

25 (S)-2-{[(2R.3R.4R,5R)-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid isopropyl ester;

26 (S)-2-[[(2R,3R 4R,5R)-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-(4-methoxy-phenoxy)-
phosphorylamino]-propionic acid butyl ester;

27 (S)-2-[[(2R,3R 4R,5R)-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-(4-fluoro-phenoxy)-
phosphorylamino]-propionic acid ethyl ester;

28 (S)-2-[[(2R,3R 4R,5R)-5-(2.4-Dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy ]-(4-fluoro-phenoxy)-
phosphorylamino]-propionic acid isopropyl ester;

29 (S)-2-[[(2R.3R 4R.5R)-5-(2,4-Dioxo-3.4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy |- (4-fluoro-phenoxy)-
phosphorylamino]-propionic acid benzyl ester;

30 (S)-2-[[(2R,3R 4R,5R)-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-(4-methoxy-phenoxy)-
phosphorylamino]-propionic acid isopropyl ester;

31 (S)-2-{(2-Chloro-phenoxy)-[(2R,3R,4R,5R)-5-(2.4-dioxo-3,4-dihydro-2H-
pyrimidin-1-y1)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino}-propionic acid benzyl ester;

32 (S)-2-{(2.4-Dichloro-phenoxy)-[(2R.3R.4R ,5R)-5-(2,4-dioxo-3.,4-dihydro-2H-
pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino } -propionic acid butyl ester;

33 (S)-2-{[(2R,3R 4R ,5R)-5-(2,4-Diox0-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-p-tolyloxy-
phosphorylamino} -propionic acid isopropyl ester;
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34 (S)-2-[[(2R,3R4R,5R)-5~(2,4-Diox0-3,4-dihydro-2H-pyrimidin- 1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-(4-fluoro-phenoxy)-
phosphorylamino]-propionic acid butyl ester;

35 (S)-2-{(3.4-Dichloro-phenoxy)-[(2R,3R.4R,5R)-5-(2,4-diox0-3,4-dihydro-2H-
pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino}-propionic acid ethyl ester;

36 (S)-2-{(2-Chloro-phenoxy)-[(2R,3R,4R,5R)-5-(2,4-dioxo-3,4-dihydro-2H-
pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino }-propionic acid isopropyl ester;

37 (S)-2-[[(2R,3R.4R,5R)-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin- 1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-(4-methoxy-phenoxy)-
phosphorylamino]-propionic acid benzyl ester;

38 (S)-2-{[(2R.3R,4R,5R)-5-(2.4-Dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid pentyl ester;

39 (S)-2-{(4-Chloro-phenoxy)-[(2R,3R,4R,5R)-5-(2,4-diox0-3.,4-dihydro-2H-
pyrimidin- 1-y1)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino }-propionic acid isopropyl ester;

40 (S)-2-{(4-Chloro-phenoxy)-[(2R,3R,4R,5R)-5-(2,4-diox0-3,4-dihydro-2H-
pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino }-propionic acid butyl ester;

41 (S)-2-{(4-Chloro-phenoxy)-[(2R,3R,4R,5R)-5-(2,4-diox0-3,4-dihydro-2H-
pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino }-propionic acid cthyl ester;

42 (S)-2-{[(2R,3R.4R,5R)-5+(2,4-Diox0-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-p-tolyloxy-
phosphorylamino } -propionic acid butyl ester;

43 (S)-2-{[(2R.3R4R,5R)-5-(2,4-Dioxo- 3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-p-tolyloxy-
phosphorylamino }-propionic acid benzyl ester;

44 (S)-2-{[(2R.3R.4R,5R)-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino § -
butyric acid methyl ester;

45 (S)-2-{[(2R.3R.4R,5R)-5-(2.4-Dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid 4-fluoro-benzy! ester;

46 (S)-2-{(2-Chloro-phenoxy)-[(2R,3R,4R,5R)-5-(2.4-dioxo-3,4-dihydro-2H-
pyrimidin-1-y1)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino}-propionic acid butyl ester;

47 (S)-2-{[(2R,3R 4R,5R)-5-(2.4-Dioxo-3.4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid 3-methyl-butyl ester;

48 (S)-2-{(2.4-Dichloro-phenoxy)-[(2R,3R.4R,5R)-5-(2,4-dioxo-3,4-dihydro-2H-
pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino} -propionic acid ethyl ester;
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49 (S)-2-{[(2R,3R 4R 5R)-5-(2,4-Diox0-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid cyclohexyl ester;

50 (R)-2-{[(2R,3R.4R,5R)-5-(2,4-Dioxo-3 4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid butyl ester;

51 (R)-2-{[(2R,3R,4R,5R)-5-(2.4-Dioxo-3.4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid isopropyl ester;

52 (R)-2-{[(2R,3R,4R,5R)-5-(2.4-Dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid benzyl cster;

53 (S)-2-{(2-Chloro-phenoxy)-[(2R,3R,4R,5R)-5-(2,4-diox0-3,4-dihydro-2H-
pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino}-propionic acid butyl ester;

54 (S)-2-{(4-Bromo-phenoxy)-[(2R,3R,4R,5R)-5-(2.4-diox0-3.,4-dihydro-2H-
pyrimidin- 1-y1)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino }-propionic acid isopropyl ester;

55 (S)-2-[[(2R,3R.4R,5R)-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin- 1 -yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-(4-fluoro-phenoxy)-
phosphorylamino]-propionic acid cyclohexyl ester;

56 (S)-2-[[(2R,3R,4R,5R)-5-(2,4-Diox0-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-(4-bromo-phenoxy)-
phosphorylamino]-propionic acid cyclohexyl ester;

57 (S)-2-{[(2R.3R,4R,5R)-5-(2,4-Dioxo-3.,4-dihydro-2H-pyrimidin- 1 -yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
butyric acid isopropyl ester;

58 (S)-2-{[(2R,3R.4R,5R)-5-(2,4-Diox0-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
butyric acid cyclohexyl ester;

59 (S)-2-[[(2R,3R.4R.5R)-5-(2,4-Dioxo-3.4-dihydro-2H-pyrimidin- 1 -yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy |- (4-fluoro-phenoxy)-
phosphorylamino]-butyric acid cyclohexyl ester;

60 (S)-2-{(4-Chloro-phenoxy)-[(2R,3R 4 R,5R)-5-(2.,4-dioxo-3,4-dihydro-2H-
pyrimidin-1-yl)-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamino }-butyric acid isopropy! ester;

61 (S)-2-{[(2R,3R.4R,5R)-5-(2,4-Diox0-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid 2,2-difluoro-ethyl ester;

62 (S)-2-{[(2R,3R,4R,5R)-5-(2,4-Dioxo- 3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid 2,2,2-trifluoro- 1 -trifluoromethyl-ethyl ester;

63 (S)-2-{[(2R,3R,4R,5R)-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin- | -yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid 2-fluoro-1-fluoromethyl-cthyl ester;
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64 (S)-2-{[(2R,3R,4R,5R)-5-(2.,4-Dioxo- 3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid cyclopropyl methyl ester;

65 (S)-2-{[(2R,3R.4R,5R)-5-(2.4-Diox0-3.,4-dihydro-2H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
butyric acid cyclopentyl ester;

66 (S)-2-{[(2R,3R 4R,5R)-5-(6-Amino-purin-9-yl)-4-fluoro-3-hydroxy-4-methyl-
tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino }-propionic acid methyl ester;
67 (S)-2-{[(2R,3R,4R,5R)-5-(2-Amino-6-hydroxy-purin-9-yl)-4-fluoro-3-
hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -propionic

acid methyl ester;

68 (S)-2-{(R)-[(2R,3R 4R,5R)-5-(2,6-Diamino-purin-9-yl)-4-fluoro-3-hydroxy-4-
methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino }-propionic acid
methyl ester;

69 (S)-2-{[(2R,3R 4R ,5R)-5-(2-Amino-6-cyclopentylamino-purin-9-yl)-4-fluoro-
3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid methyl ester;

70 (S)-2-{[(2R,3R 4R ,5R)-5-(2-Amino-6-azetidin-1-yl-purin-9-yl)-4-fluoro-3-
hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -propionic
acid methyl ester;

71 (S)-2-{[(2R,3R.4R,5R)-5-(2-Amino-6-dicthylamino-purin-9-yl)-4-fluoro-3-
hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -propionic
acid methyl ester;

72 (S)-2-{[(2R.3R 4R.5R)-5-(2-Amino-6-propylamino-purin-9-yl)-4-fluoro-3-
hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -propionic
acid methyl ester;

73 (S)-2-{[(2R,3R 4R ,5R)-5-(2-Amino-6-cyclobutylamino-purin-9-yl)-4-fluoro-
3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosphorylamino } -
propionic acid methyl ester;

74 (S)-2-({(2R,3R,4R,5R)-5-[2-Amino-6-(4-methyl-piperazin-1-yl)-purin-9-y I]-
4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy } -phenoxy-p
hosphorylamino)-propionic acid methyl ester;

75 (2S)-methyl 2-((((2R,3R,4R,5R )-4-fluoro-3-hydroxy-4-methyl-5-(6-
(propylamino)-9H-purin-9-yl)tetrahydrofuran-2-
yl)methoxy)(phenoxy)phosphorylamino)propanoate;

76 (25)-methyl 2-((((2R,3R 4R ,5R)-5-(6-(cyclobutylamino)-9H-purin-9-yl)-4-
fluoro-3-hydroxy-4-methyltetrahydrofuran-2-
ylmethoxy)(phenoxy)phosphorylamino)propanoate:

77 (2S)-methyl 2-((((2R.3R.4R,5R)-5-(6-(cyclopentylamino)-9H-purin-9-yl)-4-
fluoro-3-hydroxy-4-methyltetrahydrofuran-2-
yDmethoxy)(phenoxy)phosphorylamino)propanoate;

78 (2S)-methyl 2-((((2R,3R.4R,5R)-5-(6-(aziridin-1-yl)-9H-purin-9-yl)-4-fluoro-
3-hydroxy-4-methyltetrahydrofuran-2-
yhmethoxy)(phenoxy)phosphorylamino)propanoate;

2980901-1 -734 -
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79 (2S)-methyl 2-((((2R,3R 4R ,5R)-4-fluoro-3-hydroxy-4-methyl-5-(6-(piperidin-
1-y1)-9H-purin-9-yl)tetrahydrofuran-2-
yl)methoxy)(phenoxy)phosphorylamino)propanoate; and

80 (25)-methyl 2-((((2R,3R,4R,5R)-5-(6-(azetidin-1-yl)-9H-purin-9-yl)-4-fluoro-
3-hydroxy-4-methyltetrahydrofuran-2-
yl)methoxy)(phenoxy)phosphorylamino)propanoate

wherein Base' is as recited in each of compounds 5-74; and

wherein X' is a leaving group, such as, CL.
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ABSTRACT

Disclosed herein are phosphoramidate prodrugs of nucleoside derivatives for the
treatment of viral infections in mammals, which is a compound, its stercoisomer, salt
(acid or basic addition salt), hydrate, solvate, or crystalline form thereof, represented by

5 the following structure:

2 9
ib
R | I | o Base
Ria N—P—0
| \\\\‘“
, OR! RS p
CO,R? ‘ R
% X

Also disclosed are methods of treatment, uses, and processes for preparing each of which
utilize the compound represented by formula 1.

10
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Application No.: 15/411,506 Confirmation No.: 9714
Filed: January 20, 2017 Art Unit: 1629
For: NUCLEOSIDE PHOSPHORAMIDATE Examiner: Not Yet Assigned
PRODRUGS

PRELIMINARY AMENDMENT UNDER 37 C.F.R. § 1.115

MS Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450
Dear Commissioner:

Prior to examination on the merits, please amend the above-identified U.S. patent

application as follows:
Amendments to the Specification begin on page 2 of this paper.

Remarks/Arguments begin on page 3 of this paper.
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Amendment dated January 26, 2017
Preliminary Amendment

AMENDMENTS TO THE SPECIFICATION

Please insert the following paragraph on page | after the title but before the sub-heading

"Field of the Invention":

This application is a continuation of U.S. Patent Application No. 14/656,546, filed March
12, 2015, which is a continuation of U.S. Patent Application No. 14/013,237, filed August 29,
2013, now U.S. Patent No. 9,085,573, which is a continuation of U.S. Patent Application No.
13/609,614, filed September 11, 2012, now U.S. Patent No. 8,580,765, which is a continuation of
U.S. Application No. 13/099,671, filed May 3, 2011, now U.S. Patent No. 8,334,270, whichis a
continuation of U.S. Patent Application No. 12/053,015, filed March 21, 2008, now U.S. Patent
No. 7,964,580, which claims the benefit under 35 U.S.C. § 1 19(e) to U.S. Provisional
Application Nos. 60/909.315, filed March 30, 2007, and 60/982,309, filed October 24, 2007, all

of which are hereby incorporated by reference in their entireties.
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REMARKS

Applicant respectfully requests that the foregoing amendments be made prior to
examination of the present application. It is believed that no new matter is presented by the
foregoing amendments. Favorable consideration of the application as amended is respectfully

requested.

Respectfully submitted,

Dated: January 26, 2017 By  /Neeta C. Thakur/
Neeta C. Thakur, Ph.D.
Registration No.: 59,123
Attorney for Applicant
SHEPPARD MULLIN RICHTER & HAMPTON LLP
379 Lytton Avenue
Palo Alto, California 94301
(650) 815-2631
Customer Number: 117796
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= [egeem ]-19 vinus | -+ 20 -0 x s80 - 0
% Igflgg:n:s:;::“ «1q Minus § =3 =0 x s420-= 0
ﬂE( I:l Application Size Fee (37 CFR 1.18(s))
|:| FIRST PRESENTATION OF MULTIFLE DEFENDENT CLAIM (37 CFR 1.16(j))
TOTAL ADD'L FEE 0
(Column 1) (Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMEER -
AFTER PREVIOUSLY PRESENT EXTRA RATE (%) ADDITIONAL FEE ($)
i AMENDMENT PAID FOR
Total (37 cFR - i ve
E S i 3 Minus = X5 =
Independe!
S T E minus | -~ - xs___ =
=
w D Application Size Fee (37 CFR 1.168(s))
=
< |:| FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))

* If the entry in column 1 is less than the entry in column 2, wrile *0” in column 3,
** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter “20".
*** If the “Highesl Number Previously Paid For” IN THIS SPACE is less than 3, enter *3",

The "Highest Number Previously Paid For” (Total or Independent} is the highest number found in the appropriate box in column 1

TOTAL ADD'L FEE

LDRC
/EVA GILLIS/

L R— — —
This collection of information is required by 37 CFR 1.16. The information is required o obtain or retain a benefit by the public which is 1o file (and by the USPTO to

process) an application, Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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UNITED STATES PATENT AND TRADEMARK OFFIGE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO Box 1450

Alexandrea, Vingmaa 22313-1450

WWW.LSpto goy
| APPLICATION NUMBER ] FILING OR 371(C) DATE I FIRST NAMED APPLICANT ] ATTY. DOCKET NO/TTTLE |

15/411,506 01/20/2017 Jinfa Du PH3080.PC4C2

CONFIRMATION NO. 9714

117796 FORMALITIES LETTER

Gilead Sciences, Inc.

c/o Sheppard Mullin Richter & Hampton LLP "|||||| I| "" |||| llmwmllgmuu!wgﬂ"| ||||ﬂ|||||ll ||| |]]|
379 Lytton Avenue

Palo Alto, CA 94301

Date Mailed: 01/31/2017

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION

FILED UNDER 37 CFR 1.53(b)
Filing Date Granted

Items Required To Avoid Abandonment:

An application number and filing date have been accorded to this application. The item(s) indicated below,
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all
required items below to avoid abandonment. Extensions of time may be obtained by filing a petition accompanied
by the extension fee under the provisions of 37 CFR 1.136(a).

« The statutory basic filing fee is missing.
» The application search fee must be submitted.
« The application examination fee must be submitted.

The application is informal since it does not comply with the regulations for the reason(s) indicated below.
The required item(s) identified below must be timely submitted to avoid abandonment:

« A substitute specification in compliance with 37 CFR 1.52, 1.121(b)(3), and 1.125, is required. The substitute
specification must be submitted with markings and be accompanied by a clean version (without markings) as
set forth in 37 CFR 1.125(¢) and a statement that the substitute specification contains no new matter (see 37
CFR 1.125(b)). The specification, claims, and/or abstract page(s) submitted is not acceptable and cannot be
scanned or properly stored because:

+ The line spacing on the specification, claims, and/or abstract is not 1'% or double spaced (see 37 CFR
1.52(b)).

« This application does not contain, as a separate part of the disclosure on paper copy, a "Sequence Listing" as
required by 37 CFR 1.821(c) Applicant must provide an initial paper or compact disc copy of the "Sequence
Listing", as well as an amendment specifically directing its entry into the application and a statement
that the content of the sequence listing information recorded in computer readable form is identical to the
written (on paper or compact disc) sequence listing and, where applicable, includes no new matter, as
required by 37 CFR 1.821(e), 1.821(f), 1.821(g), 1.825(b), or 1.825(d). If the effective filing date is on or
after September 8, 2000, see the final rulemaking notice published in the Federal Register at 65 FR 54604
(September 8, 2000) and 1238 OG 145 (September 19, 2000).

+ A copy of the "Sequence Listing" in computer readable form has not been submitted as required by 37
CFR 1.821(e). If the effective filing date is on or after September 8, 2000, see the final rulemaking notice
published in the Federal Register at 65 FR 54604 (September 8, 2000) and 1238 OG 145 (September 19,
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2000). Applicant must provide an initial computer readable form (CRF) copy of the "Sequence Listing" and a
statement that the content of the sequence listing information recorded in computer readable form is identical
to the written (on paper or compact disc) sequence listing and, where applicable, includes no new matter,

as required by 37 CFR 1.821(e), 1.821(f), 1.821(q), 1.825(b), or 1.825(d). If applicant desires the sequence
listing in the instant application to be identical with that of another application on file in the U.S. Patent and
Trademark Office, such request in accordance with 37 CFR 1.821(e) may be submitted in lieu of a new CRF.

For questions regarding compliance to these requirements, please contact:
« For Rules interpretation, call (571) 272-2510
« For CRF submission help, call (571) 272-2510
- For Patentlin software program support technical assistance, call (866)217-9197.
- Send e-mail correspondence for Patentin software program help to ebc@uspto.gov

« Patent software is available at http://www. .qov nts/r r Is/checker ntinrel.jsp .

Applicant is cautioned that correction of the above items may cause the specification and drawings page count to
exceed 100 pages. If the specification and drawings exceed 100 pages, applicant will need to submit the required
application size fee.

« Additional claim fees of $ 3780 as an undiscounted entity, including any required multiple dependent claim
fee, are required. Applicant must submit the additional claim fees or cancel the additional claims for which fees
are due.

« Surcharge as set forth in 37 CFR 1.16(f) must be submitted.

The surcharge is due for any one of:
« late submission of the basic filing fee, search fee, or examination fee,
» late submission of inventor's oath or declaration,
« filing an application that does not contain at least one claim on filing, or
« submission of an application filed by reference to a previously filed application.

SUMMARY OF FEES DUE:

The fee(s) required within TWO MONTHS from the date of this Notice to avoid abandonment is/are itemized
below. No entity status discount is in effect. If applicant is qualified for small entity status, a written assertion of
small entity status must be submitted to establish small entity status. (See 37 CFR 1.27). If applicant is qualified
for micro entity status, an acceptable Certification of Micro Entity Status must be submitted to establish micro
entity status. (See 37 CFR 1.29 and forms PTO/SB/15A and 15B.)

+ $ 280 basic filing fee.

+ $ 4000 for 451 electronically equivalent pages in excess of 100 application size fee.

+ $ 140 surcharge.

+ $ 600 search fee.

+ $ 720 examination fee.

+ $ 3780 for 9 independent claims over 3.

. revi nappli ment amount.

+$9520 TOTAL FEE BALANCE DUE.
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Replies must be received in the USPTO within the set time period or must include a proper Certificate of Mailing
or Transmission under 37 CFR 1.8 with a mailing or transmission date within the set time period. For more
information and a suggested format, see Form PTO/SB/92 and MPEP 512.

Replies should be mailed to:

Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450

Alexandria VA 22313-1450

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web, including a copy
of this Notice and selecting the document description "Applicant response to Pre-Exam Formalities Notice".
https://sportal. .gov/authenti Authenti rLocalEPF.html

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or
visit our website at http://www.uspto.gov/ebc.

If you are not using EFS-Web to submit your reply, you must include a copy of this notice.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/thadera/
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UNITED STATES PATENT AND TRADEMARK OFFIGE

UNTTED STATES DEPARTMENT OF COMMERCE

United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS
PO Box 1450
Alexandrea, Vingmaa 22313-1450
WWW.LSpto goy
APPLICATION FILING or GRP ART
| NUMBER I 37l(c) DATE I UNIT I FIL FEE REC'D I ATTY.DOCKET.NO I'l'()'!' Cl .»\15\1$I1N!) 1 .f\!MSl
15/411,506 01/20/2017 1629 0.00 PH3080.PC4C2 12 12
CONFIRMATION NO. 9714
117796 FILING RECEIPT

Gilead Sciences, Inc.
c/o Sheppard Mullin Richter & Hampton LLP AN RS AL RS T

379 Lytton Avenue
Palo Alto, CA 94301

Date Mailed: 01/31/2017

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)
Jinfa Du, Redwood City, CA;
Dhanapalan Nagarathnam, Bethany, CT;
Michael Joseph Sofia, Doylestown, PA;
Peiyuan Wang, San Mateo, CA;
Applicant(s)

Gilead Pharmasset LLC, Foster City, CA;
Power of Attorney: None

Domestic Priority data as claimed by applicant
This application is a CON of 14/656,546 03/12/2015
which is a CON of 14/013,237 08/29/2013 PAT 9085573
which is a CON of 13/609,614 09/11/2012 PAT 8580765
which is a CON of 13/099,671 05/03/2011 PAT 8334270
which is a CON of 12/053,015 03/21/2008 PAT 7964580
which claims benefit of 60/982,309 10/24/2007
and claims benefit of 60/909,315 03/30/2007

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see hitp://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes
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Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 01/30/2017

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 15/411,506

Projected Publication Date: To Be Determined - pending completion of Missing Parts

Non-Publication Request: No

Early Publication Request: No

Title

NUCLEOSIDE PHOSPHORAMIDATE PRODRUGS
Preliminary Class
514
Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish

to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,

this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
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countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184
Title 37, Code of Federal Regulations, 5.11 & 5.15

GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
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technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number
Substitute for Form PTO-875 15/411,506
APPLICATION AS FILED - PART | OTHER THAN
{Column 1} (Golumn 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
Sk - N/A N/A N/A N/A 280
SEARCH FEE
7 OER 11800, 16 (i) N/A N/A N/A N/A 600
EXAMINATION FEE
(37 CFR 1 16(a), (p). or (}) N/A N/A N/A N/A 720
TOTAL CLAIMS ] - -
(37 CFR 1.16(1) 12 s 20 OR |« 80 - 0.00
INDEPENDENT CLAIMS !
(7 GFR 1. 16(h) 12 minus 3 = g X 420 = 3780
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 4000
{37 CFR 1.16(s)) 50 sheets or fraction thereol. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* If the difference in column 1 is less than zero. enter "0" in column 2 TOTAL TOTAL 9380
APPLICATION AS AMENDED - PART Il
OTHER THAN
{Column 1) {Column 2) {Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE(S) RATE(S) FEE(S)
= AMENDMENT PAID FOR
Eﬁ Total =
= {37 CFR 1.16{) M ] = OR |« -
(=]
I i =
Al " : - OR |« -
E Application Size Fee (37 CFR 1.16(3))
FIRST PRESENTATION CF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16{)}) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) {Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
@ AFTER PREVIOUSLY | EXTRA RATE(S} FEE(S) RATE(S) FEE(S)
E AMENDMENT PAID FOR
L Total Minus = -
g (27 CFR 1181} A OR % -
independent Minus. -
uz_[ (37 CFR 1.186(h)) x - OR |« -
E Application Size Fee (37 CFR 1.18(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** If the “Highest Number Previcusly Paid For" IN THIS SPACE is less than 20, enter "20"
** |{ the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The “Highest Number Previcusly Paid For* (Total or Independent) is the highest found in the appropniate box in column 1
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| hereby certify that this paper (along with any paper referred to as being attached
or enclosed) is being transmitted via the Office electronic filing system in
accordance with 37 CFR § 1.6(a)(4).

Dated: August 29 2017 Signalure(.S ;’I%xl_:fgamﬂ;:gs)am Docket No.: PH3080 PC4C2
(PATENT)
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re Patent Application of:
Jinfa Du et al.
Application No.: 15/411,506 Confirmation No.:9714
Filed: January 20, 2017 Art Unit: 1629
For: NUCLEOSIDE PHOSPHORAMIDATE Examiner: Not Yet Assigned
PRODRUGS

DECLARATION PURSUANT TO 37 C.F.R. § 1.821(f)

MS Sequence

Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Madam:

I, Lawrence F. Rozsnyai, declare as follows:

1. That the content of the paper and computer readable copies of the Sequence Listing,
submitted in accordance with 37 C.F.R. § 1.821(c) and (e), respectively, and PCT
Rule 5.2, are the same in compliance with 37 C.F.R. § 1.821(f).

2. That all statements made herein of my own knowledge are true and that all
statements were made on information and belief and are believed to be true, and
further that these statements were made with the knowledge that willful false
statements and the like so made are punishable by fine or imprisonment, or both,
under Section 1001 of Title 18 of the United States Code and that such willful false

statements may jeopardize the validity of the application or any patent issued thereon.
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Application No.: 15/411,506 Docket No.: PH3080.PC4C2

Dated: August 29 2017 Respectfully submitted,

By _ /Lawrence F. Rozsnyai/

Lawrence F. Rozsnyai

Registration No.: 58,427

GILEAD PHARMASSET LLC
Correspondence Customer Number: 124963
(650) 577-6841

Attorney For Applicant
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| hereby certify that this paper (along with any paper referred to as being attached
or enclosed) is being transmitted via the Office electronic filing system in
accordance with 37 CFR § 1.6(a)(4).

Dated: August 29 2017 Signalure(.sjl%xl_;vgamﬁ;:gsfnr Docket No.: PH3080 PC4C2
(PATENT)
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re Patent Application of:
Jinfa Du et al.
Application No.: 15/411,506 Confirmation No.: 9714
Filed: January 20, 2017 Art Unit: 1629
For: NUCLEOSIDE PHOSPHORAMIDATE Examiner: Not Yet Assigned
PRODRUGS

RESPONSE TO NOTICE TO FILE MISSING PARTS OF APPLICATION

MS Missing Parts
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
Dear Sir;
INTRODUCTORY COMMENTS

In response to the Notice to File Missing Parts of Application, Applicant respectfully
submits Amended Claims, a text copy of the Sequence Listing and the Sequence Listing

Declaration.

Amendments to the Claims are reflected in the listing of claims which begins on page 2

of this paper.
Amendment to Sequence Listing begin on Page 7 of this paper.

Remarks/Arguments begin on page 9 of this paper.
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Application No. 15/411,506 Docket No.: PH3080.PC4C2

AMENDMENTS TO THE CLAIMS

1. A compound of formula IA:

RE o

'-_\;Sb R2 ﬁ R?‘e/_«NH
3 = | *
R aﬁ,w—lf—o'\(ir“‘ﬁo
COzR4 OR'l R5\" \ / RS
Yy X
1A

or a stereoisomer thereof, wherein:
R' is naphthyl;

R”is H or C 1.1 alkyl, or R? together with R* or R™ are (CH,), so as to form a cyclic ring

that includes the adjoining N and C atoms, where nis 2 to 4;

R** and R™ are (i) independently selected from H, Cy.1 alkyl, cycloalkyl,
~(CH,)((NR™),, C\.6 hydroxyalkyl, -CH,SH, -(CH,),S(0)sMe, -(CH,);NHC(=NH)NH,,
(1H-indol-3-yl)methyl, (1H-imidazol-4-yl)methyl, -(CH,).COR", aryl and aryl C,.; alkyl, said aryl
groups optionally substituted with a group selected from hydroxyl, C.0 alkyl, C s alkoxy, halogen,
nitro and cyano; (ii) R* and R*® both are C . alkyl; (iii) R* and R™ together are(CH,)r so as to form
a spiro ring; (iv) R*is hydrogen and R*™ and R? together are (CH,), so as to form a cyclic ring that
includes the adjoining N and C atoms; (v) R is hydrogen and R* and R? together are (CH,), so as
to form a cyclic ring that includes the adjoining N and C atoms, where cis 1 to 6, dis 0 to 2, e is 0
to3,fis2to 5, nis2to4, and where R is independently hydrogen or C . alkyl and R" is -OR' or
~N(RY),; (vi) R*is H and R* is H, CH;, CH,CH3, CH(CH3),, CH,CH(CH3),, CH(CH3)CH,CH3,
CH,Ph, CHy-indol-3-yl, -CH,CH,SCH3, CH,CO,H, CH,C(O)NH,, CH,CH,COOH,
CH>CH,C(O)NH,, CH,CH,CH;CH;NHa,
-CH,CH,CH;NHC(NH)NH,, CH;-imidazol-4-yl, CH,OH, CH(OH)CHj;, CH,((4'-OH)-Ph), CH,SH,
or lower cycloalkyl; or (viii) R*is CHs, -CH,CHs, CH(CHs),, CH,CH(CHs),, CH(CH3)CH,CHj,
CH,Ph, CH;-indol-3-yl, -CH,CH,SCH3, CH,CO,H, CH,C(O)NH,, CH,CH,COOH,
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Application No. 15/411,506 Docket No.: PH3080.PC4C2

CH,CH,C(O)NH,, CH,CH,CH,CH;NH,, -CH,CH,CH,NHC(NH)NH,,
CH,-imidazol-4-yl, CH,OH, CH(OH)CH;, CH,((4'-OH)-Ph), CH,SH, or lower cycloalkyl and R®
is H, where R is independently H or alkyl and R is —OR' or -N(R*),:

R* is H or Cy.1¢ alkyl optionally substituted with a lower alkyl, alkoxy,
di(lower alkyl)amino, or halogen, C\.i haloalkyl, Cs.iy cycloalkyl, cycloalkyl alkyl,

cycloheteroalkyl, aminoacyl, optionally substituted aryl or optionally substituted heteroaryl;

R’ is CH,CN, CH,NH,, CH;NHCH: or CH;N(CHa)s:

R’ is H, CH;, CH,F, CHF», CF3, F or CN;
X is H, OH, OCHs, halogen, NH,, or Nj;

Y is OH, H, C 4 alkyl, C,4 alkenyl, C,.4 alkynyl, vinyl, N3, CN, Cl, Br, F, I, NO,,
OC(0)O(C;.4 alkyl), OC(O)O(C).4 alkyl), OC(O)O(C;.4 alkynyl), OC(O)O(C,.4 alkenyl),
OCj.19 haloalkyl, O(aminoacyl), O(Ci.ip acyl), O(C,.4 alkyl), O(C;.4 alkenyl), S(Cy4 acyl),
S(C,4 alkyl), S(C,.4 alkynyl), S(C,.4 alkenyl), SO(C,.4 acyl), SO(C .4 alkyl), SO(C,.4 alkynyl),
SO(C,4 alkenyl), SO»(C).4 acyl), SO,(C -4 alkyl), SO,(C,y alkynyl), SO,(Cyy alkenyl), OS(0)x(C 4
acyl), OS(0):(C).4 alkyl), OS(0)2(Cy.4 alkenyl), NH,, NH(C.4 alkyl),
NH(C,.4 alkenyl), NH(C,.4 alkynyl), NH(C - acyl), N(C,.4 alkyl)s, N(C .13 acyl),, wherein alkyl,
alkynyl, alkenyl and vinyl are optionally substituted by Ni, CN, one to three halogen, NO,,
C(0)O(C -4 alkyl), C(O)O(C4 alkyl), C(O)O(Cyr4 alkynyl), C(O)O(C,-4 alkenyl), O(C,4 acyl),
O(C\4 alkyl), O(C;4 alkenyl), S(C .4 acyl), S(C).4 alkyl), S(Ca- alkynyl), S(C,y alkenyl),
SO(C 4 acyl), SO(C 4 alkyl), SO(C,.4 alkynyl), SO(C;4 alkenyl), SO,(C .4 acyl), SO»(C,.4 alkyl),
SO,(Cyy alkynyl), SO»(C;4 alkenyl), OS(0)y(C 4 acyl), OS(0)x(Ci- alkyl),
0S(0),(C,.4 alkenyl), NH,, NH(C, alkyl), NH(C,y alkenyl), NH(C,.; alkynyl), NH(C,.; acyl),
N(C\.4 alkyl)z or N(Cy4 acyl),;

R, R® and R” are independently H, F, Cl, Br, I, OH, OR', SH, SR', NH,, NHR', NR",
Ci-¢alkyl, Cj-¢ haloalkyl, C;-¢ alkenyl, C,-¢ haloalkenyl, C;-¢ alkynyl, C;-¢ haloalkynyl,
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Cj-6 alkoxy, C,-6 haloalkoxy, CO,H, CO;R', CONH,, CONHR', CONR';, CH=CHCO;H, or
CH=CHCO,R,

wherein R' is an optionally substituted alkyl, an optionally substituted cycloalkyl, an
optionally substituted C,-¢ alkynyl, an optionally substituted C;-4 alkenyl, or an optionally
substituted acyl, or in the instance of NR';, each R' comprise at least one C atom that are joined to

form a heterocycle comprising at least two carbon atoms; and

2 The compound of claim | represented by formula 1B:

R o

5
s % | RQ/_« NH
R -7=,N—p"—o o ,N—
4 5\\" Rs o]
COR RS \ L

1B

or a stereoisomer thereof.
3. The compound of claim 2, wherein R* is H or C .1 alkyl.
4. The compound of claim 2, wherein one of R* and R™ is H and the other is C1.10 alkyl.
5. The compound of claim 2, wherein R” is Cy.;o alkyl.
6. The compound of claim 2, wherein R® is methyl.
7 The compound of claim 2, wherein each of R” and R*is H.
8. The compound of claim 2, wherein X is halogen.
9. The compound of claim 2, wherein Y is OH.

10.  The compound of claim 2, wherein the compound is represented by formula IC:

802521 -+
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or a stereoisomer thereof.
11.  The compound of claim 10, wherein R” is H.

12.  The compound of claim 10 represented by formula ID:

or a stereoisomer thereof.
13.  The compound of claim 12, wherein R* is 'Pr, "Pr, "Bu, 2-butyl, ‘Bu or benzyl.

14, A pharmaceutical composition comprising a compound according to claim 1 and a

pharmaceutically acceptable excipient.

15. A method of treating HCV comprising administering a therapeutically effective amount of a

compound according to claim 1 to a human in need thereof.

16.  The method of claim 15 further comprising administering to the human a therapeutically

effective amount of a second antiviral agent.

17.  The method of claim 16 wherein the second antiviral agent is an NS5A inhibitor.

802521 5
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18.  The method of claim 16 wherein the second antiviral agent is an NS3 protease inhibitor.

19.  The method of claim 15 further comprising administering to the human subject

therapeutically effective amounts of an NS5A inhibitor and an NS3 protease inhibitor.

802521 6
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37 C.F.R. § 1.825(a) AMENDMENT TO SEQUENCE LISTING

IN THE SPECIFICATION:

Please amend the specification as shown:

Please insert the following on page 1, after the title:

Sequence Listing
The instant application contains a Sequence Listing which has been submitted

electronically in ASCII format and is hereby incorporated by reference in its entirety.

Please delete the paragraph on page 675, lines 1-17 and replace it with the following paragraph:

EXAMPLE 82

HCYV replicon assay. HCV replicon RNA-containing Huh7 cells (clone A cells; Apath,
LLC, St. Louis, Mo.) were kept at exponential growth in Dulbecco's modified Eagle's medium (high
glucose) containing 10% fetal bovine serum, 4mM L-glutamine and 1mM sodium pyruvate, 1
nonessential amino acids, and G418 (1,000 pg/ml). Antiviral assays were performed in the same
medium without G418. Cells were seeded in a 96-well plate at 1,500 cells per well, and test
compounds were added immediately after seeding. Incubation time 4 days. At the end of the
incubation step, total cellular RNA was isolated (RNeasy 96 kit; Qiagen). Replicon RNA and an
internal control (TagMan rRNA control reagents; Applied Biosystems) were amplified in a single-
step multiplex RT-PCR protocol as recommended by the manufacturer. The HCV primers and
probe were designed with Primer Express software (Applied Biosystems) and covered highly
conserved 5'-untranslated region (UTR) sequences (sense 5'-

AGCCATGGCGTTAGTA(T)GAGTGT-3'(SEQ ID NO: 1), and antisense, 5'-

802521 7
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TTCCGCAGACCACTATGG-3"'(SEQ ID NO: 2); probe, 5'-FAM-
CCTCCAGGACCCCCCCTCCC-TAMRA-3'(SEQ ID NO: 3)).

802521 8
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REMARKS

In view of the above amendment, applicant believes the pending application is in

condition for allowance.

Applicant requests for required fees to be charged our Deposit Account No. 50-6480, under
Order No. PH3080.PC4C2 from which the undersigned is authorized to draw. The Commissioner is
hereby authorized to charge any additional fees which may be required regarding this application
under 37 C.F.R. §§ 1.16-1.17, or credit any overpayment, to Deposit Account No. 50-6480.
Additional extensions of time are needed for timely acceptance of papers submitted herewith,
applicant hereby petitions for such extension under 37 C.F R. §1.136 and authorizes payment of any

such extensions fees to Deposit Account No. 50-6480.

Dated: August 29,2017 Respectfully submitted,

Signature; /Lawrence F._Rozsnyai/
Lawrence F. Rozsnyai

Registration No.: 58,427

GILEAD SCIENCES, INC.
Correspondence Customer Number: 124963
(650) 577-6841

Attorney For Applicant

802521 9
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Electronic Patent Application Fee Transmittal

Application Number:

15411506

Filing Date:

20-Jan-2017

Title of Invention:

NUCLEOSIDE PHOSPHORAMIDATE PRODRUGS

First Named Inventor/Applicant Name:

Jinfa Du

Filer: Lawrence F. Rozsnyai/Sylvia Brennan
Attorney Docket Number: PH3080.PC4C2
Filed as Large Entity
Filing Fees for Utility under 35 USC111(a)
Description Fee Code Quantity Amount s"tgg{‘sa; L
Basic Filing:
UTILITY APPLICATION FILING 1011 1 280 280
UTILITY SEARCH FEE 1111 1 600 600
UTILITY EXAMINATION FEE 1311 1 720 720
Pages:
Claims:
Miscellaneous-Filing:
LATE FILING FEE FOR OATH OR DECLARATION 1051 1 140 140
Petition:
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Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Extension - 5 months with 50 paid 1255 1 3000 3000
Miscellaneous:
Total in USD ($) 4740
Gilead Exhibit 2020

PGR2023-00046 - Page 00793



Electronic Acknowledgement Receipt

EFS ID: 30210302
Application Number: 15411506
International Application Number:
Confirmation Number: 9714

Title of Invention:

NUCLEOSIDE PHOSPHORAMIDATE PRODRUGS

First Named Inventor/Applicant Name: Jinfa Du
Customer Number: 117796
Filer: Lawrence F. Rozsnyai/Sylvia Brennan

Filer Authorized By:

Lawrence F. Rozsnyai

Attorney Docket Number: PH3080.PC4C2
Receipt Date: 29-AUG-2017
Filing Date: 20-JAN-2017
Time Stamp: 12:28:15

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment Type DA
Payment was successfully received in RAM $4740

RAM confirmation Number

08291 7INTEFSW00010808506480

Deposit Account

506480

Authorized User

Sylvia Brennan

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

37 CFR 1.16 (National application filing, search, and examination fees)

37 CFR 1.17 (Patent application and reexamination processing fees)
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37 CFR 1.19 {Document supply fees)
37 CFR 1.20 (Post Issuance fees)
37 CFR 1.21 (Miscellaneous fees and charges)
File Listing:
Document - 2 File Size(Bytes)/ Multi Pages
Number Pocaiment Destrption Fllearee Message Digest | Part/.zip| (ifappl.)
105959
. PH3080PC4C2_2017_08_29 D
1 Response to Pre-Exam Sequence Notice T ot no 2
p q eCSEqLIStIng_aSFIIEdPDF al9ddade5c2672d4 behlcT2C2T 104319680
¥b2e
Warnings:
Information:
139798
5 Supplemental Response or PH3080PC4C2_2017_08_29_Rs i 9
Supplemental Amendment ptoMP_asFiled . PDF P Rl Srrim RO O)
Warnings:
Information:
1252
. . PH3080PC4C2_2017_08 28 Se .
3 Sequence Listing (Text File) quenceListing asFiled TXT no
Warnings:
Information:
39099
4 Fee Worksheet (SB06) fee-info.pdf no 2
2GPELID0 36 TcacdI507 9902 9899902640
dns
Warnings:
Information:
Total Files Size (in bytes) 286108
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similarto a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.5.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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| hereby certify that this paper (along with any paper referred to as being attached
or enclosed) is being transmitted via the Office electronic filing system in
accordance with 37 CFR § 1.6(a)(4).

Dated: August 29 2017 Signalure(.sjl%xl_;vgamﬁ;:gsfnr Docket No.: PH3080 PC4C2
(PATENT)
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re Patent Application of:
Jinfa Du et al.
Application No.: 15/411,506 Confirmation No.: 9714
Filed: January 20, 2017 Art Unit: 1629
For: NUCLEOSIDE PHOSPHORAMIDATE Examiner: Not Yet Assigned
PRODRUGS

RESPONSE TO NOTICE TO FILE MISSING PARTS OF APPLICATION

MS Missing Parts
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
Dear Sir;
INTRODUCTORY COMMENTS

In response to the Notice to File Missing Parts of Application, Applicant respectfully
submits Amended Claims, a text copy of the Sequence Listing and the Sequence Listing

Declaration.

Amendments to the Claims are reflected in the listing of claims which begins on page 2

of this paper.
Amendment to Sequence Listing begin on Page 7 of this paper.

Remarks/Arguments begin on page 9 of this paper.
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DocCode — SEQ.TXT

SCORE Placeholder Sheet for IFW Content

Application Number: 15411506 Document Date: 08/29/2017

The presence of this form in the IFW record indicates that the following document type was received
in electronic format on the date identified above. This contentis stored in the SCORE database.

Since this was an electronic submission, there is no physical artifact folder, no artifact folder is
recorded in PALM, and no paper documents or physical media exist. The TIFF images in the IFW
record were created from the original documents that are stored in SCORE.

Sequence Listing

At the time of document entry (noted above):

e USPTO employees may access SCORE content via eDAN using the Supplemental Content
tab, or via the SCORE web page.

e External customers may access SCORE content via PAIR using the Supplemental Content
tab.

Form Revision Date: August 26, 2013
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PTO/SE/06 (09-11)

Approved for use through 1/31/2014. OME 0651-0032

U.& Patent and Trademark Office; U.5. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1895, no persons are required to respond to a collection of inlormation unless it displays a valid OMB contrel number,

Substitute for Form PTO-875

PATENT APPLICATION FEE DETERMINATION RECORD Applica;icgnf2!1t;n05krsotéﬂumb«ar

Filing Date
01/20/2017 | [ o be Mailed

enTity: DAL

APPLICATION AS FILED - PART |

ARGE [ smaLL [ micro

(Column 1) {Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
r———
LI sasic Fee N/A N/A N/A
{37 CFR 1.16(a), ib]' ar {c))
[] seArcH FeE /
(37 CFR 1.16{k). (il. or (m) /A R/A WA
I I EXAMINATION FEE
(37 CFR 1.16(o} (p). or {g) NA NA NA
TOTAL CLAIMS ) .
(37 CFR 1.16(i)) minus 20 = X s =
INDEPENDENT CLAIMS . "
(37 CFR 1.16{h)) minus 3 = X § =
If the specification and drawings exceed 100 sheets
0 of paper. the application size fee due is $310 ($155
::\GF;PCL;?:T‘I?N SIZE FEE for small entity) for each additional 50 sheets or
Y (=) fraction thereof. See 35 U.5.C. 41{a)(1)(G) and 37
CFR 1.16(s).
-rrm—
|:| MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.18(j)
—
* If the differance in column 1 is less than zero, enter “0" in column 2. TOTAL
APPLICATION AS AMENDED - PART Il
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER ’ ;
s AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
= AMENDMENT PAID FOR
w _T tal (a7 cFi
g I?&.an”' CER . Minus | == = X S =
4 T E = . T
g [ application Size Fee (37 CFR 1.18(s))

D FIRST PRESENTATION OF MULTIFLE DEPENDENT CLAIM (37 CFR 1.16(}))

TOTAL ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write “0” in column 3.
“* If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** If the "Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter 3",

{Column 1) (Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
08/29/2017 AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
= - AMENDMENT PAID FOR
T 7 "
Glsae™ |19 minus | -+ 20 -0 x 580 - 0
=lsE -1 minus | -3 -0 x 5420 - 0
5 D Application Size Fee (37 CFR 1.18(s))
=
< D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(}))
TOTAL ADD'L FEE 0

LDRC
/EVA GILLIS/

The *Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in colurn 1.

L e—— —
This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to

process) an application. Confidentiality is governed by 35 U.S.C, 122 and 37 CFR 1.14. This collection is estimated to 1ake 12 minutes to complete, including gathering
preparing, and submitting the completed application form o the USPTO. Time will vary depending upeon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S
Depariment of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES COR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O, Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-8199 and select option 2.
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Sequence Listing could not be accepted due to errors.

See attached Validation Report.

If you need help call the Patent Electronic Business Center at (866)
217-92197 (toll free).

Reviewer: Anjum, Durreshwar

Timestamp: [year=2017; month=9; day=8; hr=9; min=34; sec=9; ms=711; ]

dhhkhkdkhkrhkhkdhhAddrhdbrhhrhdhrhbhhbhbhbkhbdhhbrdhbhbhohhbhkhhhhhhhhkhdhkhdhhhhkhhkhkihih

Reviewer Comments:

NOTE: This error report refers to the sequence listing CRF received by
the USPTO on:8/29/2017

T

E202 Invalid input format; Value must be an integerin <160>
E104 Command to process tag does not exist: Tag: <161> in
Header

E248 Order Sequence Error <160> —-> <161>; Expected Mandatory
Tag: <210> in Header

E104 Command to process tag does not exist: Tag: <171> in
Header

E248 Order Sequence Error <170> —-> <171>; Expected Mandatory
Tag: <210> in Header

E104 Command to process tag does not exist: Tag: <180> in
Header

E104 Command to process tag does not exist: Tag: <181l> in
Header

E104 Command to process tag does not exist: Tag: <190> in
Header

E104 Command to process tag does not exist: Tag: <191> in
Header

E104 Command to process tag does not exist: Tag: <200> in
Header

E202 Invalid input format; Value must be an integerin <210>
in SEQID (0)

EZ248 Order Sequence Error <210> -> <220>; Expected Mandatory

Tag: <211> in Header
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E311 Invalid field content in <220> in SEQ ID (0)

E104 Command to process tag does not exist: Tag: <230> in
Header

E248 Order Sequence Error <220> —-> <230>; Expected Mandatory
Tag: <400> in Header

E104 Command to process tag does not exist: Tag: <240> in
Header

E104 Command to process tag does not exist: Tag: <241> in
Header

E104 Command to process tag does not exist: Tag: <242> in
Header

E104 Command to process tag does not exist: Tag: <243> in
Header

E104 Command to process tag does not exist: Tag: <250> in
Header

E104 Command to process tag does not exist: Tag: <253> in
Header

E212 Invalid Sequence ID Number in <400> SEQID: (0)

E104 Command to process tag does not exist: Tag: <240> in
Header

E104 Command to process tag does not exist: Tag: <241> in
Header

E104 Command to process tag does not exist: Tag: <242> in
Header

E104 Command to process tag does not exist: Tag: <243> in
Header

E104 Command to process tag does not exist: Tag: <250> in
Header

E104 Command to process tag does not exist: Tag: <253> in
Header

E212 Invalid Sequence ID Number in <400> SEQID: (0)

EZ212 Invalid Sequence ID Number in <400> SEQID: (0)

E252 Calc# of Seq. differs from actual; 0 seqglds defined;
count=1

E250 Structural Validation Error; Sequence listing may not be
indexable

The multiple errors shown above appears in the sequence listing has
wrong designated identifiers

Please follow the instructions below:
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Numeric Identifier "<150>-<151>" can be used multiple times to insert
Prior Application Numbers, please change "<160-<161>, <170>-<171>,<180>-
<EBAS L9053 L1152 005221 05" Ho 2150551515

Numeric Identifier "<160>" represents total number of sequences in the
sequence listing.

Numeric Identifier "<170>" represents software type used to generate the

sequences.

For SEQ ID# 1-3 the numeric identifiers inserted are invalid. Please
follow the instructions below using example for SEQ ID# 1. Please make

all necessary corrections.

<210> 1

<211> 23

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic

primer

<400> 1
agccatggecg ttagtatgag tgt
23

Note:

For any sequence listing-related gquestions or concerns the Applicant is
invited to contact the USPTQO Sequence Help Desk at 571-272-2510.

The errors listed above are exemplary and may not be a complete list of
all errors in the sequence listing file.

To correct the sequence listing errors noted in this report - The
recommended method for correction of errors is to access the sequence
listing working file using the software program in which the listing was
originally prepared, e.g., the project file in PatentIn, make any
necessary corrections within that program, then generate a new sequence
listing file. Use of a word processing program to correct errors
directly in the original sequence listing file is strongly discouraged,
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since such programs often introduce unintended changes to the sequence
listing, rendering the listing unacceptable. When the working file or
original program is not available for correction, then use of a common
or plain text-only editor, such as Notepad, to edit the original

sequence listing file may suffice.

A sequence listing text file submitted wvia EFS-Web that complies with
the requirements of 37 CFR 1.824(a) (2)-(6) and (b) (i.e., is a
compliant sequence listing ASCII text file), serves as both the paper
copy required by 37 CFR 1.821(c) and the CRF required by 37 CFR

1.821 (e).

khEkhkAhkhhkhhddhdrhrhrrbdAdrddrdhhrhohbdbhddhbhhohhhdihdhhhdhdhddhihdhhhkhhkddhdi
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Validated By CRFValidator v 1.0.5

Application No: 15411506 Version No: 1.0

Input Set:

OQutput Set:

Started: 2017-08-29 12:33:46.547
Finished: 2017-08-29 12:33:49.578

Elapsed: 0 hr(s) 0 min(s) 3 sec(s) 31 ms
Total Warnings: 0
Total Errors: 42
No. of SeqIDs Defined: 0
Actual SeqID Count: 1
Error code Error Description
E 202 Invalid input format; Value must be an integerin <160>
E 104 Command to process tag does not exist: Tag: <161> in Header
E 248 Order Sequence Error <160> -> <161>; Expected Mandatory Tag: <210>
in Header
E 104 Command to process tag does not exist: Tag: <171> in Header
E 248 Order Sequence Error <170> —-> <171>; Expected Mandatory Tag: <210>
in Header
E 104 Command to process tag does not exist: Tag: <180> in Header
E 104 Command to process tag does not exist: Tag: <181> in Header
E 104 Command to process tag does not exist: Tag: <190> in Header
E 104 Command to process tag does not exist: Tag: <191> in Header
E 104 Command to process tag does not exist: Tag: <200> in Header
E 202 Invalid input format; Value must be an integerin <210> in SEQID
E 248 Order Sequence Error <210> -> <220>; Expected Mandatory Tag: <211>
in Header
E 311 Invalid field content in <220> in SEQ ID (0)
E 104 Command to process tag does not exist: Tag: <230> in Header
E 248 Order Sequence Error <220> -> <230>; Expected Mandatory Tag: <400>
in Header
E 104 Command to process tag does not exist: Tag: <240> in Header
E 104 Command to process tag does not exist: Tag: <241> in Header
E 104 Command to process tag does not exist: Tag: <242> in Header
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Input Set:

Qutput Set:
Started: 2017-08-29 12:33:46.547
Finished: 2017-08-29 12:33:49.578
Elapsed: 0 hr(s) 0 min(s)
Total Warnings: 0
Total Errors: 42
No. of SeqgIDs Defined: 0
Actual SeqID Count: 1
Error code Error Description
E 104 Command to process tag does not exist: Tag:
E 104 Command to process tag does not exist: Tag:
E 104 Command to process tag does not exist: Tag:
E 212 Invalid Sequence ID Number in <400> SEQID:
E 104 Command to process tag does not exist: Tag:
E 104 Command to process tag does not exist: Tag:
E 104 Command to process tag does not exist: Tag:
E 104 Command to process tag does not exist: Tag:
E 104 Command to process tag does not exist: Tag:
E 104 Command to process tag does not exist: Tag:
This error has occured more than 20 times,
E 212 Invalid Sequence ID Number in <400> SEQID:
E 212 Invalid Sequence ID Number in <400> SEQID:
E 252 Calc# of Seqg. differs from actual;

E 250 Structural Validation Error;

3 sec(s) 31 ms

<243>
<250>
<253>
(0)
<240>
<241>
<242>
<243>
<250>

<253>

in

in

in

in

in

in

in

in

in

will not

(0)
(0)

0 seqlds defined;

Header
Header

Header

Header
Header
Header
Header
Header

Header
be displayed

count=1

Sequence listing may not be indexable

Gilead Exhibit 2020
PGR2023-00046 - Page 00805



SEQUENCE LISTING

<110> DU, JINFA
NAGARATHNAM, DHANAPALAN
SOFIA, MICHAEL JOSEPH
WANG, PEIYUAN

<120> NUCLEOSIDE PHOSPHORAMIDATE PRODRUGS

<130> PH3080.pPC4C2

<140> 14/656, 546
<141> 2015-03-12

<150> 14/013,237
<151> 2013-08-29

<160> 13/609,614
<l61> 2012-09-11

<170> 13/099,671
<171> 2011-05-03

<180> 12/053,015
<181> 2008-03-21

<190> 60/982, 309
<1l91> 2007-10-24

<200> 60/909, 315
<210> 2007-03-30

<220> 3
<230> PatentIn wversion 3.5

<240> 1

<241> 23

<242> DHA

<243> Artificial Sequence

<250>
<253> Description of Artificial Sequence: Synthetic

primer

<400> 1
agccatggeg ttagtatgag tgt 23

<240> 2

<241> 18

<242> DHA

<243> Artificial Secquence

<250>

<253> Description of Artificial Sequence: Synthetic
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<400>

primer

>

ttccgecagac cactatgg

<240>
<241>
<242>
<243>

<250>

<253>

<260>

<263>

<260>
<263>

<400>

3

20

DHA

Artificial Sequence

Description of Artificial Sequence: Synthetic
probe

5'-FAM

3'-TAMRA

3

ccteoccaggac cccccococtceoe

18
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Electronic Acknowledgement Receipt

EFS ID: 30348596
Application Number: 15411506
International Application Number:
Confirmation Number: 9714
Title of Invention: NUCLEOSIDE PHOSPHORAMIDATE PRODRUGS
First Named Inventor/Applicant Name: Jinfa Du
Customer Number: 117796
Filer: Lawrence F. Rozsnyai/Sylvia Brennan
Filer Authorized By: Lawrence F. Rozsnyai
Attorney Docket Number: PH3080.PC4C2
Receipt Date: 13-SEP-2017
Filing Date: 20-JAN-2017
Time Stamp: 12:21:32
Application Type: Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document n— : File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
1216
PH3080PC4C2_2017_09_13_C
1 Sequence Listing (Text File) rrectedSeq_Listing_as_filed. no -

TXT

Warnings:
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Information:

Total Files Size (in hytes){ 1216

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similarto a
Post Card, as described in MPEP 503.

New Applications Under 35 U.5.C. 111
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.5.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application asa
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/R0O/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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DocCode — SEQ.TXT

SCORE Placeholder Sheet for IFW Content

Application Number: 15411506 Document Date: 09/13/2017

The presence of this form in the IFW record indicates that the following document type was received
in electronic format on the date identified above. This contentis stored in the SCORE database.

Since this was an electronic submission, there is no physical artifact folder, no artifact folder is
recorded in PALM, and no paper documents or physical media exist. The TIFF images in the IFW
record were created from the original documents that are stored in SCORE.

Sequence Listing

At the time of document entry (noted above):

e USPTO employees may access SCORE content via eDAN using the Supplemental Content
tab, or via the SCORE web page.

e External customers may access SCORE content via PAIR using the Supplemental Content
tab.

Form Revision Date: August 26, 2013
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Sequence Listing was accepted.

If you need help call the Patent Electronic Business Center at (866)
217-9197 (toll free).

Reviewer: Anjum, Durreshwar

Timestamp: [year=2017; month=9; day=15; hr=13; min=25; sec=24; ms=501; ]
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Validated By CRFValidator v 1.0.5

Application No: 15411506

Input Set:

OQutput Set:

Started:

Finished:

Elapsed:
Total Warnings:

Total Errors:
No. of SeqgIDs Defined:
Actual SeqID Count:

Error code Error Description
w213
W 213

w213

Version No: 20

2017-09-13 13:00:10.863
2017-09-13 13:00:11.025

0 hr(s) 0 min(s) 0 sec(s) 162 ms
3

0
3
3

Artificial or Unknown found in <213> in SEQ ID (1)
Artificial or Unknown found in <213> in SEQ ID (2)

Artificial or Unknown found in <213> 1in SEQ ID (3)
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SEQUENCE LISTING

<110> DU, JINFA
NAGARATHNAM, DHANAPALAN
SOFIA, MICHAEL JOSEPH
WANG, PEIYUAN

<120> NUCLEOSIDE PHOSPHORAMIDATE PRODRUGS
<130> PH3080.PC4C-TRK1

<140> Us 15/411,506
<141> 2017-01-20

<150> 14/013,237
<151> 2013-08-29

<150> 13/609, 614
<151> 2012-09-11

<150> 13/099,671
<151> 2011-05-03

<150> 12/053,015
<151> 2008-03-21

<150> 60/982, 309
<151> 2007-10-24

<150> 60/909, 315
<151> 2007-03-30

<160> 3
<170> PatentIn version 3.5

<210> 1

<211> 23

<212> DHA

<213> Artificial Seqguence

<220>
<223> Description of Artificial Sequence: Synthetic

primer

<400> 1
agccatggeog ttagtatgag tgt 23

<210> 2

<211> 18

<212> DHA

<213> Artificial Sequence

<220>
<223> Description of Artifiecial Sequence: Synthetic

primer
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<400> 2
tteccgecagac cactatgg 18

<210> 3
<211> 20
<212> DHNA

<213> Artificial Sequence

> Description of Artificial Sequence: Synthetic

probe
a
3> 5'-FAM
<220
<223> 3'-TAMRA

<400> 3

cctccaggac ccccectcee 20
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UNITED STATES PATENT AND TRADEMARK OFFIGE

UNTTED STATES DEPARTMENT OF COMMERCE

United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS
PO Box 1450
Alexandrea, Vingmaa 22313-1450
WWW.LSpto goy
APPLICATION FILING or GRP ART
| NUMBER I 37l(c) DATE I UNIT I FIL FEE REC'D I ATTY.DOCKET.NO I'l'()'!' Cl .»\15\1$I1N!) 1 .f\!MSl
15/411,506 01/20/2017 1629 5740 PH3080.PC4C2 19 |
CONFIRMATION NO. 9714
117796 UPDATED FILING RECEIPT

Gilead Sciences, Inc.
c/o Sheppard Mullin Richter & Hampton LLP DT AR

379 Lytton Avenue
Palo Alto, CA 94301

Date Mailed: 09/25/2017

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)
Jinfa Du, Redwood City, CA;
Dhanapalan Nagarathnam, Bethany, CT;
Michael Joseph Sofia, Doylestown, PA;
Peiyuan Wang, San Mateo, CA;
Applicant(s)

Gilead Pharmasset LLC, Foster City, CA;
Power of Attorney: None

Domestic Priority data as claimed by applicant
This application is a CON of 14/656,546 03/12/2015 PAT 9585906
which is a CON of 14/013,237 08/29/2013 PAT 9085573
which is a CON of 13/609,614 09/11/2012 PAT 8580765
which is a CON of 13/099,671 05/03/2011 PAT 8334270
which is a CON of 12/053,015 03/21/2008 PAT 7964580
which claims benefit of 60/982,309 10/24/2007
and claims benefit of 60/909,315 03/30/2007

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see hitp://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes

page 1 of 4
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Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 01/30/2017

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 15/411,506

Projected Publication Date: 01/04/2018

Non-Publication Request: No

Early Publication Request: No

Title

NUCLEOSIDE PHOSPHORAMIDATE PRODRUGS
Preliminary Class
514
Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish

to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,

this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
page 2 of 4
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countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184
Title 37, Code of Federal Regulations, 5.11 & 5.15

GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
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technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number
Substitute for Form PTO-875 15/411,506
APPLICATION AS FILED - PART | OTHER THAN
{Column 1) (Golumn 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 CFR 1.18(6), (6), & (&) N/A N/A N/A N/A 280
SEARCH FEE
7 OER 11800, 16 (i) N/A N/A N/A N/A 600
EXAMINATION FEE
(37 CFR 1.16(a}, (p), or (q)) N/A N/A N/A N/A 720
TOTAL CLAIMS ;
(37 CFR 1.18(1) 19 finie 20 OR |« 80 = 0.00
INDEPENDENT CLAIMS
(7 GFR 1. 16(h) 1 minus 3 = X 420 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 4000
{37 CFR 1.16(s)) 50 sheets or fraction thereol. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* If the difference in column 1 is less than zero. enter "0" in column 2 TOTAL TOTAL 5600
APPLICATION AS AMENDED - PART Il
OTHER THAN
{Column 1) {Column 2) {Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE(S) RATE(S) FEE(S)
IE AMENDMENT PAID FOR
w Total " =
= (a7 cr:| 1841} M OR |« -
(=]
I i =
Al " OR |« -
E Application Size Fee (37 CFR 1.16(3))
FIRST PRESENTATION CF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16{)}) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) {Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
@ AFTER PREVIOUSLY | EXTRA RATE(S} FEE(S) RATE(S) FEE(S)
E AMENDMENT PAID FOR
L Total Minus = -
g (27 CFR 1181} OR % -
independent Minus. -
uz_[ (37 CFR 1,18(h}) - OR |« -
E Application Size Fee (37 CFR 1.18(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** If the “Highest Number Previcusly Paid For" IN THIS SPACE is less than 20, enter "20"
** |{ the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The “Highest Number Previcusly Paid For* (Total or Independent) is the highest found in the appropniate box in column 1
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UNITED STATES PATENT AND TRADEMARK OFFIGE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO Box 1450

;:_l‘:‘:flll;d;:.p\’kgﬂhu 223131450
| APPLICATION NUMBER ] FILING OR 371{C) DATE I FIRST NAMED APPLICANT ] ATTY. DOCKET NO/TTTLE |
15/411,506 01/20/2017 Jinfa Du PH3080.PC4C2
CONFIRMATION NO. 9714
117796 PUBLICATION NOTICE

Gilead Sciences, Inc.

c/o Sheppard Mullin Richter & Hampton LLP "|||||| I| "" |||| llmmmmmw “” |||| Ilﬂl ||| |]]|
379 Lytton Avenue

Palo Alto, CA 94301

Title:NUCLEOSIDE PHOSPHORAMIDATE PRODRUGS

Publication No.US-2018-0000855-A1
Publication Date:01/04/2018

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently hitp://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set
forth in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's
Public Records Division. The Public Records Division can be reached by telephone at (571) 272-3150 or (800)
972-6382, by facsimile at (571) 273-3250, by mail addressed to the United States Patent and Trademark Office,
Public Records Division, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and

the dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through

the Patent Electronic Business Center at www.uspto.gov using the public side of the Patent Application
Information and Retrieval (PAIR) system. The direct link to access this status information is currently
https://portal.uspto.gov/pair/PublicPair. Prior to publication, such status information is confidential and may only
be obtained by applicant using the private side of PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-3197.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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PTOAIAMRD (07-12)

Approved Gr pes twrough 11800014, DME 08510038

1 8. Patent and Tradermsrk Offve: 108 DERARTVMENT OF COMMERCE

tindar tha Paperwark Raduction dct of 1995, no persons are reguired o respond o g o infermalion irlass B depleys @ valii OMB rontiod numbar,

POWER OF ATTORNEY TQ PROSECUTE APPLICATIONS BEFORE THE USPTO

{ hereby revake all previous powers of aomey givan in the appiication Hentfied In the attaohed sttament
under 37 OFR 3.73{ak
i heraby appoind

@ Practiioners associated with Customer Numbsn ,i ,E ?-? g 6

D Fractitioner(s} named balow (¥ more than on patent practtionsrs are 0 be namad, then 2 cuslomsy number must be usad)

Hame Registration Name Fagistratinn
Nurnber Number

As attomay{s) of agantis) fo repressnt e undersigned befors the United States Patent and Trademark Oifics {USPTQ} in connection with
any and alf petant applicalions sseigned gnly fo the undarsigned according o the USPTO assignmeant racords or assignments documants
attached i ihis formn in soeordancs with 37 OFR 3,730,

Flzase changs the corsepondenss address for the applicetion identified in the atlached siatement under 37 OFR 373w

The address assoniated with Customer Numbar ‘i 1 ??3@
OR
{‘"“‘ Firm or

individuai Name

Adiress

ity State Zip

Country

Teleghane Email

Asgignee Nams and Address: Bilead Pramassel 100
oin Gilssd Sciences, ine.
358 Lakeslde Orivs
Featar City, OA 84404

A copy of s Torm, togathar with & statement undsr 37 OFR 3.73{c) {Form PIGIAIVSS v 'ﬁquivsiem} is regaired to be
Filed i each applicalion iy which this form s used, The siatemend under 37 OFR 3.7%{e) may bs aompinted by ans of
The practifioners appointed in this form, and must dentify the appiiostion i which this Power of Attornay is iy ba filad,

SIGNATURE of Assignes of Recorg
Tha indivduat whose signature and tills is supplied below s suthorizad 10 501 on behatf of the assighes

Signature 4;?‘ x";} wr Z__. Bate March 4, 2014
Nems J, i Hérteum Telsphone B50-522-1871

Title Associate General Counsel, intellectual Property

Tag cofnelion of information & requined by 37 OFRULET, 182 and £33, The informaton iy moguived i oblain o 7olain @ Denelt iy the patilic which is 10 Ble fad
Dy the USFTO o precess) an sppiieation. Cordidentalily & govemed by 35 US0, 122 and 57 CFR 144 ane 116, This sollection s sstimatad fo tais 3 i

o sumpleta, inchading gathering, prepsning, snd submiting the complated appiisation furre iy the UEPTO. Time wil vawy dapenichog upon the inchadusl omse, Any
conmenis on the smount of e pyou requing 1o wmplete this formm andior suggestions for msducing this burden, shoud b sent i Be DRI Infrmation Oificer,
LLE, Patent and Tradenmark Office, 1.3, Department of Cammane, PO, Box 1450, Alsrendre, VA 22313-4453, DO NOT 88MD FEES O QUMM ETE
FORMS TO THIS ADDRESE, SERG T & issl for Patents, .0, Sox 1430, Slexandris, V4 223151458,

£

if wou need assisiancs In compinting the form, call L-800-PTO-8109 and velest aption 2.
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PTOIAIAGS (08-12)
Approved for use through 01/31/2013. OMB 0851-00231
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the leEglwork Reduction Ad of 1995, no persons are required 1o respond 1o a collection of information uniess il displays a valid OMB control number.
STATEMENT UNDER 37 CFR 3.73(c)

Applicani/Patent Owner: Gilead Pharmasset LLC

Application No./Patent No.: 15/411506 Filed/Issue Date: 01/20/2017
Titled: NUCLEOSIDE PHOSPHORAMIDATE PRODRUGS
Gilead Pharmasset LLC a8 corporation
(Name of Assignee) (Type of Assignee, e.g., corporation par TP, university, gos | agency, elc)

states that, for the patent application/patent identified above, it is (choose gne of aptions 1, 2, 3 or 4 below):
1. The assignee of the entire right, title, and interest.

2. D An assignee of less than the entire right, title, and interest (check applicable box):

D The exient (by percentage) of its ownership interest is %). Additional Statement(s) by the owners
holding the balance of the interest must be submitied to account for 100% of the ownership interest.

There are unspecified percentages of ownership. The other parties. including inventors. who together own the entire
right. fitle and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the
entire right, title, and interest.

3 D The assignee of an undivided interest in the enfirety (a complete assignment from ene of the joint inventors was made}.
The other parties, including inventors, who together own the entire right, title, and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the
entire right, title, and interest.

#: D The recipient, via a court proceeding or the like (e g, bankruptey, probate), of an undivided interest in the entirety (a
complete transfer of ownership interest was made). The certified docureni{s) showing the transfer is atiached.

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below):
A, D An assignment from the inventor(s) of the patent application/patent identified above. The assignment was

recorded in the United States Patent and Trademark Office ai Reel
Frame , or for which a copy thereof is attached.

B. A chain of title from the inventor(s), of the patent application/patent identified above. to the current assignee as follows:

1. From: Michael Joseph Sofia et al. To: _Pharmasset, Inc.

The document was recorded in the United States Patent and Trademark Office at

Reel 044263 , Frame 0593 . or for which a copy thereof is atiached.
2. From: Pharmasset, inc. To: Gilead Pharmasset LLC

The document was recorded in the United States Patent and Trademark Cffice at

Reel 044591 , Frame 0279 , or for which a copy thereof is attached.
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PTOIAIAGS (08-12)
Approved for use through 01/31/2013. OMB 0851-00231
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Ad of 1895, no persons are required 1o respond 10 a collection of information uniess it displavs a valid OMB control number,

STATEMENT UNDER 37 CFR 3.73(c)

3. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
4. From: To:
The document was recerded in the United States Patent and Trademark Office at
Reel . Frame , or for which a copy thereof is attached.
5. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame . or for which a copy thereof is attached.,
6. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel . Frame , or for which a copy thereof is attached.

D Additional documents in the chain of title are listed on a supplemental sheet(s).

As required by 37 CFR 3.73(c}{1){i}, the documentary evidence of the chain of title from the original owner to the assignee
was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

iNOTE: A separate copy {i.e., a true copy of the original assignment document{s)) must be submitted to Assignment Division
in accordance with 37 CFR Part 3. to record the assignment in the records of the USPTC See MPEP 302.08]

The undersigned (whose title is supplied betow) is authorized to act on behaif of the assignee.

/Lorna L. Tanner/ April 2, 2018
Signature Date

Loma L. Tanner 50,782
Printed or Typed Name Title or Registration Number
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Corrected Application Data Sheet

inventor Information

Inventor Number::

Given Name::

Family Name::

City of Residence::

State or Province of Residence::
Country of Residence::

Street of mailing address::

City of mailing address::

State or Province of mailing address::
Country of mailing address::

Postal or Zip Code of mailing address::

Inventor Number::

Given Name::

Family Name::

City of Residence::

State or Province of Residence::
Country of Residence::

Street of mailing address::

City of mailing address::

State or Province of mailing address::

Page #1

Jinfa

Du

Redwaood City

CA

us

813 Bay Harbor Drive
Redwoad City

CA

us

94065

2

Dhanapalan
Nagarathnam
Bethany

CT

us

52 Virginia Rail Drive
Bethany

CT

Corrected 15411506 04/02/2018
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Country of mailing address::

Postal or Zip Code of mailing address::

Inventor Number::

Given Name::

Middie Name::

Family Name::

City of Residence::

State or Province of Residence::
Country of Residence::

Street of mailing address:

City of mailing address::

State or Province of mailing address:.
Country of mailing address::

Postal or Zip Code of mailing address::

Inventor Number::

Given Name::

Family Name::

City of Residence::

State or Province of Residence::
Country of Residence::

Street of mailing address::

Page #2

us

06524

3

Michael
Joseph
Sofia
Doylestown
PA

us

3066 Antler Drive
Doylestown
PA

us

18902

4
Peiyuan
Wang

San Mateo
CA

us

c/o Gilead Sciences, Inc.

Corrected 15411506 04/02/2018
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City of mailing address::
State or Province of mailing address::
Country of mailing address::

Postal or Zip Code of mailing address::

Correspondence Information

Correspondence Customer Number::

Application information
Application Number::

Filing Date::

Application Type::

Subject Matter::

CD-ROM or CD-R?::

Sequence submission?::

Computer Readable Form (CRF)?::

Title::

Attorney Docket Number::
Request for Early Publication?::
Request for Non-Publication?::
Small Entity?::

Petition included?::

Page #3

333 Lakeside Drive
Foster City

CA

us

94404

117796

15/411,506
01/20/17
Regular

Utility

None

None

No
NUCLEOSIDE

PHOSPHORAMIDATE PRODRUGS

RH2080-RG462-37JD-199059-US9

No
No
No

No

Corrected 15411506 04/02/2018
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Portions or all of the application associated with this  No
Application Data Sheet may fall under a Secrecy
Order pursuant to 37 CFR 5.2::

This application (1) claims priority to or the benefit of No
an application filed before March 16, 2013 and (2)

also contains, or contained at any time, a claim to a
claimed invention that has an effective filing date on

or after March 16, 2013::

Representative Information

Representative Customer Number:: 117796

Page #4

Corrected 15411506 04/02/2018

Gilead Exhibit 2020
PGR2023-00046 - Page 00827



Domestic Priority Information

Application:: Continuity Type:: { Parent Application:: | Parent Filing | Prior App!
Date:: Status::
15/411,506 Continuation of 14/656,546 0312115 Pending
14/656,546 Continuation of 14/013,237 08/29/13 Patented
Now U.S. Patent
No. 9,085,573
14/013,237 Continuation of 13/608,614 09/11/112 Patented
Now U.S. Patent
No. 8,580,765
13/609,614 Continuation of 13/099,671 05/03/11 Patented
Now U.S. Patent
No. 8,334,270
13/099,671 Continuation of 12/053,015 03/21/08 Patented
Now U.S. Patent
No. 7,964,580
12/053,015 An application 60/982,309 10/24/07 Expired
claiming the
benefit under 35
USC 119(e)
12/053,015 An application 60/909,315 03/30/07 Expired
claiming the
benefit under 35
USC 119(e)
Foreign Priority Information
Applicant Information
Applicant Number: 1
Applicant Type:: Assignee
Organization Name:: Giiead Pharmasset LLC
Street of mailing address:: c/o Gilead Sciences, Inc.
Page # 5 Corrected 15411506 04/02/2018
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City of mailing address::
State or Province of mailing address::

Country of mailing address::

Postal or Zip Code of mailing address::

E-Mail-Address::

333 Lakeside Drive
Foster City

CA

us

94404

Assignee Information including Non-Applicant Assignee Information

Page #6

Corrected 15411506 04/02/2018
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Signature:

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in
subsection 2 of the “Authorization or Opt-Out of Authorization to Permit Access” section, then this form must
also be signed in accordance with 37 CFR 1.14(c).
This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic
entity {e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a
patent practitioner, all joint inventors who are the applicant, or ene or more joint inventor-applicants who have been given
power of attorney (e.g., see USPTO Form PTO/AIA/81) on behalf of all joint inventor-applicants.
See 37 CFR 1.4{d) for the manner of making signatures and certifications,

signature | /Lorna L. Tanner/ Date (YYYY-MM-DD} 2018-04-02
Name Lorna L. Tanner Registration Number 50,782
Page #7 Corrected 15411506 04/02/2018
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Electronic Acknowledgement Receipt

EFS ID: 32226057
Application Number: 15411506
International Application Number:
Confirmation Number: 9714
Title of Invention: NUCLEOSIDE PHOSPHORAMIDATE PRODRUGS
First Named Inventor/Applicant Name: Jinfa Du
Customer Number: 117796
Filer: Lorna Lea Tanner/stacy okoro
Filer Authorized By: Lorna Lea Tanner
Attorney Docket Number: PH3080.PC4C2
Receipt Date: 02-APR-2018
Filing Date: 20-JAN-2017
Time Stamp: 19:24:47
Application Type: Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document n— : File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
300194
1 Power of Attorney 192486-US6_POA.pdf no 10
DEc2dfb2dafcB259dI5 71241 Jee2 0650423
Warnings:
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Information:

Total Files Size (in hytes){ 300194

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similarto a
Post Card, as described in MPEP 503.

New Applications Under 35 U.5.C. 111
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.5.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application asa
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/R0O/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFIGE
UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO Box 1450

Alexandrea, Vingmaa 22313-1450

WWW. RSP0 oy

[ APPLICATIONNUMBER | FILING OR 371(C) DATE [  FIRSTNAMED APPLICANT | ATTY. DOCKETNOJ/TITLE |
15/411,506 01/20/2017 Jinfa Du 371D-199059-US9
CONFIRMATION NO. 9714
POA ACCEPTANCE LETTER

117796

olo Shoppard Ml Richter & Hampton LLP B

379 Lytton Avenue

Palo Alto, CA 94301
Date Mailed: 04/05/2018

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 04/02/2018.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
ol Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

{yteferra/

page 1 of 1
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L1l
L2
L3

L4

L5
L6
L7

L8

(FILE 'HOME' ENTERED AT 12:50:45 ON 01 APR 2018)

FILE 'REGISTRY' ENTERED AT 12:50:51 ON 01 APR 2018
STRUCTURE UPLOADED
0 S L1 Ss5 SAM
4 8 L1 5§55 FULL

FILE 'CAPLUS, MEDLINE' ENTERED AT 12:51:29 ON 01 APR 2018
15 L3

FILE 'REGISTRY' ENTERED AT 12:52:29 ON 01 APR 2018
STRUCTURE UPLOADED
0 5 L5 sSsS SaM
8 53 L5 $SS FULL

FILE 'CAPLUS, MEDLINE' ENTERED AT 12:53:07 ON 01 APR 2018
15 L7
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C:\Users\plewis\Documents\STN Express 8.6\Queries\15411506-7.str
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I'I ] I 7 ‘
f \ / \
o \ i \
K\"-\l,.-"’ ;|1 : ‘i_" \\zh
N N\nu"d T
chain nodes :
12 13 14 15 16 17 18 29 30 31 32 33 34
ring nodes
1 2 3 4 5 & 7 8 9 10 11 18 20 21 22 23 24 25 26 27 28
chain bonds :
3-14 3-34 65-6 9-13 11-12 14-15 15-1¢ 16-17 16-18 16-29 1B-22 29-30 30-31 31-32
31-33
ring bonds :
1-2 1-5 2-3 3-4 4-5 6-7 6-11 7-8 8-9 9-10 10-11 19-20 1%-24 20-21 21-22 22-23
23-24 23-25 24-28 25-26 26-27 27-28
exact/norm bonds
1-2 1-5 2-3 3-4 4-5 5-8 6-7 6-11 7-8 8-5 98-10 9-13 10-11 11-12 14-15 15-16
16-17 16-18 16-29 18-22 29-30 31-32 31-33
exact bonds :
3-14 3-34 30-31
normalized bonds
19-20 19-24 20-21 21-22 22-23 23-24 23-25 24-28 25-26 26-27 27-28
Match level :
l1:Atom 2:Atom 3:Atom 4:Atom 5:Atom 6:Atom 7:Atom 8:Atom 9:Atom 10:Atom 1l:Atom
12:CLASS 13:CLASS 14:CLASS 15:CLASS 16:CLASS 17:CLASS 18:CLASS 19:Atom 20:Atom 21:Atom
22:Atom 23:Atom 24:Atom 25:Atom 26:Atom 27:Atom 2B:Atom 29:CLASS 30:CLASS 31:CLASS
32:CLASS 33:CLASS 34:CLASS
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L1l
L2

L4
L5
L6

(FILE

FILE

'HOME'

'REGISTRY' ENTERED AT 14:42:57 ON 31

386
928

0
0

STRUCTURE UPLOADED
S L1 S55 SAM
S L1 8SS FULL
STRUCTURE UPLOADED
S L4 S58 SAM
S L4 5SS FULL

MAR

ENTERED AT 14:42:51 ON 31 MAR 2018)

2018
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L1l
L2

L4
L5
L6

(FILE

FILE

'"HOME' ENTERED AT 14:12:23 ON 31 MAR 2018)

'REGISTRY' ENTERED AT 14:12:30 ON 31
STRUCTURE UPLOADED
0 S L1 SsS5 SAM
0 5 L1 $85 FULL
STRUCTURE UPLOADED
0 S L4 Ss5 SAM
0 S L4 SSS FULL

MAR

2018
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C:\Users\plewis\Documents\STN Express 8.6\Queries\15411506-3.stx
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chain nodes :
12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 40
41 42 43 44 45 49 50 51

ring nodes :
1 2 3 4 5 6 7 8 9 10 11 654 55 56 57 5B 59 60 61 62 63

chain bonds :
3-14 3-40 5-6 9-13 11-12 14-15 15-16 16-17 16-18 16-19 1B-60 19-20 20-21 21-22
21-23 24-25 26-27 28-29 29-30 31-32 32-33 32-34 41-42 43-44 43-45 49-50 50-51
ring bonds
1-2 1-5 2-3 3-4 4-5 6-7 6-11 7-8 8-%9 9-10 10-11 ©54-55 54-59 55-56 56-57 57-58
58-59 58-60 59-63 60-61 61-62 62-63
exact/norm bonds
1-2 1-5 2-3 3-4 3-40 4-5 5-6 6-7 6-11 7-8 B-9 9-10 9-13 10-11 11-12 14-15 15-16
16-17 16-18 16-19 18-60 19-20 21-22 21-23 49-50 50-51
exact bonds :
3-14 20-21 24-25 26-27 28B-29 29-30 31-32 32-33 32-34 41-42 43-44 43-45
normalized bonds
54-55 54-59 55-56 56-57 57-58 58-59 658-60 59-63 60-61 61-62 62-63

Gl: [e1], [@2], [@3], [@4]
G2:H, CH3,CF3,CN, F, [@5], [@6]
G3:H,X,0H,MeO,NH2, [@7]

Match level :
l1:Atom 2:Atom 3:Atom 4:Atom 5:Atom 6:Atom 7:Atom 8:Atom 9:Atom 10:Atom 1l:Atom
12:CLASS 13:CLASS 14:CLASS 15:CLASS 16:CLASS 17:CLASS 18:CLASS 19:CLASS 20:CLASS
21:CLASS 22:CLASS 23:CLASS 24:CLASS 25:CLASS 26:CLASS 27:CLASS 28:CLASS 29:CLASS
30:CLASS 31:CLASS 32:CLASS 33:CLASS 34:CLASS 40:CLASS 41:CLASS 42:CLASS 43:CLASS
44 :CLASS 45:CLASS 49:CLASS 50:CLASS 51:CLASS 54:Atom 55:Atom 56:Atom 57:Atom 58:Atom
59:Atom 60:Atom 6l:Atom 62:Atom 63:Atom
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C:\Users\plewis\Documents\STN Express 8.6\Queries\15411506.str
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/ N ! | | ¥
J__...-—-{' -] . =\ _.-" .!'z"'"'_‘;l 1g w’_,.- \ ]
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chain nodes :
12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 40
41 42 43 44 45 43 50 51 52 55
ring nodes
1 2 3 4 5 6 7 8 9 10 11 656 57 58 59 60 61 62 63 64 65
chain bonds :
1-49 1-55 3-14 3-40 5-6 9-13 11-12 14-15 15-16¢ 16-17 16-18 1é6-19 19-20 20-21
21-22 21-23 24-25 26-27 28-29 29-30 31-32 32-33 32-34 41-42 43-44 43-45 50-51
51-52
ring bonds :
1-2 1-5 2-3 3-4 4-5 6-7 6€-11 7-8 8-9 9-10 10-11 56-57 56-61 57-58 58B-59 5%-60
60-61 60-62 61-65 62-63 63-64 6B4-65
exact/norm bonds
1-2 1-5 1-49% 1-55 2-3 3-4 3-40 4-5 5-6 6-7 6-11 7-8 8-9 9-10 9-13 10-11 11-12
14-15 15-16 16-17 16-18 16-19 19-20 21-22 21-23 50-51 51-52
exact bonds :
3-14 20-21 24-25 26-27 2B-29 29-30 31-32 32-33 32-34 41-42 43-44 43-45
normalized bonds :
56-57 56-61 ©57-58 ©58-59 59-60 60-61 60-62 61-65 62-63 63-64 64-65
Gl:[e1], [@2], [@3], [@4]
G2:H,CH3,CF3,CN,F, [@5], (@8]
G3:H,X,0H,Me0,NH2, [@7]
Match lewvel
l:Atom 2:Atom 3:Atom 4:Atom 5:Atom 6:Atom 7:Atom 8:Atom 9:Atom 10:Atom 1l:Atom
12:CLASS 13:CLASS 14:CLASS 15:CLASS 16:CLASS 17:CLASS 18:CLASS 19:CLASS 20:CLASS
21:CLASS 22:CLASS 23:CLASS 24:CLASS 25:CLASS 26:CLASS 27:CLASS 28:CLASS 29:CLASS
30:CLASS 31:CLASS 32:CLASS 33:CLASS 34:CLASS 40:CLASS 41:CLASS 42:CLASS 43:CLASS
44 :CLASS 45:CLASS 49:CLASS 50:CLASS ©51:CLASS 52:CLASS 55:CLASS G56:Atom 57:Atom 58:Atom
59:Atom 60:Atom 6l:Atom 62:Atom 63:Atom 64:Atom 65:Atom 66:CLASS
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chain nodes :
12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 40
41 42 43 44 48 43 50
ring nodes
1 2 3 4 5 & 7 8 9 10 11 53 54 55 5 57 58 59 60 61 62
chain bonds :
3-14 5-6 9-13 11i-12 14-15 15-16 16-17 16-18 16-19 18-59 19-20 20-21 21-22 21-23
24-25 26-27 28-29 29-30 31-32 32-33 32-34 40-41 42-43 42-44 4B-49 49-50
ring bonds
1-2 1-5 2-3 3-4 4-5 6-7 &£-11 7-8 B8-9 9-10 10-11 53-54 53-58 54-55 55-56 ©56-57
57-58 57-59 58-62 59-60 60-61 61-62
exact/norm bonds
1-2 1-5 2-3 3-4 4-5 5-6 6-7 6-11 7-8 8-9 9-10 9-13 10-11 11-12 14-15 15-16
16-17 16-18 16-19 18-59 19-20 21-22 21-23 48-49 49-50
exact bonds :
3-14 20-21 24-25 26-27 28-29 29-30 31-32 32-33 32-34 40-41 42-43 42-44
normalized bonds
53-54 53-58 54-55 55-56 56-57 57-58 57-55 58-62 59-60 60-61 61-62
Gl: [e1], [@2], [@3], [@4]
G2:H,CH3,CF3,CN,F, [@5], [@6]
G3:H,X,0H,MeO,NH2, [@7]
Match level :
l1:Atom 2:Atom 3:Atom 4:Atom 5:Atom 6:Atom 7:Atom 8:Atom 9:Atom 10:Atom 1l:Atom
12:CLASS 13:CLASS 14:CLASS 15:CLASS 16:CLASS 17:CLASS 18:CLASS 19:CLASS 20:CLASS
21:CLASS 22:CLASS 23:CLASS 24:CLASS 25:CLASS 26:CLASS 27:CLASS 28:CLASS 29:CLASS
30:CLASS 31:CLASS 32:CLASS 33:CLASS 34:CLASS 40:CLASS 41:CLASS 42:CLASS 43:CLASS
44 :CLASS 48:CLASS 49:CLASS 50:CLASS G53:Atom 54:Atom 55:Atom G5é6:Atom 57:Atom 58:Atom
59:Atom 60:Atom 61l:Atom 62:Atom
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Application/Control No. Applicant(s)/Patent Under
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PATRICK T LEWIS 1673 Page 1 of 1
U.S. PATENT DOCUMENTS
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chain nodes :

12 13 14 15 16 17 18 29
ring nodes

1 2 3 4 5 & 7 8 9 10 11 18 20 21 22 23 24 25 26 27 28
chain bonds :

3-14 5-6 9-13 11-12 14-15 15-16 16-17 1l6-18 16-29 18-22
ring bonds :

i-2 1-5 2-3 3-4 4-5 -7 6-11 7-8 8-5 9-10 10-11 19-20 19-24 20-21 21-22 22-23

23-24 23-25 24-28 25-26 26-27 27-28
exact/norm bonds

1-2 1-5 2-3 3-4 4-5 5-6 6-7 6-11 7-8 8-% 9-10 9-13 10-11 11-12 14-15 15-16

16-17 16-18 16-29 18-22
exact bonds :

3-14
normalized bonds

19-20 19-24 20-21 21-22 22-23 23-24 23-25 24-28 25-26 26-27 27-28
Match level :

1:Atom 2:Atom 3:Atom 4:Atom 5:Atom 6:Atom 7:Atom 8:Atom 9:Atom 10:Atom 1l:Atom

12:CLASS 13:CLASS 14:CLASS 15:CLASS 16:CLASS 17:CLASS 18:CLASS 19:Atom 20:Atom 21:Atom

22:Atom 23:Atom 24:Atom 25:Atom 26:Atom 27:Atom 28:Atom 29:CLASS
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Search History Transcript Page 1 of |

WEST Search History

Name Count

o L10 19and4'c 24
i1 L9 L8 and ns5a inhibitor 144
1 L8 L7 and protease inhibitor 322
1 L7 L6 and naphthyl 394
o L6 L5 and hev 461
i L5 L4 and (uracil or uridine or $ uracil or $ uridine) 783
L L4 L3 and (prodrug or protide) 859
- L3 L2 and phosphoramidate 1501
I L2 L1 SPACE~or ((A61K31/7068 | A61K31/7072 | A61K31/706 | A61K31/7064 11670
- | CO7TH19/06 | CO7TH19/04 | COTH19/073).CPC.)

. L1 514/42 or 514/43 or 514/49 or 514/50 or 514/51 5719

END OF SEARCH HISTORY

http://jupiter8:42900/bin/cgi-bin/srchhist.pl?state=r3mlr2.13.1&f=toc1 &userid=plewis&src... 4/1/2018
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO, Box 1450

Alexandria, Virginia 22313-1450

WWW, usplo. gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

EXAMINER

117796 7590 04/09/2018 I ]
Gilead Sciences, Inc. LEWIS, PATRICK T

c/o Sheppard Mullin Richter & Hampton LLP

290§ vhion Avesta | ART UNIT PAPER NUMBER |

Palo Alto, CALIFORNIA 94301 1673

UNITED STATES OF AMERICA DATE MAILED: 04/09/2018

I APPLICATION NO. I FILING DATE l FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

15/411.506 012002017 Jinfa Du 371D-199059-US9 9714

TITLE OF INVENTION: NUCLEOSIDE PHOSPHORAMIDATE PRODRUGS

| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE l PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE l DATE DUE

REGULAR UNDISCOUNTED $1000 50.00 50.00 $1000 07/09/2018

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD
CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

FFor purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account. section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

I11. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail
Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of maintenance
fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.

Page 1 of 3
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.
Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmiltal. This certificate cannot be used for any other accompanying
papers, Each additional paper, such as an assignment or formal drawing. must
have its own certificate of mailing or transmission.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

117796 7590 04/00/2018 . e .
: L . ) Certificate of Mailing or Transmission
Gilead Sciences, Inc. 1 hereby certify that this Fee(s) Transmittal is being deposited with the United
¢/o Sheppard Mullin Richter & Hampton LLP States Postal Service with sufficient postage for first class mail in an envelope
/o Shepp lin Richte Hamppon L. addressed to the Mail Stop ISSUE FEE address above, or being facsimle
379 Lyuton Avenue transmitted to the USPTO (571) 273-2885. on the date indicated below.

Palo Alto, CALIFORNIA 94301
UNITED STATES OF AMERICA

{ Depositor's name

(Signatere )y

{Date
| APPLICATION NO, I FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
15/411,506 012062017 Jinfa Du 371D-199059-U89 9714
TITLE OF INVENTION: NUCLEOSIDE PHOSPHORAMIDATE PRODRUGS
| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE l PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
REGULAR UNDISCOUNTED $1000 50.00 50.00 S1000 07/082018
I EXAMINER l ART UNIT l CLASS-SUBCLASS |
LEWIS. PATRICK T 1673 514-051000
1. Change ol correspondence address or indication of "Fee Address™ (37 2. For printing on the patent front page, list 1
CFR 1.363). (1) The names of up to 3 registered patent attorneys

or agents OR, alternatively,
(2) The name of a single firm (having as a member a
registered attorney or agent) and the names of up o 3
2 registered patent atlorneys or agents. If no name is =
[ “Fee Address” indication (or "Fee Address” Indication form PTO/ |'I.\tl..'tl.‘|. no mmp-ﬁ, will be printed. “
SB/47; Rev 03-02 or more recent) attached. Use of a Customer
Number is required. _ _
. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. [f an assignee is identified below, the document has been filed for recordation
as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

(=]

| Change of correspondence address (or Change of Correspondence
Address form PTO/SB/122) awtached.

(]

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ Individual |2 Corporation or other private group entity |1 Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
| Issue Fee [ A check is enclosed.
[ publication Fee (No small entity discount permitted) a Payment by credit card. Form PTO-2038 is attached.
| Advance Order - # of Copies [ The direcior is hereby authorized to charge the required fee(s). any deficiency, or credits any
oaverpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
T e NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B). issue
R Applicant ceratyingmicraentity:stams. See 3.0 CFR:1.29 fee payment in the micro entity amount will not be accepled at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement Lo micro entity status.
NOTE: Checking this box will be taken to be a notification of loss of entitlement o small or micro
entity status, as applicable.

| Applicant asserting small entity status. See 37 CFR 1.27

| Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.
Authorized Signature Date

Typed or printed name Registration No.

Page 2 of 3
PTOL-85 Part B (10-13) Approved for use through 10/31/2013. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO, Box 1450

Alexandria, Virginia 22313-1450

WWW, usplo. gov

APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR

| ATTORNEY DOCKET NO. CONFIRMATION NO, |

15/411,506 01/20/2017 Jinfa Du 371D-199059-U89 9714

117796 7590 04/09/2018 I EXAMINER ]
Gilead Sciences, Inc. LEWIS, PATRICK T
c/o Sheppard Mullin Richter & Hampton LLP
199 L vtion. Avente | ART UNIT PAPER NUMBER |
Palo Alto, CALIFORNIA 94301 1673

INITE TATE < - by By
UNITED STATES OF AMERICA DATE MAILED: 04/09/2018
Page 3 of 3

PTOL-85 (Rev. 02/11)
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget
approval before requesting most types of information from the public. When OMB approves an agency request 1o
collect information from the public. OMB (i) provides a valid OMB Control Number and expiration date for the
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform
the public about the OMB Control Number's legal significance in accordance with 5 CFR 1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete. including
gathering. preparing. and submitting the completed application form to the USPTO. Time will vary depending upon
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions
for reducing this burden, should be sent to the Chief Information Officer. U.S. Patent and Trademark Office,
U.S. Department of Commerce. P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450. Alexandria,
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection
of information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission ol the attached form related to a patent application or patent. Accordingly, pursuant to the requirements
of the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)
(2): (2) furnishing of the information solicited is voluntary: and (3) the principal purpose for which the information
is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent
application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not
be able to process and/or examine your submission, which may result in termination of proceedings or abandonment
of the application or expiration ol the patent.

The information provided by you in this form will be subject to the following routine uses:

. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the
Freedom of Information Act.

A record from this system of records may be disclosed., as a routine use, in the course of presenting evidence

to a court, magistrate. or administrative tribunal, including disclosures to opposing counsel in the course of

settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting
a request involving an individual, to whom the record pertains. when the individual has requested assistance
from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use. to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to comply
with the requirements of the Privacy Act of 1974, as amended. pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed. as a routine use. to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

(2]

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services,
or his/her designee. during an inspection of records conducted by GSA as part of that agency's responsibility
to recommend improvements in records management practices and programs, under authority of 44 U.S.C.
2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection
of records for this purpose, and any other relevant (i.e.. GSA or Commerce) directive. Such disclosure shall
not be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use. to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed. subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed
in an application which became abandoned or in which the proceedings were terminated and which application
is referenced by either a published application. an application open to public inspection or an issued patent.

9. A record from this system of records may be disclosed. as a routine use, to a Federal. State. or local law
enforcement agency. if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Application No. Applicant(s)
) . 15/411,506 Duetal.
Notice of Al owabrlzfy Examiner Art Unit AlA Status
PATRICK T LEWIS 1673 No

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address-—
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.[¥] This communication is responsive to Amendment dated 1/20/2017.
[ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2] An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the
restriction requirement and election have been incorporated into this action.

3.[¥] The allowed claim(s) is/are 1-19 . As a result of the allowed claim(s). you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.
4.[J Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) DAl b) 0 Some  *c) [(J None of the:
1. [ Certified copies of the priority documents have been received.
2. [0 Certified copies of the priority documents have been received in Application No.
3. [0 Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file areply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

[J including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6.(] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1. Notice of References Cited (PTO-892) 5. ] Examiner's Amendment/Comment

2.[J Information Disclosure Statements (PTO/SB/08), 6. ¥l Examiner's Statement of Reasons for Allowance
Paper No./Mail Date .

3.[J Examiner's Comment Regarding Requirement for Deposit 7. O Other .

of Biological Material
4. Interview Summary (PTO-413),
Paper No./Mail Date.
/PATRICK T LEWIS/
Primary Examiner, Art Unit 1673

U.5. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20180401
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Application/Control Number: 15/411,506 Page 2
Art Unit: 1673

Notice of Pre-AlA or AlA Status
1 The present application is being examined under the pre-AlA first to invent

provisions.

EXAMINER’S AMENDMENT
2. An examiner's amendment to the record appears below. Should the changes
and/or additions be unacceptable to applicant, an amendment may be filed as provided
by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be submitted
no later than the payment of the issue fee.
3. The application has been amended as follows:
Atthe end of claim 1, the text “; and” has been deleted and a period ---.--- has been

inserted therefor.

Allowable Subject Matter
4. The following is an examiner’s statement of reasons for allowance: Congiatu et al.
J. Med. Chem. (2006), Vol. 49, pages 452-455 (Congiatu) is representative of prior art.
Congiatu teaches the preparation of a series of phenyl phosphoramidates related to
thymectacin, tuning the phenyl, ester, and amino acid regions, observing significant
enhancements in activity versus three different tumor cell lines (page 452). Because
lipophilicity might play a crucial role for the delivery of ProTides inside cells, new
analogues have been designed focusing on the introduction of naphthyl as new aromatic
masking group on the phosphate moiety, which has led to a further increase in cytostatic

activity against a panel of cancer cell lines. Compounds 1-13 were for their cytostatic
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Application/Control Number: 15/411,506 Page 3
Art Unit: 1673

activity against a panel of different tumor cell lines in vitro: MDA MB231 (breast cancer)
and PC-3 (prostate cancer) for entries 1-5 and thymectacin; T24 (bladder cancer) was
also considered for entries 6-13. Data are reported in Table 1.

Scheme I, Btruchwes of 1-13
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Congiatu differs from the instantly claimed invention in that Congiatu does not
teach nor suggest a compound of instant formula IA wherein R® is CH2CN, CHz2NHz,
CHzNHCHs3, or CH2N(CHs)z.

While 4’-substituted nucleosides, such as compounds 40 and 42 disclosed by

Devos et al. US 6,784,166 B2 (Devos), were known at the time of the instant invention,

compound 4% NH; £ Metylanina kel feviidine
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Application/Control Number: 15/411,506 Page 4
Art Unit: 1673

commpind 43 NH £-C{iDinesyiaminolwothy] foytidine
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modification of the 5'-position of compound 40 or 42 with a naphthyl phosphoramidate of
Congiatu would not yield a compound embraced by instant formula IA (different
nucleobase and intended use).

Any comments considered necessary by applicant must be submitted no later than
the payment of the issue fee and, to avoid processing delays, should preferably
accompany the issue fee. Such submissions should be clearly labeled “Comments on

Statement of Reasons for Allowance.”

Conclusion
5. Claims 1-19 are allowed.
Contacts
6. Any inquiry concerning this communication or earlier communications from the

examiner should be directed to PATRICK T LEWIS whose telephone number is (571)272-
0655. The examiner can normally be reached on Monday to Friday, 10 AM to 4 PM EST
(Maxi Flex).

Examiner interviews are available via telephone, in-person, and video

conferencing using a USPTO supplied web-based collaboration tool. To schedule an
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Application/Control Number: 15/411,506 Page 5
Art Unit: 1673

interview, applicant is encouraged to use the USPTO Automated Interview Request (AIR)
at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Shaojia Jiang can be reached on (571) 272-0627. The fax phone number for
the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published
applications may be obtained from either Private PAIR or Public PAIR. Status information
for unpublished applications is available through Private PAIR only. For more information
about the PAIR system, see http:/pair-direct.uspto.gov. Should you have questions on
access to the Private PAIR system, contact the Electronic Business Center (EBC) at 866-
217-9197 (toll-free). If you would like assistance from a USPTO Customer Service
Representative or access to the automated information system, call 800-786-9199 (IN
USA OR CANADA) or 571-272-1000.

/PATRICK T LEWIS/
Primary Examiner, Art Unit 1673

/PL/
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Application/Control No. Applicant(s)/Patent Under Reexamination
Index of Claims | 5,411 506 Di 4L
H“m ” “‘I ““W ““ ““ o .
PATRICK T LEWIS 1673
v | Rejected - | Cancelled N | Non-Elected A Appeal
= Allowed + | Restricted | | Interference O | Objected
CLAIMS
Claims renumbered in the same order as presented by applicant O cPa O T.D. O R1.47
CLAIM DATE
Final Original | 04/01/2018
1 =
2 =
3 -
4 =
5 =
6 =
7 =
8 =
9 =
10 =
11 =
12 -
13 =
14 -
15 =
16 =
17 -
18 =
19 =
.S, Patent and Trademark Office Part of Paper No.: 20180401
Page 1 of 1
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Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Notes 15/411.506 Duetal.
||I‘|||HN “HN | ||H”| e o
PATRICK T LEWIS 1673
CPC - Searched*
Symbol Date Examiner
CPC Combination Sets - Searched*
Symbol Date Examiner
US Classification - Searched*
Class Subclass Date Examiner

* See search history printout included with this form or the SEARCH NOTES box below to determine the scope of the

search.
Search Notes
Search Notes Date Examiner
Inventor, REGISTRY, CAPLUS, MEDLINE (see attached) 04/01/2018 /PL/
Interference Search
US Class/CPC "
Symbol US Subclass/CPC Group Date Examiner
514 42,43, 49, 50, 51 04/01/2018 /PL/
AB1K 31/7068, 31/7072, 31/706, 31/7064 04/01/2018 /PL/
CO7H 19/06, 19/073, 19/04 04/01/2018 /PL/
/PATRICK T LEWIS/

Primary Examiner, Art Unit 1673

U.S. Patent and Trademark Office

Page 1 of 1

Parl of Paper No.: 20180401

Gilead Exhibit 2020
PGR2023-00046 - Page 00857



C:\Users\plewis\Documents\STN Express 8.6\Queries\15411506-8.str

chain nodes :

12 13 14 15 16 17 18
ring nodes

1 2 3 4 5 & 7 8 9 10 11
chain bonds :

1-17 1-18 3-14 3-16 5-6 9-13 11-12 14-15
ring bonds

i-2 1-5 2-3 3-4 4-5 -7 6-11 7-8 8-5 9-10 10-11
exact/norm bonds

1-2 1-5 2-3 3-4 4-5 5-6 &-7 6-11 7-8 8-%9 9-10 9-13 10-11 11-12 14-15
exact bonds

1-17 1-18 3-14 3-16

Match level :
1:Atom 2:Atom 3:Atom 4:Atom 5:Atom 6:Atom 7:Atom 8:Atom 9:Atom 10:Atom 1l:Atom
12:CLASS 13:CLASS 14:CLASS 15:CLASS 16:CLASS 17:CLASS 18:CLASS

Gilead Exhibit 2020
PGR2023-00046 - Page 00858



UNITED STATES PATENT AND TRADEMARK OFFICE

Page 1 of 1

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandris, Vicgima 223131450
WWW_LSPIO.gov

BIB DATA SHEET

CONFIRMATION NO. 9714

Gilead Sciences, Inc.

c/o Sheppard Mullin Richter & Hampton LLP
379 Lytton Avenue

Palo Alto, CA 94301

UNITED STATES

SERIAL NUMBER F'LINEA% 371(c) CLASS GROUP ART UNIT ATTOHNEg DOCKET
15/411,506 01/20/2017 514 1673 PH3080.PC4C2
RULE
APPLICANTS
Gilead Pharmasset LLC, Foster City, CA;
INVENTORS
Jinfa Du, Redwood City, CA;
Dhanapalan Nagarathnam, Bethany, CT;
Michael Joseph Sofia, Doylestown, PA;
Peiyuan Wang, San Mateo, CA;
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which is a CON of 12/053,015 03/21/2008 PAT 7964580
which claims benefit of 60/982,309 10/24/2007
and claims benefit of 60/909,315 03/30/2007
L d FOREIGN APPLICATIONS whkhhh Ak idd
** IF REQUIRED, FOREIGN FILING LICENSE GRANTED **
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |51 506 —_—
|| H |H ‘” Examiner Art Unit
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CPC
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chain nodes :
12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 40
41 42 43 44 45 43 50 51 52 55
ring nodes
1 2 3 4 5 6 7 8 9 10 11 656 57 58 59 60 61 62 63 64 65
chain bonds :
1-49 1-55 3-14 3-40 5-6 9-13 11-12 14-15 15-16¢ 16-17 16-18 1é6-19 1B-82 19-20
20-21 21-22 21-23 24-25 26-27 28B-29 29-30 31-32 32-33 32-34 41-42 43-44 43-45
50-51 51-52
ring bonds :
1-2 1-5 2-3 3-4 4-5 6-7 6€-11 7-8 8-9 9-10 10-11 56-57 56-61 57-58 58B-59 5%-60
60-61 60-62 61-65 62-63 63-64 6B4-65
exact/norm bonds
1-2 1-5 1-49% 1-55 2-3 3-4 3-40 4-5 5-6 6-7 6-11 7-8 8-9 9-10 9-13 10-11 11-12
14-15 15-16 16-17 16-18 16-19 18-62 19-20 21-22 21-23 50-51 51-52
exact bonds :
3-14 20-21 24-25 26-27 2B-29 29-30 31-32 32-33 32-34 41-42 43-44 43-45
normalized bonds :
56-57 56-61 ©57-58 ©58-59 59-60 60-61 60-62 61-65 62-63 63-64 64-65
Gl:[e1], [@2], [@3], [@4]
G2:H,CH3,CF3,CN,F, [@5], (@8]
G3:H,X,0H,Me0,NH2, [@7]
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PTO/SB/30 (11-17)

Approved for use through 11/30/2020. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEFARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1895, no persons are required to respond to a collection of information unless it conlains a valid OMB control number.

Request
for
Continued Examination (RCE)

Transmittal
Address to:
Mail Stop RCE
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Application Number 15/411,506

Filing Date January 20, 2017
First Named Inventor Jinfa Du

Art Unit 1673

Examiner Name

Patrick T. Lewis

Attomey Docket Number

37JD-199069-US9

amendment(s).
a.

i. |:| Other

This is a Request for Continued Examination (RCE) under 37 CFR 1.114 of the above-identified application.
Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply to any utility or plant application filed prior to June 8,
1895, or to any design application. See Instruction Sheel for RCEs (not to be submilted to the USPTO) on page 2.

1. |Submission required under 37 CFR 1.114 | Note: Ifthe RCE is proper, any previously filed unentered amendments and

amendments enclosed with the RCE will be entered in the order in which they were filed unless applicant instructs otherwise. If
applicant does not wish to have any previously filed unentered amendment(s) entered, applicant must request non-entry of such

Previously submitted. If a final Office action is outstanding, any amendments filed afler the final Office action may be
considered as a submission even if this box is not checked.

i. I:l Consider the arguments in the Appeal Brief or Reply Brief previously filed on

b. E Enclosed

i. \:l Amendment/Reply
ii. I:l Affidavit(s)/ Declaration(s)

2. Miscellaneous

period of

b. D Other

jii. E Information Disclosure Statement (IDS)

iv. |:| Other

a D Suspension of action on the above-identified application is requested under 37 CFR 1.103(c) for a

months, (Period of suspension shall not exceed 3 months; Fee under 37 CFR 1.17(j) required)

Deposit Account No.

il D Other

3. The RCE fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCE is filed.

a. IZ] The Director is hereby authorized to charge the following fees, any underpayment of fees, or credit any overpayments, to

50-4561 :
i E RCE fee required under 37 CFR 1.17(e)
il D Extension of time fee (37 CFR 1.136 and 1.17)

b. D Check in the amount of $

enclosed

card information and authorization on PTO-2038.

c. D Payment by credit card (Form PTO-2038 enclosed)
WARNING: Information on this form may become public. Credit card information should not be included on this form. Provide credit

d. E Payment by EFS-Web

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED

Signature

/Neeta C. Thakur/

Date

July 6, 2018

Name (PrinUType) Neeta C. Thakur

CERTIFICATE OF MAILING OR TRANSMISSION

Registration No.

59,123

| hereby cedify that this cor

Signature E-FILED

Alexandna, VA 22313-1450 or facsimile transmitted fo the USPTO on the dale shown below.

lence is being EFS-Web transmitted to the United Stales Patent and Trademark Office (USPTO), deposited with the United
States Postal Service with sufficient postage as first class mail in an envelope addressed 1o: Mail Stop RCE, Commissioner for Patenls, P. O. Box 1450,

Name (Print/ Type)

I Date |

Gilead Exhibit 2020
PGR2023-00046 - Page 00866



PTO/SB/08 (09-06)

Approved for use through 03/31/2007. OMB 0651-0031

U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB
control number.

Substitute for form 1449/PTO Complete if Known N
INFORMATION DISCLOSURE Application Number 15/411,506
STATEMENT BY APPLICANT Filing Date January 20 2017
o First Named Inventor Jinfa Du
Date Submitted: July 6, 2018 At Unit 1673
(use as many sheets as necessary) Examiner Name Patrick T. Lewis
\oheet | 1 [of |38 Attorney Docket Number | 37JD-199059-US9 )
U.S. PATENT DOCUMENTS
[ i Pages, Columns, Lines,
E:fml Cite MO SRanE Publication Date Mame of Patentee or Applicant of gWhe;e Relevant
Initials No.' Number-Kind Code? (if MM-DD-YYYY Cited Document Passages or Relevant
| known) Figures Appear
Al 20010034440 A1 10/25/2001 Shepard et al.
: A2 20020058635 A1 05/16/2002 Averett
A3 20020198173 A1 12/26/2002 Schinazi et al.
: Ad 20030050229 A1 03/13/2003 Sommadossi et al.
A5 20030080400 A1 03/27/2003 LaColla et al.
: AB 20030109697 A1 07/12/2003 Shepard et al.
A7 20030120071 A1 06/26/2003 McGuigan et al.
: A8 20030144502 A1 07/31/2003 Pietrzkowski et al.
A9 20030153744 A1 08/14/2003 Mekouar et al.
: A10 | 20030187018 A1 10/02/2003 Llinas-Brunet et al.
A11 | 20040006007 A1 01/08/2004 Gosselin et al.
: A12 | 20040014108 A1 01/22/2004 Eldrup et al.
A13 | 20040023240 A1 02/05/2004 Marliere et al.
: Al4 | 20040023901 A1 02/05/2004 Cook et al,
A15 | 20040059104 A1 03/25/2004 Cook et al.
: A16 | 20040063622 A1 04/01/2004 Sommadossi et al.
A17 | 20040067901 A1 04/08/2004 Bhat et al.
: A18 | 20040072788 A1 04/15/2004 Bhat et al.
A19 | 20040097461 A1 05/20/2004 Sommadossi et al.
: A20 | 20040097462 A1 05/20/2004 Sommadossi et al.
A21 | 20040101535 A1 05/27/2004 Sommadossi et al.
: A22 | 20040102414 A1 05/27/2004 Sommadossi et al.
A23 | 20040110717 A1 06/10/2004 Carroll et al.
: A24 | 20040167140 A1 08/26/2004 Schinazi et al.
' A25 | 20040191824 A1 09/30/2004 Dempcy et al.
: A26 | 20040214844 A1 10/28/2004 Otto et al.
' A27 | 20040229839 A1 11/18/2004 Babu et al.
A28 | 20040229840 A1 11/18/2004 Bhat et al.
i A29 | 20040248892 A1 12/09/2004 Wang
f A30 | 20040254141 A1 12/16/2004 Schinazi et al.
i A31 | 20040258934 A1 12/23/2004 Olsen et al.
: A32 | 20040265969 A1 12/30/2004 Li et al.
| A33 | 20040266996 A1 12/30/2004 Rabi
f A34 | 20050009737 A1 01/13/2005 Clark
; A35 | 20050020825 A1 01/27/2005 Storer et al.
' A36 | 20050026853 A1 02/03/2005 Mekouar et al.
xaminer Date
Signature Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 605. Draw line through citation if not in conformance and not
considered. Include copy of this form with nexd communication to applicant. 1 Applicant's unique citation designation number (optional). 2 See Kinds Codes of
USPTO Patent Documents at www.uspto.gov or MPEP 801.04. 3 Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3). 4 For
Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 5 Kind of document by the
appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 8 Applicant is to place a check mark here if English language Translation
is attached.

This collection of information is required by 37 CFR 1.7 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark
Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Ce issi for P

P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 (1-800-786-9199) and select option 2.
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PTO/SB/08 (09-06)

Approved for use through 03/31/2007. OMB 0651-0031

U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB
control number.

Substitute for form 1449/PTO Complete if Known N
INFORMATION DISCLOSURE Application Number 15/411,506
STATEMENT BY APPLICANT Filing Date January 20 2017
o First Named Inventor Jinfa Du
Date Submitted: July 6, 2018 At Unit 1673
(use as many sheets as necessary) Examiner Name Patrick T. Lewis
\oheet |2 [of |38 Attorney Docket Number | 37JD-199059-US9 )
U.S. PATENT DOCUMENTS
[ i Pages, Columns, Lines,
E:fml Cite MO SRanE Publication Date Mame of Patentee or Applicant of gWhe;e Relevant
Initials No.' Number-Kind Code? (if MM-DD-YYYY Cited Document Passages or Relevant
| known) Figures Appear
A37 | 20050031588 A1 02/10/2005 Sommadossi et al.
: A38 | 20050058632 A1 03/17/2005 Storer et al.
A39 | 20050075309 A1 04/07/2005 Storer et al.
: A40 | 20050080034 A1 04/14/2005 Standring et al.
Ad1 20050090660 A1 04/28/2005 Watanabe et al.
: A42 | 20050124532 A1 06/09/2005 Sommadossi et al.
A43 | 20050130931 A1 06/16/2005 Boyer et al.
: Ad44 | 20050137161 A1 06/23/2005 Sommadossi et al.
A45 | 20050148534 A1 07/07/2005 Castellino et al.
: A4B6 | 20050154056 A1 07/14/2005 Yang et al.
A47 | 20050164960 A1 07/28/2005 Olsen et al.
: A48 | 20050215513 A1 09/29/2005 Boojamra et al.
A49 | 20050227947 A1 10/13/2005 Chen et al.
: AS50 | 20050261237 A1 11/24/2005 Boojamra et al.
AS51 | 20050267018 A1 12/01/2005 Blatt et al.
: A52 | 20060003951 A1 01/05/2006 Mekouar et al.
AS53 | 20060014943 A1 01/19/2006 Dempcy et al.
: AS54 | 20060035866 A1 02/16/2006 Cannizzaro et al.
AS55 | 20060040890 A1 02/23/2006 Martin et al.
: A56 | 20060040927 A1 02/23/2006 Blake et al.
A57 | 20060040944 A1 02/23/2006 Gosselin et al.
: A58 | 20060079478 A1 04/13/2006 Boojamra et al.
A59 | 20060110727 A1 05/25/2006 McGall et al.
: ABO | 20060116557 A1 11/02/2006 Roberts et al.
' AB1 | 20060122146 A1 06/08/2006 Chun et al.
: AB2 | 20060122154 A1 06/08/2006 Olsen et al.
' AB3 | 20060142238 A1 06/29/2006 McGuigan
AB4 | 20060166964 A1 07/27/2006 Hudyma et al.
i AB5 | 20060194749 A1 08/31/20086 Keicher et al.
f AB6B | 20060199783 A1 09/07/2006 Wang et al.
i AB7 | 20060241064 A1 10/26/2006 Roberts et al.
: AB8 | 20060276511 A1 12/07/2006 Serrano-Wu et al.
| AB9 | 20060293306 A1 12/28/2006 Beaulieu et al.
f A70 | 20070015905 A1 01/18/2007 LaColla et al.
; A71 | 20070037735 A1 02/15/2007 Gosselin et al.
' A72 | 20070037773 A1 02/15/2007 Sommadossi et al.
xaminer Date
Signature Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 605. Draw line through citation if not in conformance and not
considered. Include copy of this form with nexd communication to applicant. 1 Applicant's unique citation designation number (optional). 2 See Kinds Codes of
USPTO Patent Documents at www.uspto.gov or MPEP 801.04. 3 Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3). 4 For
Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 5 Kind of document by the
appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 8 Applicant is to place a check mark here if English language Translation
is attached.

This collection of information is required by 37 CFR 1.7 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark
Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Ce issi for P

P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 (1-800-786-9199) and select option 2.
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PTO/SB/08 (09-06)

Approved for use through 03/31/2007. OMB 0651-0031

U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB
control number.

Substitute for form 1449/PTO Complete if Known N
INFORMATION DISCLOSURE Application Number 15/411,506
STATEMENT BY APPLICANT Filing Date January 20 2017
o First Named Inventor Jinfa Du
Date Submitted: July 6, 2018 At Unit 1673
(use as many sheets as necessary) Examiner Name Patrick T. Lewis
\sheet |3 [of |38 Attorney Docket Number | 37JD-199059-US9 )
U.S. PATENT DOCUMENTS
[ i Pages, Columns, Lines,
E:fml Cite MO SRanE Publication Date Mame of Patentee or Applicant of gWhe;e Relevant
Initials No.' Number-Kind Code? (if MM-DD-YYYY Cited Document Passages or Relevant
| known) Figures Appear
AT3 | 20070042939 A1 02/22/2007 LaColla et al.
; A74 | 20070042988 A1 02/22/2007 Klumpp et al.
A75 | 20070042990 A1 02/22/2007 Gosselin et al.
: AT76 | 20070049754 A1 03/01/2007 Boojamra et al.
ATT7 | 20070060498 A1 03/15/2007 Gosselin et al.
: A78 | 20070060541 A1 03/15/2007 Gosselin et al.
AT9 | 20070087960 A1 04/19/2007 Storer et al.
: AB0 | 20070197463 A1 08/23/2007 Chun et al.
A81 20070225249 A1 09/27/2007 Shi
: AB2 | 20070265222 A1 11/15/2007 MacCoss et al.
A83 | 20070275912 A1 11/29/2007 Bhat et al.
: A84 | 20070275947 A1 11/29/2007 Bergstrom
A85 | 20080070861 A1 03/20/2008 Clark
: A86 | 20080253985 A1 10/16/2008 Clark
A87 | 20090004135 A1 01/01/2009 Clark
: A88 | 20090036666 A1 02/05/2009 Clark
A89 | 20090137521 A1 05/28/2009 Hamilton et al.
: A90 | 20090176732 A1 07/09/2009 Beigelman et al.
A91 | 20090233879 A1 09/17/2009 Reddy et al.
: A92 | 20090280084 A1 11/12/2009 Schinazi et al.
A93 | 20090306007 A1 12/10/2009 \Wagner
: A94 | 20100029008 A1 02/04/2010 Rojas Stutz et al.
A95 | 20100035835 A1 02/11/2010 Narjes et al.
: A96 | 20100048917 A1 02/25/2010 Wang et al.
' A97 20100081628 A1 04/01/2010 Du et al.
: A98 | 20100137576 A1 06/03/2010 Stec et al.
' A99 | 20100152128 A1 06/07/2010 Attenni et al.
f A100 | 20100173863 A1 07/08/2010 Schinazi et al.
i A101 | 2010022468 A1 01/08/2010 Meppen
f A102 | 20100227801 A1 09/09/2010 Hopkins et al.
i A103 | 20100279973 A1 11/04/2010 Chun et al,
: A104 | 20100286083 A1 11/01/2010 Bao et al.
| A105 | 20100298257 A1 11/25/2010 Sommadossi et al.
f A106 | 20100316594 A1 12/16/2010 Sommadossi et al.
: A107 | 20110015146 A1 01/20/2011 Sofia et al.
' A108 | 20110124592 A1 05/26/2011 McGuigan et al.
‘xammer Date
Signature Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 605. Draw line through citation if not in conformance and not
considered. Include copy of this form with nexd communication to applicant. 1 Applicant's unique citation designation number (optional). 2 See Kinds Codes of
USPTO Patent Documents at www.uspto.gov or MPEP 801.04. 3 Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3). 4 For
Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 5 Kind of document by the
appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 8 Applicant is to place a check mark here if English language Translation
is attached.

This collection of information is required by 37 CFR 1.7 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including
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: A291 | WO 1998/017679 A1 04/30/1998 Vertex Pharma;
A292 | WO 1998/022496 A2 05/28/1998 Hoffmann La Roche;
: A293 | WO 1999/007734 A2 02/18/1999 Boehringer Ingelheim Ca Ltd;
A294 | WO 1999/015194 A1 04/01/1999 Schering Corp;
: A295 | WO 1999/032139 A1 07/01/1999 Enzon Inc;
A296 | WO 1999/032140 A1 07/01/1999 Enzon Inc;
! A297 | WO 1999/037753 A1 07/29/1999 Newbiotics, Inc.
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A298 | WO 1999/043691 A1 09/02/1999 Univ Emory; Univ Georgia
[ Res Found;
A299 | WO 1999/059621 A1 11/25/1999 Schering Corp:
: A300 | WO 1989/064016 A1 12/16/1999 Hoffmann La Roche;
A301 | WO 2000/006529 A1 02/10/2000 Angeletti P Ist Richerche Bio:
' Novirio Pharmaceuticals
A302 | WO 2000/009531 A2 02/24/2000 Limite
: Centre Nat Rech Scient;
. A303 | WO 2000/037110 A2 06/29/2000 Schering Corp;
: A304 | WO 2001/032153 A2 05/10/2001 laf Biochem Int;
; A305 | WO 2001/060315 A2 08/23/2001 laf Biochem Int;
! A306 | WO 2001/007454 A1 02/01/2011 Newbiotics, Inc.
; A307 | WO 2001/079246 A2 10/25/2001 Pharmasset Ltd,
: A308 | WO 2001/081359 A1 11/01/2001 Schering Corp;
A309 | WO 2001/090121 A2 11/29/2001 Novirio Pharmaceuticals Ltd;
Univ Cagliari;
: A310 | WO 2001/091737 A2 12/06/2001 Novirio Pharmaceuticals Ltd:
Novirio Pharmaceuticals Ltd;
| A311 | WO 2001/092282 A2 12/06/2001 Univ Cagliari
Novirio Pharmaceuticals Ltd;
A312 | WO 2001/096353 A2 12/20/2001 Ct Nat Da La Rech Scient
Cnrs;
A313 | WO 2002/008187 A1 01/31/2002 ﬁ?e”"g Corp; Corvas Int
; A314 | WO 2002/008198 A2 01/31/2002 Schering Corp:
A315 | WO 2002/008241 A2 01/31/2002 GILEAD SCIENCES, INC.
; A316 | WO 2002/008251 A2 01/31/2002 Corvas Int Inc:
A317 | WO 2002/008256 A2 01/31/2002 ﬁfg_‘er'"g Corp; Corvas Int
i A318 | WO 2002/018404 A2 03/07/2002 Hoffmann La Roche:
A319 | WO 2002/032414 A2 04/25/2002 e g Corg Albrecht
. A320 | WO 2002/032920 A2 04/25/2002 Pharmasset Ltd;
A321 | WO 2002/048116 A2 06/20/2002 Eg?“" Myers: Squibh Pharma
A322 | WO 2002/048157 A2 06/20/2002 Eﬁ?“" Myers Squibb Pharma
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A323 | WO 2002/048165 A2 06/20/2002 Pharmasset Ltd;
: A324 | WO 2002/048172 A2 06/20/2002 Schering Corp;
Merck & Co Inc; Isis
. A325 | WO 2002/057287 A2 07/25/2002 Pharmaceuticals Inc:
Merck & Co Inc; Isis
. A326 | WO 2002/057425 A2 07/25/2002 Pharmaceuticals Inc
. A327 | WO 2002/060926 A2 08/08/2002 Squibb Bristol Myers Co;
; A328 | WO 2002/100415 A2 12/19/2002 Hoffmann La Roche;
SCHERRING
. A329 | WO 2002/032414 A2 04/25/2002 CORPORATION
; A330 | WO 2003/000713 A1 01/03/2003 GLAXO GROUP LTD.
: A331 | WO 2003/006490 A1 01/23/2003 VERTEX PHARMA., INC.
A332 | WO 2003/010141 A2 02/06/2003 ) AR ANGELHEI
: A333 | WO 2003/024461 A1 03/27/2003 SCHERING CORP.
IDENIX CAYMAN LTD
A334 | WO 2003/026589 A2 04/03/2003 CENTRE NAT DE LA RECH
SCIENT
: A335 | WO 2003/037895 A1 05/08/2003 GLAXO GROUP L TO.
A336 | WO 2003/051899 A1 06/26/2003 RIBAPHARM INC.
: A337 | WO 2003/053989 A1 07/03/2003 MRC TECHNOLOGY LTD.
A338 | WO 2003/061576 A2 07/31/2003 RIBAPHARM INC.
: A339 | WO 2003/062256 A1 07/31/2003 RIBAPHARM INC.
A340 | WO 2003/064456 A1 08/07/2003 BOFARINGERINGELHEM
I Merck & Co Inc; Isis
| A341 | WO 2003/068244 A1 08/21/2003 Pharmaceuticals Inc:
A342 | WO 2003/101993 A1 12/11/2003 m‘:‘;‘_’ge”es's Fharmaceutcals
: A343 | WO 2003/104250 A1 12/18/2003 KYLIXBV
f A344 | WO 2003/105770 A2 12/24/2003 Merck & Co Inc;
] A345 | WO 2003/106477 A1 12/24/2003 Isis Pharmaceuticals Inc;
Merck & Co Inc; Isis
| A346 | WO 2004/000858 A2 12/31/2003 Pharmaceuticals Inc:
A347 | WO 2004/002422 A2 01/08/2004 Idenix Cayman Ltd; Univ
Cagliari;
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A348 | WO 2004/002940 A1 01/08/2004 E'SARMAC A & UPJOHN
A349 | WO 2004/002044 A1 01/08/2004 4 o IA8IUPJOHN
A350 | WO 2004/002977 A1 01/08/2004 EEARMAC A& UPJOHN
Idenix Cayman Ltd; Centre
A351 | WO 2004/002999 A2 01/08/2004 Nat Rech Scient: Univ
Cagliari;
ldenix Cayman Ltd, Centre
A352 | WO 2004/003000 A2 01/08/2004 Nat Rech Scient; Univ
Cagliari;
' Merck & Co Inc; Isis
A353 | WO 2004/003138 A2 01/08/2004 Phanmaceutioals e
| M
Merck & Co Inc; Isis
A354 | WO 2004/007512 A2 | 01/22/2004 s
Merck & Co Inc; Isis
A355 | WO 2004/009020 A2 01/29/2004 el
I : = -
A356 | WO 2004/009610 A2 01/29/2004 s Thesapauion g ok
| il
A357 | WO 2004/011478 A2 02/05/2004 Micrologix Biotech Inc;
A358 | WO 2004/014313 A2 02/19/2004 Squibb Bristol Myers Co:
A359 | WO 2004/014852 A2 02/19/2004 Squibb Bristol Myers Co;
| | Romine Jeffrey Lee
A360 | WO 2004/035571 A1 04/29/2004 Rigel Pharmaceuticals Inc;
' VIROPHARMA INC [US]
A361 | WO 2004/041201 A2 05/21/2004 VWYETH CORP.
A362 | WO 2004/046331 A2 06/03/2004 'c'::':g['i’;ﬁay"‘a“ L it
A363 | WO 2004/065367 A1 08/05/2004 ﬁ?l.EHR'NGER INGELHEIM
A364 | WO 2004/080466 A1 | 09/23/2004 Ribapharm Inc;
A365 | WO 2004/094452 A2 11/04/2004 SOUIEE BRISTOL MYERS
, A366 | WO 2004/096210 A1 11/11/2004 GLAXO GROUP L TO.
. A367 | WO 2004/096234 A2 [ 11/11/2004 Gilead Sciences Inc;
, A368 | WO 2004/096235 A2 [ 11/11/2004 Gilead Sciences Inc;
xaminer
¢ Date
Signature Considered
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A3B9 | WO 2004/096286 A2 11/11/2004 Gilead Sciences Inc
: A370 | WO 2004/106356 A1 12/09/2004 Univ Syddansk;
A371 | WO 2005/002626 A2 01/13/2005 Gilead Sciences Inc;
: A372 | WO 2005/003147 A2 01/13/2005 Pharmasset Ltd;
A373 | WO 2005/007810 A2 01/27/2005 Grinstaff Mark W,
' Idenix Cayman Ltd; Centre
A374 | WO 2005/009418 A2 02/03/2005 Nat Rech Scient:
: A375 | WO 2005/012327 A2 02/10/2005 Univ Cardiff;
Idenix Cayman Ltd; Centre
A376 | WO 2005/020884 A2 03/10/2005 Nat Rech Scient; Univ
I Cagliari;
f A377 | WO 2005/021568 A2 03/10/2005 Biota Inc;
i A378 | WO 2005/028502 A1 03/31/2005 VERTEX PHARMA INC.
E.|. DUPONT DE NEMOURS
| A379 | WO 2005/030891 A1 04/07/2005 AND COMPANY
A380 | WO 2005/037214 A2 04/28/2005 INTERMUNE INC.
: A381 | WO 2005/067900 A2 07/28/2005 Achillion Pharmaceuticals Inc;
. A382 | WO 2005/072361 A2 08/11/2005 Merck & Co Inc;
A383 | WO 2005/082144 A1 09/09/2005 ggRGVOV HEALTH & HUMAN
: A384 | WO 2005/087788 A2 09/22/2005 Univ California;
A385 | WO 2005/095403 A2 10/13/2005 INTERMUNE INC.
: A386 | WO 2005/103045 A2 11/03/2005 GLAXO GROUP L TO.
A387 | WO 2005/123087 A2 12/29/2005 MERCK & CO., INC,
' Idenix Cayman Ltd
Centre Nat Rech Scient; Univ
A388 | WO 2006/000922 A2 01/05/2006 Cagliari; Biorganic Chemie
| Universtitat;
f A389 | WO 2006/012078 A2 02/02/2006 Merck & Co Inc;
; A390 | WO 2006/012440 A2 02/02/2006 Pharmasset Inc;
|
A391 | WO 2006/020082 A1 02/23/2006 ggUIBB BRISTOL MYERS
, .
| A392 | WO 2006/029081 A2 03/16/2006 Neopharm Inc;
: A393 | WO 2006/031725 A2 03/23/2006 Pharmasset Inc;
A394 | WO 2006/035061 A1 04/06/2006 Tibotec Pharm Ltd:
' Idenix Cayman Lid; Centre
A395 | WO 2006/037028 A2 04/06/2006 Nat Rech Scient:
xaminer
¢ Date
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A386 | WO 2006/050161 A2 05/11/2006 Biocryst Pharm Inc;
: A397 | WO 2006/063149 A1 06/15/2006 UNIV. MINNESOTA
A398 | WO 2006/063717 A2 06/22/2006 UNIV. KARLSRUHE
: A399 | WO 2006/065335 A2 06/22/2006 Merck & Co Inc;
A400 | WO 2006/065590 A2 06/22/2006 )S(ThgiOPHARMACEUﬂCAL
A401 | WO 2006/067606 A1 06/29/2006 INSERM, CNRS
: A402 | WO 2006/093801 A1 09/08/2006 ABBOTT LAB
A403 | WO 2006/100310 A2 09/28/2006 Tibotec Pharm Ltd;
' GENELABS
A404 | WO 2006/116557 A1 11/02/2006 TECHNOLOGIES, INC.
: A405 | WO 2006/120251 A1 11/16/2006 Tibotec Pharm Ltd;
; A406 | WO 2006/120252 A2 11/16/2006 Tibotec Pharm Ltd;
f A407 | WO 2006/121820 A1 11/16/2006 Valeant Res & Dev;
; A408 | WO 2007/002602 A2 01/04/2007 DEPUY SPINE INC.
! A409 | WO 2007/014920 A1 02/08/2007 TIBOTEC PHARM., LTD.
; A410 | WO 2007/014921 A1 02/08/2007 TIBOTEC PHARM., LTD.
: Ad411 | WO 2007/014922 A1 02/08/2007 TIBOTEC PHARM., LTD.
: A412 | WO 2007/014925 A1 02/08/2007 TIBOTEC PHARM., LTD.
f A413 | WO 2007/014926 A1 02/08/2007 TIBOTEC PHARM., LTD.
i A414 | WO 2007/015824 A2 02/08/2007 INTERMUNE INC.
F. HOFFMANN-LA
A415 | WO 2007/020193 A2 02/22/2007 ROCHEAG
[ A416 | WO 2007/027248 A2 03/08/2007 VALEANT RES & OEV
: A417 | WO 2007/039142 A1 04/12/2007 GLAXO GROUP L TO.
. A418 | WO 2007/039145 A1 04/12/2007 GLAXO GROUP LTO.
A419 | WO 2007/065829 A1 06/14/2007 EGHOFFMANN"-A ROCHE
: A420 | WO 2007/070556 A2 06/21/2007 GENELABS TECH INC.
A421 | WO 2007/076034 A2 07/05/2007 ABBOTT LA
A422 | WO 2007/088148 A1 08/09/2007 gggﬁKLlNE BEECHAM
A423 | WO 2007/092000 A1 08/16/2007 ggUIBB BRISTOL MYERS
| 3
: Ad24 | WO 2007/093901 A1 08/23/2007 PFIZER LTD.
A425 | WO 2007/095269 A2 08/23/2007 MERCK & CO., INC.
A426 | WO 2008/010921 A2 01/24/2008 GILEAD SCIENCES INC.
xaminer
¢ Date
Signature Considered
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CHANG et al., "Amino Acid Phosphoramidate Monoesters of 3-Azido-3'-deoxythymidine: Relationship

A470 between Antiviral Potency and Intracellular Metabolism,” J. Med. Chem., vol. 44, No. 2, pp. 223-231

| (2001).

Chang et al., "“Deoxyctidine-resistant Stereoisomer Is the Active Form of (+)-2',3"-Dideoxy-3-

Ad4T1 thiacytidine in the Inhibition of Hepatitis B Virsu Replication," J. Bio. Chem, (1992), 267(20):13938-

13942,

CHAPMAN et al., “Practical Synthesis, Separation, and Stereochemical Assignment of the PMPA Pro-

Drug GS-7340," Nucleosides, Nucleotides & Nucleic Acids, vol. 20, No. 4-7, pp. 621-628 (2001).
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