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CLAIMS
What is claimed:
1. A compound represented by Formula (XIIa), (XIIb), (XIIc¢), or (XIId), or a
pharmaceutically acceptable salt thereof:
(Rzz)mz (RZZ)"”‘z (R1o)m4
Ru1
(R10)md. R31
(Reymi—p— O/ (R21)'"1_O/ ,I“
Rio {E R31 30
(Xlia) (Xilb)
(R22)m2 (R22)mz2
10 H | ~
N S e N
(Ra9)m—o— /"\ m Ra (R21)m1_'/ (o} o)
(Xiic) (Xiid)

wherein n at each occurrence is independently O, 1, 2, or 3; ml at each occurrence is
independently 1, 2, or 3; m2 at each occurrence is independently O, 1, or 2; m4 at each
occurrence is independently 0, 1, or 2; E at each occurrence is independently selected from
-C(R10)2-, -N(R10)-, O, S, S(0), and S(O)2; R1o at each occurrence is independently
selected from the group consisting of hydrogen, halo, -CN, -NOx, , optionally substituted -
C1-Cs alkyl, optionally substituted —C»-Cs alkenyl, optionally substituted —C»-Cs alkynyl,
optionally substituted —C3-Cs cycloalkyl, optionally substituted 3- to 8-membered
heterocyclic, optionally substituted aryl, optionally substituted heteroaryl, and —L1-R1;
wherein L1 is —O-, -S-, -NRi-, -C(0)-, -C(0)0O-, -OC(0O)-, -C(O)N(R1)-, -N(R1)C(O)-, -
OC(O)N(R1)-, -N(R1)C(0)O-, -NR1DC(O)N(R1)-, -S(0)-, -S(0)2-, - S(O)2N(R1)-, -
N(R1)S(0O)2-; Riat each occurrence is independently selected from the group consisting of
hydrogen, optionally substituted -C1-Cs alkyl, optionally substituted —C2-Cs alkenyl,
optionally substituted —C»-Cs alkynyl, optionally substituted —C3-Cs cycloalkyl, optionally
substituted 3- to 8-membered heterocyclic, optionally substituted aryl, and optionally
substituted heteroaryl; Ri1 at each occurrence is independently selected from the group
consisting of hydrogen, halogen, hydroxy, protected hydroxy, -CN, amino, protected
amino, optionally substituted aryl, optionally substituted heteroaryl, optionally substituted
-C1-Ce alkyl, optionally substituted —C2-Cs alkenyl, optionally substituted —C2-Cs alkynyl,
optionally substituted —Cs-Cs cycloalkyl, optionally substituted 3- to 8-membered
heterocyclic, optionally substituted -C1-Cs alkoxy, optionally substituted -NH-C1-Cs
alkyl, optionally substituted -N(C1-Cs alkyl)2, -CO2H, optionally substituted -C(0O)2-C1-Ce
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alkyl, optionally substituted -C(O)NH-C1-Cs alkyl, and optionally substituted -C(O)-C1-Cs
alkyl; Ro1 at each occurrence is independently selected from the group consisting of
halogen, CN, optionally substituted -C1-Cs alkyl, optionally substituted -C1-Cs alkoxy, and
optionally substituted C3-Cs cycloalkyl; Ra2 at each occurrence is independently selected
from the group consisting of halogen, CN, optionally substituted -C1-Cs alkyl, optionally
substituted -C1-Cs alkoxy, optionally substituted aryl, and optionally substituted
heteroaryl; Rsois hydrogen, optionally substituted -C1-Cs alkyl, a hydroxy protecting
group or a hydroxy prodrug group; Rs1 is independently selected from the group
consisting of hydrogen, optionally substituted aryl, optionally substituted heteroaryl,
optionally substituted -C1-Cs alkyl, optionally substituted —C2-Cs alkenyl, optionally
substituted —C»-Cs alkynyl, optionally substituted —C3-Cs cycloalkyl, and optionally

substituted 3- to 8-membered heterocyclic.

2. A compound represented by Formula (XIIIa), (XIIIb), (XIIIc), or (XIIId), or a

pharmaceutically acceptable salt thereof:

(Rz22)m2 (Ro2)m2 (R1o)m4
7(@R11 YO\

(R10)ma Rao
(Rat)mi—— O/ P / (Re1)m1—5— O/ "“ N(Rsz)z

(Xllia) N(R32)2 (XIIb})

(Rzz)mz (R22)m2

R1o H | “/~
P Z ls\
(Rat)m1—g— ,I\\ (R21)m1'_l/ b) o,\o
N(R32)2
(Xllic) (Xllid)

wherein n at each occurrence is independently 0, 1, 2, or 3; m1 at each occurrence is
independently 1, 2, or 3; m2 at each occurrence is independently 0, 1, or 2; m4 at each
occurrence is independently 0, 1, or 2; E at each occurrence is independently selected from
-C(Rio0)2-, -N(R10)-, O, S, S(0), and S(O)2; Rio at each occurrence is independently
selected from the group consisting of hydrogen, halo, -CN, -NOz, , optionally substituted -
C1-Cs alkyl, optionally substituted —C2-Cs alkenyl, optionally substituted —C2-Cs alkyny],
optionally substituted —C3-Cs cycloalkyl, optionally substituted 3- to 8-membered
heterocyclic, optionally substituted aryl, optionally substituted heteroaryl, and —Li-R1;
wherein L1 is —O-, -S-, -NR1-, -C(0)-, -C(0)0O-, -OC(0)-, -C(O)N(R1)-, -N(R1)C(O)-, -
OC(O)N(R1)-, -N(R1)C(0)O-, -N(R1)C(O)N(R1)-, -S(0O)-, -S(0)2-, - S(O)2N(R1)-, -
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N(R1)S(0)2-; R1 at each occurrence is independently selected from the group consisting of
hydrogen, optionally substituted -C1-Cs alkyl, optionally substituted —C2-Cs alkenyl,
optionally substituted —C2-Cs alkynyl, optionally substituted —Cs-Cs cycloalkyl, optionally
substituted 3- to 8-membered heterocyclic, optionally substituted aryl, and optionally
substituted heteroaryl; Ri1 at each occurrence is independently selected from the group
consisting of hydrogen, halogen, hydroxy, protected hydroxy, -CN, amino, protected
amino, optionally substituted aryl, optionally substituted heteroaryl, optionally substituted
-C1-Ce alkyl, optionally substituted —C2-Cs alkenyl, optionally substituted —C>-Cs alkynyl,
optionally substituted —C3-Cs cycloalkyl, optionally substituted 3- to 8-membered
heterocyclic, optionally substituted -C1-Cs alkoxy, optionally substituted -NH-C1-Cs
alkyl, optionally substituted -N(C1-Cs alkyl)2, -CO2H, optionally substituted -C(0)2-C1-Cs
alkyl, optionally substituted -C(O)NH-Ci1-Cs alkyl, and optionally substituted -C(0O)-C1-Cs
alkyl; Ro1 at each occurrence is independently selected from the group consisting of
halogen, CN, optionally substituted -C1-Cs alkyl, optionally substituted -C1-Cs alkoxy, and
optionally substituted C3-Cs cycloalkyl; Ra2 at each occurrence is independently selected
from the group consisting of halogen, CN, optionally substituted -C1-Ce alkyl, optionally
substituted -C1-Cs alkoxy, optionally substituted aryl, and optionally substituted
heteroaryl; Rsois hydrogen, optionally substituted -Ci-Cs alkyl, a hydroxy protecting
group or a hydroxy prodrug group; Rs2 at each occurrence is independently selected from
the group consisting of hydrogen, optionally substituted C1-Cs alkyl, optionally substituted
—C(0)-C1-Cs alkyl, optionally substituted —C(0)-C2-Cs alkenyl, optionally substituted —
C(0)-C2-Cs alkynyl, optionally substituted —C(0)-Cs-Cs cycloalkyl, optionally substituted
-C(O)-aryl, optionally substituted —C(O)-(3- to 8-membered heterocyclic), optionally
substituted -C(0)-C1-Cs alkyl, optionally substituted -CO2-C1-Cs alkyl, optionally
substituted S(0)2-C1-Cs alkyl, optionally substituted S(O)2-C2-Cs alkenyl.

3. A compound, represented by Formula (XIVa), (XIVb), (XIVe), or (XIVd), or a

pharmaceutically acceptable salt thereof:



10

15

20

25

WO 2019/046271 PCT/US2018/048300

R
(Rzz)mz /( 22)m2 (R10)ma
R11 R R 4 O,
H | 10 Rso
/(R1o)m4 X N = s In
R — 7\ n
(R21)m1=—g— O, RYo E Rardm—g P~ (o] O o [o) Ras
(XIVa) (XIVb}
O Ras
(R22)m2 (R22)m2
Rig oleo n [ /‘
o i /S\
(R24)m1—g— oo n (R21)m1_|/ o oo o-Rar
(XIVe) 07 "Ras (XIvd) Ras

wherein n at each occurrence is independently 0, 1, 2, or 3; ml at each occurrence is
independently 1, 2, or 3; m2 at each occurrence is independently 0, 1, or 2; m4 at each
occurrence is independently 0, 1, or 2; E at each occurrence is independently selected from
-C(Ri0)2-, -N(R10)-, O, S, S(0), and S(O)2; Rio at each occurrence is independently
selected from the group consisting of hydrogen, halo, -CN, -NOx, , optionally substituted -
C1-Cs alkyl, optionally substituted —C2-Cs alkenyl, optionally substituted —C2-Cs alkyny],
optionally substituted —C3-Cs cycloalkyl, optionally substituted 3- to 8-membered
heterocyclic, optionally substituted aryl, optionally substituted heteroaryl, and —Li-R1;
wherein L1 is —O-, -S-, -NR1-, -C(0)-, -C(0)0O-, -OC(0)-, -C(O)N(R1)-, -N(R1)C(O)-, -
OC(O)N(R1)-, -N(R1)C(0)O-, -N(R1C(O)N(R1)-, -S(0O)-, -S(0)2-, - S(O)2N(R1)-, -
N(R1)S(0)2-; R1 at each occurrence is independently selected from the group consisting of
hydrogen, optionally substituted -C1-Cs alkyl, optionally substituted —C2-Cs alkenyl,
optionally substituted —C2-Cs alkynyl, optionally substituted —Cs-Cs cycloalkyl, optionally
substituted 3- to 8-membered heterocyclic, optionally substituted aryl, and optionally
substituted heteroaryl; Ri1 at each occurrence is independently selected from the group
consisting of hydrogen, halogen, hydroxy, protected hydroxy, -CN, amino, protected
amino, optionally substituted aryl, optionally substituted heteroaryl, optionally substituted
-C1-Ce alkyl, optionally substituted —C2-Cs alkenyl, optionally substituted —C>-Cs alkynyl,
optionally substituted —C3-Cs cycloalkyl, optionally substituted 3- to 8-membered
heterocyclic, optionally substituted -C1-Cs alkoxy, optionally substituted -NH-C1-Cs
alkyl, optionally substituted -N(C1-Cs alkyl)2, -CO2H, optionally substituted -C(0)2-C1-Cs
alkyl, optionally substituted -C(O)NH-C1-Cs alkyl, and optionally substituted -C(0)-C1-Ce
alkyl; Ro1 at each occurrence is independently selected from the group consisting of
halogen, CN, optionally substituted -C1-Cs alkyl, optionally substituted -C1-Cs alkoxy, and
optionally substituted C3-Cs cycloalkyl; R22 at each occurrence is independently selected
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from the group consisting of halogen, CN, optionally substituted -C1-Cs alkyl, optionally
substituted -C1-Cs alkoxy, optionally substituted aryl, and optionally substituted
heteroaryl; Rsois hydrogen, optionally substituted -C1-Cs alkyl, a hydroxy protecting
group or a hydroxy prodrug group; Rs3 at each occurrence is independently selected from
the group consisting of hydrogen, optionally substituted C1-Cs alkyl, optionally substituted
—C»-Cs alkenyl, optionally substituted —C2-Cs alkynyl, optionally substituted —C3-Cs
cycloalkyl, optionally substituted 3- to 8-membered heterocyclic, optionally substituted -
C1-Cs alkoxy, optionally substituted -NH-C1-Cs alkyl, optionally substituted -N(C1-Cs
alkyl)2, optionally substituted -NH-C1-Cs alkenyl, optionally substituted -NH-(3- to 8-

membered heterocyclic).

4. A compound represented by Formula (XVa), (XVb), (XV¢), or (XVd), or a

pharmaceutically acceptable salt thereof:

(Rzz)mz

(R22)m2 (R1o)ma
/ R11 / o,

(R10)ma “Rag
" R
(R21)m1—— : / (R21)m1—O/ 'I\\ 31
Rig R30 R3s

(Xva) Ra1 (XVb)

(R22)m2 (R22)m2

Rig H I “/
N N Z S
(Rat)m1 =" O/ ,"\ (R21)m1_:©/ o c;l\\o

(XVe) (Xvd)
wherein n at each occurrence is independently O, 1, 2, or 3; ml at each occurrence is
independently 1, 2, or 3; m2 at each occurrence is independently O, 1, or 2;m4 at each
occurrence is independently 0, 1, or 2; E at each occurrence is independently selected from
-C(Ri0)2-, -N(R10)-, O, S, S(0), and S(O)2; Rio at each occurrence is independently
selected from the group consisting of hydrogen, halo, -CN, -NOx, , optionally substituted -
C1-Cs alkyl, optionally substituted —C2-Cs alkenyl, optionally substituted —C2-Cs alkyny],
optionally substituted —C3-Cs cycloalkyl, optionally substituted 3- to 8-membered
heterocyclic, optionally substituted aryl, optionally substituted heteroaryl, and -Li-R1;
wherein L1 is —O-, -S-, -NRi-, -C(0)-, -C(0)0O-, -OC(0)-, -C(O)N(R1)-, -N(R1)C(O)-, -
OC(O)N(R1)-, -N(R1)C(0)O-, -N(R1)C(O)N(R1)-, -S(0)-, -S(0)2-, - S(O)2N(R1)-, -
N(R1)S(0)2-; R at each occurrence is independently selected from the group consisting of

hydrogen, optionally substituted -C1-Cs alkyl, optionally substituted —C>-Cs alkenyl,
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optionally substituted —C2-Cs alkynyl, optionally substituted —C3-Cs cycloalkyl, optionally
substituted 3- to 8-membered heterocyclic, optionally substituted aryl, and optionally
substituted heteroaryl; R11 at each occurrence is independently selected from the group
consisting of hydrogen, halogen, hydroxy, protected hydroxy, -CN, amino, protected
amino, optionally substituted aryl, optionally substituted heteroaryl, optionally substituted
-C1-Cs alkyl, optionally substituted —C2-Cs alkenyl, optionally substituted —C>-Cs alkynyl,
optionally substituted —C3-Cs cycloalkyl, optionally substituted 3- to 8-membered
heterocyclic, optionally substituted -C1-Cs alkoxy, optionally substituted -NH-C1-Ce
alkyl, optionally substituted —-N(C1-Cs alkyl)2, -CO2H, optionally substituted -C(0)2-C1-Cs
alkyl, optionally substituted -C(O)NH-C1-Cs alkyl, and optionally substituted -C(O)-C1-Cs
alkyl; R21 at each occurrence is independently selected from the group consisting of
halogen, CN, optionally substituted -C1-Cs alkyl, optionally substituted -C1-Cs alkoxy, and
optionally substituted C3-Cs cycloalkyl; Rz at each occurrence is independently selected
from the group consisting of halogen, CN, optionally substituted -C1-C¢ alkyl, optionally
substituted -C1-Cs alkoxy, optionally substituted aryl, and optionally substituted
heteroaryl; Rsois hydrogen, optionally substituted -C1-Ce alkyl, a hydroxy protecting
group or a hydroxy prodrug group; Rs1 is independently selected from the group
consisting of hydrogen, optionally substituted aryl, optionally substituted heteroaryl,
optionally substituted -C1-Cs alkyl, optionally substituted —C2-Cs alkenyl, optionally
substituted —C»-Cs alkynyl, optionally substituted —C3-Cs cycloalkyl, and optionally
substituted 3- to 8-membered heterocyclic; R4 at each occurrence is independently
selected from the group consisting of hydrogen, optionally substituted Ci-Cs alkyl,
optionally substituted —C2-Cs alkenyl, optionally substituted —C2-Cs alkynyl, optionally
substituted —C3-Cs cycloalkyl, and optionally substituted 3- to 8-membered heterocyclic.

5. A compound represented by Formula (XVI), or a pharmaceutically acceptable salt
thereof:
OH
R21 .,
O AT
R21 HJK(IS\EO
Cl Xvi

wherein R21, R21” and R21” are independently selected from hydrogen, fluorine, methyl,

difluoromethyl, and trifluoromethyl; and Rss is -[CH(R36)]p-C(R37)(R38)OH or —CH2-O-
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CH2- [CH(R36)[p-C(R37)(R38)OH, wherein p is 0 or 1; R3¢ is hydrogen, methyl or hydroxyl
and Rs7 and Rss are independently hydrogen or methyl.

6. A compound represented by Formula (XVII), or a pharmaceutically acceptable salt

thereof:
R3g
Rz
R4 o % “Rao
, §z0
R21 H o
Cl XVl

wherein R21, R21” and R21” are independently selected from hydrogen, fluorine, methyl,
difluoromethyl, and trifluoromethyl; R39 is hydrogen or hydroxyl; and Rao is —
[C(R41)(R42)]q-R43, wherein q is 0, 1 or 2; Rq1 and Ra2 are each independently hydrogen,
methyl, or hydroxyl; or alternatively, R41 and R42 can be taken together to form an oxo;
and Rss is hydrogen, hydroxyl, optionally substituted Ci-Cs alkyl, optionally substituted
C3-Cs cycloalkyl, optionally substituted 3- to 12-membered heterocyclic, optionally
substituted aryl or optionally substituted heteroaryl.

7. A compound selected from the compounds set forth below or a pharmaceutically

acceptable salt thereof:

Compound Structure
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8. A pharmaceutical composition, comprising a compound according to any one of

claims 1-7 and a pharmaceutically acceptable carrier or excipient.

9. A method of treating or preventing an HBV infection in a subject in need thereof,
comprising administering to the subject a therapeutically effective amount of a compound

or a combination of compounds according to any one of claims 1-7.

10. The method of claim 9, further comprising administering to the subject at least
one additional therapeutic agent selected from the group consisting of HBV polymerase
inhibitors, interferon, viral entry inhibitors, viral maturation inhibitors, capsid assembly
or core protein inhibitors or modulators, reverse transcriptase inhibitors, TLR-agonists,
inducers of cellular viral RNA sensor, therapeutic vaccines, RNA interence (RNAI) or

small interfering RNA (siRNA) and combinations thereof.

11. The method of claim 10, wherein the compound and the at least one additional

therapeutic agent are co-formulated.

12. The method of claim 10, wherein the at least one additional therapeutic agent is
administered at a lower dose and/or frequency than that which is therapeutically effective

when said agent is administered alone.



