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CLAIMS
1. A method of preparing a compound of Formula (VI)
0]
N3\/\OJJ\NH
HoN OH
0]
(VI)
or a salt thereof,
comprising reacting a compound of Formula (IIT)
O
CH; O
oSl O_CHs
H,C™ 0" °N \ﬁ CcH
H o0 cH'®

(IIT)

with an acid to afford the compound of Formula (VI) or a salt thereof.

2. The method of claim 1, wherein the acid is one or more of phosphoric acid, hydrochloric

acid, acetic acid, and trifluoroacetic acid.
3. The method of claim 1 or 2, wherein the acid is hydrochloric acid.

4. The method of any one of claims 1-3, wherein the reaction of the compound of Formula
(IIT) with the acid is performed in a solution comprising an aprotic solvent selected from
acetonitrile, acetone, methyl ethyl ketone, dichloromethane, chloroform, tetrahydrofuran, 2-
methyltetrahydrofuran, N-methylpyrrolidine, dimethylsulfoxide, N,N-dimethylformamide,
dimethylacetamide, 1,4-dioxane, sulfolane, gamma butyrolactone, pyrrolidones, 1-methyl-2-
pyrrolidinone, methylpyrroline, ethylene glycol monomethyl ether, diethylene glycol monomethyl
ether, PEG400 and polyethylene glycols.

5. The method of claim 4, wherein the aprotic solvent is 1,4-dioxane.
6. The method of any one of claims 1-5, wherein the method further comprises addition of a
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base.

7. The method of claim 6, wherein the base is one or more of ammonium hydroxide, sodium

hydroxide, or potassium hydroxide.
8. The method of claim 6 or 7, wherein the base is ammonium hydroxide.

9. The method of any one of claims 6-8, wherein addition of the base provides a solution

having a pH in a range from 4 to 10.

10. The method of any one of claims 6-9, wherein addition of the base provides a solution

having a pH in a range from 8 to 9.

11. The method of any one of claims 1-10, wherein the compound of Formula (VI) is a

compound of Formula (VIa)

o
HoN OH
O
(VIa).
12. A method of preparing a compound of Formula (III)
O
Ns\/\OJ\NH
CHs O
oS O._CH,
HiC™ "0 N j<CH
O CH; °
(III)

comprising reacting a compound of Formula (II)
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0
1
R‘\“’/\\()/JL\Nri
CHs O
HsC
HSCXOJ\” O\ﬁgﬂs
O CH3*

(ID
wherein R! is selected from chloro, bromo, and iodo,
with an alkali azide salt to afford the compound of Formula (III).
13. The method of claim 12, wherein R! is chloro.

14. The method of claim 12 or 13, wherein the alkali azide salt is selected from lithium azide,

sodium azide, and potassium azide.
15. The method of any one of claims 12-14, wherein the alkali azide salt is sodium azide.

16. The method of any one of claims 12-15, wherein the reaction of the compound of Formula
(IT) with the alkali azide salt is performed in a solution comprising an aprotic solvent selected from
acetonitrile, acetone, methyl ethyl ketone, dichloromethane, chloroform, tetrahydrofuran, 2-
methyltetrahydrofuran, N-methylpyrrolidine, dimethylsulfoxide, N,N-dimethylformamide,
dimethylacetamide, 1,4-dioxane, sulfolane, gamma butyrolactone, pyrrolidones, 1-methyl-2-
pyrrolidinone, methylpyrroline, ethylene glycol monomethyl ether, diethylene glycol monomethyl

ether, PEG400, polyethylene glycols.

17. The method of claim 16, wherein the aprotic solvent is acetonitrile.
18. The method of claim 16 or 17, wherein the solution further comprises water.
19. The method of any one of claims 12-18, wherein the compound of Formula (III) is a

compound of Formula (I11a)
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0
CH; O
HCJl L O_CHs
MG On N e
O CHy°®
(IlTa),

and the compound of Formula (II) is a compound of Formula (I1a)

O
1
R\/\OJI\NH
CHz O
taosl L O._CHs;
O CH;*®
(ITa).
20. A method of preparing a compound of Formula (II)
0]
1
R\/\O)J\NH
CH; O
H
S UP 4 O-__CHs
HiC™ 07 N XCH
O CH;®
(ID
comprising reacting a compound of Formula (I)
O
R1’\/O\H/O\N
o
0]
)

with a compound of Formula (V)
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NH,
CHs O
HaC
S O_CHs
HsC™ O H j<CH3
O CHj;
V)

to afford the compound of Formula (II),

wherein in each of the compounds of Formula (I) and Formula (II), R! is the same and is selected

from chloro, bromo and iodo.

21. The method of claim 20, wherein R! in each of the compounds of Formula (I) and Formula
(IT) is chloro.
22. The method of claim 20 or 21, wherein the reaction of the compound of Formula (V) with

the compound of Formula (I) is performed in a solution comprising an aprotic solvent selected from
acetonitrile, acetone, methyl ethyl ketone, dichloromethane, chloroform, tetrahydrofuran, 2-
methyltetrahydrofuran, N-methylpyrrolidine, dimethylsulfoxide, N,N-dimethylformamide,
dimethylacetamide, 1,4-dioxane, sulfolane, gamma butyrolactone, pyrrolidones, 1-methyl-2-
pyrrolidinone, methylpyrroline, ethylene glycol monomethyl ether, diethylene glycol monomethyl
ether, PEG400 and polyethylene glycols.

23. The method of claim 22, wherein the aprotic solvent is 2-methyltetrahydrofuran or N,N-
dimethylformamide.
24, The method of any one of claims 20-23, wherein the compound of Formula (II) is a

compound of Formula (Ia)

o)
1
R\/\OJ\NH
CHs O
HaC
O._CH
Hscj\o)l\u \SCHz
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and the compound of Formula (V) is a compound of Formula (Va)

NH,

1o CHs O

SO P O._CHs

H;C™ O 'N

s H CHs
O CH;

(Va).

25. A method of preparing a compound of Formula (I)

0]

R1/\/o\[ro\;§
o

)
D

comprising reacting a compound of Formula (IV)

R1/\/O\C[)]/CI

av)
with N-hydroxysuccinimide to afford the compound of Formula (1),

wherein in each of the compounds of Formula (I) and Formula (IV), R! is the same and is selected

from chloro, bromo, and iodo.
26. The method of claim 25, wherein R! is chloro.

217. The method of claim 25 or 26, wherein the reaction of the compound of Formula (IV) with
N-hydroxysuccinimide is performed in a solution comprising an aprotic solvent selected from
acetonitrile, acetone, methyl ethyl ketone, dichloromethane, chloroform, tetrahydrofuran, 2-
methyltetrahydrofuran, N-methylpyrrolidine, dimethylsulfoxide, N,N-dimethylformamide,
dimethylacetamide, 1,4-dioxane, sulfolane, gamma butyrolactone, pyrrolidones, 1-methyl-2-
pyrrolidinone, methylpyrroline, ethylene glycol monomethyl ether, diethylene glycol monomethyl

ether, PEG400 and polyethylene glycols.

-94-



WO 2021/133839 PCT/US2020/066692

28. The method of claim 27, wherein the aprotic solvent is acetonitrile or 2-

methyltetrahydrofuran.

29. The method of claim 27 or 28, wherein the solution further comprises a base.

30. The method of claim 29, wherein the base is a trialkylamine.

31 The method of claim 29 or 30, wherein the base is triethylamine.

32. A method of preparing a compound of Formula (VIa), or a salt thereof, comprising the

following steps:

Q 0
- A OO
~_O HO-N Cl N
Cl 0O
(i) reacting O  with O  toform o ;
O
Cl
\/\O
O
OtBu
OO« tBuO
YN OfBu
0 tBUO
(ii) reacting S with Va) to form
O
(@) Ns\/\O)J\NH
J
N
X
)OJ\ BUO H OtBu
BUO ” OfBu
(iii) reacting @ with NaN3 to form (Ila) ; and
0O
(0]
Ns\/\O)J\NH NS\/\O)J\NH
X
OH
Buo” N7 N OB HoN
0 6]
(iv) reacting (Illa) with HCI to form Va)  or a salt thereof.
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33. A compound of Formula (I):
O
R1’\/O\H/O\N
o
(0]
@
wherein R! is selected from chloro, bromo, and iodo.
34. The compound of claim 33, wherein R is chloro.
35. A compound of Formula (II):
X
1
R 0" NH
CH; O
e PN O_CHs
HsC~ ~0” °N \g CH
H o cHy'®
uy
wherein R! is selected from chloro, bromo, and iodo.
36. The compound of claim 35, wherein R! is chloro.
37. The compound of claim 35 or 36, wherein the compound of Formula (II) is a compound of
Formula (IIa):
X
1
R0 NH
CHz O
e G S O._CHj
HiC” ~0” N e
O CH; °®

38. A compound of Formula (III):
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O
CH; O
1O O._CHj
H,C™ "0~ °N j< CH
H o cH'®
(I00).
39. The compound of claim 38, wherein the compound of Formula (III) is a compound of
Formula (I11a):
0]
CHs; O
1Ol O._CH;
H,C~ "0~ °N j< cH
H o cH'®
(ITa).
40. A compound of Formula (VII):
X
3
R0 NH
1
R4 ” O\RS
o
(VID)

wherein:
R? is selected from chloro, bromo and iodo;

R*is selected from -ORS, -CF3, -CH2Cs-C12aryl, and C1-Cs alkyl;
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R’ is -CH2C¢-Crzaryl or C1-Cs alkyl; and
RS is selected from C1-Cs alkyl, Cs-Cizaryl, and -CH2Cs-Ci2 aryl.
41. A compound of Formula (VIII):

o)
Na\/\OJ\NH

R” °N N

(VIIT)
wherein:
R is selected from -OR’, -CF3, -CH2Cs-C 2aryl, and C1-Cs alkyl;
R? is -CH2C¢-Cr2aryl or C1-Cs alkyl; and

R’ is selected from C1-Cs alkyl, Cs-Cr2aryl, and -CH2Cs-Crzaryl.
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