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CLAIMS

1. A method for preparing a compound of formula 1:

Oi go% :io
N

Bn
1

comprising reacting a compound of formula 1-1:

e

11
with a compound of formula 1-2:
TMS/\N/\ Eglle
Bn
at a temperature of 40 °C or greater.
2. The method of claim 1 wherein the compound of formula 1-1 is reacted with the

compound of formula 1-2 in a solvent that comprises tetrahydrofuran.

3. The method of claim 1 or 2 wherein the compound of formula 1-1 is reacted with the
compound of formula 1-2 in a solvent that comprises tetrahydrofuran at a temperature of 60 °C

or greater.

4. A method for preparing a crystalline form of compound 3:

HO: :OH
N

3

comprising converting a compound of formula 1:
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to the crystalline form of compound 3 without using column chromatography during the

conversion.
5. A crystalline form of compound 3:
HO: :OH

N

3
6. A method for preparing a compound of formula 9:

o
HO -~ o/\/o\/\m)‘
9

wherein R? is an optionally substituted benzyloxycarbonyl group, comprising converting a

compound of formula 8:
HO _~ 0/\/0\/\NH2.
8

or a salt thereof to the compound of formula 9.
7. The method of claim 6 wherein R’ is benzyloxycarbonyl or nitrobenzyloxycarbonyl.
8. The method of claim 6 wherein the compound of formula 8 is converted to the

compound of formula 9 by treating the compound of formula 8 with benzyloxycarbonyl chloride

in a suitable solvent in the presence of a suitable base.
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9. A method for preparing a compound of formula 10:
Ac Ac
Ac O _~ O/\/O\/\N,R9
NHAc
10

wherein R’ is an optionally substituted benzyloxycarbonyl group, comprising converting a
corresponding compound of formula 9:
9
9

to the compound of formula 10.

10. The method of claim 9 wherein the compound of formula 9 is converted to the
compound of formula 10 by treatment with a compound of formula 7:

AcQ QAc

AcO. Ac
NHAc 7

in the presence of a suitable catalyst and a suitable solvent.

11.  The method of claim 10 wherein the catalyst is Sc(OTf); and wherein the suitable

solvent comprises dichloroethane.

12. A method for preparing a compound of formula 10:
Ac Ac
Ac O _~ O/\/O\/\N,R9
NHAc
10

wherein R’ is an optionally substituted benzyloxycarbonyl group, comprising converting a

compound of formula 8:
HO _~ O/\/O\/\NHZ.
8

or a salt thereof to a corresponding compound of formula 9;
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HO\/\O/\/O\/\NB9
9

and subsequently converting the corresponding compound of formula 9 to the compound of

formula 10, without purifying the compound of formula 9 by chromatography.

13. A method for preparing a salt of formula 11:
Ac Ac

Ac O O
N0 N, TRA
NHAc "

comprising treating a compound of formula 10:

Ac Ac

A 9
NHAc
10

wherein R is an optionally substituted benzyloxycarbonyl group, with hydrogen and

trifluoroacetic acid in the presence of a suitable catalyst and in the presence of a suitable solvent.

14.  The method of claim 13 wherein the suitable catalyst comprises palladium on carbon and

wherein the suitable solvent comprises tetrahydrofuran.

15. A method for preparing a compound of formula 15D:

(0] (0]
N NY
\([)]/\H NHCHZ O
15D
or a salt thereof, comprising converting a compound of formula 15C:
0 0]
15 15
R O\H/\HWﬁ/\ﬂ/OR
(0] NHCbz O
15C

wherein each R'® is a (C1-Cs)alkyl, to the compound of formula 15D or the salt thereof.
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16. A method for preparing a compound of formula 15C:

(0] (0]
R'50 J\/\HL OR'5
YN N
(o] NHCbz 0o
15C

wherein each R'® is a (C1-Cs)alkyl, comprising reacting a compound of formula 15A:
O O

HO OH

NHCbz
15A

or a salt thereof, with a corresponding compound of formula 15B:

HZN/\H/OR15
o

15B

or a salt thereof, to provide the compound of formula 15C.

17. A method for preparing a compound of formula 13A:

0 o]
RS0 )K/\HL OR"®
YN N
(o) 13A NH, (0]

wherein each R'° is a (C1-Cs)alkyl, comprising converting a corresponding compound of

formula 15C:

0 0
R150 )WL OR'S
\([)I/\H NHCHZ ©
15¢

wherein each R'® is a (C1-Cs)alkyl, to the compound of formula 13A.
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18. A method for preparing a compound of formula 13B:

o)
R0

. HN._O &SH
R150J\/N "/H)K/\/\/\/\”/N o-T
O 13B o)

wherein each R!% is a (C1-Cs)alkyl and T is an optionally substituted triphenylmethyl group,

comprising converting a corresponding compound of formula 13A:

(@] o]
R15O W OR15
YN N
0 13A NH, (0]

to the compound of formula 13B.

19. The method of claim 18 wherein the compound of formula 13A is converted to the
compound of formula 13B, by treating the compound of formula 13 A with a corresponding

compound of formula 6:

/&\
N O-T
OJKNM(

6 o

or a salt thereof, under suitable amide forming conditions.

20. A method for preparing a compound of formula 13CC:

(0]
HO
. HN._O &H
HO)J\/N WHJK/W\/\WN ODMTr
o) 13CC O

comprising converting a compound of formula 13BB:
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(0]
R150)S
2y "0 o l&gg,DMTr
R150)K/N ",N)J\AM(N

o) H  13BB 0

wherein each R'% is a (C1-Ce)alkyl, to the compound of formula 13CC.

21. The method of claim 20 wherein the compound of formula 13BB is converted to the

compound of formula 13CC by treatment with lithium hydroxide in a suitable solvent.

22. A method for preparing a potassium salt of a compound of formula 13CC:

o)

HoJ\
HN (0]
. ODMTr
HOJJ\/N I/N)J\/\/\/\/\[(N
o]

13CC O

comprising treating a compound of formula 13CC or a salt thereof with potassium carbonate in a

suitable solvent to provide the potassium salt of the compound of formula 13CC.

23. A method for preparing a compound of formula 11B:

comprising converting a compound of formula 11A:

HO

NO,

HO
o 1A

or a salt thereof, to the compound of formula 11B.
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24.  The method of claim 23 wherein the compound of formula 11A is converted to the
compound of formula 11B by treating the compound of formula 11A or the salt thereof with 1-
ethyl-3-(3-dimethylaminopropybcarbodiimide in a suitable solvent.

le]

25. A method for preparing a compound of formula 12:

Ac Ac
0]
Ac 0\/\0/\/0\/\
NHAc H
AcQ QA NO
o 2
Ac O\/\o/\/o\/\
NHAc N o
12
comprising converting a compound of formula 11B:
ﬁo
N o
O o
NO,
o P
O 118
(0]
to the compound of formula 12.
26.  The method of claim 25, wherein the compound of formula 11B is converted to the

compound of formula 12 by treating the compound of formula 11B with a compound of
formula 11:

Ac Ac

Al
C 0\/\0/\/0\/\NH2_
NHAc 1

or a salt thereof, in the presence of a suitable base and a suitable solvent.

59



WO 2021/127214 PCT/US2020/065666

27. A method for preparing a compound of formula 13:
Ac Ac
o)
Ac O~ O
NHAc N
Ac Ac
NH,
0}
Ac 0v"~o A0
NHAc N o
13
or a salt thereof, comprising reducing a compound of formula 12:
Ac Ac
o 0
Ac OV\O/\/O\/\
NHAc N
Ac Ac
NO,
0}
Ac o _~ 0 /\/O\/\N
NHAc o
12
to provide the compound of formula 13 or the salt thereof.
28. The method of claim 27, wherein the compound of formula 13 or a salt thereof, is a
trifluoroacetic acid salt of the following formula:
Ac Ac
Ac o o 2
\/\o/\/ \/\N
NHAc
Ac Ac
NH,
0]
Ac O._~ 0/\/0\/\[4 TFA
NHAc o
29. A method for preparing a compound of formula 14:
Ac Ac
0 O
Al
NHAc > /
Acq QAC NH
0]
Ac o~ 0/\/0\/\H
NHAG o

14
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comprising converting a compound of formula 13:

Ac Ac
Ac O (o} 0
~ o Oy
NHAc
Ac Ac NH
o 2
Ac OV\O /\/O\/\N
NHAG S
13

or a salt thereof to the compound of formula 14.

30. The method of claim 29, wherein the compound of formula 13 is converted to the

compound of formula 14, by treating the compound of formula 13 with a compound of formula:

’ Oj\/NHCbz

or a salt thereof, under suitable coupling conditions.

31. A method for preparing a compound of formula 16:
Ac Ac
O 0
Ac 0\/\0/\/0\/\”
NHAc
Ac Ac
H
o 0
Ac 0\/\0/\/0\/\H O HN B16
NHAc
Ac AC 0] NH
Ac o) 0O o
\/\o/\/ \/\” O H
NHAc > / 0
Acq PAc
NH
0}
Ac o~ O/\/O\/\N
NHAc 1 0

wherein R is an amine protecting group, comprising converting a compound of formula 13:

61



WO 2021/127214 PCT/US2020/065666

Ac Ac
o 0]
Ac O _~ N \/\N
NHAc
Ac Ac
NH,
0]
Ac O~ o /\/O\/\H
NHAc 0
13
or a salt thereof, to the compound of formula 16.
32.  The method of claim 31, wherein the compound of formula 13 or the salt thereof is

converted to the compound of formula 16, by treating the compound of formula 13 with a

compound of formula 15DD:

0 0
\g/\H NP0
N 16
15DD

wherein R'® is an amine protecting group, or a salt thereof, under suitable coupling conditions.

33.  The method of claim 31, wherein a trifluoroacetic acid salt of a compound of formula 13:
Ac Ac
Ac o O O
~ o TN \/\N
NHAc
Ac Ac
NH,
o]
Ac O~ O TFA
NHAc 13 N o)

is treated with a compound of formula 15D:

o) o)
N N
\([)]/\H HN H o
cBZ

16D

under suitable coupling conditions to provide a compound of formula 16:
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Acq QAc
Q 0
Ac O _~ 0 /\/O\/\N
NHAc
Ac Ac
H
o
>—\ 0]
Ac ™~ O\/\O/\/o\/\N o HN B16
(64
Ac AC 0 NH
Ac O (0] 0
~ fo) N \/\N O H
NHAc >\ / 0
Ac Ac
NH
(0]
Ac o_~ o /\/O\/\N
NHAc 16 o)

wherein R!®is benzyloxycarbonyl.

34.

The method of any one of claims 31-33, wherein the compound of formula 13 is treated

with the compound of formula 15D or 15DD in the presence of propanephosphonic acid

anhydride and a solvent comprising dichloromethane to provide the compound of formula 16.

35. A method for preparing a compound of formula 18:
Ac
0}
Ac o _~ O/\/O\/\H
NHAc
Ac C H
Ac Ao o P R
~ o TN\ \/\N O HN o]
NHAc o N
Ac c
o) o fo)
Ac o\/\o/\/o\/\u O H OH
NHAc >—/ (0]
Ac ¢ NH
0}
NHAc o

wherein R™ is a suitable protecting group, comprising converting a compound of formula 13:
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Ac Ac
o 0]
Ac O _~ N \/\N
NHAc
Ac Ac
NH,
0]
Ac O~ o /\/O\/\H
NHAc 0
13
or a salt thereof, to the compound of formula 18.
36.  The method of claim 35, wherein the compound of formula 13 or the salt thereof is

converted to the compound of formula 18, by treating the compound of formula 13 with a

compound of formula 13CCC:

0
HO
Q H o Oo /&SH 18
HoJ\/Nm/\IN)K/\/\/WN OR
0 H o)

13CCC

wherein R!® is a suitable protecting group, or a salt thereof, under suitable coupling conditions.

37.  The method of claim 35, wherein a trifluoroacetic acid salt of a compound of formula 13:
Ac Ac
Ac o _~ o /\/O\/\N
NHAc
Ac Ac
NH
2
R TFA
Aci o~ o A~ N
NHAc . o

is treated with a compound of formula 13CCC, wherein R'® is 4,4-dimethoxytriphenyimethyl

under suitable coupling conditions to provide a compound of formula 18:

64



WO 2021/127214 PCT/US2020/065666

AcQ QAC
0}
Ac O _~ O/\/O\/\N
NHAc
Act Ac H
0}
o) 18
Ac oy 0\/\0/\/0\/\H O HN " o R
C
Ac AC [o] M
A Ao o 2 ©
C ~ o N \/\N O H OH
NHAc > / o
Ac Ac
NH
o]
Ac O\/\o/\/o\/\N 18
NHAc o
wherein R'®is 4, d-dimsthoxvtriphenylmethyl,
38.  The method of any one of claims 35-37, wherein the compound of formula 13 is treated

with the compound of formula 13CCC in the presence of propanephosphonic acid anhydride and

a solvent comprising dichloromethane to provide the compound of formula 18.

39. A method for preparing a compound of formula 16-2:

Aoi(;iok

16-2

comprising converting a compound of formula 16-1:
o)

HO OH

NO,
16-1

or a salt thereof, to the compound of formula 16-2.
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40. A method for preparing a compound of formula 16-3:

%i@iok

16-3

comprising converting a compound of formula 16-2:

%‘L@iok

16-2
to the compound of formula 16-3.
41. A method for preparing a compound of formula 16-4:
SIS AP WP
OJ\Q/L o
HN\EO
16-4 NHCbz

comprising converting a compound of formula 16-3:
SIS AP WP
o (0]

NH,
16-3

to the compound of formula 16-4.
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42. A method for preparing a compound of formula 16-5:

%i@jiok
Lo

16-5 NH;

or a salt thereof, comprising converting a compound of formula 16-4:

%O‘LQiok
Lo

16-4 NHCbz

to the compound of formula 16-5.

43. A method for preparing a compound of formula 16D:
O

alaW

o] O HN
o) NHCbz

A<
e

or a salt thereof, comprising converting a compound of formula 16-5:
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>LOO 00J<

HN 0]
16-5 NH
to the compound of formula 16D.
44, A method for preparing a compound of formula 16E:
0]
HO
H
0]
HO O HN
0] NHCbz
0]
HO o H
o
NH
HO 16E
o
or a salt thereof, comprising converting a compound of formula 16D:
O
j H
0
o] O HN

o) NHCbz

g<
ST

or a salt thereof, to the compound of formula 16D.
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45. A method for preparing a compound of formula 16:
Ac Ac
° 0
A O
C O _~ 0 \/\|>I
Ac NHAc
Ac H
© 0
" NHA O o™y O HN
c
acq OAC o) NHCbz
0}
Ac (o) O\/\ 0
NHAc
A Ac 0
¢ NH
o
Ac o~ O/\/O\/\N
NHAc 16 0
or a salt thereof, comprising converting a compound of formula 16E:
o)
HO
H
o
HO O HN
0] NHCbz
0
HO o H
o
NH
HO 16E
0]
or a salt thereof, to the compound of formula 16.
46. The method of claim 45, wherein the compound of formula 16E or the salt thereof is

converted to the compound of formula 16 or the salt thereof, by reacting the compound of

formula 16E or the salt thereof with a compound of formula 11:
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Ac Ac

Ac o (o)
\/\O/\/ \/\NHz
NHAc 1

or a salt thereof, under suitable coupling conditions.

47. A compound selected from the group consisting of’
o] (0]
R150 w OR15
N
\I(\H NH H/\[O]/
0 13A 2
(0]
R%%
HN o
o y o OH
T
R15OJK/N "’NMWN °©
H
0 13B o)
(0]
HO
HN (0]
o y o OH
. N o—T
HOJJ\/ 1:{*/\/\/\/*
o 13C 0]
ﬁo Ac Ac
NP 0
Ac O _~ O/\/O\/\H
NO, NHAc
Acq QAc NO
o) 5 o) 2
m 118 Ac OOy
o] NHAc o
12
Acq PAC
A o]
c 0o A0
NHAGc N
AcQ PAC NH
0 2
Ac O\/\O/\/O\/\
NHAc 13 N 0

70



WO 2021/127214 PCT/US2020/065666

“@“ Aok
g é

16-4 NHCbz 165 NH,
o)
f H
0
o} O HN
A< 0 NHCbz
and
o)
o) O H
A< 5
NH
16D
o}
A< 5
0
HO
H
o)
HO O HN
0 NHCbz
0
HO O H
0
NH
HO 16E
o)

or a salt thereof, wherein each R is (C1-Ce)alkyl and each T is an optionally substituted

triphenylmethyl group.
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48. A compound selected from the group consisting of:
ﬁo
N o
NO,
o, P
° 1B
(0]
Ac Ac
0 0
Ac O _~ o/\/o\/\
N
Ac NHAc
Ac NO,
0]
Ac O\/\O/\/o\/\N
NHAc o)
12
Ac Ac
A O o
c o _~ N \/\H
Ac NHAc
Ac NH,
(0]
Ac O _~ O/\/O\/\H
NHAc o)
13

(o] 0]
R0 W OR'®
N
Y\H H/\”/
o 13a  NH2 0

0]
R15 )S
HN o OH
R15OJK/N\’(\IN)K/MN ODMTr
H

o 13BB o
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(0]
HO)H
HN (0]
o ! o OH
N . N ODMTTr
Ho)j\/ /HJK/V\/\/Y
o 13CC (0]
0] (0]
15 0R15
N N
H
\c[)(\H NHCbz O
15C
or a salt thereof, wherein each R'? is (C1-Ce)alkyl.
49.  The salt:
Ac AcC
Ac o) 0}
NHAc
TFA _
50.  The method of any one of claims 35-38, further comprising converting the compound of
formula 18 to a compound of formula 19:
Ac Ac
0 0
Ac o _~ O/\/O\/\
NHAc N
Ac Ac H
Q o} R19
Ac O\/\o/\/o\/\H o HN o)
Ac! Ac NHAc o HYW
0} o lo)
Ac o\/\o/\/o\/\u O H OH
NHAc 0o
Ac Ac NH
0]
Ac o~ 0/\/0\/\N 19
NHAc [o]

wherein R" is a group that comprises an siRNA that is suitable for treating HBV and/or HDV.
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51.  The method of claim 50, wherein the compound of formula 19 is a compound of
formula 20:

siRNA

AN

r A
A
Antisense strand, 5' end
OH OH

HO,,.(INHAC ° ° AcHN,, OH
o OA(\/O\/);\u)kQ)LH/\(\/O\/);\O o

OH OH
NH OH
o NG
o0 0-P=0
AT &
H 7
OH o o
HO,,, (INHAG ° " HN
i N
o o/\(\/O\/);\N \ﬂ) OH 20
OH A O AcHN,, OH
o H/\(\/O\J;\o o

OH

wherein the siRNA 1is suitable for treating HBV and/or HDV.

52. A method for treating HBV and/or HDV infection in a human subject comprising
administering to the human subject, a therapeutically effective amount of compound of
formula 19 or formula 20 that is prepared as described in claim 50 or 51, and a second

therapeutic agent that is useful for treating HBV and/or HDV.

53.  The method of claim 52 wherein the second therapeutic agent is an HBV capsid
formation inhibitor or an HBV RNA destabilizer.

54. The method of claim 53 wherein the HBV RNA destabilizer is an HBV surface antigen

inhibitor.

55. The method of any one of claims 52-54 wherein the compound of formula 19 or

formula 20 and the second therapeutic agent are administered separately.
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