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CLAIMS

A process, comprising, contacting a compound of formula IV, or a salt thereof:

R‘l

wherein

R? is halogen,
with carbon monoxide, carbonylation

of formula IlII, or a salt thereof:

wherein
R* is C,-Cg alkyl.
The process of claim 1, wherein the carbonylation catalyst com
The process of claims 1-2, wherein R' is Boc group.
The process of claims 1-3, wherein R? is methyl or benzyl.
The process of claims 1-4, wherein R*is CL.

The process of claims 1-5, wherein R* is isopropyl.

N w oA N

The process of claims 1-6, further comprising (i) reacting a compound of formd|a 11, or
salt thereof, with base to form an intermediate; and (ii) decarboxylating the intermediate

produce a compound of formula II or salt thereof:
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The process\of claims 1-7, wherein the base comprises a potassium #-butoxide.

9. The process of'glaims 1-8, wherein the decarboxylating further comprises a catalyst
comprising Pd and hydrogen gas.

10.  The process of claimy,1-9, comprising reducing a compound of formula II, or a salt

thereof, to form a compound ofYprmula I, or salt thereof:

11. The process of claims 1-10, wherein the reducing comprises a catalyst comprising

ruthenium and hydrogen gas.
12. The process of claims 1-11, further comprising a prosgss of preparing a compound of

formula X or a salt thereof

R20,C._A_ _CO,R?
CO,RP

X
wherein R® and R® are independently Ci.15 alkyl, the process comprising contecting a compound

of formula XI with a lipase to form the compound of formula X

Raozc\)\,co?_R2

CO,RP
XL
13.  The process of claims 1-12, further comprising reacting a compound of formula X oxa

salt thereof with formamidine to form a compound of formula XII or a salt thereof,

37



WO 2013/17373¢6 PCT/US2013/041624

OH -

N\

OH
XII
14. e process of claims 1-13, further comprising chlorinating a compound of formula XII

or a salt thereof to form a compound of formula XTI or a salt thereof

c -
.
N Cl

XII
15.  The process of clayns 1-14, further comprising contacting a compound of formula XIII
VAR
H-N  N-R!

or a salt thereof, with a compouxd / , to form a compound of formula [Va or sait
thereof:

R1

I

N

(J ?

I o

LN R3 .
IVa




CLAIMS

1. A process, comprising, contacting a compound of formula IV, or a salt thereof:

R1

wherein
R! is hydrogen or an amino protecting group;
R? is hydrogen or optionally substituted C;-C; alkyl; and
R is halogen,
with carbon monoxide, carbonylation catalyst and alcohol of formula R*OH to form a compound

of formula III, or a salt thereof:

R‘I

|
)

N

2

N COR
|
kN/ CO,R

wherein

R*is C-Cg alkyl.

The process of claim 1, wherein the carbonylation catalyst comprises Pd(OAc),.
The process of claims 1-2, wherein R' is Boc group.

The process of claims 1-3, wherein R?is methyl or benzyl.

The process of claims 1-4, wherein RYis CL

The process of claims 1-5, wherein R* is isopropyl.

e A

The process of claims 1-6, further comprising (i) reacting a compound of formula III, or
salt thereof, with base to form an intermediate; and (ii) decarboxylating the

intermediate to produce a compound of formula II or salt thereof:
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I
8. The process of claims 1-7, wherein the base comprises a potassium #-butoxide.
9. The process of claims 1-8, wherein the decarboxylating further comprises a catalyst
comprising Pd and hydrogen gas.
10. The process of claims 1-9, further comprising reducing a compound of formula I, or a
salt thereof, to form a compound of formula I, or a salt thereof:
R1
|
()
N
N™ ™~
I -
N
OH .
I
11. The process of claims 1-10, wherein the reducing comprises a catalyst comprising
ruthenium and hydrogen gas.

12. The process of claims 1-11, further comprising a process of preparing a compound of

formula X or a salt thereof

R20,C.. _~__CO,R?
CO5RP

k)

X
wherein R* and R” are independently C,_;7 alkyl, the process comprising contacting a compound

of formula XI with a lipase to form the compound of formula X

R?0,C CO,R?

CO,RP
XI1.
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13. The process of claims 1-12, further comprising reacting a compound of formula X or a

salt thereof with formamidine to form a compound of formula XII or a salt thereof,
OH -
: 2
N,l?I:A\V,CozR
L
N° "OH )
Xn

14. The process of claims 1-13, further comprising chlorinating a compound of formula XII

or a salt thereof to form a compound of formula XIII or a salt thereof

cl -
: 2

L.
N~ ~Cl .

XIII
15. The process of claims 1-14, further comprising contacting a compound of formula XIII or
/N
H-N  N-R’

a salt thereof, with a compound n_/ , to form a compound of formula IVa
or salt thereof:

R‘I

|

N

C

Nj :
,Lina\v/cosz
NZR? _
a

N
L
v
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