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What is Claimed is:

1. A process for synthesizing compound D:

comprising:

(a) admixing compound B, or a salt thereof, and compound C in an organic solvent to
form a slurry, wherein the organic solvent is selected from the group consisting of a nonpolar
aromatic solvent, an ether solvent, a chlorinated solvent, an alcohol solvent, acetonitrile,
dimethylformamide (DMF), dimethylcarbonate, dimethylacetamide (DMACc), N-
methylpyrrolidinone (NMP), and a combination thereof:

OPG
S B
0 (B) and R? (C); and

(b) admixing the slurry of step (a) and a reducing agent to form a mixture comprising
compound D;

ZT

wherein:
OPG is an alcohol protecting group selected from the group consisting of an
ether, an acetal or ketal, an acyl, a sulfonyl, and a silyl ether;
R'is H or Cy.salkyl; and
R? is a protected aldehyde.

6]
2. The process of claim 1, further comprising admixing SOsH i the organic solvent in
step (a).
3. The process of claim 2, wherein compound B is a salt.
4. The process of claim 1 or 2, wherein R is H.
5. The process of claim 1 or 2, wherein R' is methyl, ethyl, n-propyl, or tert-butyl.
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6. The process of any one of claims 1-5, wherein OPG is selected from the group

\OVe W( O~ OMe
consisting of (methoxy), (tert-butyl ether), (methoxymethyl

\{O OEt
\(O\/OV\OME Y
acetal, MOM), (2-methoxyethoxymethyl ether, MEM), Me

0.0
mOXOMe X U
(ethoxyethyl acetal, EE), e Me (methoxypropyl acetal, MOP),

~h

\{ovo \(O\/Ph
(tetrahydropyranyl acetal, THP), (benzyloxymethyl acetal, BOM),

X° X°

(benzyl ether, Bn), (4-methoxybenzyl ether, PMB), (2-
\(O\H/Me \<O\n/tBu \(O\H/Ph

naphthylmethyl ether, Nap), 0 (acetyl, Ac), O  pivaloyl (Piv), 0

Br
\<O\n/©/
(benzoyl, Bz), 0
Cl
Yop
) (4-chlorobenzoyl),
Ph
\<O\n/©/ \{O OO
0 0 (1-naphthoyl ester),

F
‘\/O\N/@/
(4-bromobenzoyl, Br-Bz), o
| NO,
Yomﬁj( YOYQ
(6]

(4-iodobenzoyl), ] (4-

(4-fluorobenzoyl),

nitrobenzoyl), (4-phenylbenzoyl),
OMe
\<O \{O\'(Q/ \{O\[H\
o (2-naphthoyl ester), 9 (4-methoxybenzoyl), 9

(isobutyryl), OSiEts (triethylsilyl ether, TES), OSi('Pr)s (triisopropylsilyl ether, TIPS), OSiMes
(trimethylsilyl ether, TMS), OSiMexBu (tert-butyldimethylsilyl ether, TBS), OSiPh,Bu (tert-

\<0\ /©/

S
/N
butyldiphenylsilyl ether TBDPS), OSO;Me (mesyl), o©° (tosyl),
NO,
O« /©/
hgp
o © (nosyl), and OSO,CF; (triflyl).

7. The process of claim 6, wherein OPG is 4-bromobenzoyl.
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8. The process of any one of claims 1-7, wherein R? is a protected aldehyde.
9. The process of claim 8, wherein the protected aldehyde is selected from the group

How)\ o
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Ph S ,

\/ Ph SVP-OMe-CsH4
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How/\

N

N
10. The process of claim 8 or 9, wherein R? is @N .

11. The process of claim 10, wherein compound C has a structure:
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12. The process of any one of claims 1-4, wherein compound D has a structure:

0
0
=
cl Br
0

N

o
1Y) .

13. The process of any one of claims 1-12, wherein the reducing agent is selected from the

group consisting of a borohydride, a borane, a silane, a Hantzsch ester, a formic acid/amine
base/metal catalyst, and a hydrogen/metal catalyst.

14. The process of claim 13, wherein the reducing agent is selected from the group
consisting of NaBH(OAc)s, NaBH3:CN, NaBHj4, picoline borane (pic-BHzs), borane tetrahydrofuran
(BHs-THF), decaborane (B1oH14), borane dimethyl sulfide (BHs:-S(Me),), an N-heterocyclic

(0] 6]
carbene borane (NHC-borane), triethylsilane, phenylsilane, diphenylsilane,

\O)i@f%/
N
H
(0] (0] (0] O O (@]
P 0 O/\ >L o OJ< ~N N N re
| | || H |l I H
N H N

, H H , H2/Pd, Ho/Rh,
H2/Ir, H2/Ru, formic acid/triethylamine/Rh, formic acid/triethylamine/Ir, and formic
acid/triethylamine/Ru.

15. The process of claim 14, wherein the reducing agent is NaBH(OAC)s.

16. The process of any one of claims 1-15, wherein the organic solvent is selected from the
group consisting of toluene, benzene, xylene, tetrahydrofuran (THF), tetrahydropyran,
tetrahydrofurfuryl alcohol, diethyl ether, dibutyl ether, diisopropyl ether, dimethoxymethane, 1,2-
dimethoxyethane, 1,4-dixoane, dichloromethane (DCM), carbon tetrachloride, chloroform, 1,2-
dichloroethane, 2-methyltetrahydrofuran (2-MeTHF), methyl tert-butyl ether (MTBE), and a
combination thereof.
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17. The process of claim 16, wherein the organic solvent is selected from the group
consisting of toluene, THF, DCM, and a combination thereof.
18. The process of claim 17, wherein the organic solvent is toluene.
19. The process of any one of claims 1-18, wherein compound B and compound C are
present in a molar ratio of B:C of 1:1 to 1:2.
20. The process of claim 19, wherein the molar ratio of B:C is 1:1.1.
21. The process of any one of claims 1-20, wherein compound B and the reducing agent are
present in a molar ratio of 1:1 to 1:2.25.
22. The process of claim 21, wherein the molar ratio of compound B to the reducing agent is
1:1.25.
23. The process of any one of claims 1-22, wherein each of step (a) and step (b) occurs at a
temperature of 10 °C to 40 °C.
24. The process of claim 23, wherein each of step (a) and step (b) occurs at a temperature
of 20 °C.
25. The process of any one of claims 1-24, wherein the admixing of step (a) occurs for 1
minute to 1 hour.
26. The process of claim 25, wherein the admixing of step (a) occurs for 30 minutes.
27. The process of any one of claims 1-26, wherein the reducing agent is added to the slurry
within 60 seconds.
28. The process of any one of claims 1-26, wherein the reducing agent is added to the slurry
over 10 minutes to 1 hour.
29. The process of claim 28, wherein the reducing agent is added to the slurry in two or
more equal portions.
30. The process of claim 29, wherein the reducing agent is added to the slurry in four equal
portions.
31. The process of claim 29 or 30, wherein the equal portions are added 15 minutes apart.
32. The process of any one of claims 1-31, wherein the admixing of step (b) occurs for 5
hours to 20 hours.
33. The process of claim 32, wherein the admixing of step (b) occurs for 16 hours.
34. The process of any one of claims 1-33, wherein steps (a) and (b) occur in sequence in a
single reaction vessel.
35. The process of any one of claims 1-34, further comprising

() extracting compound D from the mixture of step (b).
36. The process of claim 35, wherein the extracting is via crystallizing compound D.
37. The process of claim 36, wherein the crystallizing is performed with an organic solvent
selected from the group consisting of toluene, benzene, xylene, tetrahydrofuran (THF),
tetrahydropyran, tetrahydrofurfuryl alcohol, heptane, diethyl ether, dibutyl ether, diisopropyl

ether, dimethoxymethane, dimethoxyethane (DME), 1,4-dixoane, dichloromethane (DCM),
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carbon tetrachloride, chloroform, 1,2-dichloroethane, methyl tert-butyl ether (MTBE), 2-
methyltetrahydrofuran (2-MeTHF), and a combination thereof.

38. The process of claim 37, wherein the crystallizing is performed with toluene and heptane.
39. The process of any one of claims 1-38, further comprising synthesizing compound A1, or

a salt or solvate thereof, using compound D:

(A1).
40. The process of any one of claims 1-38, further comprising synthesizing compound A2, or

a salt of solvate thereof, using compound D:

(A2).
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