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We claim:

1. A compound, its sterepisomer, salt, hydrate, solvate, or crystalline form

thereof, represented by formula I

RZ
oo
Rsaﬁ/;\[m——?wo
1
COR OR
5 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 naphthy! are
optionally substituted with at least one of Cis alkyl, Cas alkenyl, Cas alkynyl, Cis

10 alkoxy, F, Cl, Br, 1, nitro, cyano, Cis haloatkyl, -N(R), C1s acylamino, -NHSO2C 1.6
alkyl, -SO2N(R" )2, COR", and -S02C s alkyl; (R'is independently hydrogen or atkyl,
which includes, but is not limited to, C120 alkyl, Ci-10 alkyl, or Cis alkyl, R is <OR' or -
NR )

(b)  R%is hvdrogen, C 1.0 alkyl, R* or R’ and R? together are (CH2)n s0 as to

[
L3

form a cyclic ring that includes the adjoining N and C atoms, C(O)YCR*¥R**NHR', where

nis 2 to 4 and RY, R% and R

>

(¢)  R™and R are (1) independently selected from hydrogen, Ci-10 alkyl,
eveloalkyl, ~(CH2)(NRY ), Crs hydroxyalkyl, -CHaSH, -{CH2)2$(O)aMe. -
{(CH2)sNHC(=NH)NHz, (1 H-indol-3-yD)methyl, (1H-imidazol-4-ylymethyl, -

20 (CH2)COR?, aryl and aryl Ci3 alkyl, said aryl groups optionally substituted with a
group selected from hydroxyl, Ci-10 alkyl, C16 alkoxy, halogen, nitro and cyano; (i) R¥
and R™ both are Ci 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 (CHz)u 50 a5 to form a cyclic ring that
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includes the adjoining N and C atoms {v) R is hydrogen and R* and R? together are
{CHz) s0 as to form a ¢yclic ring that includes the adjoining N and C atoms, where ¢ 15 1
t06,dis0to2, eis0to3,fis 2105, nis 2 to 4, and where R is independently hydrogen
or Cre alkyl and R*" is -OR' or -N(R*)2); (vi) R¥is H and R*" is H, CHs, CHaCH:s,
CH{CHa ), CH2CH(CH3 ), CHICH3)YCH2CH3, CHaPh, CHb-indol-3-y1, -CH2CH2SCHs,
CHaCOoH, CHC(O)NH,, CH2.CHCOOH, CHoCHRC(O)YNH,, CHCHCHUCHRNH,, -
CH;CHCHoNHC(NHNH,, CHa-imidazol-4-yl, CHROH, CH{OH)CH;, CHo{(4'-0H)-
Phy, CH28H, or lower cycloalkyl; or (viii) R**is CHa, -CH2CHs, CH(CHz),
CHCH{CH3z), CH{CH:)CH:CH;, CHoPh, CHz-indol-3-y1, -CHCH:SCH;, CH2CORH,
CHC{O)NH, CHCHRCOOH, CHaCHC{ONH,, CH2CHCHCHaNHo, -
CHCHCHoNHC(NH)NH,, CHy-imidazol-4-yl, CH>OH, CH(OH)CHs, CHo((4'-OH)-
Ph), CH:28H, or lower cycloaltkyt and R is H, where R is independently hydrogen or
alkyl, which includes, but is not limited to, Ci20 alkyl, Ci1s alkyl, or Cre alkyl, R is -

OR' or -NR¥%);

(d)y  R'is hydrogen, Ci10 alkyl, Ci.i0 alkyl optionally substituted with a lower
alkyl, alkoxy, di{lower alkyl)-amino, or halogen, Ci-io haloalkyl, Cs.0 eycloalkyl,
cycloalkyl alkyl, cycloheteroalkyl, aminoacyl, aryl, such as phenyl, heteroaryl, such as,

pyridinyl substituted aryl, or substituted heteroaryl;

(e) R’ is H, a lower atkyl, CN, vinyl, O-(lower alkyl), hydroxyl lower alkyl,
e, -{CH}pOH, where pis 1 -6, including hydroxyl methyl (CH,OH), CHoF, N3,
CHoCN, CHaNH,, CH2NHCH:, CHaN(CHas ), 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 N3 and when X is OH, R® is CH; or CHoF and B is & purine base, R°

cannot be H;
) R®is H, CHs, CHoF, CHI2, CFs, F, or CN;
() Xis H, OH, F, OMe, halogen, NHz, or N3;
h) Y is OH, H, Ci alkyl, Co. alkenyl, Cz. alkynyl, vinyl, Nz, CN, Cl, Br, F,

1, NO», OC(0YO(C 1+ alkyl), OC(OIO(C s alkyl), OC(O)O(Cra alkynyl), OC(G)O(Caus
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alkenyl}, OCi-10 haloalkyl, O{aminoacyl), ({Ci0 acyl}, O(Cru alkvl), O(C2.1 alkenyl)},
S{Craa acyl), S(Cia alkyl), S{Cr.q alkynyl), S(Caa alkenyl), SO(Crs acyl), SO(C 14 alkyl),
SO{C2-1 alkynyl), SO(Cz alkenyl), SO2Crua acyl), S8OAC14 abkeyl), SO2(Czg alkynyl},
SO(Coa alkenyl), OS{O3(Cra acyl), OS(O(Cis alkyl), OS(C)(Cou alkenyl), NHz,

5 NH(Cia alkyly, NH(Cz4 alkenyl}, NH{Co- alkynyl), NH(C1.4 acyl), N(Ci4 alkyb, N{Ci-
12 acyly, wherein alkyl, alkynvl, alkeny! and viny! are optionally substituted by N3, CN,
one to three halogen (CI, Br, F, 1), NOo, C{OYO{Cr4 alkyl), CLOYO(Cra alkyl}, C(OYO(Ca-
4 alkynyl), C(OYO(Cr4 alkenyl), ((Cra acyl), OC s alkyl), H{Caa alkenyl), S{C1s acyl),
S{C 4 alkyl), S(Cz-4 alkynyl), S(Cr4 alkenyl), SO(Cr4 acyl), SO(C 14 alkyl), SO(Ca4

10 alkvoyl), SG{Cza alkenyl}, S02(Craa acyl), SGxH{Craa alkyl), 502(Caua alkynyl), SO2C24
alkenyl), OS{OR(Crs acyl), OS(OR{Cia alkyl), OS(03(Cre alkenyl), NHz, NH{Ci
alkyly, NH(Cz4 alkenyly, NH(Co-s alkynyl), NH{C14 acyl), N(Cus alkyik, N{Cia acyi);

the base 13 a naturally occurring or modified purine or pyrimidine base

represented by the following structures:

15
RY 0 RI0 O
R ’ \N RgILNH {/ Ry /I\ NH
LA S
® T/Ko R’ N/g’() N W7 g N N7 NH,
a b ¢ d
wherein
Zis Nor CRY;

R’ RER’ RY and R'are independently H, F, Cl, Br, I, OH, OR', 8H, SR', NH»,
20 NHR', NR'z, lower allyt of C1-Cs, halogenated (F, Cl, Br, 1) lower alkyl of C1-Cs, lower
alkenyl of C2-Ce, halogenated (¥, Cl, Br, D) lower alkenyl of C)-Co, lower alkynyl of Ca-
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s such as C=CH, halogenated (F, Cl, Br, 1) lower atkynyl of C2-Cs, lower alkoxy of Ci1-
Cs, halogenated (F, Cl, Br, I) lower alkoxy of C1-Ce, CO2H, CO:R', CONHz, CONHR',
CONR', CH=CHCO:H, or CH=CHCGO:R,

wherein R' is an optionally substituted alkyi | which includes, but is not imited to,
an optionally substituted Ci20 alkyl, an optionally substituted Ci-10 alkyl, an optionally
substituted lower alkyl; an optionally substituted cycloalkyl; an optionally substituted
alkynyl of C2-Ce, an optionally substituted lower alkenyl of C:-Ce, or optionally
substituted acyl, which includes but is not limited to C{O) alkyl, C{O}C 120 alkyl),
C(O}Cro1o alkyl), or C(O)lower alkyl) or alternatively, in the instance of NR"2, 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, C1, Br, I}, OH, OR', SH, SR', NH, NHR', NR'z,
NOG; lower alkyl of C1-Cs, halogenated (F, Cl, Br, I) lower alkyl of Ci-Cs, lower alkenyl
of C2-Cs, halogenated (F, C1, Br, I) lower alkenyl of C2-Cs |, lower alkynyl of Ca-Cs,
halogenated (F, Cl, Br, I} lower alkyny! of C2-Ce, lower alkoxy of C1-Ce, halogenated (F,
Cl, Br, I) lower alkoxy of Ci1-Cs, CO2H, COR', CONH,, CONHR, CONR™,
CH=CHCO:H, or CH=CHCGO:R’; with the provizo that when base is represented by the

2. A compound its stereoisomer, salt, hydrate, solvate, or crystalline form
thereof selected from among

8 2-Deoxy-2'-fluoro-2'-C-methyluridine 5'-{phenyl methoxy-alanyl phosphate
({(5)-2-{[(2R,3R 4R, 5R)-5-(2,4-Dioxo-3 4-dihydro-2H-pyrimidin-1-yi}-4-fluorg-3-
hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy-phenoxy-phosphorylamino } -propionic
acid methy! ester);

6 2'-Deoxy-2-fluoro-2'-C-methyluridine 5'-(phenyi methoxy-valyl phosphate
((8)-2-{[(2R,3R 4R 5R)-5~(2,4-Dioxo-3,4-dithydro-2H-pyrimidin-1-yH-4-fluoro-3-
hydroxy-4-methyi-tetrahydro-furan-2-ylmethoxy]-phenoxy-phospherylamine -3-methyl-

butyric acid methy! ester;
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7 2-Deoxy-2'-fluoro-2'-C-methyluridine 5'-(4-bromopheny! methoxy-valyl
phosphate {{S)-2-1{4-bromo-phenoxy}-[(ZR, 3R 4R 5R)}-5-(2 4-dioxo-3 4-dihydro-2H-
pyrimidin-i-y1}-4-fluoro-3-hydroxy-4-methyi-tetrahydro-furan-2-yimethoxy}-
phosphorylamino }-3-methyi-butyric acid methyl ester),

8 2-Deoxy-2-fluoro-2'-C-methyluridine 5'-(4-bromopheny! methoxy-alanyl
phosphate (((8)-2-{{4-bromo-phenoxy 3-[{ZR, 3R 4R, 5R)-5-(2 4-dioxo-3 4-dihydro-2H-
pyrimidin-1-y1}-4-fluoro-3-hydroxy-4-methyl-tetrabydro-furan-2-ylmethoxy}-
phosphorylamino }-propionic acid methyl ester);

9 NN N-dimethylformamidinyl}-2'-deoxy-2"-fluoro-2'-C-methylcytidine;

10 2-Deoxy-2'-fluore-2'-C-methyleytidine 5'-(phenyi methoxy-alany! phosphate
({((S)-2-{[ (2R, 3R 4R, 5R)-5-(2-ox0-3-amino-pyrimidin-1-y1}-4-tfluoro-3-hydroxy-4-
methyl-tetrabydro-furan-2-ylmethoxy }-pheny oxy-phosphoryiamino }~-propionic acid
methyl ester);

11 2-Deoxy-2'-fluoro-2'-C-methylevtidineg 5'-(4-bromophenyl methoxy-valyl
phosphate (2'-Deoxy-2'-fluoro-2'-C-methyluridine 5'-(4-bromopheny! methoxy-valyl
phosphate {{S)-2-{{4-bromo-phenoxy }-I(2R, 3R 4R 5R)-5-(2-0x0-3-amino-pyrimidin-1-
yi}-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-yimethoxy -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 SR}-5-(2-0x0-3-amino-pyrimidin-1-yi)-4-fluoro-3-hydroxy-4-
methyl-tetrabydro-furan-2-yimethoxy }-phenoxy-phosphorylamino}-3-methyi-butyric
acid methyl ester;

13 (53-2-{[(ZR,3R,4R,5R)-5-(2,4-Dioxo-3,4-dibydro-2H-pyrimidin-1-vi)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy-phenoxy-phosphorylamino} -
proptonic acid ethyl ester;

14 (S)-2-[I{ZR3R4R,5R}-5-(2,4-Dioxo-3 4-dihydro-2H-pyrimidin-1-y1)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy -(naphthalen- 1-vloxy)-
phosphorylaminoe]-propionic acid benzyl ester;

15 {[(2R,3R 4R, 5R}-5-(2,4-Dioxo-3 4-dihydro-2H-pyrimidin- 1 -y1)-4-fluorc-3-
hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy I-phenoxy-phosphorylamine p-acetic

acid methy! ester;
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16 (5)-2-{(2,4-Dichloro-phenoxy)-[(2R,3R 4R 5R}-5-(2,4-dioxo-3 4-dihydro-2H-
pyripidin-1-yh-4-fluore-3-hvdroxy-4-methyl-tetrahydro-furan-2-ylmethoxy |-
phosphorylamino }~-propionic acid methy] ester;

17 (S3-2-[[(ZR,3R 4R, 5R)-5-(2,4-Dioxo-3 4-dihydro-2H-pyrimidin-1-y1)-4-
fluoro-3-hydroxy-4-methyl-tetrahy dro-furan-2-ylmethoxy <(naphthalen-1-yioxy)-
phosphorylamino-propionic acid methyl ester;

18 (S)-1-{[{(ZR3R 4R SR}-5-(2,4-Dioxo-3,4-dihydro-2 H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy -phenoxy-phosphoryi } -
pyrrolidine-2-carboxylic acid methyl ester;

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

20 (Sy-2-{[(ZR3R 4R, 5R)-5-2,4-Dioxo-3,4-dihydro-2H-pyrimidin-1-y{}-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-yhoethoxy -phenoxy-phosphorylamino } -
propionic acid benzyl ester;

21 (S)-2-[[(2R,3R 4R SR)-5-(2,4-Diexo-3 4-dihydre-2H-pynmidin-1-y1)-4-
fluore-3-hydroxy-4-methyl-tetrahy dro-firan-2-ylmethoxy }-{(4-fluoro-phenoxy)-
phosphorylamine |-propionic acid methyl ester;

22 (8)2-{(4-Chioro-phenoxy }-[{2R. 3R 4R, 5R)}-5-(2 4-dioxo-3,4-dihydro-2H-
pyrimidin-1-y1)-4-fluore-3-hydroxy-4-methyl-tetrahydro-firan-2-yimethoxy -
phosphorylamino}-propionic acid methyl ester;

23 {(83-2-{(3,4-Dichioro-phenoxy)}-{ {ZR 3R 4R, 5R)-5-(2,4-diox0-3,4-dihydro-2H-
pyrimidin-1-y-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy }-
phosphorylamino}-propionic acid methyl ester;

24 (S)-2-{[(2R,3R 4R, SR}-5-(2 4-Dioxo-3,4-dihvdro-2H-pyrimidin-1-y1)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy |-phenoxy-phosphorviamino -
propionic acid sec-butyl ester;

25 (S32-{[(PR,3R4R,5R)-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin- 1-y1 }-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy }-phenoxy-phosphorylamino} -

propionic acid isopropyl ester;
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26 (S32-[[(2R,3R 4R, 5R)-5+(2,4-Dioxo-3,4-dihydro-ZH-~pyrimidin-1-y1}-4-
fluoro-3-hydroxy-4-methyl-tetrahy dro-furan-2-ylmethoxy }-{(4-methoxy-phenoxy)-
phosphorylamino}-propionic acid butyl ester;

27 (8)2-[[(2ZR,3R 4R, 5R)-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin-1-y1)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy <(4-fluoro-phenoxy)-
phosphorylamino-propionic acid ethyl ester;

28 (5)-2-[I(2R.3R,4R,5R}-53-(2 4-Dioxo-3 4-dihydro-2H-pyrimidin-1-y1)-4-
fluore-3-hydroxy~-4-methyl-tetrahy dro-furan-2-ylmethoxy -{4-fluoro-phenoxy -
phosphorylamino}-propionic acid isopropyl ester;

29 (S32-[[(2R,3R 4R, 3R }-5+(2,4-Dioxo-3,4-dihydro-2ZH-pyrimidin-1-y1}-4-
fluoro-3-hydroxy-4-methyl-tetrahy dro-furan-2-ylmethoxy -(4-fluoro-phenoxy -
phosphorylamino]-propionic acid benzyl ester;

30 (S)-2-[[{(ZR 3R 4R 5R)}-5-{2 4-Dioxo-3 4-dihydro-2H-pynimidin-1-yi)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-yhethoxy 4-methoxy-phenoxy)-
phosphorylaminol-propionic acid isopropyl ester;

31 (8)-2-{(2-Chloro-phenoxy}-[(ZR, 3R 4R, 5R)-5-(2,4-dioxo-3 4-dihydro-2H-
pyrimidin-1-y1}-4-fluore-3-hydroxy-4-methyi-tetrahydro-furan-2-yimethoxy}-
phosphorylamine j-propionic acid benzyl ester;

32 (5)-2-{(2,4-Dichloro-phenoxy}-[(2R,3R 4R, 5R }-5-(2,4-dioxo-3,4-dihydro-2H-
pyrimidin-1-y1)-4-fluore-3-hydroxy-4-methyl-tetrahydro-firan-2-yimethoxy -
phosphorylamino}-propionic acid butyl ester,

33 (83-2-{[{(ZR3R4R,5R)}-5-(2,4-Dioxo-3,4-dihydro-2 H-pyrimidin-1-y1}-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-yhethoxy l-p-tolyloxy-
phosphorylamino}-propionic acid isopropyl ester;

34 (S)-2-[[(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 -{4-fluoro-phenoxy)-
phosphorylamino}-propionic acid butyl ester;

35 (8)-2-{(3,4-Dichioro-phenoxy }-{(2R,3R 4R, 5R - 5-(2,4-dioxo-3,4-dihydro-2H-
pyrimidin-1-yi}-4-flioro-3-hydroxy-4-methyl-tetrahydro-firran-2-ylmethoxy §-

phosphorylamine §-propionic acid ethyl ester;
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36 (5)-2-{(2-Chioro-phenoxy }-[{ZR, 3R 4R, 5R}-5-(2 4-dioxo-3,4-dthydro-2H-
pyripidin-1-yh-4-fluore-3-hvdroxy-4-methyl-tetrahydro-furan-2-ylmethoxy |-
phosphorylamino }-propionic acid isopropyi ester;

37 (S§3-2-[[(ZR,3R 4R, 5R)-5+(2,4-Dioxo-3,4-dihydro-2H-pyrimidin-1-y1}-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy }~(4-methoxy-phenoxy -
phosphorylamino}-propionic acid benzyl ester;

38 (S)-2-{[(ZR,3R 4R, 5R}-5-(2 4-Dioxo-3 4-dihydro-2 H-pyrimidin-1-yi)-4-
fluore-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy -phenoxy-phosphorylamino} -
propionic acid pentyl ester;

39 (5)-2-{(4-Chloro~-phenoxy)-[(ZR,3R,4R,5R)-3-(2,4-dioxo-3 4-dibydro-2H-
pyrimidin-1-yl}-4-fluore-3-hydroxy-4-methyl-tetrahydro-furan-2-yimethoxy]-
phosphorylamino }-propionic acid isopropyl ester;

40 (8)-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-tetrahy dro-furan-2-ylmethoxy }-
phosphorylamino}-propionic acid butyl ester;

41 (S)-2-{(4-Chloro-phenoxy)}-[(ZR 3R 4R 5R)-5-(2 4-dioxo-3 4-dihydro-2H-
pyrimidin-1-y1}-4-fluore-3-hydroxy-4-methyi-tetrahydro-furan-2-yimethoxy}-
phosphorylamino j-propionic acid ethyl ester;

42 (S8y-2-{[(2R, 3R 4R 5R}1-5-(2,4-Dioxo-3,4-dibydro-2H-pyrimidin- 1-y1 -4~
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy -p-tolyloxy-
phosphorylamino}-propionic acid butyl ester,

43 {83-2-{[(ZR3R 4R, 5R)-5-(2,4-Dioxo- 3,4-dihydro-2H-pyrimidin-1-y1}-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-yhethoxy l-p-tolyloxy-
phosphorylamino}-propionic acid benzyl ester;

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

45 (8)-2-{[(QR 3R 4R 5R}-5-(2,4-Bioxo-3,4-dibydro-2H-pyrimidin- 1-y }-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy }-phenoxy-phosphorylamino} -

proptonic acid 4-fluoro-benzyl ester;
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46 (S)-2-{(2-Chloro-phenoxy }-[{ZR, 3R 4R, SR}-5-(2 4-dioxo-3,4-dihydro-2H-
pyripidin-1-yh-4-fluore-3-hvdroxy-4-methyl-tetrahydro-furan-2-ylmethoxy |-
phosphorylamino b -propionic acid butyl ester,

47 {8)2-{[(2R3R,4R,5R)-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin-1-yi)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy -phenoxy-phosphorylamino} -
propionic acid 3-methyl-butyl ester;

48 (5)-2-{(2,4-Dichloro~phenoxy - (2R, 3R 4R, SR)-5-(2 4-dioxo-3,4-dihydro-2H-
pyrimidin-1-y1}-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamine }-propionic acid ethyl ester;

49 (5)-2-{[(OR,3R 4R, 5R)-5-(2,4-Bioxo-3,4-dibydro-2 H-pyrimidin- 1-y }-4-
fluoro-3-hydroxy-4-methyl-tetrahy dro-furan-2-ylmethoxy -phenoxy-phosphorylamino} -
propionic acid cyclohexyl ester;

50 (R3-2-{I(2R 3R 4R 5R})-5-(2 4-Dioxo-3,4-dihydro-2H-pyrimidin-1-y1)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-yhoethoxy -phenoxy-phosphorylamino } -
propionic acid butyl ester;

51 (R)-2-1[(2R 3R.4R,5R}-5-(2,4-Dioxo-3 4-dihydro-2H-pyrimidin-1-yl }-4-
fluoro-3-hydroxy-4-methyl-tetrahy dro-furan-Z-ylmethoxy Fphenoxy-phosphorvlamino -
propionic acid isopropyl ester;

52 (R)}-2-{{(2R,3R 4R, 5R}-5-(2,4-Dioxo-3 4-dihydro-2H-pyrimidin-1 -y -4~
fluoro-3-hydroxy-4-methyl-tetrahy dro-furan-2-ylmethoxy -phenoxy-phosphorylamino -
propionic acid benzyl ester,

53 (8)-2-{(2-Chloro-phenoxy }-[(2R,3R 4R, 5R}-5-(2,4-dioxo-3,4-dihydro-2H-
pyrimidin-1-y-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy }-
phosphorylamino}-propionic acid butyl ester;

54 (S)-2-{(4-Bromo-phenoxy}-[(ZR, 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;

85 (8)-2-[[{ZR 3R 4R, SR}-5-(2 4-Dioxo-3,4-dihydro-2H-pyrimidin-1-y)-4-
fluoro-3-hydroxy-4-methyl-tetrahy dro-furan-2-ylmethoxy -(4-fluoro-phenoxy )-

phosphorylaminol-propionic acid cyclohexyl ester;
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86 (5)-2-[[{ZR 3R 4R, SR}-5-(2 4-Dioxo-3,4-dihydro-2H-pyrimidin-1-yi)-4-
fluoro-3-hydroxy-4-methyl-tetrahy dro-furan-2-ylmethoxy |-(4-bromo-phenoxy )~
phosphorylaminol-propionic acid cyclohexy! ester;

87 (§)-2-{[(2R,3R 4R, 5R)-5-(2,4-Dioxo-3, 4-dihydro-2H-pyrimidin-1-yi}-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy -phenoxy-phosphorylamino} -
butyric acid isopropyl ester;

58 (8)-2-{[(2R,3R, 4R, 5R)-5-(2.4-Dioxo-3,4-dihydro-2H-pyrimidin-1-y1}-4-
fluore-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy -phenoxy-phosphorylamino} -
butyric acid cyclohexyl ester;

89 (8)-2-[[{ZR3R 4R, 5R)-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin-1-yi}-4-
fluoro-3-hydroxy-4-methyl-tetrahy dro-furan-2-ylmethoxy -(4-fluoro-phenoxy -
phosphorylaminol-butyric acid cyclohexyl ester;

60 (53-2-{{4-Chloro-phenoxy)-{(ZR 3R 4 R, 5R}-5-(2,4-dioxo-3,4-dihydro-2H-
pyrimidin-1-yl}-4-fluoro-3-hydroxy-4-methyl-tetrahy dro-furan-2-ylmethoxy }-
phosphorylaminc}-butyric acid isopropyl ester;

&1 (S¥-2-{[(ZR 3R 4R 5R}-5-(2 4-Dioxo-3,4-dibydro-2H-pyrimidin- -y i}-4-
fluoro-3-hydroxy-4-methyl-tetrahy dro-furan-2-ylmethoxy Fphenoxy-phosphorvlamino -
propionic acid 2,2-difluoro-ethy! ester;

62 (5)-2-{[(ZR,3R 4R, 5R})-5-(2,4-Dioxo- 3 4-dibydro-2H-pyrimidin- 1-y1 }-4-
fluoro-3-hydroxy-4-methyl-tetrahy dro-furan-2-ylmethoxy -phenoxy-phosphorylamino } -
propiomic acid 2,2 2-tritluoro-1-trifluoromethyl-ethyl ester;

63 (5)-2-{[(2R,3R 4R, 5R-5-(2. 4-Dioxo-3, 4-dihydro-2H-pyrimidin-1-y{}-4-
fluoro-3-hydroxy-4-methyl-tetrghy dro-furan-2-yhmethoxy -phenoxy-phosphorylamino } -
propionic acid 2-fluoro-1-fluoromethyl-ethyi ester;

G4 (53-2-{[(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 |-phenoxy-phosphorviamino -
propionic acid cyclopropyl methyl ester;

65 (8)-2-{[{2ZR,3R 4R, 5R})-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin-1-y1}-4~
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy }-phenoxy-phosphorylamino} -

butyric acid cyclopentyl ester;
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66 (5)-2-{[(ZR 3R 4R, SR)-5+6-Amino-purin-9-y -4-fluoro-3-hydroxy-4-methyl-
tetrahydro-furan-2-ylmethoxy l-phenoxy-phosphorviamino | -propionic acid methyl ester;

67 (5)-2-{[(2R,3R 4R 5R-5-(2-Amino-6-hydroxy-purin-9-y }-4-fluoro-3-
hydroxy-4-methyi-tetrahydro-furan-2-ylmethoxy J-phenoxy-phosphorylamine }-propionic
acid methyl ester;

68 (53-2-{{(R)}-[(2R, 3R 4R 5R)-5-(2 6-Diamino-purin-9-y1}-4-fluoro-3-hydroxy-4-
methyl-tetrabydro-furan-2-yimethoxy -phenoxy-phosphorylamine -propionic acid
methyl ester;

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

70 (8)-2-{[(2R 3R 4R, 5R)-5~(2~-Amino-6-azetidin-1-yl-purin-9-y}-4-fluoro-3-
hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy }-phenoxy-phosphorylamine } -propionic
acid methyl ester;

71 (83-2-{[{(2ZR 3R 4R, 5R}-5-(2-Amino-6-diethylamino-purin-9-y1}-4-flucre-3-
hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy J-phenoxy-phosphorylamine | -propionic
actd methyl ester;

72 {532~ [(2R 3R 4R, 5R}3-5-{2-Amino-6-propyvlamino-purig-9-yij-4-fluore-3-
hydroxy-4-methyi-tetrahy dro-furan-2-ylmethoxy j-phenoxy-phosphorylamino }-propionic
actd methyl ester;

73 {8y-2-{[(ZR 3R 4R, 5R)-5-42- Amino-6-cyclobutylamino-purin-9-y-4-fluoro-
3-hydroxy-4-methyl-tetrahydro-furan-2-vimethoxy |-phenoxy-phosphorylamino} -
propionic acid methyl ester;

74 {8)-2-({{2ZR 3R 4R, 5R)-5-[2- Amino-0-(4-methyl-piperazin-1-yl)-purin-9-y {}-
4-fluoro-3-hydroxy-4-methyl-tetrahy dro-furan-2-ylmethoxy }-phenoxy-p
hosphoryiamino)-propionic acid methy! ester;

75 (28 )-methyl 2-((((2R,3R 4R SR)-4-fluoro-3-hydroxy-4-methyl-5-(6-
{propylaming-9H-purin-9-yhitetrahydrofuran-2-

viymethoxy }{(phenoxy )phosphorylamino)propaneate;
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76 (ZS}-methyl 2-({({ZR,3R 4R, SR}-5-(6-{cyclobutylamino}-9H-purin-9-y1}-4~
fluoro-3-hydroxy-4-methyltetrahydrofuran-2-
yhpmethoxy }phenoxy jphosphorylanino)propanoate;

77 (28 )methyl 2-(({(2R, 3R 4R, 5R)-5-(6-(cyclopentylamino)}-9H-purin-9-yi}-4-
fluoro-3-hydroxy-4-methyltetrabydrofuran-2-
yhmethoxy }{phenoxy)phosphorylamine)propanoaie;

78 (28)-methyl 2-{({{(2R, 3R 4R, 53R )-5-{6~{aziridin-1-y1)-SH-purin-9-yi}-4-fluoro-
3-hydroxy-4-methyltetrahydrofuran-2-
yvhmethoxy ¥ phenoxy)phosphorylamino)propanoate;

79 (28)-methyl 2-((((2R,3R 4R, 5R)-4-fluoro-3-hydroxy-4-methyl-5-(6-(piperidin-
1-y1}3-9H-purin-9-yHitetrahydrofuran-2-
yhmethoxy }phenoxy phosphorylaminojpropanoate; and

80 (28 methyl 2-((((CR, 3R 4K, 53R)-5-(0-(azetidin-1-yI}-OH-purin-9-yl}-4-fluoro-
3-hydroxy-4-methylietrahydrofuran-2-

viimethoxy }phenoxy)phosphorylamino)propancate.

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 stereoisomer, salt, hydrate, solvate, or crystalline form thereof, represented

by formula §

wherein

20809011 - 690 -

Gilead Exhibit 2023
PGR2023-00046 - Page 00696



10

[
(¥4

20

B
L' 4]

Docket No. 60137.0034USU1

(2) 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 Cis alkyl, Caw alkenyl, Czs alkyaoyl, Cis
alkoxy, F, C1, Br, I, nitro, cyano, Cis haloalkyl, -N(R":, Cie acylamino, -NHSO:Cis
alkyl, -SON(RY ), CORY', and -SO:2C 16 alkyl; (RYis independently hydrogen or alkyl,
which includes, but is not limited to, Cia0 alkyl, Ci10 alkyl, or Cre alkyl, R' is ~OR' or -

N(R")2);

(ty  R?is hydrogen, C 1o altkyl, R or R™® and R? together are (CH2)a 50 a5 to
form a cyclic ring that includes the adjoining N and C atoms, C(OYCR¥R®*NHR!, where
nis2to4and RY, R and RY;

(¢)  R'™and R are (i) independently selected from hydrogen, Ci-1 alkyl,
cycloalkyl, -(CH2)(NR™ Y, Crs hydroxyalkyl, -CHaSH, -{(CH2)28(0)Me, -
{CH2NHC(=NH)NHz, (1H-indol-3-ylymethyl, (1H-imidazol-4-yvlymethyl, -
(CH2).COR™", aryl and aryl C13 alkyl, said aryl groups optionally substituted with a
group selected from hydroxyl, Ci-io alkyl, Cie alkoxy, halogen, nitro and cyano; (it} R®
and R*® both are C1.6 alkyl; (iii) R* and R™ together are{CHz)r 50 as to form a spiro ring;
(iv) R*is hydrogen and R* and R? together are (CHz)a s0 as to form a cyclic ring that
includes the adjoining N and C atoms (v) R* is hydrogen and R™ and R? together are
{CHz)x s0 as to form a cyclic ring that includes the adjoining N and C atoms, where cis 1
to6,disOto 2, eis0to3, fis2to 5, nis 2 to 4, and where R’ is independently hydrogen
or Cre alkyl and R?" 15 -OR' or ~N(R*)2); (vi) R¥is H and R?" is H, CHs, CH2CHs,
CH(CHz),, CH2CH(CH3)2, CH(CH3)YCH,CH;, CHoPh, CHa-indol-3-yl, -CHCH2SCH5,
CH:COnH, CHLC(O)NH:, CH:CH2COOH, CHCHC(OINH, CH:CHaCH2CHONH,, -
CHCHCHoNHO(NHNH,, CH-imidarzel-4-yl, CH:0H, CH{OH)CH;, CHz((4-OH)-
Ph), CH2SH, or lower cycloalkyl; or (viii) R**is CHs, -CHCH;, CH(CHz)s,
CHCH(CHs ), CH{CH)CH2CH, CHoPh, CHz-indol-3-y1, -CHzCH2SCH:, CH2CO0H,
CHC(O)NH, CHLCH2COOH, CHyCHC(O)NH, CHCH.CH,CHNED, -
CH:CHLCHONHO(NHINH:, CHz-imidazol-4-yl, CH20H, CH(OH)CHs, CH({(4'-OH)-

Ph), CH2SH, or lower cycloalkyl and R*" is H, where R”is independently hydrogen or
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alkyl, which includes, but is not limited to, Ci20 alkyl, Ci-10 alkyl, or Cre alkyl, R is -

OR' or -N(R™h):

(dy  R*ishydrogen, Ci.ioalkyl, Ci-i0 alkyl optionally substituted with a lower
alkyl, alkoxy, diflower alkyly-amino, or halogen, Ci-10 haloalkyl, Cs.0 cycloalkyl,
cycloalkyl alkyl, cycloheteroatkyl, aminoacyl, aryl, such as phenyl, heteroarvl, such as,

pyridinyl, substituted aryl, or substituted heteroaryl;

(e) R7 is H, a lower alkyl, ON, vinyl, O-(lower alkyl), hydroxyl lower alkyl,
te, -(CHa}pOH, where pis 1 -6, including hydroxy! methyl (CH2OH), CH2F, N3,
CHRCN, CHaNH,, CHoNHCH:, CHRN(CHs),, alkyne (optionaily substituted), or halogen,
including F, C1, Br, or I, with the provisos that when X is OH, base is cytosine and R® is
H, R’ cannot be Ns and when X is OH, R® is CHs or CHoF and B is a purine base, R’

cannot be H;
(D R&is H, CHs, CHoF, CHF2, CF3, F, ot CON;
(g) Xis H, GH, F, OMe, halogen, NHa, or N3;

{h) Y is OH, H, Cia allyl, Caa alkenyl, Caa alkynyl, vinyl, N3, CN, Cl, Br, F,
[, NOz, OC(OWCra alky D), DC{O0{C 1 alkyl), OCIO(Cra alkynyl), OC{)G{Cau
alkenyl), OCi-10 haloalkyl, O(aminoacyl), O{Ci.0 acyl), O{(C14 alkyl), O(Czs alkenyl),
S{Crua acvl}), S(Cra altkyl), S{Ca.1 alkynyl}, S{Cza alkenyl), SG(Cra acvl), SG{C14 allkyl),
SO(Cr-s alkynyl), SOG(Cra alkenyl), SO{(Cie acyl), SOHCi alkyl), SG{Caus alkynyl),
S02{Cz4 alkenyl), OS{OR{Cru acyl), OS(0{Cr alkyl), OS((12{C24 alkenyl), NH;,
NH(Cra alkyly, NH{Cag alkenyly, NH(Cou alkynyl), NH(C1.4 acyl), N(Cra alkyly, N{C:.
18 acylh, wherein alkyl, alkynyl, alkenyl and vinyl are optionally substituted by Ni, CN,
one to three halogen (ClL, Br, F, I}, NOa, C(OYO(C14 alkyl), C{OYO(Cr4 alkyl), C(OYO(Ca-
4 alkynyl), C{OYO(Caa alkenyl), O{Cis acyl), O(Cra alkyl), O(Cau alkenyl}, S(Ci4 acyl),
S{C1-1 altkyl), S(Cz-1 alkynyl), S(Cz4 alkenyl), SO(Ci4 acyl), SO(C14 alkyl), SG(Cz4
alkynvl), SO(Caa alkenvl), SO2(Cia acyl), SOCig alkyl), SOACra alkynyl), SO2(Coa
atkenyt), OS(OR(Cis acyl), OS(OR{Cia alkvl), OS(0GR{Cos alkenyl), NHz, NH{Ciu
alkyly, NH(C:.4 alkenyl), NH{Cx. alkynyl), NH{C1.q acyl), N{C14 alkyik, N{Cy.4 acvl)s;
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the base is a naturally occurring or modified purine or pyrimiding base

represented by the following structures:

RY I'e) R0
® i =y © E N {Z E ey </N i NH
R’ T/KO R’ ?’/l\o N N//J\\Rﬂ N N/)\‘NH2
a ] v d
wherein

Zis Nor CR'%:

R’ RER’, R and RMare independently H, F, CL. Br, I, OH, OR/, SH, SR/, NI,
NHR', NR"2, lower alkyl of C1-Cs, halogenated (¥, Cl, Br, 1) lower alkyl of C1-Cs, lower
alkenyl of C2-Cs, halogenated (F, Cl, Br, I} lower alkenyl of Ca2-Ce, lower alkynyl of Ca-
Cs such as C=CH, halogenated (F, Cl, Br, 1) lower alkvnyl of Co-Cs, lower alkoxy of Ci-
(s, halogenated (F, CL, Br, [} lower alkoxy of C1-Ce, COH, COR', CONH;, CONHR',
CONR'z, CH=CHCO:H, or CH=CHCGO:2R',

wherein R’ is an optionally substituted alkyl , which includes, but is not limited to,
an optionally substituted Ciao alkyl, an optionally substituted Ci-10 alkyl, an optionally
substituted lower alkyl; an optionally substituted cycloalkyl; an optionally substituted
alkynyl of C2-Cs, an optionally substituted lower alkenyl of C2-Cs, or optionally
substituted acyl, which includes but is not limited to C(O) alkyl, C{OYCrz0 alkyl),
CO} Crao alkyh), or SO Xlower alkyl) or alternatively, in the instance of NR", sach R
comprise at least one € atom that are joined to form a heterocycle comprising at least two

carbon atoms; and
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R'%is an H, halogen (including F, Cl, Br, I}, OH, OR', SH, SR/, NHz, NHR', NR"2,
NGO lower alkyl of C1-Cs, halogenated (F, CL Br, 1) lower atkyl of Ci-Cs, lower alkenyl
of Cz2-Cs, halogenated (F, Cl, Br, I) lower alkenyl of C2-Cs |, lower alkynyl of C2-Ce,
halogenated (F, CE, Br, I} lower alkvnyl of C2-Cs, lower alkoxy of C1-Ce, halogenated (F,
ClL Br, ) lower alkoxy of Ci-Ce, COoH, CO:R', CONHg, 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: (1) ~C=C-H, (i) ~-C=CHa, or (ili) —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 sterecisomer, salt, hydrate, sclvate, or crystalline form thereof, selected

from among

& 2-Deoxy-2'-fluore-2'-C-methyluridine 5'-(phenvi methoxy-alanyl phosphate
((5)-2-1[{2R 3R 4R SR)-5-(2 4-Dnoxo-3,4-dihydro-2H-pyrimidin-1-y1}-4-flooro-3-
hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy }-phenoxy-phosphorylamino }-propionic
acid methyl ester);

6 2'-Deoxy-2'-fluoro-2'-C-methyluridine 5'-(phenvl methoxy-valyl phosphate
({S)-2-1[(2R 3R 4R SR}-5-(2 4-Dioxo-3 4-dihydro-2H-pyrimidin-1-yi-4-fluore-3-
hydroxy-4-methyi-tetrahydro-furas-2-ylmethoxy}-phenoxy-phosphoryiamine } -3-methyl-
butyric acid methyl ester;

7 2-Deoxy-2-fluoro-2'-C-methyluridine 5'-(4-bromopheny! methoxy-valyl
phosphate {(8)-2-{{4-bromo-phenoxy}-[(ZR, 3R 4R, 5R}-5-(2,4-dioxo-3 4-dihy dro-2H-
pyrimidin-1-y1}-4-fluoro-3-hydroxy-4-methyl-tetrabydro-furan-2-ylmethoxy}-
phosphorylamino }-3-methyl-butyric acid methyl ester);

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

% NN N-dimethylformamidinyl}-2'-deoxy-2'-fluoro-2'-C-methyicytidine;
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10 2'-Deoxy-2"-fluoro-2'-C-methyleytidine 5'-(pheny! methoxy-alanyl phosphate
({(S)-2-{ 2R, 3R 4R 5R)-5-(2-oxo-3-amino-pyrimidin-1-y1}-4-tlucro-3-hydroxy-4-
methyl-tetrahydro-furan-2-ylmethoxy}-phenyoxy-phosphoryiamino}-propionic acid
methyl ester);

11 2-Deoxy-2'-fluoro-2'-C-methyleytidine 5'<(4-bromophenyl methoxy-valyl
phosphate {2'-Deoxy-2'-flucro-2'-C-methyluridine 5'-(4-bromopheny! methoxy-valyl
phosphate {({S3-2-{{(4-bromo-phenoxy 3-{{ 2R, 3R 4R, 5R)-5~(2-0x0-3 -amino-pyrimidin-1-~
vi}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, SR}-5-(2-ox0-3-amino-pyrimidin-1-yi}-4-fluore-3-hydroxy-4-
methyl-tetrabydro-furan-2-ylmethoxy }-phenoxy-phosphorylamino }-3~-methyl-butyric
acid methyl ester;

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

14 (S3-2-[[(ZRIR4R,SR}-5-(2, 4-Dioxo-3 4-dihydro-2H-pyrimidin-1-y1}-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-vimethoxy -{naphthalen- 1-yloxy)-
phosphorylanino}-propionic acid benzyl ester;

18 {[(2R,3R 4R 5R)-5-(2,4-Dioxo-3 4-dihydro-2H-pyrimidin- t -y1}-4-fluoro-3-
hydroxy-4-methyl-tetrahy dro-furan-2-ylmethoxy }-phenoxy-phosphorylamino} ~acetic
acid methyl ester;

16 (5)-2-{(2,4-Dichioro-phenoxy)-{(2ZR, 3R, 4R, 5R)-5-(2,4-dioxo~3,4~-dihydro-2H-
pyrimidin-1-yl)-4-fluore-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy}-
phosphorylamino}-propionic acid methyl ester;

17 {S)-2-[H{ZR3R 4R, 5R}-5-(2,4-Dioxo-3 4-dihydro-2H-pyrimidin-1-y1)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-yimethoxy -(naphthalen-1-vloxy)-
phosphorylaminc]-propionic acid methyl ester;

18 (S)-1-{[(ZR3R 4R 5R}-5-(2,4-Dioxo-3,4-dihvdro-2 H-pyrimidin-1-yi}-4-
fluoro-3-hydroxy-4-methyl-tetrahy dro-furan-2-ylmethoxy -phenoxy-phosphoryl }~

pyrrolidine-2-carboxylic acid methy! ester;
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19 (5)-2-{[(2R,3R 4R, 5R}-5~2,4-Dioxo-3 4-dihydro-2H-pyrimidin-1-yi}-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy l-phenoxy-phosphorylamino} -
propionic acid butyl ester;

20 (S)2-{[(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 -phenoxy-phosphorylamino} -
propionic acid benzyl ester;

21 (5)-2-[[(2R.3R,4R,5R}-5-(2 4-Dioxo-3 4-dihydro-2H-pyrimidin-1-y1)-4-
fluore-3-hydroxy~-4-methyl-tetrahy dro-furan-2-ylmethoxy -{4-fluoro-phenoxy -
phosphorylamino}-propionic acid methyl ester;

22 (5)-2-{(4-Chloro~-phenoxy)}-[(ZR,3R,4R,5R)-3-(2,4-dioxo-3 4-dibydro-2H-
pyrimidin-1-yl}-4-fluore-3-hydroxy-4-methyl-tetrahydro-furan-2-yimethoxy]-
phosphorylamino}-propionic acid methy] ester;

23 {8)-2-{(3,4-Dichloro-phenoxy)-[{(2ZR 3R 4R, 5R)-5-(2 4-dioxo-3,4-dihydro-2H-
pyrimidin-1-yl}-4-fluoro-3-hydroxy-4-methyl-tetrahy dro-furan-2-ylmethoxy }-
phosphorylamine}-propionic acid methyl ester;

24 (S)2-{[(2R 3R 4R SR}-5-(2 4-Dioxo-3 4-dihvdro-2H-pyrimidin- 1 -yli-4-
fluoro-3-hydroxy-4-methyl-tetrahy dro-furan-Z-ylmethoxy Fphenoxy-phosphorvlamino -
propionic acid sec-butyl ester;

25 (832-{[(2R,3R4R,5R}-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin- 1-y1 }-4-
fluoro-3-hydroxy-4-methyl-tetrahy dro-furan-2-ylmethoxy -phenoxy-phosphorylamino -
propionic acid isopropyl ester;

26 {(83-2-[[(ZR,3R 4R, 5R)-5-(2,4-Dioxo-3 4-dihydro-2H-pyrimidin-1-y1)-4-
fluoro-3-hydroxy-4-methyl-tetrahy dro-furan-2-ylhethoxy <(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-y1)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy -{4-fluoro-phenoxy)-
phosphorylamino}-propionic acid ethyl ester;

28 (S32-[[(2R,3R4R,5R}-5+(2,4-Dioxo-3,4-dihydro-2H-~pyrimidin-1-y1}-4-
fluoro-3-hydroxy-4-methyl-tetrahy dro-furan-2-ylmethoxy -(4-fluoro-phenoxy )-

phosphorylaminol-propionic acid isopropy! ester;
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29 (S32-[[(2R,3R 4R, 5R)-5+(2,4-Dioxo-3,4-dihydro-ZH-~pyrimidin-1-y1}-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy -{4-flucro-phenoxy )-
phosphorylamino}-propionic acid benzyl ester;

30 (S)-2-[[(ZR,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 (5)-2-{(Z2-Chloro-phenoxy}-[{2R, 3R, 4R, 3R }-5-(2,4-dioxo-3,4-dihvdro-2H-
pyrimidin-1-y1}-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylaminoe }-propionic acid benzyl ester;

32 (5)-2-{(2,4-Dichloro-phenoxy)}-[(ZR,3R 4R ,5R }-5-(2,4-dioxo0-3,4-dihydro-2H-
pyrimidin-1-yl}-4-fluore-3-hydroxy-4-methyl-tetrahydro-furan-2-yimethoxy]-
phosphorylamino t-propionic acid butyl ester,

33 (8)-2-{[(ZR3R 4R ,5R}-5-(2 4-Dioxo-3,4-dihydro-2H-pyrimidin-1-y{)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylethoxy l-p-tolyloxy-
phosphorylaminc}-propionic acid isopropyl ester;

34 (S)-2-[[(2R,3R 4R SR)-5-(2,4-Diexo-3 4-dihydre-2H-pynmidin-1-y1)-4-
fluore-3-hydroxy-4-methyl-tetrahy dro-firan-2-ylmethoxy }-{(4-fluoro-phenoxy)-
phosphorylamine |-propionic acid butyl ester;

35 (8)-2-{(3,4-Dichloro-phenoxy}-[(2R,3R 4R, 5R }-5-(2,4-dioxo-3,4-dihydro-2H-
pyrimidin-1-y1)-4-fluore-3-hydroxy-4-methyl-tetrahydro-firan-2-yimethoxy -
phosphorylamino}-propionic acid ethyl ester;

36 (83-2-{(2-Chloro-phenoxy}-[{(2R,3R 4R 5R}-5-(2 4-dioxo-3,4-dihydro-2H-
pyrimidin-1-y-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-y1)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy -{4-methoxy-phenoxy)-
phosphorylamino}-propionic acid benzyl ester;

38 (532-{[QOR3R4R,5R)-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin- 1-y1 }-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy }-phenoxy-phosphorylamino} -

propionic acid pentyl ester,
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39 (8)-2-{(4-Chioro-phenoxy }-[{ZR, 3R, 4R, 5R}-5-(2 4-dioxo-3,4-dthydro-2H-
pyripidin-1-yh-4-fluore-3-hvdroxy-4-methyl-tetrahydro-furan-2-ylmethoxy |-
phosphorylamino }-propionic acid isopropyi ester;

40 (8)-2-{{4-Chloro-phenoxy)}-[(2R,3R 4R, 5R}-5-(2,4-dioxo-3,4-dihydro-2H-
pyrimidin-i-yl-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy }-
phosphorylamino}-propionic acid butyl ester;

41 {5)-2-{(4-Chloro-phenoxy}-[(ZR,3R,4R, 3R }-5-(2,4-dioxo-3,4-dihvdro-2H-
pyrimidin-1-y1}-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamine }-propionic acid ethyl ester;

42 (8)-2-{[(OR,3R 4R, 5R)-5-(2,4-Bioxo-3,4-dibydro-2 H-pyrimidin- 1-y1 }-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-yimethoxy F-p-tolyloxy-
phosphorylamino t-propionic acid butyl ester,

43 (S)-2-{[(ZR3R 4R,5R)-5-2,4-Dioxo- 3 4-dihydro-2H-pyrimidin-1-yi}-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylethoxy l-p-tolyloxy-
phosphorylamine}-propionic acid benzyl ester;

44 (S)-2-{[(2R,3R 4R 5R}-5-(2 4-Dioxo-3 4-dihvdro-2 H-pyrimidin-1-yl3-4-
fluoro-3-hydroxy-4-methyl-tetrahy dro-furan-Z-ylmethoxy Fphenoxy-phosphorvlamino -
butyric acid methyl ester;

45 (8)-2-{[(2R, 3R 4R 5R}1-5-(2,4-Dioxo-3,4-dibydro-2H-pyrimidin- 1-y1 }-4-
fluoro-3-hydroxy-4-methyl-tetrahy dro-furan-2-ylmethoxy -phenoxy-phosphorylamino -
propiomc acid 4-fluoro-benzy! ester;

46 {83-2-{(2-Chloro-phenoxy}-[(2R,3R 4R, 5R}-5-(2,4-dioxo-3,4-dihydro-2H-
pyrimidin-1-y-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy }-
phosphorylamino}-propionic acid butyl ester;

47 (Sy-2-{[(2R,3R 4R SR)-5-(2 4-Dioxo-3,4-dihydro-2H-pyrimidin-1-y1)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy |-phenoxy-phosphorviamino -
propionic acid 3-methyl-butyl ester;

48 (5)-2-{(2,4-Dichioro-phenoxy-{(2R,3R 4R, 5R)-5-(2,4-dioxo-3,4-dihydro-2H-~
pyrimidin-1-yi}-4-flioro-3-hydroxy-4-methyl-tetrahydro-firran-2-ylmethoxy §-

phosphorylamine §-propionic acid ethyl ester;
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49 (8)-2-{[(OR, 3R 4R 5R}-5-(2,4-Dioxo-3,4-dibydro-2H-pyrimidin-1-y1 }-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy l-phenoxy-phosphorylamino} -
propionic acid cyclohexyl ester;

50 (R)-2-{[(QR,3R 4R, 5R}-5-(2,4-Dioxo-3 4-dihydro-2H-pyrimidin-1-y1}-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy -phenoxy-phosphorylamino} -
propionic acid butyl ester;

51 (R)-2-{{(R3R4R,5R)-5~(2,4-Dioxo-3 4-dihydro-2H-pyrimidin-1-y1)-4-
fluore-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy -phenoxy-phosphorylamino} -
propionic acid isopropyl ester;

82 (R}-2-{1(ZR,3R 4R, 5R}-5-(2,4-Dioxo-3 4-dihydro-2H-pyrimidin-1 -y }-4-
fluoro-3-hydroxy-4-methyl-tetrahy dro-furan-2-ylmethoxy -phenoxy-phosphorylamino} -
propionic acid benzyl ester;

53 (8)-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-tetrahy dro-furan-2-ylmethoxy }-
phosphorylamino}-propionic acid butyl ester;

54 (5)-2-{(4-Bromo-phenoxy}-[(ZR 3R, 4R, 5R}-5-(2 4-dioxo-3 4-dihvdro-2H-
pyrimidin-1-y1}-4-fluore-3-hydroxy-4-methyi-tetrahydro-furan-2-yimethoxy}-
phosphorylamino j-propionic acid isopropyl ester;

55 (5)-2-[[{ZR3R 4R, 5R}-5-(2 4-Dioxo-3,4-dihvdro-2H-pyrimidin-1-yi}-4-
fluoro-3-hydroxy-4-methyl-tetrahy dro-furan-2-ylmethoxy -{4-fluoro-phenoxy)-
phosphorylamino]-propionic acid cyclohexyl ester;

56 (5)-2-[[(2R, 3R 4R, 5R 3-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin-1-y1 -4~
fluoro-3-hydroxy-4-methyl-tetrghy dro-furan-2-ylhmethoxy 1~(4-bromo-phenoxy)-
phosphorylamino}-propionic acid cyclohexyl ester;

87 (8y-2-{[(2R 3R 4R, 5R}-5~(2.4-Dioxo-3,4-dihydro-2H-pyrimidin- 1 -yi}-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy |-phenoxy-phosphorviamino -
butyric acid isopropyl ester;

88 (8)-2-{[{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 }-phenoxy-phosphorylamino} -

butyric acid cyclohexyl ester;
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89 (5)-2-[[{ZR 3R 4R, SR}-5-(2 4-Dioxo-3,4-dihydro-2H-pyrimidin-1-y1)-4-
fluoro-3-hydroxy-4-methyl-tetrahy dro-furan-2-ylmethoxy -(4-fluoro-phenoxy )-
phosphorylamino}-butyric acid cyclohexyl ester;

60 (5)-2-{{4-Chloro-phenoxy)-{{(2R,3R,4 R 5R)-5-(2 4-dicxo-3,4-dihydro-2H-
pyrimidin-i-yl-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy }-
phosphorylamino}-butyric acid isopropyl ester;

61 (8)-2-{[(2R,3R, 4R, 5R)-5-(2.4-Dioxo-3,4-dihydro-2H-pyrimidin-1-y1}-4-
fluore-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy -phenoxy-phosphorylamino} -
propionic acid 2,2-difluoro-ethyl ester;

62 (S)-2-{[{ZR,3R,4R,5R)-5-(2.4-D¥oxo- 3 4-dibydro-2H-pyrimidin- -yl }-4-
fluoro-3-hydroxy-4-methyl-tetrahy dro-furan-2-ylmethoxy -phenoxy-phosphorylamino} -
propionic acid 2,2 2-tritluoro-1-trifluoromethyi-cthyl ester;

63 (S)-2-{[(2R 3R 4R, 5R3-5-(2 4-Dioxo-3 4-dihydro-2H-pyrimidin-1-yi}-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-yhoethoxy -phenoxy-phosphorylamino } -
propionic acid 2-fluoro-1-flucromethyl-ethvl ester;

&4 (8)-2-{[{(ZR 3R 4R,5R)-5-(2 4-Dioxo- 3 4-dihydro-2H-pyrimidin-1-yl}-4-
fluoro-3-hydroxy-4-methyl-tetrahy dro-furan-2-ylmethoxy Fphenoxy-phosphorvlamino -
propionic acid cyclopropyl methyl ester;

65 (5)-2-{[(ZR,3R, 4R, 5R})-5-(2,4-Dioxo-3 4-dihvdro-2H-pyrimidin-1-y{}-4~
fluoro-3-hydroxy-4-methyl-tetrahy dro-furan-2-ylmethoxy -phenoxy-phosphorylamino -
butyric acid cyclopentyl ester;

66 (5)-2-{[(2R,3R 4R SR }-5-(6-Amino-purin-9-y1 }-4-flucro-3-hydroxy-4-methyl-
tetrahydro-furan-2-ylmethoxy -phenoxy-phosphorylamino }~-propionic acid methyl ester;
&7 {8)-2-{[{(ZR 3R 4R, 5R)-5-(2-Amino-6-hydroxy-purin-9-y1}-4-fluoro-3-
hydroxy-4-methyl-tetrahy dro-furan-2-ylmethoxy }-phenoxy-phosphoryvlamino }-propionic

acid methyl ester;

68 (S)-2-{(R)-[(2R 3R 4R, 5R)-5-(2, 6-Diamino-purin-9-yi3-4-fluorc-3-hydroxy-4-
methyl-tetrahydro-furan-2-ylmethoxy |-phenoxy-phosphorylamine }~propionic acid

methyl ester;
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69 (5)-2-{[{ZR 3R 4R SR}-5-(2-Amino-o~-cyclopentylamino-purin-9-yi }-4-fluoro-
3-hydroxy-4-methyl-tetrahydro-furan-2-vimethoxy J-phenoxy-phosphorylamino } -
propionic acid methyl ester;

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

71 (8¥-2-{[(ZR,3R 4R, 5R}-5-(2-Amino-6-dicthylamino-purin-9-yi)-4-fluoro-3-
hydroxy-4-methyl-tetrahydro-furan-Z-ylmethoxyj-phenoxy-phosphorylamine}-propionic
acid methyl ester;

72 (S3-2-{[(ZR 3R 4R, 5R)-5-(2-Amino-6-propylamino-puris-9-yl)-4-fluoroe-3-
hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy J-phenoxy-phosphorylamino }-propionic
actd methyl ester;

73 (S32-{[(2R 3R 4R 5R3-5-(2- Amino-6-cyclobutylamino-purin-9-yi }-4-fluoro-
3-hydroxy-4-methyl-tetrabydro-furan-2-yvimethoxy J-phenoxy-phosphorylamino b~
propionic acid methyl ester;

74 (8)-2-({{ZR 3R 4R, 5R)-5-[2-Amino-6-(4-methyl-piperazin-1-yi}-purin-9-y i}-
4-fluoro-3-hydroxy-4-methyl-tetrahy dro-furan-2-ylmethoxy } -phenoxy-p
hosphoryiamino}-propionic acid methyl ester;

75 (28)-methyt 2-{{{2R, 3R 4R, SR }-4-fluoro-3-hydroxy-4-methyl-5-(6-
(propylamino}-9H-purin-9-yiitetrahydrofuran-2-
vhmethoxy }(phenoxy jphosphorylamino)propanoate;

76 (25 }methyl Z-((((2R, 3R 4R, 5R)-5-(6-{cyclobuiylamino)}-9H-purin-9-yl}-4-
fluoro-3-hydroxy-4-methyltetraby drofuran-2-
viymethoxy }(phenoxy)phosphorylamino)propanocate;

77 (28)-methyvl 2-((({2R, 3R 4R, 5R )-5-(6-(cyclopentylamino}-9H-purin-9-yi)-4-
fluoro-3-hydroxy-4-methyltetrahydrofuran-2-
yDmethoxy }{phenoxy)phosphorylamino)propanoate;

78 (28)}-methyl 2-((({2R, 3R 4R, SR}-5-(6-{aziridin-1-y}-OH-purin-9-yi)-4-fluoro-
3-hydroxy-4-methyltetrahydroturan-2-

yhmethoxy }phenoxy )phosphorylamino)propanoate;
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79 (ZS}-methyl 2-{{{({2R 3R 4R, SR }-4-fluoro-3-hydroxy-4-methy!-S-{6-{piperidin-
1-y}-9H-purin-9-yhitetrahydrofuran-2-
vipmethoxy }phenoxy jphosphorylamino)propancate; and

80 (25 )-methyl 2-((((2R,3R 4R 5R}-5-(0-(azetidin-1-vI }-9H-purin-9-y1}-4-fluoro-
3-hydroxy-4-methyltetrahydrofuran-2-

yhmethoxy }{phenoxy)phosphorylamino)propancate.

5. A use of the compound represented by formula 1 in the manufacture of a
medicament for the treatment of any condition the result of an infection by hepatitis C
virgs, West Nile virus, vellow fever virus, dengue virus, rhinovirus, polio virus, hepatitis

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

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

thereof, are represented by formula I:

r2
73 |
R N
COR
4
wherein
(a) R' is hydrogen, n-atkyl; branched alkyl: cycloalkyl; or aryl, which

includes, but is not limited to, pheny! or naphthyl, where phenyl or naphthy! are
optionally substituted with at least one of Cis alkyl, Cas alkenyl, Czs alkyoyl, Cis
alkoxy, F, Cl, Br, 1, nitro, cyano, Cis haloalkyl, -N(R")2, Cr acylamino, -NHSO:C i
alkyl, ~-SON(RY )2, CORY', and -S0:2C 16 alkyl; (RYis independently hydrogen or alkyl,
which includes, but is not limited to, Ciao alkyl, Cii0 alkyl, or Cre atkyl, RY is —OR’ or -
N(R ")),
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(by  R%is hydrogen, C 110 alkyl, R*® or R*® and R? together are (CHz)u 50 as to
form a cyclic ring that includes the adjoining N and C atoms, C(OYCR*R®*NHR!, where
nis 2 to 4 and R, R*™ and R

(¢y  R¥and R are (i) independently selected from hydrogen, Ciio alkyl,
cycloalkyl, -{CH2){(NR™ ), Cr hydroxyalkyl, -CH28H, <(CH2):8(0)aMe, -
(CH2a:NHC(E=NHYNH2, (TH-indol-3-yDmethyl, (1H-midazol-4-yDmethyl, -
(CH2).COR™ aryl and aryl Ci-3 alkyl, said aryl groups optionally substituted with a
group selected from hydroxyl, Crio alkyl, Crs alkoxy, halogen, nitro and cyano; (i) R™
and R*" both are Cis alkyl; (i1} R* and R¥ together are(CHz)r so as to form a spiro ring;
(iv) R* is hyvdrogen and R and R? together are (CHz)» 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
{CH2}n 50 as to form a cyclic ring that includes the adjoining N and € atoms, where ¢ is |
t06,dis0to 2 eis0to3, fis 210 5, nis 2 to 4, and where R is independently hydrogen
or Cie alkyl and R?" is -OR' or -N(R*)2); (vi) R is H and R*" is H, CHs, CHLCH:,
CH(CHs)2, CHRCH(CH: 2, CH(CH:)YCHCHs, CHoPh, CHa-indol-3-y1, -CFCH2SCH,
CH2COzH, CHoC(OWNH, CH2CH2COOH, CH2CH2C(OYNH, CH2CH2CH2CH2NH:, -
CH:CHCHoNHC(NH)NH,, CHz-imidazol-4-vl, CH2OH, CH(OH)CH;, CHa((4'-OH)-
Ph), CH2SH, or lower cycloalkyl; or {viii) R* is CHz, -CH2CHs, CH(CHs),
CHCH(CH: ), CH{CH:)CH,CH;, CHuPh, CHz-indol-3-yl, -CHCH2SCHs, CHCORH,
CHC(OYNH:, CH:CHCOOH, CHxCHC(ONH,, CHCHCHCHNH:, -
CHCH2CHoNHC(NH)NH, CHa-imidazol-4-yl, CH2OH, CH{OH)YCHs, CHa((4'-OH}-
Ph)y, CH28H, or lower cycloaltkyl and R?® is H, where R is independently hydrogen or
alkyl, which includes, but is not limited to, Ci-20 alkyl, Ci-wo alkyl, or Cie atkyl, R is -

OR' or -N(R* ),

(d)  R'ishydrogen, Ciio alkyl, Crio alkyl optionally substituted with a lower
alkvl, alkoxy, di{lower alkyl)-amino, or halogen, Ci-10 haloalkyl, Cs.10 cycloalkyl,
cycloalkyl alkyl, cycloheteroalkyl, aminoacyl, aryl, such as phenyl, heteroaryl, such as,

pyridinyl, substituted aryi, or substituted hetercaryl;
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() R%is H, a lower alkyl, ON, vinyl, O-(lower alkyl), hydroxyl lower alky!,
i.e., {(CHapOH, where pis 1 -6, including hydroxyl methyl (CH20H), CHoF, N3,
CH2CN, CHalNHz, CHoNHCHs, CHeN(CHs )z, alkyne (optionally substituted), or halogen,
including F, C1, Br, or I, with the provisos that when X is OH, base is cytosine and R® is
H, R® cannot be N3 and when X is OH, R®is CHs or CHoF and B is a purine base, R®

cannot be H;
(f) Réis H, CHs, CHoF, CHF», CFs, F, or ON;
{g} XisH, OH, F, OMe, halogen, NHz, or N3,

(h} Y is OH, H, Cis alkyl, Czg alkenyl, Cza alkynyl, vinyl, N3, CN, (I, Br, F,
L NO», OGO (Cra alkyl), OC(OYO(Cra alkyl), OCOYD(Crug alkynyl), OC(OYO(Caa
atkenyt), OC:-0 haloalkyl, Glaminoacyl), O{Cio acyl), BT alkyl}, O(Cas alkenyl),
S(Cra acyly, S{Cra alkyl), S(Caa alkynyl), S(Cza alkenyl), SO(Ci4 acyl), SO(C1a alkyl),
SO(Ca alkynyl), SO(Co alkenyl), SO2(Crag acyl), SOACr alkyly, SOACou alkynyl),
SOACre alkenyl), OS(0R(Ciu acyl), OS(0)2ACra alkyD), OS(0)2(Ca4 alkenyl), NH;,
NH(C1-4 alkyl), NH(Caa alkenyl), NH{(Ca alkynyl), NH(Cr1 acyl), N(Ciw alkyl)z, N{C:.
18 acyly, wherein alkyl, alkynyi, alkenyl and vinyl are optionally substituted by N3, CN,
one to three halogen (CL, Br, F, I}, NO», C{O)O(C alkyl), C(OYO(Ci4 alkyly, C{OYXCo-
¢ alkynyl), C{OYO(Cana alkenyl), O(Cre acyl), O{C1a alkyh), O(Ca- alkenyl}, S{Cia acyl),
S{Chs alley), 5{Caa alkynyl), S{Caa alkenyl), SO(Cia acyl), SG{C 14 alkyl), SO(Cau
alkynyl), SO(Ca-4 alkenyl), SO2(C1-1 acyl), SOHCr-s alkyl), SO Ca-1 alkynyl), SO(Ca
alkenvly, O8{0{Cra acyl), OS{On{Ciq alkyl), OS{O0{Crs alkenyl), NHz, NH{C14
alkyly, NH(Ca alkenyl), NH(C2. alkyuyl), NH{C 4 acyl), N{Ci alkyll, N{Ci4 acyl);

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

represented by the following structures:
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R O Rit O

RS i \N RSf\NH {z i \N </N E NH

R7 ?/J\\o R’ ?/go N NXJ\\R” N N///[\NH,
i d b d v mi'v
a b ¢ d

wherein
7 is Nor CRY;

R’ R3 R R and RMare independently H, F, Cl, Br, I, OH, OR', SH, SR', NH;,
5 NHR', NR%, lower alkyl of C1-Cs, halogenated (F, CL, Br, T) lower alkyl of C1~-Cs, lower
alkenyl of C2-Cs, halogenated (¥, Cl, Br, 1) lower alkenyl of C2-Co, lower alkynyl of Ca-
Co such as C=CH, halogenated (F, CL Br, T) lower altkynyl of C2-Cs, lower alkoxy of Ci-
Cs, halogenated (F, CI, Br, I) lower alkoxy of Ci-Cs, CO:H, CO:R'. CONHz, CONHR',
CONRz, CH=CHCO:H, or CH=CHCG:R,

10 wherein R' is an optionally substituted alky! , which includes, but is not limited to,
an optionally substituted Ci0 alkyl, an optionally substituted Ci-jo alkyl, an optionally
substituted lower alkyl; an optionally substituted cvcloalkyl; an optionally substituted
alkynyl of C2-Cs, an optionally substituted lower alkeny! of C2-Ce, or optionally

substituted acyl, which includes but is not limited to C(O) alkyl, C{OYC 120 alkyl),

Ju—
4

COWCrao alkyl), or C(O)lower alkyl) or alternatively, in the instance of NR"2, each R
comprise at least one C atom that are joined to form a heterocyele comprising at least two

carbon atoms; and

R%is an H, halogen (including F, Cl, Br, I}, OH, OR', SH, SR', NH», NHR', NR"2,
NO; ower alkyl of Ci-Cs, halogenated (F, CL, Br, D) lower altkyl of Ci-Cs, lower atkenyl
20 of C2-Cs, halogenated (F, Cl, Br, ) lower alkenyl of C2-Cs |, lower alkynyl of Ca-Ce,
halogenated (F, CI, Br, 1) lower alkynyl of C2-Cs, tower alkoxy of C1-Ce, halogenated (F,
Cl, Br, D lower alkoxy of Ci-Ce, CO:2H, CO:R', CONH,, CONHR!, CONR';,
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CH=CHCO:H, or CH=CHCO2R; with the proviso that when base is represented by the
structure ¢ with R'! being hydrogen, R is not a: (i) <C=C-H, (i) <C=CHa, or (iii} -NOx.

G. A use of

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

5§ 2-Deoxy-Z'-fluoro-2'-C-methyluridine 5'-(pheny! methoxy-alanyl phosphate
((5)-2-{[(ZR,3R4R,5R)-5-(2,4-Dioxo-3 4~dihydro-2H-pyrimidin-1-yi)-4-fluoro-3-
hydroxy-4-methyl-tetrahydro-furan-2-yImethoxy l-phenoxy-phosphorylamine }-propionic
actd methyl ester);

6 2'-Deoxy-2'-fluoro-2-C-methyluridine 5'-(pheny] methoxy-valyl phosphate
((S)-2-{[(ZR 3R 4R, 5R)-5-(2,4-Dioxo-3 4-dihydro-2H-pyrimidin- I-y)-4-fluoro-3-
hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy}-phenoxy-phosphorylamine }-3~methyl-
butyric acid methyl ester;

7 2-Dreoxy-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-dihydre-2H-
pyrimidin-t-y-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy}-
phosphorylamine}-3-methyl-butyric acid methyl ester);

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

$ NN, N-dimethylformamidinyl)-2'-deoxy-2'-fluoro-2'-C-methylcytidine;

19 2'-Deoxy-2'-fluoro-2'-C-methyleytidine 8'-(phenyl methoxy-alanyl phosphate
{{{S)-2-{1(2ZR, 3R 4R 5R)-5-{2-ox0-3-amino-pyrimidin- 1 -y1)-4-fluoro-3-hydroxy-4-
methyl-tetrahydro-furan-2-ylmethoxy}-phenyoxy-phosphorylamino} -propionic acid
methyl ester);

11 2-Deoxy-2'-fluore-2'-C-methyleytidine 5'-(4-bromophenyl methoxy-valyl
phosphate (2'-Deoxy-2'-flucro-2'-C-methyluridine 5'-(4-bromophenyl methoxy-valyl

phosphate ((S3-2-{(4-bromo-phenoxy }-{{2R 3R 4R 5R}-5-(2-oxg-3-aminc-pyrimidin-1-
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yih-4-fluore-3-hydroxy-4-methyl-tetrahydro-furan-2-yimethoxyj-phosphorylamino §-3-
methyl-butyric acid methyl ester);

12 2%-deoxy-2'-fluoro-2'-C-methylcytidine 53'-{pheny! methoxy-valyl phosphate
{(5)-2-{[{(ZR 3R 4R, 5R)-5-(2-0x0-3~amino-pyrimidin-1-yi)}-4-fluoro-3-hy droxy-4-
methyl-tetrahydro-furan-2-ylmethoxy |-phenoxy-phosphorylamine } -3-methyl-butyric
acid methyl ester;

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

14 (5)2-[[(2R,3R 4R, 3R }-5-(2 4-Dioxo-3,4-dihydro-2H-pysimidin-1-y1)-4-
fluoro-3-hydroxy-4-methyl-tetrahy dro-furan-2-ylmethoxy -(naphthalen-1-yloxy)-
phosphorylamino]-propionic acid benzyl ester;

15 {[{ZR3R 4R, 5R)}-5+(2 4-Dioxo-3 4-dihydro-2H-pyrimidin-1-yi}-4-fluoro-3-
hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxyj-phenoxy-phosphorylamino t-acetic
acid methyl ester;

16 (S)-2-1{2 4-Dichioro-phenoxy}-[(2R 3R 4R SR}-5-(2,4-dioxo-3 4-dihydro-2H-
pyrimidin-1-y1}-4-fluore-3-hydroxy-4-methyi-tetrahydro-furan-2-yimethoxy}-
phosphorylamine -propionic acid methyl ester;

17 (53-2-[ICQR,3R 4R, 5R3-5-(2 4-Dioxo-3,4-dihydro-2H-pysimidio- 1-y]}~4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-yimethoxy -(naphthalen-1-yloxy)-
phosphorylamino]-propionic acid methy! ester;

18 (5)-1-{[{ZR3R 4R, 5R }-5+(2,4-Dioxo-3 4-dihydro-2H-pyrimidin-1-y1}-4-
fluoro-3-hydroxy-4-methyl-tetrghy dro-furan-2-ylmethoxy l-phenoxy-phosphoryi } -
pyrrolidine-2-carboxylic acid methyl ester;

19 (5)-2-{[(2R,3R 4R SR}-5-(2,4-Dioxo-3 4-dihydro-2H-pyrimidin-1-y1}-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy |-phenoxy-phosphorviamino -
propionic acid butyl ester;

20 (S32-{[(PR,3R4R,5R)-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin-1-y1 }-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy }-phenoxy-phosphorylamino} -

proptonic acid benzyl ester;
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21 (S32-[[(2R,3R 4R, 5R)-5+(2,4-Dioxo-3,4-dihydro-ZH-~pyrimidin-1-y1}-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy -{4-flucro-phenoxy )-
phosphorylamino}-propionic acid methyl ester;

22 {8)-2-{{4-Chloro-phenoxy)}-[(2R,3R 4R, 5R}-5-(2,4-dioxo-3,4-dihydro-2H-
pyrimidin-i-yl-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy }-
phosphorylamine}-propionic acid methyl ester;

23 (5)-2-{(3,4-Dichloro~phenoxy - (2R, 3R 4R, SR)-5-(2 4-dioxo-3,4-dibydro-2H-
pyrimidin-1-y1}-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylaminoe }-propionic acid methyl ester;

24 (S32-{[(2R,3R,4R,5R}-5-2,4-Dioxo-3,4-dihydro-2 H-pyrimidin-1-y1 -4-
fluoro-3-hydroxy-4-methyl-tetrahy dro-furan-2-ylmethoxy -phenoxy-phosphorylamino} -
propionic acid sec-butyl ester;

25 (83-2-{[(ZR3R 4R 5R)-5-2,4-Dioxo-3,4-dihydro-2H-pyrimidin-1-y{}-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-yhoethoxy -phenoxy-phosphorylamino } -
propionic acid isopropyl ester;

26 (S)2-[[2R,3R 4R SR)-5-(2,4-Diexo-3 4-dihydre-2H-pynmidin-1-y1)-4-
fluoro-3-hydroxy-4-methyl-tetrahy dro-furan-Z-ylmethoxy j-(4-methoxy-phenoxy}-
phosphorylamine-propionic acid butyl ester;

27 (832-[I2R3R 4R, 5R)-5+(2,4-Dioxo-3,4-dihydro-2H-~pyrimidin- 1 -y1}-4-
fluoro-3-hydroxy-4-methyl-tetrahy dro-furan-2-ylmethoxy }-{4-fluoro-phenoxy)-
phosphorylamino}-propionic acid ethyl ester;

28 (83-2-[[(ZR,3R 4R, 5R)-5-(2,4-Dioxo-3 4-dihydro-2H-pyrimidin-1-y1)-4-
fluoro-3-hydroxy-4-methyl-tetrghy dro-furan-2-ylhethoxy (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-y1)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy -{4-fluoro-phenoxy)-
phosphorylamino}-propionic acid benzyl ester;

30 (S32-[[(2R,3R4R,5R)-5+(2,4-Dioxo-3,4-dihydro-2H~pyrimidin-1-y1}-4-
fluoro-3-hydroxy-4-methyl-tetrahy dro-furan-2-ylmethoxy -(4-methoxy-phenoxy -

phosphorylaminoel-propionic acid isopropyl ester;
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31 (8)-2-{(2-Chioro-phenoxy }-[{ZR, 3R 4R, 5R}-5-(2 4-dioxo-3,4-dthydro-2H-
pyripidin-1-yh-4-fluore-3-hvdroxy-4-methyl-tetrahydro-furan-2-ylmethoxy |-
phosphorylamino}-propionic acid benzyl ester;

32 (8)-2-{(2,4-Dichloro-phenoxy)-[{2R,3R 4R, 5R)-5-(2,4-dioxo-3,4-dihydro-2H-
pyrimidin-i-yl-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy }-
phosphorylamino}-propionic acid butyl ester;

33 (S)-2-{[(ZR,3R 4R, 5R}-5-(2 4-Dioxo-3 4-dihydro-2 H-pyrimidin-1-yi)-4-
fluore-3-hydroxy~-4-methyl-tetrahydro-furan-2-ylmethoxy I-p-tolyloxy-
phosphorylamino }-propionic acid isopropyl ester;

34 (532-[(2R,3R AR, 53R }-5+(2,4-Dioxo-3,4-dihydro-2H-pyrimidin- 1 -y1}-4-
fluoro-3-hydroxy-4-methyl-tetrahy dro-furan-2-ylmethoxy -(4-fluoro-phenoxy -
phosphorylamino}-propionic acid butyl ester;

35 (8)-2-{(3,4-Dichioro-phenoxy)-[{(ZR 3R 4R 5R}-5-(2 4-dioxo-3,4-dihydro-2H-
pyrimidin-1-yl}-4-fluoro-3-hydroxy-4-methyl-tetrahy dro-furan-2-ylmethoxy }-
phosphorylaminc}-propionic acid ethyl ester;

36 (8)-2-{(2-Chloro-phenoxy}-[(ZR, 3R 4R, 5R)-5-(2,4-dioxo-3 4-dihydro-2H-
pyrimidin-1-y1}-4-fluore-3-hydroxy-4-methyi-tetrahydro-furan-2-yimethoxy}-
phosphorylamino j-propionic acid isopropyl ester;

37 (832-[I2R3R 4R, 5R)-5+(2,4-Dioxo-3,4-dihydro-2H-~pyrimidin- 1 -y1}-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-yimethoxy j-{4-methoxy-phenoxy)-
phosphorylamino]-propionic acid benzyl! ester;

38 (83-2-{[{(ZR3R,4R,5R)-5-(2,4-Dioxo-3,4-dihvdro-2 H-pyrimidin-1-yi}-4-
fluoro-3-hydroxy-4-methyl-tetrghy dro-furan-2-yhmethoxy -phenoxy-phosphorylamino } -
propionic acid pentyl ester;

39 (5)-2-{(4-Chioro-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 (5)-2-{(4-Chloro-phenoxy }-[{ZR, 3R 4R, SR}-5-(2 4-dioxo-3,4-dihydro-2H-
pyrimidin-1-yi}-4-flioro-3-hydroxy-4-methyl-tetrahydro-firran-2-ylmethoxy §-

phosphorylamine b -propionic acid butyl ester,
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41 (8)-2-{(4-Chloro-phenoxy }-[{ZR, 3R 4R, SR}-5-(2 4-dioxo-3,4-dihydro-2H-
pyripidin-1-yh-4-fluore-3-hvdroxy-4-methyl-tetrahydro-furan-2-ylmethoxy |-
phosphorylamino }~-propionic acid ethy] ester;

42 {S)2-{[(2R3R,4R,5R)-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin-1-yi)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy }-p-tolyloxy-
phosphorylamino}-propionic acid butyl ester;

43 (S)-2-{[{2R.3R 4R, SR}-5-{2,4-Dioxo- 3 4-dihydro-2H-pyrimidin-1-y1}-4-
fluore-3-hydroxy~-4-methyl-tetrahydro-furan-2-ylmethoxy I-p-tolyloxy-
phosphorylamino }-propionic acid benzyl ester;

44 (5)-2-{[(OR,3R 4R, 5R)-5-(2,4-Bioxo-3,4-dibydro-2 H-pyrimidin-1-y1 -4-
fluoro-3-hydroxy-4-methyl-tetrahy dro-furan-2-ylmethoxy -phenoxy-phosphorylamino} -
butyric acid methy! ester;

45 (83-2-{[{ZR3R 4R 5R)-5-2,4-Dioxo-3,4-dihydro-2H-pyrimidin-1-y{}-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-yhoethoxy -phenoxy-phosphorylamino } -
propionic acid 4-fluorc-benzyl ester;

46 (S)-2-{(2-Chloro-phenoxy}-[(ZR 3R 4R 5R)-5-(2 4-dioxo-3 4-dihydro-2H-
pyrimidin-1-y1}-4-fluore-3-hydroxy-4-methyi-tetrahydro-furan-2-yimethoxy}-
phosphorylamine -propionic acid butyl ester;

47 (8)-2-{[(2R, 3R 4R 5R}1-5-(2,4-Dioxo-3,4-dibydro-2H-pyrimidin- 1-y1 -4~
fluoro-3-hydroxy-4-methyl-tetrahy dro-furan-2-ylmethoxy -phenoxy-phosphorylamino -
propionic acid 3-methyl-butyl ester;

48 (8)-2-{(2,4-Dichioro-phenoxy)}-{{ZR.3R 4R, 5R)-5-(2,4-diox0o-3,4-dihydro-2H-
pyrimidin-1-y-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy }-
phosphorylamino}-propionic acid ethyl ester;

49 (S)-2-{[(2R,3R 4R SR)-5-(2 4-Dioxo-3,4-dihydro-2H-pyrimidin-1-y1)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy |-phenoxy-phosphorviamino -
propionic acid cyclohexyl ester;

80 (R}-2-{[(2R,3R 4R, 5R-5-(2,4-Dioro-3 4-dihydro-2H-pyrimidin- 1~y -4~
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy }-phenoxy-phosphorylamino} -

propionic acid butyl ester;
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81 (R}-2-{I(2R,3R 4R, 5R5-(2,4-Dioxo-3 4-dihydro-2H-pyrimidin-1 -y -4~
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy l-phenoxy-phosphorylamino} -
propionic acid isopropyl ester;

52 (R)}-2-{I(QR,3R 4R, 5R}-5-(2,4-Dioxo-3 4-dihydro-2H-pyrimidin-1-y1}-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy -phenoxy-phosphorylamino} -
propionic acid benzyl ester;

53 (5)-2-{(2-Chloro-phenoxy}-[(ZR,3R,4R, 3R }-5-(2,4-dioxo-3,4-dihvdro-2H-
pyrimidin-1-y1}-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamine }~-propionic acid butyl ester;

4 (5)-2-{(4-Bromo-phenoxy)-[(ZR,3R,4R,5R}-5-(2 4-dioxo-3,4-dibydro-2H-
pyrimidin-1-yl}-4-fluore-3-hydroxy-4-methyl-tetrahydro-furan-2-yimethoxy]-
phosphorylamino }-propionic acid isopropyl ester;

55 (S)2-[[(2R 3R 4R 5R3-5-(2,4-Dioxo-3, 4-dihvdro-2 H-pyrimidin- 1 -yi }-4-
fluoro-3-hydroxy-4-methyl-tetrahy dro-furan-2-ylethoxy N{4-fluoro-phenoxy)-
phosphorylamino]-propionic acid cyclohexyl ester;

56 (8)-2-[[(ZR,3R 4R 5R}-5-(2,4-Dioxo-3 4-dihydro-2H-pyrimidin- 1-y1}-4-
fluore-3-hydroxy-4-methyl-tetrahy dro-firan-2-ylmethoxy }-{(4-bromo-phenoxy -
phosphorylamine-propionic acid cyclohexyl ester;

87 (5)-2-{[(ZR,3R, 4R, 5R})-5-(2,4-Dioxo-3 4-dihvdro-2H-pyrimidin-1-yi}-4~
fluoro-3-hydroxy-4-methyl-tetrahy dro-furan-2-ylmethoxy -phenoxy-phosphorylamino -
butyric acid isopropyi ester;

58 (5)-2-{[(2R,3R 4R, 5R-5-(2, 4-Dioxo-3, 4-dihydro-2H-pyrimidin-1-y{}-4-
fluoro-3-hydroxy-4-methyl-tetrghy dro-furan-2-yhmethoxy -phenoxy-phosphorylamino } -
butyric acid cyclohexyl ester;

59 (5)-2-[[{(2ZR,3R 4R 5R)-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin- 1-y1)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy -{4-fluoro-phenoxy)-
phosphorylamino]-butyric acid cyclohexyl ester;

60 (8)-2-{{4-Chloro-phenoxy)-{(2R,3R,4 R, 5R}-5-(2 4-dicxo-3,4-dihydro-2H-
pyrimidin-1-yi}-4-flioro-3-hydroxy-4-methyl-tetrahydro-firran-2-ylmethoxy §-

phosphorylamine}-butyric acid isopropy] ester;
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61 (5)-2-{[(ZR 3R 4R, SR}-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin-1-yi}-4~
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy l-phenoxy-phosphorylamino} -
proptonic acid 2,2-diftuoro-ethyl ester,

62 (5)-2-{[(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 -phenoxy-phosphorylamino} -
propionic acid 2,2, 2-trifluore- 1 -triflucromethyi-ethyl ester;

63 (8)-2-{[(2R,3R, 4R, 5R)}-5-(2.4-Dioxno-3,4-dihydro-2H-pyrimidin-1-y1}-4-
fluore-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy -phenoxy-phosphorylamino} -
propionic acid 2-fluore-1-fluoromethyl-ethyl ester;

64 (S)-2-{[{ZR,3R,4R,5R)-5-(2.4-Doxo- 3 4-dibydro-2H-pyrimidin-1-yl }-4-
fluoro-3-hydroxy-4-methyl-tetrahy dro-furan-2-ylmethoxy -phenoxy-phosphorylamino} -
propionic acid cyclopropyl methyl ester;

63 (S3-2-{[(2R 3R 4R, 5R3-5-(2 4-Dioxo-3 4-dihydro-2H-pyrimidin-1-yi}-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-yhoethoxy -phenoxy-phosphorylamino } -
butyric acid cyclopentyl ester;

&6 (8)-2-{[{(ZR 3R 4R, 5R)-5-{6-Amino-purin-9-yl }-4-fluoro-3-hydroxy-4-methyl-
tetrahydro-furan-2-ylmethoxy}-phenoxy-phosphorylamine }-propionic acid methy! ester;

67 {S3-2-1[(2R 3R 4R, 5R}-5-(2-Amino-6-hydroxy-purin-9-y1)-4-fluoro-3-
hydroxy-4-methyi-tetrahy dro-furan-2-ylmethoxy j-phenoxy-phosphorylamino }-propionic
actd methyl ester;

68 (5)-2-{(R)-[(2R 3R 4R, 5R)-5-(2 6-Diamino-purin-9-y1-4-fluoro-3-hydroxy-4-
methyl-tetrahydro-furan-2-yimethoxy]-phenoxy-phosphorylamine } -propionic acid
methyl ester;

69 (8)-2-{[(2ZR 3R 4R, 5R)-5-(2- Amino-O-cvclopentylamino-purin-9-yi-4-tluoro-
3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy -phenoxy-phosphorylamino -
propionic acid methyl ester;

70 ($)-2-{[(2R,3R 4R SR})-5-(2-Amino-6-azetidin- 1 -yl-purin-9-yl}-4-fluore-3-
hydroxy-4-methyl-tetrahydro-furan-2-yimethoxy j-phenoxy-phosphorylamine }-propionic

acid methy! ester;
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71 (5)-2-{[{ZR 3R 4R, 5R}-5-(2-Amino-o~-diethylamino-purin-9-y1}-4-fluore-3-
hydroxy-4-methyl-tetrahydro-turan-2-ylmethoxy J-phenoxy-phosphorylamino | -propionic
actd methyl ester;

T2 (S)-2-{[(2R,3R 4R, 5R)-5-(2-Amino-6-propylamino-purin-9-yi }-4-fluore-3-
hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy}-phenoxy-phosphorylamine }-propionic
acid methyl ester;

73 (83¥-2-{[(ZR3R 4R, 5R}-5~(2-Arvino-6-cyclobutylamino-purin-9-yl)-4-tiuoro-
3-hydroxy-4-methyl-tetrahydro-furan-2-yimethoxy |-phenoxy-phosphorylamino} -
propionic acid methyl ester;

74 (S3-2-({(ZR 3R, 4R, 5R)-5-{ 2-Amino-6-(4-methyl-piperazin-1-yi}-purin-9-y 1]}-
4-fluoro-3-hydroxy-4-methyl-tetrahy dro-furan-2-ylmethoxy }-phenoxy-p
hosphorylamino)-propionic acid methy! ester;

75 (28 methyl 2-((((CR, 3R 4K, 53R )-4-fluore-3-hydroxy-4-methyl-5-(6-
{(propylamino)-9H-purin-9-y tetrahydrofuran-2-
viymethoxy Y phenoxy)phosphorvlamino)propancate;

76 (28)-methyl 2-(({{2R 3R 4R, 5R }-5-{6-(cyclobutylamino)-9H-purin-9-y1)-4-
fluore-3-hydroxy-d-methyltetrahydroturan-2-
vhmethoxy ¥ phenoxyphosphorylamino)propanoate;

77 (28}-methyt 2-({{{2ZR, 3R AR, SR }-5-(6-{cyclopentylamino}-9H-purin-8-vi}-4-
fluoro-3-hydroxy-4-maethyltetrahydrofuran-2-
vhmethoxy }(phenoxy jphosphorylamino)propanoate;

78 (28 )}-methyl Z-((((C2R,3R 4R 5R}-5-(6-{aziridin-1 -y }-9H-purin-9-vi)-4-fluoro-
3-hydroxy-4-methyltetrahydrofuran-2-
viymethoxy }(phenoxy)phosphorylamino)propanocate;

79 (28)-methvl 2-((({2R, 3R 4R, 5R )-4-fluoro-3-hydroxy-4-methyl-5-{6-{piperidin-
1-y1)-9H-purin-9-yijtetrabydrofuran-2-
yvDmethoxy }{phenoxy)phosphorylamino)propanocate; and

80 (28)-methyl 2-({({2R, 3R 4R SR}-5-(6-(azetidin-1-y}-9H-purin-9-y)-4-fluoro-
3-hydroxy-4-methyltetrahydroturan-2-

yhymethoxy }phenoxy )phosphorylamino)propanoate
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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,
thinovirus, 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 sterevisomer, salt, hydrate, solvate, or crystalline

form thereof represented by formula I:

wherein

{a) R is hydrogen, n-alkyl; branched alkyl; cycloalkyl; or arvl, which
includes, but is not limited to, phenyl or naphthyl, where phenyl or naphthy! are
optionally substituted with at least cue of Cis alkyl, Czs alkenyl, Cas alkyayi, Cis
alkoxy, F, Cl, Br, 1, nitro, cyano, Cis haloalkyl, -N{R" )2, Ci6 acylamine, -NHSO2C
alkyl, ~-SON(RY), CORY', and -S0O:C 16 alkyl; (RYis independently hydrogen or alkyl,
which includes, but is not limited to, Cia0 atkyl, Ciowo alkyl, or Ci alkyl, RV is -OR' or -

N(R ),

()  R%ishydrogen, C 110 alkyl, R or R*™ and R? together are (CHz)u s0 as to
form a cyclic ring that includes the adjoining N and C atoms, C(O)CR¥R™NHR!, where
nis2to 4 and R', R* and RV
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(¢)  R™and R are (1) independently selected from hydrogen, Ci-10 alkyl,
eycloalkyl, -(CH2)((NR> Y2, Ciu6 hydroxyalkyl, -CH28H, -(CH:2»S(0)Me, -
{CHa NHC(=NHINH>, (1H-indol-3-vDmethyl, (1H-imidazol-4-yhmethyl, -
(CH2).COR™, aryl and aryl Ci.3 alkyl, said aryl groups optionally substituted with a
group selected from hydroxyl, Ci-10 alkyl, C16 alkoxy, halogen, nitro and cyano; (i) R¥
and R'® both are Ci 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 (CHa)a so as to form a cyclic ring that
includes the adjoining N and € atoms (v) R* is hydrogen and R™ and R? together are
{CH2)n so as to form a cyclic ring that includes the adjoining N and C atoms, where cis 1
t06,dis0to2 eis0to3, fis 210 5, nis 2 to 4, and where R¥ is independently hydrogen
or Cie alkyl and R¥ is -OR' or -N(R"2); (vi) R*is H and R* is H, CH3, CH,CH;,
CH(CH:)z, CH:CH(CH: )2, CH(CH:)CTRCH:, CHaPh, CHa-indol-3-v1, -CH2CH:SCH,
CH2COzH, CHaC(ONH2, CH2CH2COOH, CHaCH2C(OWNH:, CH2CH2CH2CH2NHD, -
CHCH,CHaNHC(NH)NH,, CHa-imidazol-4-yl, CH2OH, CH(OH)CHs, CH2(4'-OH)-
Ph), CH28H, or lower cycloalkyl; or (viil) R¥is CHs, -CH2CHs, CH(CHs ),
CH>CH(CHs ), CH{CH:)CH2CH;, CHaPh, CHz-indol-3-yl, -CHCH2SCH;, CH2CO2H,
CHC(O)NH:, CHCHRCOOH, CHoCHC(ONHz, CH:CH2CHCHNHG, -
CH2CH:CHaNHC(NHINH., CHz-imidazol-4-yl, CH20H, CH{OH)CH;, CHa((4'-OH)-
Ph), CH2SH, or lower cycloalkyl and R™ is H, where R is independently hydrogen or
alkyl, which includes, but is not limited to, Ci.20 alkyl, Cioio alkyl, or Cie alkyl, R¥ is —
OR' or -N(Rh):

(dy  R*is hydrogen, Ci-i0 alkyl, Ci-i0 alky] optionally substituted with a lower
alkyl, alkoxy, difower alkvl}-amino, or halogen, Ci.1e haloalkyl, Cs.10 cycloalkyl,
cycloalkyl alkyi, cycloheteroatkyl, aminoacyl, aryl, such as pheonyl, heteroaryl, such as,

pyridinyl, substituted aryl, or substituted heteroaryl;

{e) R is H, a lower alkyl, ON, vinyl, O-(lower alkyD), hydroxyl lower afkyl,
i.e., (CH2)pOH, where pis 1 -6, including hydroxyl methyl (CH.OH), CHoF, N3,
CHzCN, CHaNHz, CHoNHCH:, CHeN(CHs )2, alkyne (optionally substituted), or halogen,

including F, Cl, Br, or 1, with the provisos that when X is OH, base is cytosine and R® is
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H, R? cannot be N3 and when X is OH, RS is CHs or CHoF and B is a purine base, R’

cannot be H;
{f) R®isH, CH:, CHoF, CHF:, CF3, F, or CN;
(g} Xis H, OH, F, OMe, halogen, NHa, or N3;

(h} Y is OH, H, Ci alkyl, Cra alkenyl, Coa alkynyl, vinyl, N3, CN, CI, Br, F,
L NO», OC{OYO(Craalkyl), OC{OY(Cr alkyl), OC(OYO(Cry alkynyl), OC(OYO{(C24
alkenyt), OC:.10 haloalkyl, O{aminoacyl), O{Ci.10 acyl), O(Cr4 alkyl}, O(Caa alkenyl),
S{Ci acyly, S(Cra alkyl), 3(Cou altkynyl}, S(Cou alkenyl), SO(Cra acyl), SO(Ci4 alkyl),
SO(Caa alkynyl), SO(Cr alkenyl), SO2C1ra acyl}, SO{C1s alkyl}, SGACa- alkynyl),
SO(Caa alkenyl), OS{OR{C14 acyl), OS(O){Cra alkyh), OS{O0(Crs alkenyl), NHa,
NH{C 4 alkyl), NH{Cow alkenyi), NH{Cow alkyuyl}, NH(Cis acyl), N{Cia alkyvl)s, N(Cr-
1s acylh, wherein alkyl, alkynyl, alkenyl and vinvyi are optionally substituted by Na, CN,
one to three halogen (Cl, Br, F, 1), NO2, C(CYO{C1 alkyl), C{OYO(Ci alkyly, C(OYO(Ca-
¢ alkynyly, C{OYO(Caua alkenyl), O(Cre acyl), O(C 12 alkyh), O{Co alkenyl}, S(Ciu acyl),
S{C1 alkeyl), S(Caa alkynyl), S(Cog alkenyl), SO(Cia acyl)y, SO(Cra alkyl), SO(Co
alkynyl}, SO(Cr.4 alkenyl}, SO2(Cra acyl), SG2(Creq alkyl), SOACou alkynyl), 80:(Coa
alkenyl), OS(0)(C14 acyl), OS(OR{Ci4 alkyl), OS(0)(Ca4 alkenyl), NHz, NH{C14
alkyl), WH{Cz.4 alkenvl), NH{Cz.q¢ alleynyly, NH{Cia acyl), N{Crg alkyil, N(C11 acyl)z;

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

represented by the following structures:

i O R0 O

RS R8 .

i g E NH {Z ’ ey {N i NH
5 ‘ /’K 7 /& N K/J\ N *f/l\
R’ ?‘ o RS IE' 0 E N RH ; N WH,
hbhd YV SN S
a b ¢ d
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wherein
Zis Nor CRY;

R’ R* R’ R' and R'"are independently H, F, C, Br, I, OH, OR/, SH, SR', NH>,
MNHR', NR", lower alkyl of C1-Cs, halogenated (¥, Cl, Br, 1) lower alkyl of C1-Cs, lower
alkenyl of C2-Coe, halogenated (¥, Cl, Br, 1) lower alkenyl of C3-Cs, lower alkynyl of Co-
Ceo such as C=CH, halogenated (F, CL, Br, 1) lower alkvnyl of C2-Cs, lower alkoxy of Ci-
Ce, halogenated (F, Cl, Br, 1) lower alkoxy of C1-Cs, CO2H, COzR', CONHz, CONHR|
CONR/';, CH=CHCO:H, or CH=CHCG:R,

wherein R' is an optionally substituted alkyl , which includes, but 1s not limited to,
an optionally substituted Cia0 alkyl, an optionally substituted Ci-10 alkvl, an optionally
substituted lower alkyl; an optionally substituted cycloalkyl; an optionally substituted
alkynyl of C2-Cs, an optionally substituted lower alkeny! of C2-Cs, or optionally
substituted acyl, which includes but is not limited to C(O) alkyl, C(O)C 120 alkyl),
CLOXCroo 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’ NH2, NHR', NR'2,
N2 lower alkyl of C1-Us, halogenated (F, C1, By, I} lower alkyl of C1-Cs, lower alkenyl
of C2-Ce, halogenated (F, ClL, Br, I) lower alkenyl of C2-Ce , lower alkynyl of C3-Ce,
halogenated (F, Cl, Br, I} lower alkyny! of C2-Cs, lower alkoxy of C1-Cs, halogenated (F,
Cl, Br, I) lower alkoxy of C1-Ces, CO:H, CO:R!', CONH,, CONHR', CONR",
CH=CHCOuH, or CH=CHCO2R/; 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}) -NO2.

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

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

5 2-Deoxy-2'-fluoro-2'-C-methyluridine 5'-(phenyl methoxy-alanyl phosphate
(($)-2-{[{(2R_ 3R 4R SR}-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin-1-y1}-4-fluore-3-
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hydroxy-4-methyi-tetraliydro-furan-2-ylimethoxy -phenoxy-phosphorylamine } -propionic
actd methyl ester);

& 2-Deoxy-2-fluoro-2'-C-methyluridine 3'-(pheny! methoxy-valyl phosphate
{{(5)-2-{[{(2R 3R 4R, 5R)-5-(2,4-Dox0-3,4-dihydro-2H-pyrimidin-1-y1}-4-fluoro-3-
hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxyJ-phenoxy-phosphorylamino}-3-methyl-
butyric acid methyl ester;

7 2-Deoxy-2'-fluore-2'-C-methyluridine 5'-(4-bromophenyl methoxy-valyl
phosphate ((S3-2-{(4-bromo-phenoxy)-{{(ZR,3R 4R 5R}-5-(2 4-dioxo-3 4-dihydro-2H-
pyrimidin-1-yl}-4-fluoro-3-hydroxy-4-methvl-tetrahy dro-furan-2-ylimethoxy}-
phosphorylamino }-3-methyi-butyric acid methyl estery;

& 2'-Deoxy-2'-flucro-2'-C-methyluridine 5'-(4-bromopheny! methoxy-alanyl
phosphate (({S)-2-{(4-bromo-phenoxy }-{ (2R, 3R, 4R, 5R)-5-(2,4-dioxo-3,4-dihydro-2H-
pyrimidin-1-y1}-4-flucro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy}-
phosphorylamino }~propionic acid methyl ester);

9 NN, N-dimethylformamidiny!}-2'-deoxy-2'-fluorc-2'-C-methylicytidine;

16 2'-Deoxy-2'-fluore-2'-C-methyleytidine 5'-(phenyl methoxy-alanyl phosphate
{{8}-2-{[ (2R, 3R, 4R, SR }-5-(2~oxo-3-amino-pyrimidin-1-y1}-4-fluore-3-hydroxy-4-
methyl-tetrahydro-furan-2-ylmethoxy|-phenyoxy-phosphorviamino | -propionic acid
methyl ester);

11 2-Deoxy-2'-fluore-2'-C-methyleytidine 5'-(4-bromophenyl methoxy-valyl
phosphate (2'-Deoxy-2'-flucro-2-C-methyluridine 5'-(4-bromophenyl methoxy-valyl
phosphate ({5)-2-{{4-bromo-phenoxy)-[{(ZR,3R 4R 3R }-5-(2-oxo-3 -amino-pyrimidin-1-
yi}-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-(2-0ox0-3-amino-pyrimidin-1-y})-4-fluoro-3-hydroxy-4-
methyl-tetrahydro-furan-2-ylmethoxy}-phenoxy-phosphorylamino }-3-methyl-butyric
acid methy! ester;

13 (85)-2-{[(2R,3R 4R 5R})-5-(2,4-Dioxg-3 4-dihydro-2H-pyrimidin-1-yl}-4-
fluoro-3-hydroxy-4-methyl-tetrahy dro-furan-2-ylmethoxy l-phenoxy-phosphorylamino -

propionic acid ethyl ester;
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14 (S)2-[[(QR,3R 4R, 5R}1-5-(2 4-Dioxo-3 4-dihydro-2H-pyrimidin-1-y]}-4-
fluoro-3-hydroxy-4-methyl-tetrahy dro-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-y1)-4-fluoro-3-
hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy}-phenoxy-phosphorylamine}-acetic
acid methyl ester;

16 (5)-2-{(2,4-Dichloro-phenoxy)-[(2R.3R 4R, SR}-5-(2,4-diox0-3 4-dihydro-2H-
pyrimidin-1-y1}-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylaminoe }-propionic acid methyl ester;

17 (5)-2-[[(2R,3R 4R, 3R }-5-(2 4-Dioxo-3,4-dihydro-2H-pysimidin-1-y1}-4-
fluoro-3-hydroxy-4-methyl-tetrahy dro-furan-2-ylmethoxy -(naphthalen-1-yloxy)-
phosphorylamino]-propionic acid methyl ester;

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

19 (S)3-2-{[(2R3R 4R SR)-5-(2 4-Dioxo-3 4-dihvdro-2H-pyrimudin- 1 -yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahy dro-furan-Z-ylmethoxy Fphenoxy-phosphorvlamino -
propionic acid butyl ester;

26 (532-{[(2R,3R4R,5R}-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin- 1-y1 }-4-
fluoro-3-hydroxy-4-methyl-tetrahy dro-furan-2-ylmethoxy -phenoxy-phosphorylamino -
propionic acid benzyl ester,

21 {(83-2-[[(ZR,3R 4R, 5R)-5-(2,4-Dioxo-3 4-dihydro-2H-pyrimidin-1-y1)-4-
fluoro-3-hydroxy-4-methyl-tetrghy dro-furan-2-ylhethoxy (4-fluoro-phenoxy)-
phosphorylamino}-propionic acid methyl ester;

22 (S)-2-{(4-Chioro-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 methyl ester;

23 (5)-2-{(3,4-Dichioro-phenoxy }-{(2R,3R 4R, 5R }-5-(2,4-dioxo-3,4-dihydro-2H-
pyrimidin-1-yi}-4-flioro-3-hydroxy-4-methyl-tetrahydro-firran-2-ylmethoxy §-

phosphorylamino}-propionic acid methy] ester;
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24 (532-{[(2R,3R4R,5R}-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin-1-y }-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy l-phenoxy-phosphorylamino} -
propionic acid sec-buty! ester;

25 (8)2-{[(2R3R,4R,5R)-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin-1-y1)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy -phenoxy-phosphorylamino} -
propionic acid isopropyl ester;

26 (5)-2-[I(2R.3R,4R,5R}-53-(2 4-Dioxo-3 4-dihydro-2H-pyrimidin-1-y1)-4-
fluore-3-hydroxy~-4-methyl-tetrahydro-furan-2-ylmethoxy -{(4-methoxy-phenoxy)-
phosphorylamino}-propionic acid butyl ester;

27 (S32-[(2R,3R 4R, 3R }-5+(2,4-Dioxo-3,4-dihydro-2ZH-pyrimidin-1-y1}-4-
fluoro-3-hydroxy-4-methyl-tetrahy dro-furan-2-ylmethoxy -(4-fluoro-phenoxy -
phosphorylamino]-propionic acid ethyl ester;

28 {(8)-2-[I(ZR 3R 4R,5R}-5-(2 4-Dioxo-3 4-dihydro-2H-pyrimidin-1-y{}-4-
fluoro-3-hydroxy-4-methyl-tetrahy dro-furan-2-ylethoxy F{4-fluoro-phenoxy)-
phosphorylaminol-propionic acid isopropy! ester;

29 (S)-2-[[(2R,3R 4R SR)-5-(2,4-Diexo-3 4-dihydre-2H-pynmidin-1-y1)-4-
fluore-3-hydroxy-4-methyl-tetrahy dro-firan-2-ylmethoxy }-{(4-fluoro-phenoxy)-
phosphorylamino}-propionic acid benzyl ester;

30 (532-[I2R3R 4R, 5R)-5+(2,4-Dioxo-3,4-dihydro-2H-~pyrimidin- 1 -y1}-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-yimethoxy j-{4-methoxy-phenoxy)-
phosphorylamino]-propionic acid isopropyl ester;

31 (8)-2-{(2-Chloro-phenoxy}-[{2R,3R 4R 5R}-5-(2 4-dioxo-3,4-dihydro-2H-
pyrimidin-1-y-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy }-
phosphorylamino}-propionic acid benzyi ester;

32 (5)-2-{(2,4-Dichloro-phenoxy)-[(2R,3R 4R SR}-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;

33 (S32-{[QR3R4R,5R)-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin- 1-y1 }-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy }-p-tolyloxy-

phosphorylamino t-propionic acid isopropyl ester;
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34 (S32-[[(2R,3R 4R, 5R)-5+(2,4-Dioxo-3,4-dihydro-ZH-~pyrimidin-1-y1}-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy -{4-flucro-phenoxy )-
phosphorylamino}-propionic acid butyl ester;

35 (8)-2-{(3,4-Dichloro-phenoxy)-[{2R,3R 4R, 5R)-5-(2,4-dioxo-3,4-dihydro-2H-
pyrimidin-i-yl-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy }-
phosphorylamino }-propionic acid ethy! ester;

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

37 (S32-[[(2R,3R 4R, 3R }-5+(2,4-Dioxo-3,4-dihydro-2ZH-pyrimidin-1-y1}-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy j-(4-methoxy-phenoxy)-
phosphorylamino}-propionic acid benzy] ester;

38 (8)-2-{[(ZR3R 4R ,5R}-5-(2 4-Dioxo-3,4-dihydro-2H-pyrimidin-1-yi)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-yhoethoxy -phenoxy-phosphorylamino } -
propionic acid pentyl ester;

39 (8)-2-{(4-Chloro-phenoxy}-[(ZR, 3R 4R, 5R)-5-(2,4-dioxo-3 4-dihydro-2H-
pyrimidin-1-y1}-4-fluore-3-hydroxy-4-methyi-tetrahydro-furan-2-yimethoxy}-
phosphorylamino j-propionic acid isopropyl ester;

48 (8y-2-{(4-Chloro-phenoxy }-[{ZR,3R 4R, 5SR}-5-(2 4-dioxo-3,4-dihydro-2H-
pyrimidin-1-y1)-4-fluore-3-hydroxy-4-methyl-tetrahydro-firan-2-yimethoxy -
phosphorylamino}-propionic acid butyl ester,

41 {8)-2-{(4-Chloro-phenoxy}-[(ZR,3R 4R, 5R}-5-(2,4-dioxo-3,4-dihydro-2H-
pyrimidin-1-y-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy }-
phosphorylamino}-propionic acid ethyl ester;

42 (S)-2-{[(2R,3R 4R SR)-5-(2 4-Dioxo-3,4-dihydro-2H-pyrimidin-1-y1)-4-
fluore-3-hydroxy-4-methvl-tetrahydro-furan-2-ylmethoxy -p-tolvioxy-
phosphorylamino }-propionic acid butyl ester;

43 (53-2-{[QOR 3R 4R, 5R}-5-(2,4-Dioxo- 3,4-dihydro-2H-pynimidin-1-y1)-4~
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy }-p-tolyloxy-

phosphorylamino b -propionic acid benzyl cster;
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44 (S)-2-{[(OR, 3R 4R 5R}-5-(2,4-Dioxo-3,4-dibydro-2H-pyrimidin-1-y }-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy l-phenoxy-phosphorylamino} -
butyric acid methy] ester;

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

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

47 (8)-2-{[(OR,3R 4R, 5R)-5-(2,4-Bioxo-3,4-dibydro-2 H-pyrimidin- 1-y1 }-4-
fluoro-3-hydroxy-4-methyl-tetrahy dro-furan-2-ylmethoxy -phenoxy-phosphorylamino} -
propionic acid 3-methyl-butyl ester;

48 (8)-2-{(2,4-Dichloro-phenoxy)-[{(ZR 3R 4R, 5R)-5-(2 4-dioxo-3,4-dihydro-2H-
pyrimidin-1-yl}-4-fluoro-3-hydroxy-4-methyl-tetrahy dro-furan-2-ylmethoxy }-
phosphorylaminc}-propionic acid ethyl ester;

49 (S)-2-{[(2R,3R 4R 5R}-5-(2 4-Dioxo-3 4-dihvdro-2 H-pyrimidin-1-yl3-4-
fluoro-3-hydroxy-4-methyl-tetrahy dro-furan-Z-ylmethoxy Fphenoxy-phosphorvlamino -
propionic acid cyclohexyl ester;

50 (R)}-2-{{(ZR,3R 4R, 5R}-5-(2,4-Dioxo-3 4-dihydro-2H-pyrimidin-1 -y -4~
fluoro-3-hydroxy-4-methyl-tetrahy dro-furan-2-ylmethoxy -phenoxy-phosphorylamino -
propionic acid butyl ester;

51 (Rp-2-{I(QR,3R 4R, 5R}-5-(2,4-Dioxo-3 4-dihydro-2H-pyrimidin-1 -yl }-4-
fluoro-3-hydroxy-4-methyl-tetrghy dro-furan-2-yhmethoxy -phenoxy-phosphorylamino } -
propionic acid isopropyl ester;

52 (R)-2-{[(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 |-phenoxy-phosphorviamino -
propionic acid benzy! ester;

83 (8)-2-{(2-Chloro-phenoxy }-[{ZR, 3R 4R, SR}-5-(2 4-dioxo-3,4-dihydro-2H-
pyrimidin-1-yi}-4-flioro-3-hydroxy-4-methyl-tetrahydro-firran-2-ylmethoxy §-

phosphorylamine b -propionic acid butyl ester,
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84 (5)-2-{(4-Bromo-phenoxy }-[{ZR, 3R 4R, SR}-5-(2 4-dioxo-3,4-dihydro-2H-
pyripidin-1-yh-4-fluore-3-hvdroxy-4-methyl-tetrahydro-furan-2-ylmethoxy |-
phosphorylamino }-propionic acid isopropyi ester;

58 (S)-2-[[(2R, 3R 4R, SR 3-5-(2,4-Dioxo-3,4-dihvdro-2H-pyrimidin-1-yi -4~
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy ~(4-fluoro-phenoxy)-
phosphorylamino}-propionic acid cyclohexyl ester;

56 (83)-2-[[(2R,3R 4R, 3R )-5-(2,4-Dioxo-3,4-dibydro-2H-pyrimidin- 1-yi}-4-
fluore-3-hydroxy~-4-methyl-tetrahydro-furan-2-ylmethoxy -(4-bromo-phenoxy -
phosphorylamino-propionic acid cyclohexyl ester;

87 (83-2-{[{ZR,3R,4R,5R)-3-{2.4-Dioxo-3 4-dihydro-2H-pyrimidin-1-yi}-4-
fluoro-3-hydroxy-4-methyl-tetrahy dro-furan-2-ylmethoxy -phenoxy-phosphorylamino} -
butyric acid isopropyl ester;

58 (S3-2-{[(2R 3R 4R, 5R3-5-(2 4-Dioxo-3 4-dihydro-2H-pyrimidin-1-yi}-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-yhoethoxy -phenoxy-phosphorylamino } -
butyric acid cyvclohexyl ester;

59 (8)-2-[[(ZR,3R 4R 5R}-5-(2,4-Dioxo-3 4-dihydro-2H-pyrimidin- 1-y1}-4-
fluore-3-hydroxy-4-methyl-tetrahy dro-firan-2-ylmethoxy }-{4-fluoro-phenoxy)-
phosphorylamino}-butyric acid cyclohexyl ester;

60 (5)-2-{{4-Chloro-phenoxy)-{(2R,3R,4 R, 5R)-5-(2 4-dioxo-3, 4-dihydro-2H-
pyrimidin-1-y1)-4-fluore-3-hydroxy-4-methyl-tetrahydro-firan-2-yimethoxy -
phosphorylamino}-butyric acid isopropyl ester;

61 (5)-2-{[(2R,3R 4R, 5R}-5-(2.4-Dioxo-3, 4-dihydro-2H-pyrimidin-1-y{}-4-
fluoro-3-hydroxy-4-methyl-tetrghy dro-furan-2-yhmethoxy -phenoxy-phosphorylamino } -
propionic acid 2,2-difluoro-ethyl ester;

62 (53-2-{[(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 |-phenoxy-phosphorviamino -
propionic acid 2,2,2-trifluoro- 1 -triflucromethyl-ethyl ester;

63 (8)-2-{[{2ZR,3R 4R, 5R)-3-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin-1-y}-4~
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy }-phenoxy-phosphorylamino} -

proptonic acid 2-fluoro-1-fluoromethyl-ethyl ester;
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64 (5)-2-{[{ZR,3R 4R, 5R}-3-(2,4-D¥oxo- 3 4-dihydro-2H-pyrimidin-1-y] }-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy l-phenoxy-phosphorylamino} -
propionic acid cyclopropyl methyl ester;

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

&6 (3)-2-{[(ZR 3R 4R, 5R}-5~(6-Amino-purin-9-yi}-4-fluoro-3-hydroxy-4-methyi-
tetrahydro-furan-2-ylmethoxy -phenoxy-phosphorylamine }-propionic acid methyl ester;

67 (S)-2-{[(2R,3R 4R, SR)-5-(2-Amino-6-hydroxy-purin-9-yi)}-4-fluoro-3-
by droxy-4-methyl-tetrahydro-furan-2-ylmethoxy -phenoxy-phosphorviamine }-propionic
actd methyl ester;

68 (5)-2-{{R)-[{2R.3R,4R SR)-5-{2 6-Diamino-~purin-9-y1 3-4-fluoro-3-hydroxy-4-
methyi-tetrahydro-furan-2-yimethoxy }-phenoxy-phosphoryviamino}-propionic acid
methyl ester;

69 (S3-2-{[(ZR 3R 4R, 5R)-5-{2-Amino-6-cvclopentylamino-purin-9-yi)-4-fluoro-
3-hydroxy-4-methyl-tetrahydro-furan-2-yimethoxy -phenoxy-phosphorylamino } -
proptonic acid methyl ester;

T8 {S2-1[(2R 3R 4R SR}3-5-{2-Amino-6-azetidin- 1 -yl-purin-9-vij-4-fluore-3-
hydroxy-4-methyi-tetrahy dro-furan-2-ylmethoxy j-phenoxy-phosphorylamino }-propionic
actd methyl ester;

71 (8)-2-{[(2R 3R, 4R, 5R}-5-(2-Amino-6-diethylamino-purin-9-yi)-4-fluore-3-
hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy j-phenoxy-phosphorylamine }-propionic
acid methyl ester;

72 {8)-2-{[{(2ZR 3R 4R, 5R)-5-(2-Amino-6-propylamino-purin-9-yl}-4-fluore-3-
hydroxy-4-methyl-tetrahy dro-furan-2-ylmethoxy }-phenoxy-phosphoryvlamino }-propionic
acid methyl ester;

73 (5)-2-{[(2R,3R 4R SR})-5-(2-Amino-6-cyclobutylamino-purin-9-yi-4-fluore-
3-hydroxy-4-methyl-tetrabydro-furan-2-ylmethoxy J-phenoxy-phosphorylamino b~

propionic acid methyl ester;
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74 {5)-2-{{{ZR 3R, 4R, SR}-3-[2-Amino-0~(4-methyl-piperazin-1-yH-purin-8-y {1-
4-fluore-3-hvdroxy-4-methyl-tetrahydro-furan-2-yimethoxy -phenoxy-p
hosphorvlamino)-propionic acid methy! ester;

78 (28 )-methyl 2-((((2R,3R 4R, SR)-4-fluoro-3-hydroxy-4-methyl-5-(6-
{propylamine}-9H-purin-9-yitetrahydrofuran-2-
yhmethoxy }{phenoxy)phosphorylamine)propanoaie;

76 (25)-methyl 2-(((QR,3R 4R, 3R )-5-(6-(cyclobutylamino}-OH-purin-9-y1 )-4-
fluore-3-hydroxy-4-methyltetrahydrofuran-2-
yvhmethoxy ¥ phenoxy)phosphorylamino)propanoate;

77 (28)-methyl 2-((((2R,3R 4R, 5R}-5-(6-(cyclopentylamino)-9H-purin-9-y1)-4-
fluoro-3-hydroxy-4-methyltetrahydrofuran-2-
yhmethoxy }phenoxy phosphorylaminopropanoate;

78 (28 -methyl 2-((((QR, 3R, 41, 5R)-5-(¢-(aziridin-1-y1)-OH-purin-9-yi)-4-flucro-
3-hydroxy-4-methylietrahydrofuran-2-
viymethoxy Y phenoxy)phosphorvlamino)propancate;

79 (28)-methyl 2-(({{2R 3R 4R, 5R }-4-fluoro-3-hydroxy-4-methyl-5-(6-(piperidin-
1-y1}-9H-purin-9-yiitetrahy drofuran-2-
vhmethoxy Y phenoxyphosphorylamine)propancate; and

80 (2S)-methyl 2-{{{2R, 3R 4R, SR}-5-(6-(azetidin-1-y1}-9H -purin-9-y1)-4-fluoro-
3-hydroxy-4-methyltetrahydrofuran-2-

vhmethoxy }{(phenoxy jphosphorylamine)propanoate.

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

solvate, or crystalline form thereof, represented by formula

R? ’E Base
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wherein

(a) R'is hydrogen, n-atkyl; branched alkyl; cycloalkyl; or aryl, which
includes, but is not limited to, phenyl or naphthyl, where phenyl or naphthy! are
optionally substituted with at least one of Cie alkyl, Ca alkenyl, Czs alkyuyi, Cis
alkoxy, ¥, Cl, Br, I, nitro, cyano, Cr.s haloalkyl, -N(R")2, Ci6 acylamine, -NHSO:Cis
alkyl, -SO2N(R Y)Y, CORY, and -S0:C 16 alkyl; (R! is independently hydrogen or alkyl,
which includes, but is not limited to, Cia0 alkyl, Cioo alkyl, or Cis alkyl, RV is -OR' or -

N(R"p);

(b  R?is hydrogen, C 110 atkyl, R% or R*™ and R? together are (CIz)s 50 as to
form a cyclic ring that includes the adjoining N and C atoms, C{OYCR¥R®NHR!, where
nis2to4and R', R* and R

N\

(¢} R and R are (i) independently selected from hydrogen, Ci.10 alkyl,
cycloalkyl, -(CH2)(NR™ Y2, Crs hydroxyalkyl, -CH2SH, -(CH228(0)Me, -
(CH2psNHC(=NHINH-, (1H-indol-3-yimethyl, {1H-imidazol-4-yl)methyl, -
(CH2)eCOR™", aryl and aryl Ci.3 alkyl, said aryl groups optionally substituted with a
aroup selected from hydroxyl, Ci.0 alkyl, Cie alkoxy, halogen, nitro and cyano; (it} R™
and R¥® both are Ci. alkyl; (iii) R* and R together are(CHz)r 5o as to form a spiro ring;
(ivi R*is hydrogen and R* and R? together are (CHz)a 50 as to form a cyclic ring that
includes the adjoining N and C atoms {v) R* is hydrogen and R™ and R? together are
{CHz)n s0 as to form a cyclic ring that includes the adjoining N and C atoms, where cis 1
t06,dis0to2 eis0to3, fis2to 3, nis2to4, and where R¥ is independently hydrogen
or Cis alkyl and R is -OR' or —-N(R*)2); {vi) R¥is H and R?" is H, CHz, CHLCHs,
CH(CH: ), CHCH(CHs ), CH(CH:)YCHCH3, CHyPh, CHa-indol-3-y], -CH2CH2SCH;,
CHzCO2H, CHC(O)NH,, CH:CHRCOOH, CHaCHRC(O)NH,, CHCHRCHaCH2NH,, -
CH:CHLCHNHC(NINIL, CHz-imidazol-4-yl, CT:OH, CH(OH)CHs, CIL((4-0H)-
Ph), CH2SH, or lower cycloatkyl; or (viii) R* is CHs, -CH2CHs, CH(CHs),
CH2CH(CHz ), CH{CH:)YCH2CH3, CH2Ph, CHz-indol-3-y1, -CHzCH28CH:z, CH2CO:H,
CH2C(O)NH,, CH:CHCOOH, CH.CHC(O)NH,, CHCH:CHLCHoNH, -
CH:CHCHoNHC(NHNH,, CHa-imidazol-4-yl, CHROH, CH{OH)CH;, CHo({4'-OH)-
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Ph), CH2SH, or lower cycloalkyl and R™ is H, where R” is independently hydrogen or
alkyl, which includes, but is not limited to, Ci2e alkyl, Ciue alkyl, or Cie alkyl, R is —
OR' or -N(R));

(d)  R'ishydrogen, Cii0 alkyl, Cr-i0 alkyl optionally substituted with a lower
alkyl, alkoxy, di(lower alkyl}-amino, or halogen, Ci.10 haloalkyl, Cs.10 cycloalkyl,
cycloalkyl alkyl, cycloheteroalkyl, aminoacyl, aryl, such as phenyl, heteroaryl, such as,

pyridinyl, substituted aryl, or substituted heteroaryl;

{e) R7is H, a lower alkyl, ON, vinyl, O-(lower alkyD), hydroxyl lower alkyl,
i.e., {CHz)pOH, where pis 1 -6, including hydroxy! methyl (CH.OH), CHaF, N,
CH:CN, CHaNHz, CHaNHCH3, CHoN(CHs Yz, alloyne (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 N5 and when X is OH, R% is CHs or CIHoF and B is a purine base, R®

cannot be H;
{(f) R®is H, CHz, CHuF, CHF:, CFs, F, or CN;
(g} XisH, OH, F, OMe, halogen, NH», or N3;

{h} Y is OH, H, Ciq alkyl, Caa alkenyl, Cou alkynyl, vinyl, N3, CN, Cl, By, F,
L NO», OC(OYO(Craalkyl), OC(OYO(Cis alkyl), OCOYO(Cra alkynyly, OC(OYG(Cas
alkenyl), OCi-10 baloalkyl, O(aminoacyl), O{C1.10 acyl), O(Ci alkyl), O(Cza alkenyl),
S{C 1 acyly, S(Crs alkyl), 5{Cou alkynyl), $(Cau alkenyl), SO(C 14 acyl), SO{C1 alkyl),
SO(Cz-4 alkynyly, SO(Caw alkenyl)y, SO2(Crs acyl}, SO2{Cros alkyl), SO Ca alkynyl),
SO2{Coa alkenyly, OS{00{C14 acyl), OS{O)(Ca alkyl), OS(0)2(Crs alkenyl), NHa,
NH{C 14 alkyl), NH(Co.4 alkenyl), NH{C2. alkynyl), NH(Cros acyl), N(Ci alkyl)z, N(C:.
s acyl )y, wherein alkyl, alkynyi, alkenyl and viny! are optionally substituted by N, CN,
one to three halogen (Cl, Br, F, 1), NO2, C(CYHCr- alkyl), C(OY3(Cra alkyly, C(OHYO(Ca-
¢ alkynyl), C{OYO(Cz-4 alkenyl), O(C1s acyl), O(Crs alkyl), O(Car-4 alkenyl), S(Cia acyl),
S{Cra allyl), 5(Caa alkynyl), S{Caa alkenyl), SO(C1.a acyl), SO(C14 alkyl), SO(Cau
atkynyl}, SG{Co. alkenyl}, SO2{Cres acyl), SGH{Crea alkvl), SOACoaa alkynyl), 80(Cous
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alkenyl), OS(01(Crs acyl}, OS{(OR(Cia alkyl)y, OS(OR(Ca alkenyl), NH2, NH(Ciu
alkyl), NH{Cy. alkenyl), NH{Cz.q alkynyl), NH(Cia acyl), N{(Cra alkylh, N(Crg acyl);

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

represented by the following structures:

rY 3
A , Sy " E NH {Z
?/KO ?)\\0
b A Jj‘v Y
a b C i |
wherein

Zis N or CR¥;

R’ R® R’ R, and RVare independently H, F, CL Br, L, OH, OR, SH, SR, NI,
NHR!, MRz, lower alkyl of C1-Cs, halogenated (F, Cl, Br, 1) lower alkyl of C1-Co, lower
alkenyl of C2-Cs, halogenated (F, CL, Br, I) lower alkenyl of Ca-Ce, lower alkynyl of Cz-
Co such as C=CH, halogenated (F, Cl, Br, I) lower alkynyl of Co-Cs, lower alkoxy of Cy-
(s, halogenated (F, Cl, Br, I} lower alkoxy of C1-Cs, CO2H, CO:R', CONHz, 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 Cio alkyl, an optionally substituted Ci.1e alkyl, an optionally
substituted lower alkyl; an optionally substituted cycloalkyl; an optionally substituted
alkynyl of C2-Cs, an optionally substituted lower alkeny! of C2-Cs, or optionally
substituted acyl, which includes but is not limited to C{O) alkyl, C{O)(Ciao alkyl),
C(OYC1-10 alkyl), or C{O)lower alkyl) or alternatively, in the instance of NR'2, each R
comprise at least one C atom that are joined to form a heterocycle comprising at least two

carbon atoms; and
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R'%is an H, halogen (including F, Cl, Br, I}, OH, OR', SH, SR/, NHz, NHR', NR"2,
NGO lower alkyl of C1-Cs, halogenated (F, CL Br, 1) lower atkyl of Ci-Cs, lower alkenyl
of Cz2-Cs, halogenated (F, Cl, Br, I) lower alkenyl of C2-Cs |, lower alkynyl of C2-Cs,
halogenated (F, CE, Br, I} lower alkvnyl of C2-Cs, lower alkoxy of C1-Ce, halogenated (F,
ClL Br, ) lower alkoxy of Ci-Ce, COoH, CO:R', CONHg, 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, (i) ~C=CHa, or (iti) ~NOz,

said process comprising;

reacting a substituted phosphochloridate compound 4 with a nucleoside analog 3

P R -
T Q
e ] S
. T
vl L
el i o Y‘&\\ §$
R? X RS
4 s
10. A process for preparing a compound, its stereoisomer, sait, hydrate,

solvate, or crystaliine form thereof, selected from among

5  2-Deoxy-2'-fluoro-2'-C-methyluridine 5'-{pheny! methoxy-alany! phosphate
((8)-2-{[(ZR 3R 4R 5R}-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin- -y -4-fluoro-3-
hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy j-phenoxy-phosphorvlamine -propionic
actd methyl ester);

& 2-Deoxy-2-fluoro-2'-C-methyluridine 3'-(pheny! methoxy-valyl phosphate
((8)-2-{[(2R 3R, 4R, 5R)-5-(2,4-Dioxo-3 4-dihydro-2H-pyrimidin- 1 -y1)-4-fluoro-3-
hydroxy-4-methyl-tetrahydro-furan-2-yImethoxy I-phenoxy-phosphorylamine }-3-methyl-
butyric acid methyl ester;

7 2-Deoxy-2'-fluore-2'-C-methyluridine 5'-(4-bromophenyl methoxy-valyl
phosphate ((S)-2-{(4-bromo-phenoxy)-[(ZR, 3R 4R 3R }-5-(2,4-dioxo-3,4-dihydro-2H-
pyrimidin-1-yl}-4-fluoro-3-hydroxy-4-methyl-tetrahy dro-furan-2-ylmethoxy }-

phosphorylamino }-3-methyi-butyric acid methyl estery;
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& 2-Deoxy-2'-fluoro-2'-C-methyiuridine 5'-(4-bromopheny! methoxy-alanyt
phosphate {((($)-2-{(4-bromo-phenoxy - (2R, 3R 4R SR)-5-(2 4-dioxo-3 4-dihydro-2H-
pyrimidin-i-y1}-4-fluoro-3-hydroxy-4-methyi-tetrahydro-furan-2-yimethoxy}-
phosphorylamino }-propionic acid methyl ester);

9 NN N-dimethylformamidinyl)-2'-deoxy-2'-fluoro-2'-C-methyicytidine;

18 2'-Deoxy-2-fluore-2'-C-methyleytidine 5'-(pheny! methoxy-alanyl phosphate
({(5)-2-{1(2R,3R 4R, 5R)-5-(2-ox0-3-amino-pyrimidin-1-y1)-4~fluoro-3-hy droxy-4-
methyl-tetrahydro-furan-2-ylmethoxy]-phenyoxy-phosphorylamine | -propionic acid
methyl ester);

11 2'-Deoxy-2'-fluoro-2'-C-methyleytidine 5'-(4-bromophenyl methoxy-valvl
phosphate (2'-Deoxy-2'-flucro-2'-C-methyluridine 5'-(4-bremopheny! methoxy-valyl
phosphate (($)-2-4 (4-bromo-phenoxy }-[{2R,3R 4R, 5R}-5-(2-0x0-3-amino-pyrimidin-1 -
y-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-yimethoxy }-phosphorylaming } -3-
methyl-butyric acid methyl ester),

12 2'-deoxy-2'-fluoro-2'-C-methyleytidine 5'-(pheny! methoxy-valyl phosphate
{({S)-2-{[(2ZR 3R 4R SR}-5-(Z-oxo-3-amino-pyrimidin-1 -yl }-4-fluore-3-hydroxy-4-
methyl-tetrahydro-furan-2-yimethoxy }-phenoxy-phosphorylamino}-3-methyl-butyric
acid methvl ester;

13 (53-2-{[(2R3R 4R, 5R}-5~2,4-Dioxo-3 4-dihydro-2H-pyrimidin-1-y1}-4-
fluoro-3-hydroxy-4-methyl-tetrahy dro-furan-2-ylmethoxy -phenoxy-phosphorylamino } -
propiomc acid ethyl ester;

14 (53-2-[[(ZR 3R 4R, 5R)-5-(2,4-Dioxo-3 4-dihydro-2H-pyrimidin-1-y1)-4-
fluoro-3-hydroxy-4-methyl-tetrghy dro-furan-2-ylhmethoxy <(naphthalen-1-yioxy)-
phosphorylamino}-propionic acid benzyl ester;

18 {[(2R,3R 4R S5R}-3-(2,4-Dioxo-3 4-dihydro-2H-pyrimidin- | -y1}-4-fluoro-3-
hydroxy-4-methyl-tetrahydro-furas-2-ylmethoxy j-phenoxy-phosphorylamino} -acetic
acid methyl ester;

16 (5)-2-{(2,4-Dichloro-phenoxy )-[(2R,3R 4R, 5R}-5+(2,4-dioxo-3 4-dihydro-2H-
pyrimidin-1-yi}-4-flioro-3-hydroxy-4-methyl-tetrahydro-firran-2-ylmethoxy §-

phosphorylamino b -propionic acid methy] ester;
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17 (S)2-[[(2R,3R 4R, 3R }-5-(2 4-Dioxo-3,4-dihydro-2H-pyrimidin-1-y]}-4-
fluoro-3-hydroxy-4-methyl-tetrahy dro-furan-2-ylmethoxy -(naphthalen-1-yloxy)-
phosphorylamino}-propionic acid methyl ester;

18 (5)-1-{[{ZR,3R 4R, 5R }-5-(2,4-Dioxo-3, 4-dihydro-2 H-pyrimidin-1-y1}-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy }-phenoxy-phosphoryi } -
pyrrolidine-2-carboxylic acid methyl ester;

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

26 (S32-{[(2R,3R,4R,5R}-5-(2,4-Dioxo-3,4-dihydro-2 H-pyrimidin- 1-y -4-
fluoro-3-hydroxy-4-methyl-tetrahy dro-furan-2-ylmethoxy -phenoxy-phosphorylamino} -
propionic acid benzyl ester;

21 {S)-2-[I(ZR 3R 4R,5R}-5-(2 4-Dioxo-3 4-dihydro-2H-pyrimidin-1-yi}-4-
fluoro-3-hydroxy-4-methyl-tetrahy dro-furan-2-ylethoxy F{4-fluoro-phenoxy)-
phosphorylaminc}-propionic acid methyl! ester;

22 (8)-2-{(4-Chloro-phenoxy}-[(ZR, 3R 4R, 5R)-5-(2,4-dioxo-3 4-dihydro-2H-
pyrimidin-1-y1}-4-fluore-3-hydroxy-4-methyi-tetrahydro-furan-2-yimethoxy}-
phosphorylamine -propionic acid methyl ester;

23 (5)-2-{(3,4-Dichloro-phenoxy}-[(2R,3R 4R, 5R }-5-(2,4-dioxo-3,4-dihydro-2H-
pyrimidin-1-y1)-4-fluore-3-hydroxy-4-methyl-tetrahydro-firan-2-yimethoxy -
phosphorylamino}-propionic acid methyl ester;

24 (83-2-{[(ZR3R4R,5R)-5-(2,4-Dioxo-3,4-dihydro-2 H-pyrimidin-1-y1}-4-
fluoro-3-hydroxy-4-methyl-tetrghy dro-furan-2-yhmethoxy -phenoxy-phosphorylamino } -
propionic acid sec-butyl ester;

25 (S)-2-{[(2R,3R 4R, SR}-5-(2 4-Dioxo-3,4-dihvdro-2H-pyrimidin-1-y1)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy |-phenoxy-phosphorviamino -
propionic acid isopropyl ester;

26 (S32-[[(2R,3R4R,5R}-5+(2,4-Dioxo-3,4-dihydro-2H-~pyrimidin-1-y1}-4-
fluoro-3-hydroxy-4-methyl-tetrahy dro-furan-2-ylmethoxy -(4-methoxy-phenoxy -

phosphorylamino]-propionic acid butyl ester;
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27 (832-[[(2R,3R 4R, 5R)-5+(2,4-Dioxo-3,4-dihydro-ZH-~pyrimidin-1-y1}-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy -{4-flucro-phenoxy )-
phosphorylamino}-propionic acid ethyl ester;

28 (S)-2-[[(2ZR, 3R 4R, 5R)-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin-1-y1)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy <(4-fluoro-phenoxy)-
phosphorylamino]-propionic acid isopropy! ester;

28 (5)-2-[I(2R.3R,4R,5R}-53-(2 4-Dioxo-3 4-dihydro-2H-pyrimidin-1-y1)-4-
fluore-3-hydroxy~-4-methyl-tetrahy dro-furan-2-ylmethoxy -{4-fluoro-phenoxy -
phosphorylamino-propionic acid benzyi ester;

30 (S32-[[(2R,3R AR, 3R }-5+(2,4-Dioxo-3,4-dihydro-2ZH-pyrimidin-1-y1}-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy j-(4-methoxy-phenoxy)-
phosphorylamino}-propionic acid isopropyl ester;

31 (8)-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-tetrahy dro-furan-2-ylmethoxy }-
phosphorylamine}-propionic acid benzyl ester;

32 (5)-2-{(2 4-Dichioro-phenoxy }-{(2R 3R 4R SKR}-5-(2 4-dioxo-3,4-dihydro-2H-
pyrimidin-1-y1}-4-fluore-3-hydroxy-4-methyi-tetrahydro-furan-2-yimethoxy}-
phosphorylamine -propionic acid butyl ester;

33 (532-{[(2R,3R4R,5R}-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin- 1-y1 }-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy -p-tolyloxy-
phosphorylamino}-propionic acid isopropyl ester;

34 (83-2-[[{(ZR,3R 4R, 5R)-5+(2,4-Dioxo-3 4-dihydro-2H-pyrimidin-1-y1}-4-
fluoro-3-hydroxy-4-methyl-tetrghy dro-furan-2-ylhethoxy (4-fluoro-phenoxy)-
phosphorylamino}-propionic acid butyl ester;

35 (8)-2-{(3,4-Dichloro-phenoxy)-[(2R,3R 4R SR}-5-(2 4-dioxo-3,4-dihydro-2H-
pyrimidin-1-y1}-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy ]~
phosphorylamino }-propionic acid ethyl ester;

36 (5)-2-{(2-Chloro-phenoxy -[{ZR, 3R, 4R, 5R)-5-(2 4-dioxo-3,4-dihydro-2H-
pyrimidin-1-yi}-4-flioro-3-hydroxy-4-methyl-tetrahydro-firran-2-ylmethoxy §-

phosphorylamino t-propionic acid isopropyl ester;
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37 (S32-[[(2R,3R 4R, 5R)-5+(2,4-Dioxo-3,4-dihydro-ZH-~pyrimidin-1-y1}-4-
fluoro-3-hydroxy-4-methyl-tetrahy dro-furan-2-ylmethoxy }-{(4-methoxy-phenoxy)-
phosphorylaminol-propionic acid benzy] ester;

38 (S§)-2-{[(ZR3R,4R,5R)-5+(2,4-Dioxo-3,4-dihydro-2H-pyrimidin-1-y1)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy -phenoxy-phosphorylamino} -
propionic acid penty! ester;

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

40 (5)-2-{(4-Chloro-phenoxy)-[(ZR,3R,4R,5R}-5-(2 4-dioxo-3,4-dilydro-2H-
pyrimidin-1-yl}-4-fluore-3-hydroxy-4-methyl-tetrahydro-furan-2-yimethoxy]-
phosphorylamino t-propionic acid butyl ester,

41 {8)-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-tetrahy dro-furan-2-ylmethoxy }-
phosphorylaminc}-propionic acid ethyl ester;

42 (S)-2-{[(2R,3R 4R 5R}-5-(2 4-Dioxo-3 4-dihvdro-2 H-pyrimidin-1-yl3-4-
fluore-3-hydroxy-4-methyl-tetrahy dro-furan-2-ylmethoxy -p-tolvioxy-
phosphorylamine -propionic acid butyl ester;

43 (S832-{[(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 -p-tolyloxy-
phosphorylamino}-propionic acid benzyl ester;

44 {83-2-{[(ZR,3R4R,5R)-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin-1-y1}-4-
fluoro-3-hydroxy-4-methyl-tetrghy dro-furan-2-yhmethoxy -phenoxy-phosphorylamino } -
butyric acid methyl ester;

45 (S)-2-{[(2R,3R 4R SR)-5-(2 4-Dioxo-3,4-dihydro-2H-pyrimidin-1-y1)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy |-phenoxy-phosphorviamino -
propionic acid 4-fluoro-benzyl ester;

46 (5)-2-{(2-Chloro~-phenoxy }-[{ZR, 3R 4R, SR}-5-(2 4-dioxo-3,4-dihydro-2H-
pyrimidin-1-yi}-4-flioro-3-hydroxy-4-methyl-tetrahydro-firran-2-ylmethoxy §-

phosphorylamine b -propionic acid butyl ester,
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47 (S8)-2-{[(OR, 3R 4R 5R}-5-(2,4-Dioxo-3,4-dibydro-2H-pyrimidin-1-y1 }-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy l-phenoxy-phosphorylamino} -
proptonic acid 3-methvi-butyl ester;

48 (8)-2-{(2,4-Dichioro-phenoxy)-[{ZR 3R, 4R, 5R)-5-(2,4-diox0-3,4-dihydro-2H-
pyrimidin-i-yl-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy }-
phosphorylamino }-propionic acid ethy! ester;

49 (S)-2-{[{2R.3R 4R, SR}-53-{2,4-Dioxo-3 4-dihydro-2H-pyrimidin-1-yi)-4-
fluore-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy -phenoxy-phosphorylamino} -
propionic acid cyclohexyl ester;

80 (R)-2-{1(ZR,3R 4R, 5R}-5-(2,4-Dioxo-3 4-dihydro-2H-pyrimidin-1 -y }-4-
fluoro-3-hydroxy-4-methyl-tetrahy dro-furan-2-ylmethoxy -phenoxy-phosphorylamino} -
propionic acid butyl ester;

51 (R3-2-{I(2R 3R 4R 5R})-5-(2 4-Dnoxo-3,4-dihydro-2H-pyrimidin-1-y1)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-yhoethoxy -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-tetrahy dro-furan-Z-ylmethoxy Fphenoxy-phosphorvlamino -
propionic acid benzyl ester;

53 (8)-2-{(2-Chloro-phenoxy }-[{ZR, 3R 4R, 5SR}-5-(2 4-dioxo-3,4-dihydro-2H-
pyrimidin-1-y1)-4-fluore-3-hydroxy-4-methyl-tetrahydro-firan-2-yimethoxy -
phosphorylamino}-propionic acid butyl ester,

54 (8)-2-{(4-Bromo-phenoxy }-[(ZR,3R 4R, 5R}-5-(2 4-dioxo-3,4-dihydro-2H-
pyrimidin-1-y-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy }-
phosphorylamino}-propionic acid isopropyl ester;

55 (5)-2-[[{(ZR, 3R 4R 5R)-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin- 1-y1)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy -{4-fluoro-phenoxy)-
phosphorylamino}-propionic acid cyclohexyl ester;

86 (8)-2-[[{ZR 3R 4R, SR})-5-(2 4-Dioxo-3,4-dihydro-2H-pyrimidin-1-y)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy |-(4-bromo-phenoxy)-

phosphorylaminol-propionic acid cyclohexyl ester;
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87 (5)-2-{[(ZR 3R 4R, SR}-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin-1-y{}-4~
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy l-phenoxy-phosphorylamino} -
butyric acid isopropyl ester;

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

58 (83)-2-[[(2R,3R 4R, 3R )-5-(2,4-Dioxo-3,4-dibydro-2 H-pyrimidin- 1-yi}-4-
fluore-3-hydroxy~-4-methyl-tetrahydro-furan-2-ylmethoxy -{4-fluoro-phenoxy -
phosphorylamino]-butyric acid cyclohexyl ester;

60 (83-2-{(4-Chloro-phenoxy)-{(2R,3R, 4 R,5R)-5-(2 4-dioxo-3,4-dihydro-2H-
pyrimidin-1-yl}-4-fluore-3-hydroxy-4-methyl-tetrahydro-furan-2-yimethoxy]-
phosphorylamino }-butyric acid isopropyl ester;

61 (S3-2-{[(2R 3R 4R, 5R3-5-(2 4-Dioxo-3 4-dihydro-2H-pyrimidin-1-yi}-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-yhoethoxy -phenoxy-phosphorylamino } -
propionic acid 2,2-difluoro-ethyl ester;

62 (8)-2-{[{(ZR 3R 4R, 5R)-5-(2,4-Dioxo- 3 4-dihydro-2H-pyrimidin-1-yi}-4-
fluoro-3-hydroxy-4-methyl-tetrahy dro-furan-2-ylmethoxy Fphenoxy-phosphorvlamino -
propionic acid 2.2, 2-trifluoro- 1 -tritflucromethyi-ethyl ester;

63 (5)-2-{[(ZR,3R, 4R, 5R})-5-(2,4-Dioxo-3 4-dihvdro-2H-pyrimidin-1-yi}-4~
fluoro-3-hydroxy-4-methyl-tetrahy dro-furan-2-ylmethoxy -phenoxy-phosphorylamino -
propiomc acid 2-fluoro-1-flucromethyl-ethyl ester;

64 (5)-2-{[(2R,3R 4R, 5R3-5-(2,4-Dioxo- 3,4-dihydro-2H-pyrimidin-1-yi)-4-
fluoro-3-hydroxy-4-methyl-tetrghy dro-furan-2-yhmethoxy -phenoxy-phosphorylamino } -
propionic acid cyclopropyl methyl ester;

65 (8y-2-{[(2R 3R 4R, 5R})-5-(2.4-Dioxo-3,4-dihydro-2H-pyrimidin- 1 -yi}-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy |-phenoxy-phosphorviamino -
butyric acid cyclopentyl ester;

66 (8)-2-{[{ZR,3R 4R, SR)-5+6- Amino-purin-9-y! i-4-fluocro-3-hydroxy~-4-methyl-

tetrahydro-furan-2-ylmethoxy Fphenoxy-phosphorviamine}-propionic acid methyl ester;
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67 (5)-2-{[(ZR 3R, 4R, SR}-3-(2-Amino-0~hydroxy-~purin-9-yi }-4-fluoro-3-
hydroxy-4-methyl-tetrahydro-turan-2-ylmethoxy J-phenoxy-phosphorylamino | -propionic
actd methyl ester;

68 (5)-2-{{R)-[(ZR, 3R 4R, SR)-5-(2, 6-Diamino-purin-9-yi }-4-fluoro-3-hydroxy-4-
methyl-tetrahydro-furan-2-ylmethoxy |-phenoxy-phosphorylamine } -propionic acid
methyl ester;

&8 (83)-2-{[(ZR3R 4R, 5R}-5-(2-Arnvino-6-cyclopentylamino-purin-9-y1)-4-tlucro-
3-hydroxy-4-methyl-tetrahydro-furan-2-yimethoxy |-phenoxy-phosphorylamino} -
propionic acid methyl ester;

70 (S3-2-{[(ZR 3R 4R, 5R)-5-(2-Amino-6-azetidin-1-yl-purin-9-yl)-4-fluoro-3-
hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy J-phenoxy-phosphorylamino }-propionic
actd methyl ester;

71 {S32-{[(2R 3R 4R, 5R3-5-(2-Amino-6-diethylamino-purin-9-yi }-4-fluoro-3-
hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxyj-phenoxy-phosphorylamino Y-propionic
acid methyl ester;

72 {8)-2-{[{ZR 3R 4R, 5R)-5-(2-Amino-6-propylamino-purin-9-yl}-4-fluore-3-
hydroxy-4-methyi-tetrahydro-furan-2-yImethoxy I-phenoxy-phosphorylamine } ~propiosic
acid methvl ester;

73 (5)-2-{[(ZR,3R, 4R, 5R}-5-(2- Amino-0~cyclobutylamino-purin-S-y1}-4-fluoro-
3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy -phenoxy-phosphorylamino } -
propionic acid methyl ester;

74 (5)-2-({(2R,3R 4R, SR -5-[ 2-Amino-6-(4-methyl-piperazin-1-y1)-purin-9-y 1}-
4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylimethoxy }-phenoxy-p
hosphorylamine)-propionic acid methyl ester;

75 (28)-methyl 2-((2R,3R 4R, 5R )-4-fluoro-3-hydroxy-4-methyl-5-(6-
{propylamino)}-SH-purin-g-yljtetrahydrofuran-2-
yDmethoxy }{phenoxy)phosphorylamino)propanoate;

76 (28 )}-methyl 2-((({2R,3R 4R, SR}-5-(6-(cyclobutylamino}-9H-purin-9-y1}-4~
fluoro-3-hydroxy-4-methyltetrahydrofuran-2-

yhmethoxy }phenoxy )phosphorylamino)propanoate;
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77 (ZS}-methyl 2-{{({2ZR 3R 4R, SR }-5-(6-{cyclopentylamino}-SH-purin-8-yi}-4-
fluoro-3-hydroxy-4-methyltetrahydrofuran-2-
yhpmethoxy }phenoxy jphosphorylanino)propanoate;
78 (25 )-methyl 2-((((2R,3R 4R 5R)-5-(6-(aziridin-1 -y}-9H-purin-9-y1)-4-fluoro-
5 3-hydroxy-4-methylietrahydrofuran-2-
yhmethoxy }{phenoxy)phosphorylamine)propanoaie;
79 (28)-methyl 2-(({(2R, 3R AR, 5R )-4-fluoro-3-hydroxy-4-methyl-53-{ 6-(piperidin-
1-y1)-9H-purin-9-yljtetrahydrofuran-2-
vhmethoxy }phenoxy)phosphorylamino)propanoate; and
i0 80 (28)-methyl 2-({{{2R, 3R 4R, SR }-5-(6-(azetidin-1-y1}-9H -purin-9-y1}-4-fluoro-
3-hydroxy-4-methyltetrahydrofuran-2-

yhmethoxy }phenoxy phosphorylaminojpropanoate

said process comprising:

15 reacting a substituted phosphochloridate compound 4 with a nucleoside analog 3
il 3 . /R‘ .
o 1 HO//)Q&::\Y/ Base
/!" “ B

| & 3
R0 i (0] YQ:\ -:,“f

it X R
4 3

i1 A product its stereoisomer, salt, hydrate, solvate or crystalline form

thereof, prepared a process comprising:
reacting a substituted phosphochloridate compound 4 with a nucleoside analog 8
a b Rt
R R

: o ,
D%N’ELX‘ Ho::;‘»( oot B

RO R?G Y S

20 4 5

wherein
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(2) 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 Cis alkyl, Caw alkenyl, Czs alkyaoyl, Cis
alkoxy, F, C1, Br, I, nitro, cyano, Cis haloalkyl, -N(R":, Cie acylamino, -NHSO:Cis
alkyl, -SON(RY ), CORY', and -SO:2C 16 alkyl; (RYis independently hydrogen or alkyl,
which includes, but is not limited to, Cia0 alkyl, Ci10 alkyl, or Cre alkyl, R' is ~OR' or -

N(R")2);

(ty  R?is hydrogen, C 1o altkyl, R or R™® and R? together are (CH2)a 50 a5 to
form a cyclic ring that includes the adjoining N and C atoms, C(OYCR¥R®*NHR!, where
nis2to4and RY, R and RY;

(¢)  R'™and R* are (i) independently selected from hydrogen, Ci-10 alkyl,
cycloalkyl, -(CH2)(NR™ Y, Crs hydroxyalkyl, -CHaSH, -{(CH2)28(0)Me, -
{CH2NHC(=NH)NHz, (1H-indol-3-ylymethyl, (1H-imidazol-4-yvlymethyl, -
(CH2).COR™", aryl and aryl C13 alkyl, said aryl groups optionally substituted with a
group selected from hydroxyl, Ci-io alkyl, Cie alkoxy, halogen, nitro and cyano; (it} R®
and R*® both are C1.6 alkyl; (iii) R* and R™ together are{CHz)r 50 as to form a spiro ring;
(iv) R*is hydrogen and R* and R? together are (CHz)a s0 as to form a cyclic ring that
includes the adjoining N and C atoms (v) R* is hydrogen and R™ and R? together are
{CHz)x s0 as to form a cyclic ring that includes the adjoining N and C atoms, where cis 1
to6,disOto2, eis0to3, fis2to 5, nis 2 to 4, and where R’ is independently hydrogen
or Cre alkyl and R?" 15 -OR' or ~N(R*)2); (vi) R¥is H and R?" is H, CHs, CH2CHs,
CH(CHz),, CH2CH(CH3)2, CH(CH3)YCH,CH;, CHoPh, CHa-indol-3-yl, -CHCH2SCH5,
CH:COnH, CHLC(O)NH:, CH:CH2COOH, CHCHC(OINH, CH:CHaCH2CHONH,, -
CHCHCHoNHO(NHNH,, CH-imidarzel-4-yl, CH:0H, CH{OH)CH;, CHz((4-OH)-
Ph), CH2SH, or lower cycloalkyl; or (viii) R**is CHs, -CHCH;, CH(CHz)s,
CHCH(CHs ), CH{CH)CH2CH, CHoPh, CHz-indol-3-y1, -CHzCH2SCH:, CH2CO0H,
CHC(O)NH, CHLCH2COOH, CHyCHC(O)NH, CHCH.CH,CHNED, -
CH:CHLCHONHO(NHINH:, CHz-imidazol-4-yl, CH20H, CH(OH)CHs, CH({(4'-OH)-

Ph), CH2SH, or lower cycloalkyl and R*" is H, where R” is independently hydrogen or
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alkyl, which includes, but is not limited to, Ci20 alkyl, Ci-10 alkyl, or Cre alkyl, R is -

OR' or -N(R™h):

(dy  R*ishydrogen, Ci.ioalkyl, Ci-i0 alkyl optionally substituted with a lower
alkyl, alkoxy, diflower alkyly-amino, or halogen, Ci-10 haloalkyl, Cs.0 cycloalkyl,
cycloalkyl alkyl, cycloheteroatkyl, aminoacyl, aryl, such as phenyl, heteroarvl, such as,

pyridinyl, substituted aryl, or substituted heteroaryl;

(e) R7 is H, a lower alkyl, ON, vinyl, O-(lower alkyl), hydroxyl lower alkyl,
te, -(CHa}pOH, where pis 1 -6, including hydroxy! methyl (CH20OH), CH2F, N3,
CHRCN, CHaNH,, CHoNHCH:, CHRN(CHs),, alkyne (optionaily substituted), or halogen,
including F, C1, Br, or I, with the provisos that when X is OH, base is cytosine and R® is
H, R’ cannot be Ns and when X is OH, R® is CHs or CHoF and B is a purine base, R’

cannot be H;
(D R&is H, CHs, CHoF, CHF2, CFs F, ot CON;
(g) Xis H, GH, F, OMe, halogen, NHa, or N3;

{h) Y is OH, H, Cia allyl, Caa alkenyl, Caa alkynyl, vinyl, N3, CN, Cl, Br, F,
[, NOz, OC(OW(Cra alky ), DC{O0({C 1 alkyl), OCIO(Cra alkynyl), OC{NG{Cau
alkenyl), OCi-10 haloalkyl, O(aminoacyl), O{Ci.0 acyl), O{(C14 alkyl), O(Czs alkenyl),
S{Crua acvl}), S(Cra altkyl), S{Ca.1 alkynyl}, S{Cza alkenyl), SG(Cra acvl), SG{C14 allkyl),
SO(Cr-s alkynyl), SOG(Cra alkenyl), SO{(Cie acyl), SOHCi alkyl), SG{Caus alkynyl),
S02{Cz4 alkenyl), OS{OR{Cru acyl), OS(0{Cr alkyl), OS((12{C24 alkenyl), NH;,
NH(Cra alkyly, NH{Cag alkenyly, NH(Cou alkynyl), NH(C1.4 acyl), N(Cra alkyly, N{C:.
18 acylh, wherein alkyl, alkynyl, alkenyl and vinyl are optionally substituted by Ni, CN,
one to three halogen (ClL, Br, F, I}, NOa, C(OYO(C14 alkyl), C{OYO(Ci4 alkyl), C(OYO(Ca-
4 alkynyl), C{OYO(Caa alkenyl), O{Cis acyl), O(Cra alkyl), O(Cau alkenyl}, S(Ci4 acyl),
S{C1-1 altkyl), S(Cz-1 alkynyl), S(Cz4 alkenyl), SO(Ci4 acyl), SO(C14 alkyl), SG(Cz4
alkynvl), SO(Caa alkenvl), SO2(Cia acyl), SOCig alkyl), SOACra alkynyl), SO2(Coa
atkenyt), OS(OR(Cis acyl), OS(OR{Cia alkvl), OS(0GR{Cos alkenyl), NHz, NH{Ciu
alkyly, NH(C:.4 alkenyl), NH{Cx. alkynyl), NH{C1.q acyl), N{C14 alkyik, N{Cy.4 acvl)s;
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the base is a naturally occurring or modified purine or pyrimiding base

represented by the following structures:

B’ O R0 ¢
® z Ry & NH {ZIL\N /N NH
LA S
R’ ?/&o R’ [‘E{/KO N N/ rit N N/ NH,
s A A
a b € d

wherein
Zis N or CRY;

R7,RER? RY and R'are independently H, F, Cl, Br, I, OH, OR’, $H, SR’ NH;,
NHR', NR"2, lower alkyl of C1-Cs, halogenated (F, Cl, Br, I} lower alkyl of C1-Cs, lower
alkenyl of C2-Ce, halogenated (F, Cl, Br, [) lower alkenyl of Ci-Cs, lower alkynyl of C2-
Cs such as C=CH, halogenated (F, Cl, Br, I) lower alkynyl of C2-Cs, lower alkoxy of Ci1-
Cs, halogenated (F, Cl, Br, 1} lower alkoxy of C1-Cs, CO2H, COR', CONHz, CONHR,
CONR'2, CH=CHCO:H, or CH=CHCG:R,

wherein R' is an optionally substituted alkyl , which includes, but is not limited to,
an optionally substituted Cioo alkyl, an optionally substituted Ci-io alkyl, an optionally
substituted lower alkyi; an optionally substituted cycloalkyl; an optionally substituted
alkynyl of C2-Cs, an optionally substituted lower alkenyl of C2-Cs, or optionally
substituted acyl, which includes but is not limited to C(0) alkyl, C{OW oo alkyl),
C{OY}Cropo alkyl), or C{O¥lower alkyl) or alternatively, in the instance of NR"2, 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, C1, Br, I}, OH, OR', SH, SR', NH, NHR', NR'2,
NOz lower aitkyl of Ci-Cs, halogenated (F, CL By, I) lower aikyl of Ci-Ce, lower alkenyl
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of C2-Cs, halogenated (F, Cl, Br, ) lower alkenyl of C2-Cs , lower alkynyl of Ca-Cs,
halogenated (F, Cl, Br, I) lower alkynyl of C3-Cs, lower alkoxy of Ci-Ce, halogenated (F,
CL Br, ) lower alkoxy of Ci-Ce, CO:H, CO2R!, CONHp, CONHR', CONR",
CH=CHCOnH, or CH=CHCO:R; with the proviso that when base is represented by the
structure ¢ with R being hydrogen, R is not a: (1) ~C=C-H, (i1) ~C=CHa, or (i) -NO2

and
wherein X' is a leaving group, such as, Cl

12 A product its stereoisomer, salt, hydrate, solvate or crystalline form

thereof, prepared a process comprising:

reacting a substituted phosphochloridate compound 4 with a nucleoside analog 8

33 b RL
BN\ Mo

O§ )(N,.iiﬁ.“ by HO/I:;:\/O\)A‘B% ¢

/

A O >l
RO 2 Y K Re

4 3

wherein the product comprises a compound, its sterecisomer, salt, hydrate,

solvate, or crystalline form thereof, selected from among

5 2-Deoxy-2'-fluore-2'-C-methyluridine 5'-(phenyi methoxy-alanyl phosphate
{{(S)-2-{[(2R 3R 4R, 5R)-5-(2 4-Dioxo-3 4-dihydro-2H-pyrimidin-1-y1}-4-flucro-3-
hydroxy-4-methyl-tetrahydro-furan-2-yimethoxy j-phenoxy-phosphorylamine }-propionic
acid methyl ester);

& 2-Deoxy-2'-fluore-2'-C-methyluridine 5'-(phenyt methoxy-valyl phosphate
({(5)-2-{[{2R 3R 4R, SR)-5-(2 4-Dioxo-3,4-dihydro-2H-pyrimidin-1-y1)-4-flaoro-3-
hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy }-phenoxy-phosphorylamino}-3-methyl-
butyric acid methyl ester;

7 2-Deoxy-2'-fluore-2'-C-methyluridine 5'-(4-bromopheny! methoxy-valyi

phosphate {{S)-2-{{4-bromo-phenoxy)-[(2R, 3R 4R 5R)}-5-(2 4-dioxo-3 4-dihydro-2H-
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pyrimidin-1-yl)-4-fluore-3-hydroxy-4-methyl-tetrahy dro-furan-2-ylimethoxy |-
phosphorylamino}-3-methyl-butyric acid methyl ester);

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

9 NN, N-dimethylformamidinyl}-2'-deoxy-2'-fluoro-2'-C-methyleytidine;

10 2'-Deoxy-2'-fluoro-2'-C-methyleytidine 3'~(phenyl methoxy-alanyl phosphate
({({8)-2-{[(2R,3R 4R, 5R)-5-(2-0ox0-3-aminc-pyrimidin- 1-y])-4-fluore-3-hy droxy-4-
methyl-tetrahvdro-tfuran-2-ylmethoxy |-phenyoxy-phosphorviamino }-propionic acid
methyl ester};

11 2-Deoxy-2'-fluore-2'-C-methyleytidine §'-(4-bromopheny! methoxy-valyl
phosphate (2'-Deoxy-2'-fluoro-2'-C-methyluridine 5'-(4-bromopheny! methoxy-valyt
phosphate ((8)-2-{{4-bromo-phenoxy}-[(ZR, 3R 4R SR }-5-(2-oxo-3-amino-pyrimidin-1-
vid-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-yimethoxy |-phosphorylamino § -3-
methyl-butyric acid methy! ester);

12 2%-deoxy-2'-fluore-2'-C-methylcytidine 3'-(pheny! methoxy-valyl phosphate
{({(S)-2-{[(ZR 3R 4R 5R)}-5-(2-0ox0-3-aminc-pyrimidin- i -y-4-fluoro-3-hydroxy-4-
methyl-tetrahydro-furan-2-ylimethoxy j-phenoxy-phosphorylamino }-3-methyl-butyric
actd methyl ester;

13 (S)-2-{[(ZR3R 4R SR)-5-(2 4-Dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-4-
fluore-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy -phenoxy-phosphorviaming ;-
propionic acid ethyl ester;

14 (5)-2-[[(2R,3R 4R, 3R }-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin- {-y1}-4-
fluoro-3-hydroxy-4-methyl-tetrahy dro-furan-2-ylmethoxy -(naphthalen-1-yloxy)-
phosphorylamino-propionic acid benzyl ester;

15 {[(2R,3R4R,5R)-5-(2,4-Dioxo-3 4-dihydro-2H-pyrimidin- 1 -y1)-4-fluoro-3-
hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy j-phenoxy-phosphorvlamine }-acetic

acid methy! ester;
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16 (5)-2-{(2,4-Dichloro-phenoxy)-[(2R,3R 4R 5R}-5-(2,4-dioxo-3 4-dihydro-2H-
pyripidin-1-yh-4-fluore-3-hvdroxy-4-methyl-tetrahydro-furan-2-ylmethoxy |-
phosphorylamino }~-propionic acid methy] ester;

17 (S3-2-[[(ZR,3R 4R, 5R)-5-(2,4-Dioxo-3 4-dihydro-2H-pyrimidin-1-y1)-4-
fluoro-3-hydroxy-4-methyl-tetrahy dro-furan-2-ylmethoxy <(naphthalen-1-yioxy)-
phosphorylamino-propionic acid methyl ester;

18 (S)-1-{[{(ZR3R 4R SR}-5-(2,4-Dioxo-3,4-dihydro-2 H-pyrimidin-1-yl)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy -phenoxy-phosphoryi } -
pyrrolidine-2-carboxylic acid methyl ester;

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

20 (Sy-2-{[(ZR3R 4R, 5R)-5-2,4-Dioxo-3,4-dihydro-2H-pyrimidin-1-y{}-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-yhoethoxy -phenoxy-phosphorylamino } -
propionic acid benzyl ester;

21 (S)-2-[[(2R,3R 4R SR)-5-(2,4-Diexo-3 4-dihydre-2H-pynmidin-1-y1)-4-
fluore-3-hydroxy-4-methyl-tetrahy dro-firan-2-ylmethoxy }-{(4-fluoro-phenoxy)-
phosphorylamine |-propionic acid methyl ester;

22 (8)2-{(4-Chioro-phenoxy }-[{2R. 3R 4R, 5R)}-5-(2 4-dioxo-3,4-dihydro-2H-
pyrimidin-1-y1)-4-fluore-3-hydroxy-4-methyl-tetrahydro-firan-2-yimethoxy -
phosphorylamino}-propionic acid methyl ester;

23 {(83-2-{(3,4-Dichioro-phenoxy)}-{ {ZR 3R 4R, 5R)-5-(2,4-diox0-3,4-dihydro-2H-
pyrimidin-1-y-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy }-
phosphorylamino}-propionic acid methyl ester;

24 (S)-2-{[(2R,3R 4R, SR}-5-(2 4-Dioxo-3,4-dihvdro-2H-pyrimidin-1-y1)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy |-phenoxy-phosphorviamino -
propionic acid sec-butyl ester;

25 (S32-{[(PR,3R4R,5R)-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin- 1-y1 }-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy }-phenoxy-phosphorylamino} -

propionic acid isopropyl ester;
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26 (S32-[[(2R,3R 4R, 5R)-5+(2,4-Dioxo-3,4-dihydro-ZH-~pyrimidin-1-y1}-4-
fluoro-3-hydroxy-4-methyl-tetrahy dro-furan-2-ylmethoxy }-{(4-methoxy-phenoxy)-
phosphorylamino}-propionic acid butyl ester;

27 (8)2-[[(2ZR,3R 4R, 5R)-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin-1-y1)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy <(4-fluoro-phenoxy)-
phosphorylamino-propionic acid ethyl ester;

28 (5)-2-[I(2R.3R,4R,5R}-53-(2 4-Dioxo-3 4-dihydro-2H-pyrimidin-1-y1)-4-
fluore-3-hydroxy~-4-methyl-tetrahy dro-furan-2-ylmethoxy -{4-fluoro-phenoxy -
phosphorylamino}-propionic acid isopropyl ester;

29 (S32-[[(2R,3R 4R, 3R }-5+(2,4-Dioxo-3,4-dihydro-2ZH-pyrimidin-1-y1}-4-
fluoro-3-hydroxy-4-methyl-tetrahy dro-furan-2-ylmethoxy -(4-fluoro-phenoxy -
phosphorylamino]-propionic acid benzyl ester;

30 (S)-2-[[{(ZR 3R 4R 5R)}-5-{2 4-Dioxo-3 4-dihydro-2H-pynimidin-1-yi)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-yhethoxy 4-methoxy-phenoxy)-
phosphorylaminol-propionic acid isopropyl ester;

31 (8)-2-{(2-Chloro-phenoxy}-[(ZR, 3R 4R, 5R)-5-(2,4-dioxo-3 4-dihydro-2H-
pyrimidin-1-y1}-4-fluore-3-hydroxy-4-methyi-tetrahydro-furan-2-yimethoxy}-
phosphorylamine j-propionic acid benzyl ester;

32 (5)-2-{(2,4-Dichloro-phenoxy}-[(2R,3R 4R, 5R }-5-(2,4-dioxo-3,4-dihydro-2H-
pyrimidin-1-y1)-4-fluore-3-hydroxy-4-methyl-tetrahydro-firan-2-yimethoxy -
phosphorylamino}-propionic acid butyl ester,

33 (83-2-{[{(ZR3R4R,5R)}-5-(2,4-Dioxo-3,4-dihydro-2 H-pyrimidin-1-y1}-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-yhethoxy l-p-tolyloxy-
phosphorylamino}-propionic acid isopropyl ester;

34 (S)-2-[[(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 -{4-fluoro-phenoxy)-
phosphorylamino}-propionic acid butyl ester;

35 (8)-2-{(3,4-Dichioro-phenoxy }-{(2R,3R 4R, 5R - 5-(2,4-dioxo-3,4-dihydro-2H-
pyrimidin-1-yi}-4-flioro-3-hydroxy-4-methyl-tetrahydro-firran-2-ylmethoxy §-

phosphorylamine §-propionic acid ethyl ester;
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36 (5)-2-{(2-Chioro-phenoxy }-[{ZR, 3R 4R, 5R}-5-(2 4-dioxo-3,4-dthydro-2H-
pyripidin-1-yh-4-fluore-3-hvdroxy-4-methyl-tetrahydro-furan-2-ylmethoxy |-
phosphorylamino }-propionic acid isopropyi ester;

37 (S§3-2-[[(ZR,3R 4R, 5R)-5+(2,4-Dioxo-3,4-dihydro-2H-pyrimidin-1-y1}-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy }~(4-methoxy-phenoxy -
phosphorylamino}-propionic acid benzyl ester;

38 (S)-2-{[(ZR,3R 4R, 5R}-5-(2 4-Dioxo-3 4-dihydro-2 H-pyrimidin-1-yi)-4-
fluore-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy -phenoxy-phosphorylamino} -
propionic acid pentyl ester;

39 (5)-2-{(4-Chloro~-phenoxy)-[(ZR,3R,4R,5R)-3-(2,4-dioxo-3 4-dibydro-2H-
pyrimidin-1-yl}-4-fluore-3-hydroxy-4-methyl-tetrahydro-furan-2-yimethoxy]-
phosphorylamino }-propionic acid isopropyl ester;

40 (8)-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-tetrahy dro-furan-2-ylmethoxy }-
phosphorylamino}-propionic acid butyl ester;

41 (S)-2-{(4-Chloro-phenoxy)}-[(ZR 3R 4R 5R)-5-(2 4-dioxo-3 4-dihydro-2H-
pyrimidin-1-y1}-4-fluore-3-hydroxy-4-methyi-tetrahydro-furan-2-yimethoxy}-
phosphorylamino j-propionic acid ethyl ester;

42 (S8y-2-{[(2R, 3R 4R 5R}1-5-(2,4-Dioxo-3,4-dibydro-2H-pyrimidin- 1-y1 -4~
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy -p-tolyloxy-
phosphorylamino}-propionic acid butyl ester,

43 {83-2-{[(ZR3R 4R, 5R)-5-(2,4-Dioxo- 3,4-dihydro-2H-pyrimidin-1-y1}-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-yhethoxy l-p-tolyloxy-
phosphorylamino}-propionic acid benzyl ester;

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

45 (8)-2-{[(QR 3R 4R 5R}-5-(2,4-Bioxo-3,4-dibydro-2H-pyrimidin- 1-y }-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy }-phenoxy-phosphorylamino} -

proptonic acid 4-fluoro-benzyl ester;
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46 (S)-2-{(2-Chloro-phenoxy }-[{ZR, 3R 4R, SR}-5-(2 4-dioxo-3,4-dihydro-2H-
pyripidin-1-yh-4-fluore-3-hvdroxy-4-methyl-tetrahydro-furan-2-ylmethoxy |-
phosphorylamino b -propionic acid butyl ester,

47 {8)2-{[(2R3R,4R,5R)-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin-1-yi)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy -phenoxy-phosphorylamino} -
propionic acid 3-methyl-butyl ester;

48 (5)-2-{(2,4-Dichloro~phenoxy - (2R, 3R 4R, SR)-5-(2 4-dioxo-3,4-dihydro-2H-
pyrimidin-1-y1}-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy]-
phosphorylamine }-propionic acid ethyl ester;

49 (5)-2-{[(OR,3R 4R, 5R)-5-(2,4-Bioxo-3,4-dibydro-2 H-pyrimidin- 1-y }-4-
fluoro-3-hydroxy-4-methyl-tetrahy dro-furan-2-ylmethoxy -phenoxy-phosphorylamino} -
propionic acid cyclohexyl ester;

50 (R3-2-{I(2R 3R 4R 5R})-5-(2 4-Dioxo-3,4-dihydro-2H-pyrimidin-1-y1)-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-yhoethoxy -phenoxy-phosphorylamino } -
propionic acid butyl ester;

51 (R)-2-1[(2R 3R.4R,5R}-5-(2,4-Dioxo-3 4-dihydro-2H-pyrimidin-1-yl }-4-
fluoro-3-hydroxy-4-methyl-tetrahy dro-furan-Z-ylmethoxy Fphenoxy-phosphorvlamino -
propionic acid isopropyl ester;

52 (R)}-2-{{(2R,3R 4R, 5R}-5-(2,4-Dioxo-3 4-dihydro-2H-pyrimidin-1 -y -4~
fluoro-3-hydroxy-4-methyl-tetrahy dro-furan-2-ylmethoxy -phenoxy-phosphorylamino -
propionic acid benzyl ester,

53 (8)-2-{(2-Chloro-phenoxy }-[(2R,3R 4R, 5R}-5-(2,4-dioxo-3,4-dihydro-2H-
pyrimidin-1-y-4-fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy }-
phosphorylamino}-propionic acid butyl ester;

54 (S)-2-{(4-Bromo-phenoxy}-[(ZR, 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;

85 (8)-2-[[{ZR 3R 4R, SR}-5-(2 4-Dioxo-3,4-dihydro-2H-pyrimidin-1-y)-4-
fluoro-3-hydroxy-4-methyl-tetrahy dro-furan-2-ylmethoxy -(4-fluoro-phenoxy )-

phosphorylaminol-propionic acid cyclohexyl ester;
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86 (5)-2-[[{ZR 3R 4R, SR}-5-(2 4-Dioxo-3,4-dihydro-2H-pyrimidin-1-yi)-4-
fluoro-3-hydroxy-4-methyl-tetrahy dro-furan-2-ylmethoxy |-(4-bromo-phenoxy )~
phosphorylaminol-propionic acid cyclohexy! ester;

87 (§)-2-{[(2R,3R 4R, 5R)-5-(2,4-Dioxo-3, 4-dihydro-2H-pyrimidin-1-yi}-4-
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy -phenoxy-phosphorylamino} -
butyric acid isopropyl ester;

58 (8)-2-{[(2R,3R, 4R, 5R)-5-(2.4-Dioxo-3,4-dihydro-2H-pyrimidin-1-y1}-4-
fluore-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy -phenoxy-phosphorylamino} -
butyric acid cyclohexyl ester;

89 (8)-2-[[{ZR3R 4R, 5R)-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin-1-yi}-4-
fluoro-3-hydroxy-4-methyl-tetrahy dro-furan-2-ylmethoxy -(4-fluoro-phenoxy -
phosphorylaminol-butyric acid cyclohexyl ester;

60 (53-2-{{4-Chloro-phenoxy)-{(ZR 3R 4 R, 5R}-5-(2,4-dioxo-3,4-dihydro-2H-
pyrimidin-1-yl}-4-fluoro-3-hydroxy-4-methyl-tetrahy dro-furan-2-ylmethoxy }-
phosphorylaminc}-butyric acid isopropyl ester;

&1 (S¥-2-{[(ZR 3R 4R 5R}-5-(2 4-Dioxo-3,4-dibydro-2H-pyrimidin- -y i}-4-
fluoro-3-hydroxy-4-methyl-tetrahy dro-furan-2-ylmethoxy Fphenoxy-phosphorvlamino -
propionic acid 2,2-difluoro-ethy! ester;

62 (5)-2-{[(ZR,3R 4R, 5R})-5-(2,4-Dioxo- 3 4-dibydro-2H-pyrimidin- 1-y1 }-4-
fluoro-3-hydroxy-4-methyl-tetrahy dro-furan-2-ylmethoxy -phenoxy-phosphorylamino -
propiomic acid 2,2 2-tritluoro-1-trifluoromethyl-ethyl ester;

63 (5)-2-{[(2R,3R 4R, 5R-5-(2. 4-Dioxo-3, 4-dihydro-2H-pyrimidin-1-y{}-4-
fluoro-3-hydroxy-4-methyl-tetrghy dro-furan-2-yhmethoxy -phenoxy-phosphorylamino } -
propionic acid 2-fluoro-1-fluoromethyl-ethyi ester;

G4 (53-2-{[(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 |-phenoxy-phosphorviamino -
propionic acid cyclopropyl methyl ester;

65 (8)-2-{[{2ZR,3R 4R, 5R})-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin-1-y1}-4~
fluoro-3-hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy }-phenoxy-phosphorylamino} -

butyric acid cyclopentyl ester;
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66 (5)-2-{[(ZR 3R 4R, SR)-5+6-Amino-purin-9-y -4-fluoro-3-hydroxy-4-methyl-
tetrahydro-furan-2-ylmethoxy l-phenoxy-phosphorviamino | -propionic acid methyl ester;

67 (5)-2-{[(2R,3R 4R 5R-5-(2-Amino-6-hydroxy-purin-9-y }-4-fluoro-3-
hydroxy-4-methyi-tetrahydro-furan-2-ylmethoxy J-phenoxy-phosphorylamine }-propionic
acid methyl ester;

68 (53-2-{{(R)}-[(2R, 3R 4R 5R)-5-(2 6-Diamino-purin-9-y1}-4-fluoro-3-hydroxy-4-
methyl-tetrabydro-furan-2-yimethoxy -phenoxy-phosphorylamine -propionic acid
methyl ester;

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

70 (8)-2-{[(2R 3R 4R, 5R)-5~(2~-Amino-6-azetidin-1-yl-purin-9-y}-4-fluoro-3-
hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy }-phenoxy-phosphorylamine } -propionic
acid methyl ester;

71 (83-2-{[{(2ZR 3R 4R, 5R}-5-(2-Amino-6-diethylamino-purin-9-y1}-4-flucre-3-
hydroxy-4-methyl-tetrahydro-furan-2-ylmethoxy J-phenoxy-phosphorylaminoe | -propionic
actd methyl ester;

72 {532~ [(2R 3R 4R, 5R}3-5-{2-Amino-6-propyvlamino-purig-9-yij-4-fluore-3-
hydroxy-4-methyi-tetrahy dro-furan-2-ylmethoxy j-phenoxy-phosphorylamino } -propionic
actd methyl ester;

73 {8y-2-{[(ZR 3R 4R 53R)-5-(2-Amino-6-cyclobutylamino-purin-9-y-4-fluoro-
3-hydroxy-4-methyl-tetrahydro-furan-2-vimethoxy |-phenoxy-phosphorylamino} -
propionic acid methyl ester;

74 (8)-2-({{2ZR 3R 4R, 5R)-5-[2-Amino-0-(4-methyl-piperazin-1-yl)-purin-9-y {}-
4-fluoro-3-hydroxy-4-methyl-tetrahy dro-furan-2-ylmethoxy }-phenoxy-p
hosphoryiamino)-propionic acid methy! ester;

75 (28 )-methyl 2-((((2R,3R 4R SR)-4-fluoro-3-hydroxy-4-methyl-5-(6-
{propylaming-9H-purin-9-yhitetrahydrofuran-2-

viymethoxy }{(phenoxy )phosphorylamino)propancate;
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76 (ZS}-methyl 2-({({ZR,3R 4R, SR}-5-(6-{cyclobutylamino}-9H-purin-9-y1}-4~
fluoro-3-hydroxy-4-methyltetrahydrofuran-2-
yhpmethoxy }phenoxy jphosphorylanino)propanoate;

77 (28 )methyl 2-(({(2R, 3R 4R, 5R)-5-(6-(cyclopentylamino)}-9H-purin-9-yi}-4-
fluoro-3-hydroxy-4-methyltetrabydrofuran-2-
yhmethoxy }{phenoxy)phosphorylamine)propanoaie;

78 (28)-methyl 2-{({{(2R, 3R 4R, 53R )-5-{6~{aziridin-1-y1)-SH-purin-9-yi}-4-fluoro-
3-hydroxy-4-methyltetrahydrofuran-2-
yvhmethoxy ¥ phenoxy)phosphorylamino)propanoate;

79 (28)-methyl 2-((((2R,3R 4R, 5R)-4-fluoro-3-hydroxy-4-methyl-5-(6-(piperidin-
1-y1}3-9H-purin-9-yHitetrahydrofuran-2-
yhmethoxy }phenoxy phosphorylaminojpropanoate; and

80 (28 methyl 2-((((CR, 3R 4K, 53R)-5-(0-(azetidin-1-yI}-OH-purin-9-yl}-4-fluoro-
3-hydroxy-4-methylietrahydrofuran-2-

viimethoxy }{phenoxy)phosphorylamino)propancate

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

Dhsclosed herein are phosphoramidate prodrugs of nucleoside derivatives for the
treatment of viral infections in mammals, which is a compound, its sterecisomer, salt

{acid or basic addition salt), hydrate, solvate, or crystalline form thereof, represented by

5 the following structure:
R3b
R3a
CO,R?
1
Also disclosed are methods of treatment, uses, and processes for preparing each of which
utilize the compound represented by formula L
i0

2980901-1 750 -

Gilead Exhibit 2023
PGR2023-00046 - Page 00756



Doc Code: CRF.TRNS.REQ
Document Description: Request for Transfer of a Computer Readable Form
PTO/SB/O3 (11-14)
Approved for use through 07/31/2019. OMB 0651-0024
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required fo respond to a collection of information unless it displays a valid OMB control number.

REQUEST FOR TRANSFER OF A COMPUTER READABLE FORM
UNDER 37 CFR 1.821(e)

Application No.: | Not Yet Assigned First Named Inventor: Jinfa Du et al.

Filing Date: Concurrently Herewith | Practitioner Docket No.: | 37JD-199059-US12

Title of the Invention: | NUCLEOSIDE PHOSPHORAMIDATE PRODRUGS

The sequence information in the paper copy or PDF file of the Sequence Listing submitted in this application in
accordance with 37 CFR 1.821(c),

as part of the originally-filed specification of this application
D as a separate amendment of the specification filed

D herewith

[ Jon

is identical to the sequence information in the
D only computer readable form

D last filed computer readable form

other computer readable form, which was filed on September 13, 2017

in application number 15/411,506 , which was filed on January 20, 2017

This computer readable form was compliant with 37 CFR 1.821-1.825, and applicant hereby requests that it be
used as the computer readable form for the present application, in accordance with 37 CFR 1.821(e).

The above referenced paper copy or PDF file of the Sequence Listing contains no new matter.

A sequence listing text file submitted via 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). If a user submits a compliant sequence listing ASCII text file
via EFS-Web, the U.S. Patent and Trademark Office will not carry out a request to use a compliant computer
readable “Sequence Listing” that is already on file for another application pursuant to 37 CFR 1.821(e) but will use
the sequence listing submitted with the application as originally filed via EFS-Web.

It is understood that upon the transfer of a copy of the computer readable form to this application, the U.S. Patent
and Trademark Office will update the copy of the computer readable form to reflect the application number and
filing date for this application.

Signature /Lorna L. Tanner/ Date March 12, 2020
Name Practitioner
(Print/Typed) Lorna L. Tanner Registration Number 50’782

Note: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications.
Submit multiple forms if more than one signature is required.*

*Total of 1 forms are submitted.

SMRH:4842-0436-2167.1
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<110>

<120>

<130>

<140>
<141>

<150>
<151>

<150>
<151>

<150>
<151>

<150>
<151>

<150>
<151>

<160>
<170>
<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQUENCE LISTING
DU, JINFA
NAGARATHNAM, DHANAPALAN
SOFIA, MICHAEL JOSEPH
WANG, PEIYUAN
NUCLEOSIDE PHOSPHORAMIDATE PRODRUGS
PH3080.PC4C-TRK1

14/013,237
2013-08-29

13/609,614
2012-09-11

13/099,671
2011-05-03

12/053,015
2008-03-21

60/982,309
2007-10-24

60/909,315
2007-03-30

3
PatentIn version 3.5
1
23

DNA
Artificial Sequence

Description of Artificial Sequence: Synthetic
primer

1

agccatggeg ttagtatgag tgt

<216>
<211>
<212>
<213>

2

18

DNA

Artificial Sequence

23
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<220>

<223> Description of Artificial Sequence:

primer

<400> 2
ttccgcagac cactatgg

<210> 3

<211> 20

<212> DNA

<213> Artificial Sequence

220>

<223> Description of Artificial Sequence:

probe

<220>
<223> 5'-FAM

<220>
<223> 3'-TAMRA

<400> 3
cctccaggac ccccectecc

Synthetic

Synthetic

18

20
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PTQ/AIA/M 4 (02-18)

Approved for use through 11/30/2020. OB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMNMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information uniess it contains a valid OMB control number.

. . Attorney Docket Number | 37JD-189059-Us12
Application Data Sheet 37 CFR 1.78

Application Number Not Yet Assigned

Title of invention NUCLEOGIDE PHOSPHORAMIDATE PRODRUGS

The application data sheet is parl of the provisional or nonprovisional application for which # is being submitted. The following form contains the
biblicgraphic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing Systern (EFS) or the
document may be printed and included in 2 paper filed application.

Secrecy Order 37 CFR 5.2:

; Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant fo
37 CFR 5.2 (Paper filers only. Appilications that fall under Secrecy Order may not be filed electronically.)
inventor Information:
fnventor 1
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
Jinfa Du
Residence Information {Select One) (@) US Residency (O NonUSResidency () Active US Military Service
City Redwood City State/Province | CA : Country of Residencd | us
Mailing Address of inventor:
Address 1 813 Bay Harbour Drive
Address 2
City Redwood City State/Province CA
Postal Code 04065 | Countryi us
fnventor 2
iegal Name
Prefix| Given Name Middie Name Family Name Suffix
Dhanapalan Nagarathnam
Residence Information {Select One} (8 US Residency () Non US Residency () Active US Miiitary Service
City | Bethany i State/Province i cT : Country of Residenced | us
Mailing Address of Inventor:
Address 1 52 Virginia Rail Drive
Address 2
City Bethany State/Province ‘ CT
Postal Code 06524 . Countryi f us
fnventor 3
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
Michael Joseph Sofia
Residence Information (Select One) (® US Residency (O NonUS Residency () Active US Miiitary Service

EFS Web 2.2.13
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PTO/AIA/ 4 (02-18)

Approved for use through 11/30/2020. OB 0651-0032

U.S. Patent and Trademark Office; U.8. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1885, no persons are required to respond to a collection of information uniess i contains a valid OMB control number.

. . Attorney Docket Number | 37JD-198059-US12
Application Data Sheet 37 CFR 1.78

Application Number Not Yet Assigned

Title of invention NUCLEOSIDE PHOSPHORAMIDATE PRODRUGS

City | Doylestown State/Province | PA %CQuntry of Residence EUS

Mailing Address of inventor:

Address 1 3068 Antler Drive

Address 2

City Doylestown State/Province 1 PA

Postal Code 18902 | Countryi Us

inventor 4

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
Peiyuan Wang

Residence information {Select One) (@ US Residency (O Non US Residency () Active US Military Service

City San Mateo State/Province F CA : Country of Residencd : us

Mailing Address of Inventor:

Address 1 c/o Gilead Sciences, inc.

Address 2 333 Lakeside Drive

City Foster City State/Province 1 CA
Postal Code ; 94404 . Countryi us

Al Inventors Must Be Listed - Additional Invenior information blocks may be
generated within this form by selecting the Add bution.

Correspondence Information:

Enter either Customer Number or complete the Correspondence information section below.
For further information see 37 CFR 1.33(a).

[ ] An Address is being provided for the correspondence Information of this application.

Customer Number 117796

Email Address SViPdocketing@sheppardmullin.com |

Application Information:

Title of the Invention NUCLEOGIDE PHOSPHORAMIDATE PRODRUGS

Attorney Docket Number| 37JD-19%058-US12 Smail Entity Status Claimed [ |
Application Type Nonprovisional

Subject Matter Utility

Total Number of Drawing Sheets (if any) Suggested Figure for Publication {if any)

1

EFEWeb 2213
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PTO/AIA/ 4 (02-18)

Approved for use through 11/30/2020. OB 0651-0032

U.S. Patent and Trademark Office; U.8. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1885, no persons are required to respond to a collection of information uniess i contains a valid OMB control number.

Attorney Docket Number | 37JD-198059-US12

Application Data Sheet 37 CFR 1.78

Application Number Not Yet Assigned

Title of invention NUCLEOSIDE PHOSPHORAMIDATE PRODRUGS

Filing By Reference:

Only complete this section when filing an application by reference under 35 U.S.C. 111{c) and 37 CFR 1.57(a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domaestic benefit or foreign priority information must be
provided in the appropriate section{s) below {i.e., “Domestic Benefit/National Stage Information” and “Foreign Priority Information”).

For the purpases of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this

reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a). )

Application number of the previously Filing date (YYYY-MM-DD) Intellectual Property Authority or Country N
filed application

Publication Information:
[1 Request Early Publication (Fee required at time of Request 37 CFR 1.219)

RQQUSS‘I Not to Publish. | hereby request that the attached application not be published under
1 35 U.8.C. 122(b) and certify that the invention disclosed in the atlached application has not and will not be the
" subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen months after filing.

Representative information:

Representative information should be provided for all practitioners having a power of aftorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative information during processing.

Please Select One: Customer Number E (O US Patent Practitioner | () Limited Recognition {37 CFR 11.9)
Customer Number 117786

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 118(e), 120, 121, 385(c), or 388(c} or indicate
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes
the specific reference required by 35 U.S.C. 118{e) or 120, and 37 CFR 1.78.

When referring to the current application, please leave the "Application Number” field blank.

Prior Application Status | Pending

Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
This Application Continuation of 16/516192 2019-07-18

1
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PTO/AIAM 4 (02-18)

Approved for use through 11/30/2020. OB 0651-0032

U.S. Patent and Trademark Office; U.8. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1885, no persons are required to respond to a collection of information uniess i contains a valid OMB control number.

Application Data Sheet 37 CFR 1.78

Attorney Docket Number

374D-198058-US12

Application Number

Not Yet Assigned

Title of invention

NUCLEOSIDE PHOSPHORAMIDATE PRODRUGS

Prior Application Status | Abandoned ,
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number YYYY-MM-DD)
16/516192 Continuation of 16/169878 2018-10-24
Prior Application Status | Patented
Application - Prior Application Filing Date Issue Date
Number Continuity Type Number (vyv-mamppy | DAt umberoryyyomm-on)
16/169878 Continuation of 15/411506 2017-01-20 10183037 2019-01-22
Prior Application Status i Patenied 1
Appiication _— Frior Application Filing Date Issue Date
Number Continuity Type Nurmher (YYYY-MM-DD)} Patent Number (YYYY-MM-DD)
15/4115086 Continuation of 14/858548 2015-03-12 2585806 2017-03-07
Prior Application Status i Patented i
Application - Prior Application Filing Date lssue Date
Number Continuity Type Nurmber (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
14/656546 Continuation of 14/013237 2013-08-28 9085573 2015-07-21
Prior Application Status i Patented i
Appiication _— Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
14/013237 Continuation of 13/609614 2012-08-11 8580765 2013-11-12
Prior Application Status ] Patented ]
Application _— Prior Application Filing Date \ lssue Date
Number Continuity Type Number (YYYY-MM-DD} Patent Number YYYY-MM-DD)
13/609814 Continuation of 13/0899671 2011-05-03 8334270 2012-12-18
Prior Application Status i Patented i
Application — Prior Application Filing Date Issue Date
Number Continuity Type Numbsr (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
13/099871 Continuation of 12/053015 2008-03-21 7964580 2011-08-21
Prior Application Status | Expired :
Filing or 371(c}) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
12/053015 Claims benefit of provisional 80/982309 2007-10-24
Prior Application Status | Expired _ .
Filing or 371(c) Date
Application Number Coniinuity Type Prior Application Number (YYYY-MM-DD)
12/053015 Claims benefit of provisional 80/909315 2007-03-30
Additional Domestic Benefit/National Stage Data may be generated within this form
by selecting the Add bution.
EFS Web 2213
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PTO/AIA/ 4 (02-18)

Approved for use through 11/30/2020. OB 0651-0032

U.S. Patent and Trademark Office; U.8. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1885, no persons are required to respond to a collection of information uniess i contains a valid OMB control number.

. . Attorney Docket Number | 37JD-198059-US12
Application Data Sheet 37 CFR 1.78

Application Number Not Yet Assigned

Title of invention NUCLEOSIDE PHOSPHORAMIDATE PRODRUGS

Foreign Priority Information:

This section allows for the applicant to claim priority 1o a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.S.C. 118(b) and 37 CFR 1.55. When priority is claimed to a foreign appilication
that is eligible for retrieval under the priority document exchange program (PDX}‘ the information will be used by the Office {o
automatically attempt retrieval pursuant to 37 CFR 1.55())(1) and (2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectuai
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g}(1).

Application Number Countryi Filing Date (YYYY-MM-DD) Access Code' {if applicable)

Additional Foreign Priority Data may be generated within this form by selecting the
Add bution.

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition
Appilications

This application (1) claims pricrity to or the benefit of an application filed before March 16, 2013 and (2) also

contains, or contained at any time, a claim 10 & claimed invention that has an effective filing date on or after March
[ 18, 2013

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March
18, 2013, will be examined under the first inventor to file provisions of the AlA.

1
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PTO/AIA/ 4 (02-18)

Approved for use through 11/30/2020. OB 0651-0032

U.S. Patent and Trademark Office; U.8. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1885, no persons are required to respond to a collection of information uniess i contains a valid OMB control number.

Attorney Docket Number | 37JD-198059-US12

Application Data Sheet 37 CFR 1.78

Application Number Not Yet Assigned

Title of invention NUCLEOSIDE PHOSPHORAMIDATE PRODRUGS

Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written
authority to permit a participating foreign infellectual property (IP) office access o the instant application-as-filed (see
paragraph A in subsection 1 below) and the European Patent Office (EPO) access to any search results from the instant
application (see paragraph B in subsection 1 below).

Should applicant choose not {o provide an authorization identified in subsection 1 below, applicant must opt-out of the
authorization by checking the corresponding box A or B or both in subsection 2 below.

NOTE: This section of the Appilication Data Sheet is QNLY reviewed and processed with the INITIAL filing of an
application. Afier the initial filing of an application, an Application Data Sheet cannot be used 1o provide or rescind
authorization for access by a foreign iP office(s). Instead, Form PTO/SB/38 or PTO/SB/68 must be used as appropriate.

1. Authorization to Permit Access by a Foreign intellectual Property Office(s)

A. Priority Document Exchange (PDX) - Unless box A in subsection 2 (opt-cut of authorization) is checked, the
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPQ), the Japan Patent Office
(JPO), the Korean Inteliectual Properiy Office (KIPO}, the State Intellectual Property Office of the People’s Republic of
China (SIPQ), the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the
instant application and its related bibliographic data, and (3) the dale of filing of this Authonization. See 37 CFR 1.14(h)
(1.

B. Search Results from U.S. Application to EPQ - Uniess box B in subsection 2 {opi-out of authorization) is checked,
the undersigned hereby grants the USPTO authority 1o provide the EPO access {o the bibliographic data and search
resuits from the instant patent application when a European patent application claiming priority to the instant patent
application is filed. See 37 CFR 1.14(h)(2).

The applicant is reminded that the EPO’s Rule 141(1) EPC (European Patent Convention) requires applicants to submit a
copy of search results from the instant application without delay in a European patent application that claims priority to
the instant application.

2. Opt-Out of Authorizations to Permit Access by a Foreign intellectual Property Office(s)

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant
[ application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign 1P office with
any documents and information identified in subsection 1A above.

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent
] appiication. If this box is checked, the USPTO will not be providing the EPO with search resulis from the instant
application.
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access o the
application in accordance with 37 CFR 1.14.

1
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PTO/AIA/ 4 (02-18)

Approved for use through 11/30/2020. OB 0651-0032

U.S. Patent and Trademark Office; U.8. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1885, no persons are required to respond to a collection of information uniess i contains a valid OMB control number.

Attorney Docket Number | 37JD-198059-US12

Application Data Sheet 37 CFR 1.78

Application Number Not Yet Assigned

Title of invention NUCLEOSIDE PHOSPHORAMIDATE PRODRUGS

Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.

Applicant 4

if the applicant is the inventor {or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information o be provided in this section is the name and address of the iegal representative who is the applicant under 37 CFR
1.43; orthe name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be
identified in this section.

(® Assignee {3 Legal Representative under 35U.S.C. 117 (O Joint Invenior

(O Person to whom the inventor is cbligated to assign. (O Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

Name of the Deceased or Legally Incapacitated Inventor:

if the Applicant is an Organization check here. X

Qrganization Name Gilead Pharmassst LLC

Mailing Address Information For Applicant:

Address 1 clo Gilead Sciences, Inc.

Address 2 333 Lakeside Drive

City Foster Gity State/Province CA
Country ] us Postal Code 94404
Phone Number Fax Number

Email Address

Additional Applicant Data may be generated within this form by selecting the Add bution.

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirerment of part 3 of Title
37 of CFR to have an assignment recorded by the Office.

1
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PTO/AIA/ 4 (02-18)

Approved for use through 11/30/2020. OB 0651-0032

U.S. Patent and Trademark Office; U.8. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1885, no persons are required to respond to a collection of information uniess i contains a valid OMB control number.

. . Attorney Docket Number | 37JD-198059-US12
Application Data Sheet 37 CFR 1.78

Application Number Not Yet Assigned

Title of invention NUCLEOSIDE PHOSPHORAMIDATE PRODRUGS

Assignee 1

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent
application publication. An assignee-applicant identified in the "Applicant Information” section will appear on the patent application

publication as an applicant. For an assignes-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

if the Assignee or Non-Appilicant Assignee is an Organization check here. l

Prefix Given Name Middle Name Family Name Suffix

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City State/Province
Country| . Postal Code
Phone Number Fax Number

Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by
selecting the Add bution.

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 Z of the “Authorization or Opi-Out of Authorization to Permit Access” section, then this form must
aiso 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, ali joint inventors who are the applicant, or one or more joint inventor-applicants who have been given
power of altorney {e.g., see USPTO Form PTO/AIA/81) on behalf of ali joint invenior-applicanis.

See 37 CFR 1.4(d) for the manner of making signatures and certifications.

Signature | /Lorna L. Tanner/ Date (YYYY-MM-DD}| 2020-03-12

First Name | Lomal. Last Name iTanner Registration Number | 50,782

Additional Signature may be generated within this form by selecting the Add buiton.

1
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PTQ/AIA/M 4 (02-18)
Approved for use through 11/30/2020. OB 0651-0032

U.S. Patent and Trademark Office; U.8. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1885, no persons are required to respond to a collection of information uniess i contains a valid OMB control number.

Attorney Docket Number

374D-198058-US12

Application Data Sheet 37 CFR 1.78

Application Number

Not Yet Assigned

Title of invention NUCLEOSIDE PHOSPHORAMIDATE PRODRUGS

E

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefil by the public which
is o file (and by the USPTO 1o process) an appiication. Confidentiality is governed by 35 U.8.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes {o complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of tirme you require to
complete this form and/or suggestions for reducing this burden, should be sent 1o 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 OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 14580, Alexandria, VA 22313-1450.

1
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of 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.5. Patent and
Trademark Office is to process and/or examine your submission related to a patent appiication or patent. if you do not furnish the requested information, the U.S.
Patent and Trademark Office may not be abie to process and/or examine your submission, which may result in termination of proceedings or abandonment of
the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1 Theinformation on this form will be treated confidentially to the extent allowed under the Freedom of information Act (5 1.5.C. 552} and the Privacy
Act (5US.C.552a). Records from this system of records may be disclosed to the Department of Justice to determine whether the Freedom of
information Act requires disclosure of these records.

2. Arecord 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 settlerment negotiations.

3 Arecord in this system of records may be disciosed, 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. Arecord in this system of records may be disciosed, as a routine use, to a contractor of the Agency having need for the information in order to perform
a contract. Recipients of information shali be required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U4.5.C.
552a(m).

5. Arecordrelated 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 CooperationTreaty.

6. Arecordin this system of records may be disciosed, as a routine use, to another federal agency for purposes of National Security review {35 U5.C. 181)
and for review pursuant to the Atomic Energy Act (42 US.C. 218(0).

o~

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.5.C. 2904 and 2905. Such disclosure shall be made in accordance with the GSA requlations 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. Arecord from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant to 35 US.C.
122{b) or issuance of a patent pursuant to 35 US5.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 inspections or an issued patent.

9. Arecord 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.

EFS Web 2.2.13
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PTO/AIA/01 (06-12)

Approved for use through 01/31/2014. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1998, no persons are required to respond to a collection of information uniess it displays a valid OMB control number.

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

Title of
Invention

NUCLEOSIDE PHOSPHORAMIDATE PRODRUGS

As the below named inventor, | hereby declare that:

This declaration D The attached application, or
is directed to:

United States application or PCT international application number 14/013,237
filed on August 29, 2013

The above-identified application was made or authorized to be made by me.
I believe that | am the original inventor or an original joint inventor of a claimed invention in the application.

| hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001
by fine or imprisonment of not more than five (5) years, or both.

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
(other than a check or credit card authorization form PT0O-2038 submitted for payment purposes) is never required by the USPTO
to support a petition or an application. If this type of perscnal information is included in documents submitted to the USPTO,
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR

Inventor: \ Jinfa Du Date (Optional):
“a ; ;o g
Signature: m\?@mm\m \r %{5@/@
i - \ S T S 7 7 1

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form or
must have been previously filed. Use an additional PTO/AIA/01 form for each additional inventor.

PH3080.PC4

232157.1
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PTOAIANDT (08-12)

Approved for use through 01/51/2014. OMB 0861-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Undsr the Papenwork Reduction Act of 1995, no persons ars fequined to respond to a collsction of information unless it displays a valia OMB controf number,

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

Title of ‘
nvention NUCLEOSIDE PHOSPHORAMIDATE PRODRUGS

As the below named inventor, | hereby declare that:

This declaration D The attached appiication, or
is directed to:

United States application or PCT international application number 14/043,237
©filedon August 29, 2013

The gbove-identified application was made or authorized to be made by me:
I believe that | am the original inventor or an original joint inventor of a claimed invention in the application,

{ hereby.acknowledge that any willful false statement made in this declaration is punishable under 18- U.8.C. 1001
by fine or imprisonment of not more than five (5) years, or both.

'WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
{other than a check or credit card authorization form PTO-2038 submiitted for payment purposes) is never required by the USPTO
- 1to suppart a petition or an application. if this type of personal information is included in documents submitied to the USPTO,
petiionersfapplicants should consider redacting such personal information from the docurnents before submitting them to the
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application} or issuance of a
patent. Furthermore, the record from an abandoned application may also be available o the pubtic if the application is
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
PT0-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available.

i

LEGAL NAME OF INVENTOR

inventor: Dhanapalan Nagarathnam Date (Optional).

A
7

Signature:

Note: An-application data sheet (PTO/SB/14 o equivalent), including naming the entire inventive entity, must accompany-this form or
must-have been previously filed.. Use an additional PTO/AIA/G1 form for each additionat invertor,

PH3080:PC4
2321571
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PTOIAIAIOY (08-12)

Approved for use through 01/31/2014. OMB 0851-0032

U.8. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to & ¢ollection of information uniess it dispiays a valid OMB control number.

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

Title of
Ivention NUCLEOSIDE PHOSPHORAMIDATE PRODRUGS

As the below named inventor, | hereby declare that:

This declaration D The attached application, or
is directed to:

United States application or PCT international application number 14/013,237
filed on August 29, 2013

The above-identified application was made or authorized to be made by me.
i believe that | am the original inventor or an original joint inventor of a claimed invention in the application.

| hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001
by fine or imprisonment of not more than five (5) years, or both.

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
(other than a check or credit card authorization form PTQ-2038 submitted for payment purposes) is never required by the USPTO
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO,
pstitioners/applicants should consider redacting such personal information from the documents before submitting them to the
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the
application (unless a non-publication request in compliance with 37 CFR 1.213(a) Is made in the application) or issuance of a
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is

referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR

/
Inventer: Michael Joseph Sofia Date (Optionaly; f&f&j"/jﬁ
Vai Y, e ’
di & 3 Y by
Signature; meﬁ@ﬁ g«’/ fsfél %f?/ «NS%
% ”

Note: An application data sheet (PTO/SB/14 or eq/uivalent). including naming the entire inventive entity, must accompany this form or
must have been previously filed. Use an additional PTO/AIA/01 form for each additional inventor.

PH3080.PC4

232157.1
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PTO/AIAI01 (06-12)

Approved for use through 01/31/2014. OMB 0651-0032

U.8. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1895, no persons are required to respond to a collection of information uniess it displays a valic OMB control number.

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

Title of

Invention NUCLEOSIDE PHOSPHORAMIDATE PRODRUGS

As the below named inventor, | hereby declare that:

This declaration D The attached application, or
is directed to:

United States application or PCT international application number 14/013,237
filed on August 29, 2013

The above-identified application was made or authorized to be made by me.
| believe that | am the original inventor or an original joint inventor of a claimed invention in the application.

| hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001
by fine or imprisonment of not more than five (5) years, or both.

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO,
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR

Inventor: Peiyuan Wang Date (Optional): {//é/) 0//&

Signature: //{Wcﬂm /ﬂ(t/&f/
4 /

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form or
must have been previously filed. Use an additional PTO/AIA/01 form for each additional inventor,

PH3080.PC4

2321571
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Docket No.: 37JD-199059-US12

(PATENT)
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re Patent Application of:
Gilead Pharmasset LLC
Application No.: Not Yet Assigned Confirmation No.: Not Yet Assigned
Filed: Concurrently Herewith Art Unit: Not Yet Assigned
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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Application No. Not Yet Assigned Docket No.: 37JD-199059-US12
Preliminary Amendment

AMENDMENTS TO THE SPECIFICATION

Please insert the following paragraph on page 1 after the title but before the subheading

"Field of Invention":
-- CROSS REFERENCE TO RELATED APPLICATIONS

This application is a continuation of U.S. Patent Application No. 16/516,192, filed July
18, 2019, which is a continuation of U.S. Patent Application No. 16/169,878, filed October 24,
2018, now abandoned, which is a continuation of U.S. Patent Application No. 15/411,506, filed
January 20, 2017, now U.S. Patent No. 10,183,037, which is a continuation of U.S. Patent
Application No. 14/656,546, filed March 12, 2015, now U.S. Patent No. 9,585,906, 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. Patent
Application No. 13/099,671, filed May 3, 2011, now U.S. Patent No. 8,334,270, which is 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. § 119(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. --

Please insert the following paragraph on page 1 after the subheading "CROSS
REFERENCE TO RELATED APPLICATIONS" but before the sub-heading "Field of

Invention":
-- 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. --

SMRH:4822-0839-7751.1 2
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Application No. Not Yet Assigned Docket No.: 37JD-199059-US12
Preliminary Amendment

REMARKS

Applicant respectfully requests that the foregoing amendments be made prior to

examination of the present application.

Favorable consideration of the application as amended is respectfully requested. The
Examiner is invited to contact the undersigned by telephone if it is felt that a telephone interview

would advance the prosecution of the present application.

Respectfully submitted,

Dated: March 12,2020 By /Lorna L. Tanner/
Lorna L. Tanner
Registration No.: 50,782
Attorney for Applicant
SHEPPARD MULLIN RICHTER & HAMPTON LLP
379 Lytton Avenue
Palo Alto, California 94301
(650) 815-2658
Customer Number: 117796

SMRH:4822-0839-7751.1 3

Gilead Exhibit 2023
PGR2023-00046 - Page 00776



RAW SEQUENCE LISTING

Loaded by SCORE, no errors detected.
Application Serial Number: 16817318

Source: OPAP
Date Processed by SCORE: 03/17/2020

ENTERED
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<110>

<120>

<130>

<140>
<1l41>

<150>
<151>

<150>
<151>

<150>
<151>

<150>
<151>

<150>
<151>

<150>
<151>

<150>
<151>

<160>
<170>
<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQUENCE LISTING
DU, JINFA
NAGARATHNAM, DHANAPALAN
SOFIA, MICHAEL JOSEPH
WANG, PEIYUAN
NUCLEOSIDE PHOSPHORAMIDATE PRODRUGS
PH3080.PC4C-TRK1

Us 16/817,318
2020-03-12

US 15/411,506
2017-01-20

14/013,237
2013-08-29

13/609,614
2012-09-11

13/099,671
2011-05-03

12/053,015
2008-03-21

60/982,309
2007-10-24

60/909,315
2007-03-30

3
PatentIn version 3.5
1
23

DNA
Artificial Sequence

Description of Artificial Sequence: Synthetic
primer

1

agccatggcg ttagtatgag tgt

23
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<210> 2

<211> 18

<212> DNA

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence:

primer

<400> 2
ttccgcagac cactatgg
18

<210> 3

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence:

probe

<220>
<223> 5'-FAM

<220>
<223> 3'-TAMRA

<400> 3
ccteccaggac cccecccectecce
20

Synthetic

Synthetic
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UNITED StATES PATENT AND TRADEMARK OFFIGE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COM:MIISSIO.\TER FOR PATENTS

Alxandria, Virginia 22313-1450

Www.uspto.gov

APPLICATION I FILING or GRP ART I I I I |
NUMBER 371(c) DATE UNIT FIL FEE REC'D ATTY.DOCKET.NO [TOT CLAIMS|IND CLAIMS
16/817,318 03/12/2020 1673 300 37JD-199059-US 12 12 12
CONFIRMATION NO. 8569
117796 FILING RECEIPT
Gilead Sciences, Inc.
o/o Sheppard Mullin Richter & Hampton LLP VNG LWL LA A

650 Town Center Drive, 10th Floor
Costa Mesa, CA 92626

Date Mailed: 03/23/2020

Receipt is acknowledged of this non-provisional utility 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 FIRST INVENTOR, 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 corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or
other Notice requiring a response for this application, please submit any request for correction 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 provided that the request is grantable.

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 16/516,192 07/18/2019
which is a CON of 16/169,878 10/24/2018 ABN
which is a CON of 15/411,506 01/20/2017 PAT 10183037
which 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 http://www.uspto.gov for more information.) - None.

page 1 of 4

Gilead Exhibit 2023
PGR2023-00046 - Page 00780



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
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: 03/20/2020

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 16/817,318

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
page 2 of 4
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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.htmil.

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
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).

page 3 of 4
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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
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.

page 4 of 4
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 16/817,318
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE(3) FEE($)
BASIC FEE
e oo @ N/A N/A N/A N/A 300
SEARCH FEE
R o i) N/A N/A N/A N/A 660
EXAMINATION FEE
e N/A N/A N/A N/A 760
TOTAL CLAIMS .
(37 CFR 1.16() 12 minus 20= OR |x 100 - 0.00
INDEPENDENT CLAIMS “
(37 CFR 1.16(h) 12 minus 3 = 9 x 460 - 4140
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 4000
(87 CFR 1.18(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 9860
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE(S) RATE®S) FEE(S)
E AMENDMENT PAID FOR
L Total * i =
s (37 CFga ?.16(i)) Minus = OR |x -
% Independent * Minus | *** =
b (37 CFR 1.16(n)} = OR |x -
<§( Application Size Fee (37 GFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16())) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) {Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
o AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATES) FEE($)
E AMENDMENT PAID FOR
L Total = Minus = _
g (37 CF?R ?.160)) OR |x -
Independent Minus = B "
E (37 CFR 1.16(h) = OR |x -
<§( Application Size Fee (37 CFR 1.18(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16()))
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 Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest 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 found in the appropriate 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: COM:MIISSIO.\TER FOR PATENTS

Alxandria, Virginia 22313-1450

Www.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
16/817,318 03/12/2020 Jinfa Du 371D-199059-US 12
CONFIRMATION NO. 8569
117796 FORMALITIES LETTER
Gilead Sciences, Inc.
' Sheppar Mlin Fchter & Hampion LLP L

650 Town Center Drive, 10th Floor
Costa Mesa, CA 92626

Date Mailed: 03/23/2020

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION

FILED UNDER 37 CFR 1.53(b)
Filing Date Granted
ltems 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 application search fee must be submitted.

* The application examination fee must be submitted.

« Additional claim fees of $ 4140 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.)

« $ 4000 for 462 electronically equivalent pages in excess of 100 application size fee.

«$ 160 surcharge.

+$ 660 search fee.

« $ 760 examination fee.

+ $ 4140 for 9 independent claims over 3.
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« $( 0) previous unapplied payment amount.
+$ 9720 TOTAL FEE BALANCE DUE.

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.uspto.gov/authenticate/AuthenticateUserl ocalEPF.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.

/snguyen/
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Electronic Patent Application Fee Transmittal
Application Number: 16817318
Filing Date: 12-Mar-2020
Title of Invention: NUCLEOSIDE PHOSPHORAMIDATE PRODRUGS
First Named Inventor/Applicant Name: Jinfa Du
Filer: Joy Lynn Bala Nemirow/Joannah Laluces
Attorney Docket Number: 37JD-199059-US12
Filed as Large Entity
Filing Fees for Utility under 35USC111(a)
Description Fee Code Quantity Amount Sul:,-s'l';(t:)l in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Gilead Exhibit 2023

PGR2023-00046 - Page 00787



i . Sub-Total in
Description Fee Code Quantity Amount USD($)
Extension - 5 months with $0 paid 1255 1 3160 3160
Miscellaneous:
Total in USD ($) 3160
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Electronic Acknowledgement Receipt

EFS ID: 40915622

Application Number: 16817318

International Application Number:

Confirmation Number: 8569
Title of Invention: NUCLEOSIDE PHOSPHORAMIDATE PRODRUGS
First Named Inventor/Applicant Name: Jinfa Du
Customer Number: 117796
Filer: Joy Lynn Bala Nemirow/Joannah Laluces
Filer Authorized By: Joy Lynn Bala Nemirow
Attorney Docket Number: 37JD-199059-US12
Receipt Date: 22-0CT-2020
Filing Date: 12-MAR-2020
Time Stamp: 13:37:49
Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment yes
Payment Type DA
Payment was successfully received in RAM $3160
RAM confirmation Number E20200LD38355421
Deposit Account
Authorized User
The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
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File Listing:

Document Document Description File Name File Size(Bytes)/ Multi Pages
Number P Message Digest | Part/.zip| (if appl.)
30922
1 Fee Worksheet (SB06) fee-info.pdf no 2
18844042b50cd650e007d22d86eba5 19bc5)

Warnings:

Information:

Total Files Size (in bytes){ 30922

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 similar to 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.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/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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UNITED StATES PATENT AND TRADEMARK OFFIGE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COM:MIISSIO.\TER FOR PATENTS

Alxandria, Virginia 22313-1450

Www.uspto.gov

[ APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |

16/817,318 03/12/2020 Jinfa Du 371D-199059-US 12
CONFIRMATION NO. 8569

117796 ABANDONMENT/TERMINATION

Gilead Sciences, Inc. LETTER

¢/0 Sheppard Mullin Richter & Hampton LLP

650 Town Genter Drive, 10th Floor IR L M WD

000000121527402

Costa Mesa, CA 92626
Date Mailed: 11/24/2020

NOTICE OF ABANDONMENT UNDER 37 CFR 1.53 (f) OR (g)

The above-identified application is abandoned for failure to timely or properly reply to the Notice to File Missing
Parts (Notice) mailed on 03/23/2020.

* No reply was received.

If a complete reply to the notice was previously filed by applicant within the time period set forth in the notice,
applicant may request for reconsideration of the holding of abandonment within 2 months from the mailing of
this notice of abandonment by filing a petition to withdraw the holding of abandonment under 37 CFR 1.181(a).
No petition fee is required. The petition must be accompanied by a true copy of the originally filed reply and the
item(s) identified in one of the following:

1. A properly itemized date-stamped postcard receipt (see MPEP § 503);

2. If the originally filed reply included a certificate of mailing or transmission in compliance with 37 CFR 1.8(a), a
copy of the certificate of mailing or transmission and a statement in compliance with 37 CFR 1.8(b) (see MPEP §
512); or

3. If the reply was filed via "Express Mail", (now "Priority Mail Express"), a submission satisfying the requirements
of 37 CFR 1.10(e) including, for example, a copy of the mailing label showing the "date-in" (or "date accepted")
(see MPEP § 513).

If applicant did not previously file complete reply within the the time period set forth in the notice, applicant may
file a petition to revive the application under 37 CFR 1.137.

Under 37 CFR 1.137, a petition requesting that the application be revived on the grounds of UNINTENTIONAL
DELAY must be filed promptly after applicant becomes aware of the abandonment and such petition must be
accompanied by: (1) the reply required to the outstanding Office action or notice, unless previously filed; (2) the
petition fee set forth in 37 CFR 1.17(m); (3) a terminal disclaimer (and fee set forth in 37 CFR 1.20(d)) if required
by 37 CFR 1.137(d); and (4) a statement that the entire delay in filing the required reply from the due date for the
reply until the filing of a grantable petition was unintentional. See MPEP 711.03(c) and Form PTO/SB/64.
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Any questions concerning petitions to revive should be directed to the Office of Petitions at (571) 272-3282.
Petitions should be mailed to Mail Stop Petitions, Commissioner for Patents, P.O. Box 1450, Alexandria, VA
22313-1450.

A copy of this notice MUST be returned with the reply.

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.

/rmohamed/
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