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PROCESSES OF MAKING 2-((1-BENZYL-1H-INDAZOL-3-YL)METHOXY)-2-
METHYLPROPANOIC ACID AND ITS DERIVATIVES

FIELD OF THE INVENTION

[0001] The present invention provides new processes for making 2-((1-benzyl-1H-

indazol-3-yl)methoxy)-2-methylpropanoic acid and its derivatives.
CROSS-REFERENCE TO RELATED APPLICATIONS

[0002] This application claims the benefit of U.S. Provisional Application No.
62/866,321, filed June 25, 2019, the entire contents of which are hereby incorporated by

reference in their entirety.
BACKGROUND OF THE INVENTION

[0003] Bindarit (2-((1-benzyl-1H-indazol-3-yl)methoxy)-2-methylpropanoic acid) is an
effective anti-inflammatory small molecule. Recently, bindarit has been shown to be an
effective agent for the treatment of various blinding eye diseases (see WO 2013/163758 and
WO 2015/173786).

[0004] Various processes for the preparation of Bindarit have been described in EP
0382276 and WO 2011015502. However, the processes described therein normally involve

harsh reaction conditions, less stable starting reagents, and have relatively low yield.

[0005] There exists a need for a reliable and scalable process of making Bindarit or its

derivatives thereof under mild, and safer conditions. The present invention meets such need.
SUMMARY OF THE INVENTION

[0006] In one aspect, the present disclosure provides a process of making the compound

of Formula (I)
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the process comprising: reacting the compound of Formula (II)
HO Y
\A/

1)
in the presence of (Ri6)aNZ with the compound of Formula (III)

(1)

to form the compound of Formula (I);
wherein: A may be a bond 6, —X1—, or —X1—0—X32—, in which

X1 and X2, which may be identical or different from each other, may be an alkyl group
having from 1 to 5 carbon atoms, optionally substituted with one or more alkyl groups having
from 1 to 5 carbon atoms or one or more alkoxy groups having from 1 to 3 carbon atoms,

Y is Hwhen A is abond o, or Y may be H, —OH, or —N(R11)(R12), when A is —X1—
or —X1—O0—X>—, in which
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Ri1 may be hydrogen, an alkyl group having from 1 to 5 carbon atoms, or Ri1 together
with Ri2 forms a 4- to 7-membered heterocycle,

Ri2 may be hydrogen, an alkyl group having from 1 to 5 carbon atoms, or Riz together
with Ri1 forms a 4- to 7-membered heterocycle,

Ri and Rz, which may be identical or different from each other, may be hydrogen, an
alkyl group having from 1 to 5 carbon atoms,

Rs, R4 and Rs, which may be identical or different from each other, may be hydrogen,
an alkyl group having from 1 to 5 carbon atoms, an alkoxy group having from 1 to 3 carbon
atoms, a halogen atom, —OH, —N(R)R"), —N(R)COR", —CN, —CONR'R", —
SO2NR'R”, —SO2R’, nitro and trifluoromethyl; with R” and R”, which may be identical or
different from each other, represented by hydrogen and an alkyl group having from 1 to 5
carbon atoms,

Rs may be hydrogen, an alkyl group having from 1 to 5 carbon atoms, an alkoxy group
having from 1 to 3 carbon atoms, a halogen atom, —OH, —N(R)(R"), —N(R")COR", nitro
and trifluoromethyl, or Rs together with one from between Re and R7 forms a ring having 5 or
6 carbon atoms; with R’ and R"”, which may be identical or different from each other,
represented by hydrogen and an alkyl group having from 1 to 5 carbon atoms,

Rs and R7, which may be identical or different from each other, may be hydrogen, an
alkyl group having from 1 to 5 carbon atoms, or together form a group C=0, or one from
between Res and Ry, together with Rs, forms a ring having 5 or 6 carbon atoms,

Risis an alkyl group having from 1 to 5 carbon atoms,

X is a leaving group,

Zis I, Br, or Cl.

[0007] In another aspect, the present disclosure provides a process of making the

compound of Formula (XIII)
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(XIID)
the process comprising: reacting the compound of Formula (XIV)

Y,

N

A

HO

(XIV)
in the presence of (Ri6)aNZ with the compound of Formula (III)

(1)

to form the compound of Formula (XIII); wherein:
A may be —Xj or -X1-OC(R9)(R10)-, in which
X1 may be an alkyl group having from 1 to 5 carbon atoms, optionally substituted with

one or more alkyl groups having from 1 to 5 carbon atoms or one or more alkoxy groups having

from 1 to 3 carbon atoms, and
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Ry and Rio, which may be identical or different from each other, may be hydrogen, an
alkyl group having from 1 to 5 carbon atoms or an alkoxy group having from 1 to 3 carbon
atoms,

Y, Y1 each independently is —ORi3, N(Ri1)(R12), N(R13)O(R14), N(R13)N(R14)(R15),
N(R13)-X2-N(R14)(Ris), or N(R13)-X2-CO-X3, in which R11 may be hydrogen, an
alkyl group having from 1 to 5 carbon atoms, an alkoxy group having from 1 to 3 carbon atoms,
or Ri1together with Riz forms a 4- to 7-membered heterocycle,

Ri2 may be hydrogen, an alkyl group having from 1 to 5 carbon atoms, an alkoxy group
having from 1 to 3 carbon atoms, an aryl group, a heteroaryl group, an alkylaryl group, an
alkylheteroaryl group, COR’, COOR’, CON(R")(R*") with R” and R”, which may be identical
or different from each other, represented by hydrogen and an alkyl group having from 1 to 5
carbon atoms, or Riz together with Ri1, forms a 4- to 7-membered heterocycle,

Ri3 and Ris, which may be identical or different from each other, may be hydrogen, an
alkyl group having from 1 to 5 carbon atoms or an alkoxy group having from 1 to 3 carbon
atoms,

Ris may be hydrogen, an alkyl group having from 1 to 5 carbon atoms, an aryl group,
a heteroaryl group, an alkylaryl group, an alkylheteroaryl group, COR”, COOR’, CON(R*)(R”)
with R” and R”, which may be identical or different from each other, represented by hydrogen
and an alkyl group having from 1 to 5 carbon atoms,

X 2 may be an alkyl group having from 1 to 5 carbon atoms, optionally substituted with
one or more alkyl groups having from 1 to 5 carbon atoms or one or more alkoxy groups having
from 1 to 3 carbon atoms, X5 may be OH, NH>, NHOH or NHNH>,

Ri1 and R, which may be identical or different from each other, may be hydrogen, an
alkyl group having from 1 to 5 carbon atoms or an alkoxy group having from 1 to 3 carbon
atoms,

Rs, R4 and Rs, which may be identical or different from each other, may be hydrogen,
an alkyl group having from 1 to 5 carbon atoms, an alkoxy group having from 1 to 3 carbon
atoms, a halogen atom, -OH, -N(R’)(R”), -N(R")COR”, -CN, -CONR’R”, -SO:NR’R”, -
SO2R’, nitro and trifluoromethyl; with R” and R”, which may be identical or different from
cach other, represented by hydrogen and an alkyl group having from 1 to 5 carbon atoms,

Rs may be hydrogen, an alkyl group having from 1 to 5 carbon atoms, an alkoxy group
having from 1 to 3 carbon atoms, a halogen atom, -OH, -N(R*)(R”), -N(R")COR”, nitro and

trifluoromethyl, or Rs together with one from among Rs and Rz forms a ring having 5 or 6
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carbon atoms; with R” and R”, which may be identical or different from each other, represented
by hydrogen and an alkyl group having from 1 to 5 carbon atoms,

Rs and R7, which may be identical or different from each other, may be hydrogen, an
alkyl group having from 1 to 5 carbon atoms, or together form a group C=0, or one from among
Rs and R7 | together with Rs | forms a ring having 5 or 6 carbon atoms,

Ris is an alkyl group having from 1 to 5 carbon atoms,

X is a leaving group,

Zis1, Br, or Cl.

compound of Formula (IV)

N\

[0008] In another aspect, the present invention provides of a process of making the
N
/

ONCOOH
N
\\Ph
1v)

the process comprising: reacting the compound of Formula (V)
HO

0)

(V)
in the presence of (Ri6)aNZ with the compound of Formula (VI)
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(VD)
to form the compound of Formula (IV);

wherein: Ris, R17 each independently is an alkyl group having from 1 to 5 carbon atoms,
X is a leaving group,

Zis 1, Br, or Cl.
DETAILED DESCRIPTION OF THE INVENTION

[0009] This disclosure describes a new process for the synthesis of 2-((1-benzyl-1H-

indazol-3-yl)methoxy)-2- methylpropanoic acid and derivatives thereof.

[0010] In an embodiment, this disclosure describes a new process for making 2-((1-
benzyl-1H-indazol-3-yl)methoxy)-2-  methylpropanoic  acid (Formula (IV)) from
deprotonation of ethyl 2-hydroxy-2-methylpropionate and then reaction with 1-benzyl-3-
chloromethyl-1H-indazole. The resulting intermediate, ethyl 2-((1-benzyl-1H-indazol-3-
yl)methoxy)-2-methylpropanoate is a liquid and is hydrolyzed without isolation to form the
final product 2-((1-benzyl-1H-indazol-3-yl)methoxy)-2- methylpropanoic acid (Formula
(IV)).

[0011] Different processes of making 2-((1-benzyl-1H-indazol-3-yl)methoxy)-2-
methylpropanoic acid have been described in EP 0382276 and WO 2011/015502. However,
the processes of synthesis known in the art and described therein have a number of

disadvantages.

[0012] Firstly, the intermediate 1-benzyl-1 (H)-indazol-3-carboxylic acid is expensive

obtain and cannot be easily obtained on the market.

[0013] Second, the reaction route, described in EP 0382276, provides for the use of
thionyl chloride to convert the 1-benzyl-3-hydroxymethyl-1 H-indazole into the corresponding
3-chloromethyl derivative. The use of thionyl chloride, a highly toxic substance, gives rise to

considerable safety and management problems in industrial processes.
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[0014] Third, the Bargellini reaction, described in EP 0382276, has shown industrial
disadvantages in low yields (less than 50%), the production of carbon monoxide, a toxic and
flammable gas, and the generation of significant exothermic phenomena which are difficult to

manage industrially.

[0015] Fourth, the Grignard reaction route, described in WO 2011/015502, is difficult for
industrial application due to its harsh condition, poor stability, and generation of excess

impurity.

[0016] The present invention provides a new process making 2-((1-benzyl-1H-indazol-3-
yl)methoxy)-2-methylpropanoic acid and derivatives thereof. The new process is scalable,

safe, reliable and reproducible.
Definitions

[0017] As used in the preceding sections and throughout the rest of this specification,
unless defined otherwise, all the technical and scientific terms used herein have the same
meaning as is commonly understood by one of skill in the art to which this invention belongs.

All patents and publications referred to herein are incorporated by reference in their entireties.

[0018] The terms “a,” “an,” and “the” as used herein, generally are construed to cover

both the singular and the plural forms.

[0019] Asused, herein the term “‘alkyl” refers to a straight or branched hydrocarbon chain
radical including monovalent radical and divalent radical consisting solely of carbon and
hydrogen atoms, containing no unsaturation, having from one to ten carbon atoms (e.g., (C1-
10)alkyl or C1-10 alkyl). Whenever it appears herein, a numerical range such as “1 to 10”
refers to each integer in the given range - ¢.g., ““1 to 10 carbon atoms” means that the alkyl
group may consist of 1 carbon atom, 2 carbon atoms, 3 carbon atoms, etc., up to and including
10 carbon atoms, although the definition is also intended to cover the occurrence of the term
“alkyl” where no numerical range is specifically designated. Examples of “alkyl” as used
herein include, but are not limited to, methyl, ethyl, propyl, isopropyl, isobutyl, n-butyl, tert-
butyl, isopentyl, and n-pentyl, neopentyl, hexyl, septyl, octyl, nonyl and decyl. The alkyl
moicty may be attached to the rest of the molecule by a single bond, such as for example,
methyl (Me), ethyl (Et), n-propyl (Pr), 1-methylethyl (isopropyl), n-butyl, n-pentyl, 1,1-
dimethylethyl (t-butyl) and 3-methylhexyl. Unless stated otherwise specifically in the
specification, an alkyl group is optionally substituted by one or more of substituents which are

independently heteroalkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl, arylalkyl,
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heteroaryl, heteroarylalkyl, hydroxy, halo, cyano, trifluoromethyl, trifluoromethoxy, nitro,
trimethylsilanyl, -ORa, -SRa, -N(Ra)2, where each Ra is independently hydrogen, fluoroalkyl,
carbocyclyl, carbocyclylalkyl, aryl, aralkyl, heterocycloalkyl, heterocycloalkylalkyl,
heteroaryl or heteroarylalkyl.

[0020] The terms “substituted” or “optionally substituted” refer to chemical moieties,
wherein one or more hydrogen atoms may be replaced by a halogen atom, -SH, NO2 or -OH
group, or by an alkyl, alkenyl, alkanoyl, heteroalkyl, aryl, heteroaryl, cycloalkyl or heterocycle

group as defined herein. The last-mentioned groups may be optionally substituted.
Abbreviation

[0021] DBU = 1,8-Diazabicyclo[5.4.0Jundec-7-ene

[0022] IPEA = N.N-Diisopropylethylamine

[0023] DMF = N,N-Dimethylformamide

[0024] THF = Tetrahydrofuran

[0025] EtOAc = Ethyl acetate

[0026] UPLC = Ultra-Performance Liquid Chromatography
[0027] MTBE = Methyl tert-butyl ether

[0028] ACN = Acetonitrile

[0029] In one aspect, the present disclosure provides a process of making the compound

of Formula (I)
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the process comprising: reacting the compound of Formula (II)
HO Y
\A/

1)
in the presence of (Ri6)aNZ with the compound of Formula (III)

(1)

to form the compound of Formula (I);
wherein: A may be a bond 6, —X1—, —X1—0—X2—, in which

X1 and X2, which may be identical or different from each other, may be an alkyl group
having from 1 to 5 carbon atoms, optionally substituted with one or more alkyl groups having
from 1 to 5 carbon atoms or one or more alkoxy groups having from 1 to 3 carbon atoms,

Y is Hwhen A is abond o, or Y may be H, —OH, or —N(R11)(R12), when A is —X1—
or —X1—O0—X>—, in which

10
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Ri11 may be hydrogen, an alkyl group having from 1 to 5 carbon atoms, or Ri: together
with Ri2 forms a 4- to 7-membered heterocycle,

Ri2 may be hydrogen, an alkyl group having from 1 to 5 carbon atoms, or Ri2 together
with Ri1 forms a 4- to 7-membered heterocycle,

Ri and Rz, which may be identical or different from each other, may be hydrogen, an
alkyl group having from 1 to 5 carbon atoms,

Rs, R4 and Rs, which may be identical or different from each other, may be hydrogen,
an alkyl group having from 1 to 5 carbon atoms, an alkoxy group having from 1 to 3 carbon
atoms, a halogen atom, —OH, —N(R)R"), —N(R)COR", —CN, —CONR'R", —
SO2NR'R”, —SO2R’, nitro and trifluoromethyl; with R” and R”, which may be identical or
different from each other, represented by hydrogen and an alkyl group having from 1 to 5
carbon atoms,

Rs may be hydrogen, an alkyl group having from 1 to 5 carbon atoms, an alkoxy group
having from 1 to 3 carbon atoms, a halogen atom, —OH, —N(R)(R"), —N(R")COR", nitro
and trifluoromethyl, or Rs together with one from between Rs and R7 forms a ring having 5 or
6 carbon atoms; with R’ and R"”, which may be identical or different from each other,
represented by hydrogen and an alkyl group having from 1 to 5 carbon atoms,

Rs and R7, which may be identical or different from each other, may be hydrogen, an
alkyl group having from 1 to 5 carbon atoms, or together form a group C=0, or one from
between Res and Ry, together with Rs, forms a ring having 5 or 6 carbon atoms,

Risis an alkyl group having from 1 to 5 carbon atoms,
X is a leaving group,
Zis1, Br, or Cl.

[0030] In an embodiment, X is Br or Cl.

[0031] In certain embodiments, the compounds can be made via the process described
herein are the compounds of Formula (I) wherein: if R8 is a hydrogen atom, then the group
linked to the nitrogen atom in the 1-position of the indazole ring is different from a benzyl
group, a 4-chlorobenzyl group, or a 2-4-dichlorobenzyl group; if R8 is a fluorine atom in the
S-position of the indazole ring, then the group linked to the nitrogen atom in the 1-position of
the indazole ring is different from 5-chloro-2-methoxybenzyl group; and if R8 is a
trifluoromethyl group in the 6-position of the indazole ring, then the group linked to the

nitrogen atom in the l-position of the indazole ring is different from a 2-4-dichlorobenzyl
group.

[0032] In some embodiments. the compound of Formula (I) is selected from:

11
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hydrochloride;

and

[0033]

1-benzyl-3-hydroxymethyl-indazole;

1-(4-methoxybenzyl)-1 H-indazol-3-yl|methanol;
1-(4-methylbenzyl)-1 H-indazol-3-yl|methanol;
1-(4-chlorobenzyl)-1 H-indazol-3-ylJmethanol;
1-(3,4-dichlorobenzyl)-1 H-indazol-3-yl|methanol;
1-(2,4-dichlorobenzyl)-1 H-indazol-3-yl|methanol;
1-(4-fluorobenzyl)-1 H-indazol-3-ylJmethanol;
1-(4-chloro-2-methylbenzyl)-1 H-indazol-3-yl jmethanol;
1-benzyl-5-methoxy-1 H-indazol-3-yl)methanol;
1-benzyl-5-methoxy-1 H-indazole-3-carboxylate;

2-[1 -(4-chloro-2-methylbenzyl)-1 H-indazol-3-yl]propan-2-ol;
1-(4-chloro-2-methylbenzyl)-1 H-indazole-3-carboxylate;

2-[1 -(2,4-dichlorobenzyl)-1 H-indazol-3-yl|propan-2-ol;
1-(2,4-dichlorobenzyl)-1 H-indazole-3-carboxylate;

1-[1 -(4-chloro-2-methylbenzyl)-1 H-indazol-3-yl]ethanol;
1-(4-chloro-2-methylbenzyl)-1 H-indazole-3-carboxaldehyde;
1-[1 -(4-chloro-2-methylbenzyl)-1 H-indazol-3-yl|ethanol
1-(4-chloro-2-methylbenzyl)-1 H-indazole-3-carboxaldehyde;
2-[(1 -benzyl-1 H-indazol-3-yl)methoxy|ethanol;
2-[(1-benzyl-1 H-indazol-3-yl)methoxy|-N,N-dimethylethanamine hydrochloride;
3-[(1-benzyl-1 H-indazol-3-yl)methoxy|-N,N-dimethylpropan-1 -amine

3-[(1 -benzyl-1 H-indazol-3-yl)methoxy [propan-1 -ol;
2-[(1 -benzyl-1 H-indazol-3-yl)methoxy]-2-methylpropan-1 -ol;
I-benzyl-3-[(1 ,1-dimethyl-2-morpholin-4-ylethoxy)methyl]-1 H-indazole maleate;

1-benzyl-3-[(1 ,1-dimethyl-2-morpholin-4-yl-2-oxyethoxy)methyl]-1 H- indazole.

In another aspect, the present disclosure provides a process of making the

compound of Formula (XIII)

12
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(XIID)
the process comprising: reacting the compound of Formula (XIV)

Y,

N

A

HO

(XIV)
in the presence of (Ri6)aNZ with the compound of Formula (III)

(1)

to form the compound of Formula (XIII); wherein:
A may be —Xj or -X1-OC(R9)(R10)-, in which
X1 may be an alkyl group having from 1 to 5 carbon atoms, optionally substituted with

one or more alkyl groups having from 1 to 5 carbon atoms or one or more alkoxy groups having

from 1 to 3 carbon atoms, and

13
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Ry and Rio, which may be identical or different from each other, may be hydrogen, an
alkyl group having from 1 to 5 carbon atoms or an alkoxy group having from 1 to 3 carbon
atoms,

Y, Y1 each independently is —ORi3, N(Ri1)(R12), N(R13)O(R14), N(R13)N(R14)(R15),
N(R13)-X2-N(R14)(Ris), or N(R13)-X2-CO-X3, in which R11 may be hydrogen, an
alkyl group having from 1 to 5 carbon atoms, an alkoxy group having from 1 to 3 carbon atoms,
or Ri1together with Riz forms a 4- to 7-membered heterocycle,

Ri2 may be hydrogen, an alkyl group having from 1 to 5 carbon atoms, an alkoxy group
having from 1 to 3 carbon atoms, an aryl group, a heteroaryl group, an alkylaryl group, an
alkylheteroaryl group, COR’, COOR’, CON(R")(R*") with R” and R”, which may be identical
or different from each other, represented by hydrogen and an alkyl group having from 1 to 5
carbon atoms, or Riz together with Ri1, forms a 4- to 7-membered heterocycle,

Ri3 and Ris, which may be identical or different from each other, may be hydrogen, an
alkyl group having from 1 to 5 carbon atoms or an alkoxy group having from 1 to 3 carbon
atoms,

Ris may be hydrogen, an alkyl group having from 1 to 5 carbon atoms, an aryl group,
a heteroaryl group, an alkylaryl group, an alkylheteroaryl group, COR”, COOR’, CON(R*)(R”)
with R” and R”, which may be identical or different from each other, represented by hydrogen
and an alkyl group having from 1 to 5 carbon atoms,

X 2 may be an alkyl group having from 1 to 5 carbon atoms, optionally substituted with
one or more alkyl groups having from 1 to 5 carbon atoms or one or more alkoxy groups having
from 1 to 3 carbon atoms, X5 may be OH, NH>, NHOH or NHNH>,

Ri1 and R, which may be identical or different from each other, may be hydrogen, an
alkyl group having from 1 to 5 carbon atoms or an alkoxy group having from 1 to 3 carbon
atoms,

Rs, R4 and Rs, which may be identical or different from each other, may be hydrogen,
an alkyl group having from 1 to 5 carbon atoms, an alkoxy group having from 1 to 3 carbon
atoms, a halogen atom, -OH, -N(R’)(R”), -N(R")COR”, -CN, -CONR’R”, -SO:NR’R”, -
SO2R’, nitro and trifluoromethyl; with R” and R”, which may be identical or different from
cach other, represented by hydrogen and an alkyl group having from 1 to 5 carbon atoms,

Rs may be hydrogen, an alkyl group having from 1 to 5 carbon atoms, an alkoxy group
having from 1 to 3 carbon atoms, a halogen atom, -OH, -N(R*)(R”), -N(R")COR”, nitro and

trifluoromethyl, or Rs together with one from among Rs and Rz forms a ring having 5 or 6
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carbon atoms; with R” and R”, which may be identical or different from each other, represented

by hydrogen and an alkyl group having from 1 to 5 carbon atoms,

Rs and R7, which may be identical or different from each other, may be hydrogen, an

alkyl group having from 1 to 5 carbon atoms, or together form a group C=0, or one from among

Res and R7 | together with Rs | forms a ring having 5 or 6 carbon atoms,

[0034]
[0035]
[0036]
[0037]

[0038]

Ris is an alkyl group having from 1 to 5 carbon atoms,
X is a leaving group,
Zis1, Br, or Cl.

In an embodiment, X is Br or CI.

In an embodiment, Z is I; and A is —C (CH3)2-.

In an embodiment, Z is [; A is —C (CH3)2-, Y is OH, and Y1 is -ORus3.

In an embodiment, Z is [; A is —C (CHs)2-, Y is OH, and Y1 is methoxy or ethoxy.

In another aspect, the present invention provides of a process of making the

compound of Formula (XVI)

[0039]

(XVI)

>

The process comprising: reacting the compound of Formula (XVII)
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HO

(XVII)

in the presence of (Ri6)aNZ with the compound of Formula (VI)

(VD)
to form the compound of Formula (XVI);

wherein Ris, Ri9, R2o each is independently H or an alkyl group having from 1 to 6
carbon atoms,

X is a leaving group,

Zis1, Br, or Cl.
[0040] In an embodiment, Ris, R1s Rz each is H, methyl, ethyl, isopropyl, butyl, or tert-
butyl.
[0041] In an embodiment, X is Br or Cl.

[0042] In another aspect, the present invention provides of a process of making the

compound of Formula (IV)
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OXCOOH
\ N
/
N
\\Ph
V)
[0043] The process comprising: reacting the compound of Formula (V)
HO
0]
V)

in the presence of (Ri6)aNZ with the compound of Formula (VI)

(VI)

to form the compound of Formula (IV);

wherein Ris, R17 each is independently an alkyl group having from 1 to 5 carbon

atoms,
X is a leaving group,

Zis1, Br, or Cl.

[0044] In an embodiment, R17 is methyl, ethyl, isopropyl, butyl, or tert-butyl.

[0045] In an embodiment, X is Br or Cl.

[0046] In an embodiment, Z is .
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[0047] In an embodiment, Z is [; Ris is n-butyl; and R17 is methyl.

[0048] When the compounds of Formula (V) and Formula (VI) react with each other, the
intermediate of Formula (VII) is generated, and is further hydrolyzed to afford the compound
of Formula (IV). In an embodiment, the intermediate of Formula (VII) is not separated or
purified; the reaction is carried out in a one pot reaction. In an embodiment, the intermediate

of Formula (VII) is separated and purified, and is further hydrolyzed to afford the compound

of Formula (IV).
XCOORl 7

[0049] In an embodiment, the reaction described herein is carried out in the presence of
a base. In an embodiment, the base is selected from the group consisting of alkali metal
hydrides, alkali metal alkoxides, alkali metal hydroxides, alkali metal oxides, alkali metal
carbonates, quaternary ammonium alkoxides, quaternary ammonium hydroxides, quaternary
phosphonium alkoxides, quaternary phosphonium hydroxides, tertiary amines and
combinations thereof. The base is selected from the group consisting of NaH, DBU, NaOH,
KOH, CsOH, trialkyl amine, pyridine, K2COs, IPEA, NaHMDS, ammonia, ammonium

hydroxide, and combinations thereof.

[0050] In an embodiment, the reaction is described herein carried about at a temperature

of about 0-5°C, 20-30°C, about 40-50°C, about 50-60°C, about 60-70°C, or about 70-80°C,

[0051] In an embodiment, the reaction described herein is carried out in a solvent selected
from THF, DMF, acetone, ACN, 2-methyltetrahydrofuran, 2,5-dimethyltetrahydrofuran, N-
methylpyrrolidin-2-one, dimethyl sulfoxide, propionitrile, isobutyronitrile, acrylonitrile, ethyl
acetate, methyl acetate, methyl formate, butyl formate, rac-1,2-dichloropropane,
hexamethylphosphoric triamide, 2-methylanisole, 2-nitropropane, butan-2-one, nitromethane,

oxolane, and combinations thereof.
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Development of the New Processes

[0052] The current art of making 2-((1-benzyl-1H-indazol-3-yl)methoxy)-2-
methylpropanoic acid and its derivatives, described in the art WO 2011/015501, does not

generate the desired product.

[0053] According to the procedure described in WO 2011/015501, the compound of
Formula (VIII) was deprotonated with 60% NaH using a mixture of toluene and DMF as
solvents. The temperature for this deprotonation was not specified. After deprotonation, a
solution of the compound of Formula (XI) in toluene and DMF was added to the deprotonated
Formula (VIII). The reaction mixture was then heated to 90 °C for about 10 hours. The
reaction was worked up by washing the organic phase with acidic water and then water. After
removing solvents, the product was obtained as an oil and was used in the next step as is. The
next step was the hydrolysis which was effected using 10 M NaOH (3.1 eq) at refluxing
temperature for about 3 hours. The final product was precipitated out from the reaction mixture

by adjusting the pH and then filtering, but was found to be the compound of Formula (X).

[0054] Due to the deficiency of the procedure described in WO 2011/015501, the
procedure described in WO 2011/015501 was modified, first by generating the anion of the
compound of Formula (VII) (in toluene+DMF) at ambient temperature for 0.5 h using
NaHMDS (40% in THF) and then treating with the compound of Formula (XI) (in
toluene+DMF). Monitoring the progress of the reaction using UPLC showed that the
conversion was complete after 1-2 hours at ambient temperature. When the reaction was
worked up, it was found that there was no desired product isolated. The only product that was
found was the compound of Formula (X) as characterized by 1H-NMR and LC-MS.

The hypothesized mechanism of forming the compound of Formula (X) is illustrated below.
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HO,

HO | w
Base -

—_—
0
(VIID 0
Cl
OH N
o N\\ OEt
(XD Ph
+  OEt _— \
0
/N
OFt N\\
o) X) Ph

[0055] Using NaH as base as per the procedure in WO 2011/015501 was also tried
without success, as it gave the same ether product (Formula (X)) as using NaHMDS. Trying
to slow down the self coupling of the compound of Formula (VIII) by using either NaH or
NaHMDS as base at low temperature (-20 °C) then reacting with the compound of Formula
(XI) also did not work. There was no conversion at -20 °C or ambient temperature. Once the

reactions were heated, the major product was the ether (Formula (X)).

[0056] Using other bases (DIPEA, DBU and K2CO3) following the same procedure also
did not give the desired product. The major product in these cases, along with other impurities,
was the alcohol compound of Formula (XV) and the dimer (the compound of Formula (XII})).

These impurities were generated in all reactions at various levels.

OH 0

N\ .
/
N

\\ PIf Ph
Ph

(XV) (XID)

[0057] To solve the problems stated above, Applicant developed a new approach to

convert the compound of Formula (XI) to a more reactive electrophile. For this purpose, the
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compound of Formula (XI) was converted to its iodo derivative by agitating at ambient
temperature with a slight excess, 1.1 eq. of Nal in acetone for 18 h. Once the reaction was
complete. NaCl was filtered off and the filtrate was evaporated to dryness to give 1-benzyl-3-
iodomethyl-1H-indazole as the product as confirmed by 1H-NMR and LC- MS. This iodo
derivative was used for trial with both NaHMDS and NaH as base and found that it converted
to the intermediate Formula (VII) in 1 hour. Interestingly, using Cs2COs as a base, there was
no conversion at ambient temperature. At elevated temperature of 40-50 °C, the ecther
compound of Formula (X) was formed. The reaction using NaHMDS as a base could be run
using THF or DMF, however, DMF gave cleaner profiles than THF. The synthesis of iodo
derivative could be carried out using ACN as solvent although the reaction was slower as after

18 hours at room temperature.

[0058] From the knowledge that the iodo derivative would undergo the desired
conversion, next approach was to generate this intermediate in situ and use without isolation.
The benefit of doing this is twofold. First, it shortens the operation time for preparation.
Second, a separate step would need to introduce a new solvent, acetone or ACN. If acetone is
used as the solvent, it needs to be completely removed so it does not interfere in the next step.
In order to accomplish this in situ preparation, Bu4NI was used in catalytic amount, 0.26 eq
with regards to the compound of Formula (XI) to generate the iodo derivative. It was found

that using lower amounts of this catalyst, 0.15-0.18 eq. resulted in higher level of impurities.

[0059] In the presence of Bu4NI, a reaction was carried out using NaH as a base in THF.
It was found that the reaction was not as clean as using NaHMDS in DMF. The attention was
then turned to use NaHMDS (as THF solution) and DMF as the reaction solvent. With this
system, it was found that the dimer impurity, the compound of Formula (XII), could be
decreased if the generation of alkoxide of Formula (VIII) was done in the absence of the
compound of Formula (XI). Originally, it was thought that the generation of alkoxide of
Formula (VIII) in the presence of the compound of Formula (XI) would suppress the
generation of the ether impurity of Formula (X), but this was not the case. The ether impurity
of Formula (X) would be generated with or without the compound of Formula (XI) being
present in the reaction mixture from the beginning. The compound of Formula (XII), however,
was generated in higher level if the compound of Formula (XI) was present during the alkoxide
generation. As such, alkoxide of Formula (VIII) was generated at 0-5 °C for 0.5 hour, then the
compound of Formula (XI) with Bu4NI as a solution in DMF was charged to the alkoxide

solution. The reaction was left for a minimum of 10 hours at ambient temperature and found
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to have more than 99% conversion from the compound of Formula (XI) to the compound of

Formula (VII).

[0060] In the above stated procedure, the intermediate of the Formula (VII) was isolated
by pH adjustment followed by water washes and removal of solvents, and used in the next step
as an oil without further purification. As the solvent is DMF which has high boiling point, 153

°C, the isolated intermediate would inevitably contain some DMF,

[0061] Since the intermediate is likely to be a liquid and cannot be isolated as a solvent
free material, the intermediate was used in the hydrolysis reaction without further isolation and
purification. In other words, the conversion of the compound of Formula (VIII) to the
compound of Formula (IV) was carried out in a one pot reaction. Once the conversion to the
compound of Formula (VII) was deemed complete, 1.5 eq of NaOH (50% w/w) was
charged to the reaction mixture. After 1.5 hours, it was found that the conversion was
complete and the product was tested by LCMS and confirmed to be the desired final product—
the compound of Formula (IV). The product was isolated by adjusting the pH of the reaction
mixture to pH of 0-1 with concentrated HCI (4 eq), followed by charging water to precipitate
out the final product. The solid was collected by filtration, washed with water to remove
inorganic salts then with MTBE. The crude product before the MTBE wash had a purity of
about 92- 95%.

[0062] The final product may be further purified by recrystallization using EtOAC, as

illustrated in Example 2.
EXAMPLES

[0063] The embodiments encompassed herein are now described with reference to the
following examples. These examples are provided for the purpose of illustration only and the
disclosure encompassed herein should in no way be construed as being limited to these
examples, but rather should be construed to encompass any and all variations which become

evident as a result of the teachings provided herein.
General Procedures

[0064] The compounds of this invention may be made by various methods known in the
art. Such methods include those of the following examples, as well as the methods specifically
exemplified below. Modifications of such methods that involve techniques commonly

practiced in the art of organic synthesis may also be used.
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[0065] As used herein the symbols and conventions used in these processes, schemes and
examples are consistent with those used in the contemporary scientific literature, for example,
the Journal of the American Chemical Society or the Journal of Biological Chemistry.
Specifically, the following abbreviations may be used in the examples and throughout the

specification:

[0066] The following examples describe the invention in further detail, with reference to
specific embodiments. These are representative embodiments of the invention which are
provided for illustrative purposes only, and which should not be regarded as limiting the

invention in any way.
Example 1: Synthesis of 2-((1-benzyl-1H-indazol-3-yl)methoxy)-2-methylpropanoic acid.

[0067] To a dried 3L three neck round bottle equipped with thermometer, mechanical
stirrer, under nitrogen was charged 67.55 g ethyl 2-hydroxy-2-methylpropionate, and 350 mL
anhydrous DMF. The solution was cooled to 0-5 °C. To the mixture was charged with 233
ml 40% NaHMDS in THF over 30 min. The mixture was agitated at 0-5 °C for 1 h. To a
separate flask was charged 100 g 1-benzyl-3-chloromethyl-1H-indazole, 38 g BusNI and 250
mL anhydrous DMF. The mixture was agitated to dissolve. The solution of the second flask
was charged to the solution of the first flask while keeping the solution temperature at 0-5
°C. The equipment was rinsed forward with 50 ml anhydrous DMF. The mixture was warmed
to 20-25 °C and agitated for a minimum of 10 h. The reaction was monitored by UPLC till

completion.

[0068] Then, to the reaction was charged 30 mL 50% NaOH. The reaction was agitated
at 20-25 °C for a minimum of 1 hour. The reaction was monitored by UPLC till completion.
Then, The reaction mixture was cooled to 5-10 °C. To the reaction mixture was charged 165
mL 36% HCI while keeping the reaction temperature below 25 °C. The pH of the reaction
mixture was then confirmed to be 0-1. The reaction mixture was then warmed to 20-25 °C.
To the mixture was charged with 800 mL water over 0.5 hour and agitation continued at 20-
25 °C for a minimum of two hours. The product was filtered under nitrogen and was washed
with water (4x200 mL) followed by MTBE. The product was dried at 35-40°C. Yield: 62-
82% and purity: 95-98%.

Example 2: Purification of 2-((1-benzyl-1H-indazol-3-yl)methoxy)-2-methylpropanoic acid

[0069] To a 3 L dried three-neck round bottom equipped with thermometer and

mechanical stirrer, under nitrogen was charged 525 g of 2-((1-benzyl-1H-indazol-3-
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yl)methoxy)-2-methylpropanoic acid, made in different batches according to Example 1, and
1575 mL EtOAc. The solution was heated to reflux at 77 °C. Then, the solution was filtered
through a filter paper and was slowly cooled to 20-25 °C over 2-3 hours and 5-10 °C over 1-2
hour. The mixture was then agitated at 5-10 °C for a minimum of one hour. The product was
collected by filtration and washed with pre-chilled EtOAc¢ (2 x 525 mL). The product was
dried at 35-40°C in the vacuum oven for 18 hours to yield the final product. Purified yield:
88.7% and purity: 99.7%.
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CLAIMS

We claim:
1. A process of making the compound of Formula (I)

the process comprising: reacting the compound of Formula (II)
HO Y
\A/

1)
in the presence of (Ri6)aNZ with the compound of Formula (I1T)

(T1Im)
to form the compound of Formula (I);

wherein A may be a bond 6, —X1—, —X1—0—X2—, in which
X1 and Xz, which may be identical or different from each other, may be an alkyl

group having from 1 to 5 carbon atoms, optionally substituted with one or more alkyl groups
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having from 1 to 5 carbon atoms or one or more alkoxy groups having from 1 to 3 carbon
atoms,

Y is H when A is a bond o, or Y may be H, —OH, or —N(R11)(R12), when A is —
X1— or —X1—O—X>—, in which

Ri1 may be hydrogen, an alkyl group having from 1 to 5 carbon atoms, or Ri1 together
with Ri2 forms a 4- to 7-membered heterocycle,

Ri2 may be hydrogen, an alkyl group having from 1 to 5 carbon atoms, or Ri2 together
with Ri1 forms a 4- to 7-membered heterocycle,

R1 and R, which may be identical or different from each other, may be hydrogen, an
alkyl group having from 1 to 5 carbon atoms,

Rs, R4 and Rs, which may be identical or different from each other, may be hydrogen,
an alkyl group having from 1 to 5 carbon atoms, an alkoxy group having from 1 to 3 carbon
atoms, a halogen atom, —OH, —N(R")(R"), —N(R")COR", —CN, —CONR'R", —
SO2NR'R"”, —SO2R’, nitro and trifluoromethyl; with R" and R", which may be identical or
different from each other, represented by hydrogen and an alkyl group having from 1 to 5
carbon atoms,

Rs may be hydrogen, an alkyl group having from 1 to 5 carbon atoms, an alkoxy
group having from 1 to 3 carbon atoms, a halogen atom, —OH, —N(R)(R"), —N(R")COR",
nitro and trifluoromethyl, or Rs together with one from between Rs and R7 forms a ring
having 5 or 6 carbon atoms; with R’ and R", which may be identical or different from each
other, represented by hydrogen and an alkyl group having from 1 to 5 carbon atoms,

Rs and R7, which may be identical or different from each other, may be hydrogen, an
alkyl group having from 1 to 5 carbon atoms, or together form a group C=0, or one from
between Rs and Rz, together with Rs, forms a ring having 5 or 6 carbon atoms,

Risis an alkyl group having from 1 to 5 carbon atoms,

X is a leaving group,

Zis I, Br, or Cl.

2. The process of claim 1, wherein X is Cl or Br.

3. The process of claim 1, wherein the reaction is carried out in the presence of a base.

4. The process of claim 3, wherein the base is selected from the group consisting of NaH, DBU,
NaOH, KOH, CsOH, trialkyl amine, pyridine, K2COs3, IPEA, NaHMDS, ammonia,
ammonium hydroxide, and combinations thereof.

5. The process of claim 1, wherein Z is L.

6. The process of claim 1, wherein Rie is n-butyl.
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7. The process of claim 1, wherein the reaction is carried out as a one pot reaction.

8. The process of claim 1, wherein the reaction is carried out in a solvent.

9. The process of claim 8, wherein the solvent is selected from THF, DMF, acetone, ACN, 2-
methyltetrahydrofuran, 2,5-dimethyltetrahydrofuran, N-methylpyrrolidin-2-one, dimethyl
sulfoxide, propionitrile, isobutyronitrile, acrylonitrile, ethyl acetate, methyl acetate, methyl
formate, butyl formate, rac-1,2-dichloropropane, hexamethylphosphoric triamide, 2-
methylanisole, 2-nitropropane, butan-2-one, nitromethane, oxolane, and combinations
thereof.

10. A process of making the compound of Formula (XIII)

(XIID)
the process comprising: reacting the compound of Formula (XIV)

Y
\A/\\O

(XIV)
in the presence of (Ri6)aNZ with the compound of Formula (I1T)

HO
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(T1Im)
to form the compound of Formula (XIII);,

wherein A may be —X1 or -X1-OC(R9)(R10)-, in which

X1 may be an alkyl group having from 1 to 5 carbon atoms, optionally substituted with
one or more alkyl groups having from 1 to 5 carbon atoms or one or more alkoxy groups having
from 1 to 3 carbon atoms, and

Ro9 and Rio, which may be identical or different from each other, may be hydrogen, an
alkyl group having from 1 to 5 carbon atoms or an alkoxy group having from 1 to 3 carbon
atoms,

Y, Y1 each independently is —ORi13, N(R11)(R12), N(R13)O(R14), N(R13)N(R14)(R15),
N(R13)-X2-N(R14)(R15), or N(R13)-X2-CO-X3, in which Ri: may be hydrogen, an
alkyl group having from 1 to 5 carbon atoms, an alkoxy group having from 1 to 3 carbon atoms,
or Ri1together with Riz forms a 4- to 7-membered heterocycle,

Ri2 may be hydrogen, an alkyl group having from 1 to 5 carbon atoms, an alkoxy group
having from 1 to 3 carbon atoms, an aryl group, a heteroaryl group, an alkylaryl group, an
alkylheteroaryl group, COR’, COOR’, CON(R’)(R*") with R” and R”, which may be identical
or different from each other, represented by hydrogen and an alkyl group having from 1 to 5
carbon atoms, or Ri2 together with Ri1, forms a 4- to 7-membered heterocycle,

Ri3 and Ri5, which may be identical or different from each other, may be hydrogen, an
alkyl group having from 1 to 5 carbon atoms or an alkoxy group having from 1 to 3 carbon
atoms,

Ris may be hydrogen, an alkyl group having from 1 to 5 carbon atoms, an aryl group,
a heteroaryl group, an alkylaryl group, an alkylheteroaryl group, COR’, COOR’, CON(R’)(R”)
with R” and R”, which may be identical or different from each other, represented by hydrogen

and an alkyl group having from 1 to 5 carbon atoms,
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11.
12.
13.

14.
15.
16.
17.
18.

X 2 may be an alkyl group having from 1 to 5 carbon atoms, optionally substituted with
one or more alkyl groups having from 1 to 5 carbon atoms or one or more alkoxy groups having
from 1 to 3 carbon atoms, X3 may be OH, NH2, NHOH or NHNH>,

Ri and Rz, which may be identical or different from each other, may be hydrogen, an
alkyl group having from 1 to 5 carbon atoms or an alkoxy group having from 1 to 3 carbon
atoms,

Rs, R4 and Rs, which may be identical or different from each other, may be hydrogen,
an alkyl group having from 1 to 5 carbon atoms, an alkoxy group having from 1 to 3 carbon
atoms, a halogen atom, -OH, -N(R’)(R”), -N(R")COR”, -CN, -CONR’R”, -SO:NR’R”, -
SO2R’, nitro and trifluoromethyl; with R” and R”, which may be identical or different from
cach other, represented by hydrogen and an alkyl group having from 1 to 5 carbon atoms,

Rs may be hydrogen, an alkyl group having from 1 to 5 carbon atoms, an alkoxy group
having from 1 to 3 carbon atoms, a halogen atom, -OH, -N(R*)(R”), -N(R")COR”, nitro and
trifluoromethyl, or Rs together with one from among Rs and Rz forms a ring having 5 or 6
carbon atoms; with R” and R”, which may be identical or different from each other, represented
by hydrogen and an alkyl group having from 1 to 5 carbon atoms,

Rs and R7, which may be identical or different from each other, may be hydrogen, an
alkyl group having from 1 to 5 carbon atoms, or together form a group C=0, or one from among
Rs and R7 , together with Rs | forms a ring having 5 or 6 carbon atoms,

Ris 1s an alkyl group having from 1 to 5 carbon atoms,

X is a leaving group,

Zis I, Br, or Cl.

The process of claim 10, wherein X is CI or Br.

The process of claim 10, wherein the reaction is carried out in the presence of a base.

The process of claim 12, wherein the base is selected from the group consisting of NaH,
DBU, NaOH, KOH, CsOH, trialkyl amine, pyridine, K2COs3, IPEA, NaHMDS, ammonia,
ammonium hydroxide, and combinations thereof.

The process of claim 10, wherein Z is 1.

The process of claim 10, wherein Rie is n-butyl.

The process of claim 10, wherein the reaction is carried out as a one pot reaction.

The process of claim 10, wherein the reaction is carried out in a solvent.

The process of claim 17, wherein the solvent is selected from THF, DMF, acetone, ACN, 2-
methyltetrahydrofuran, 2,5-dimethyltetrahydrofuran, N-methylpyrrolidin-2-one, dimethyl

sulfoxide, propionitrile, isobutyronitrile, acrylonitrile, ethyl acetate, methyl acetate, methyl
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formate, butyl formate, rac-1,2-dichloropropane, hexamethylphosphoric triamide, 2-
methylanisole, 2-nitropropane, butan-2-one, nitromethane, oxolane, and combinations
thereof.

19. A process of making the compound of Formula (I'V)

ONCOOH

av)

The process comprising: reacting the compound of Formula (V)
HO

0)

V)
in the presence of (Ri6)aNZ with the compound of Formula (VI)

X
\N
N/
.,

(VD)
to form the compound of Formula (I);

wherein Ris, R17 each is independently an alkyl group having from 1 to 5 carbon
atoms,

X is a leaving group,
Zis1, Br, or Cl.

20. The process of claim 19, wherein Ri7 is methyl, ethyl, isopropyl, butyl, or tert-butyl.

21. The process of claim 19, wherein X is Cl or Br.
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22. The process of claim 19, wherein R17 is ethyl.

23. The process of claim 19, wherein Z is L.

24. The process of claim 19, wherein the reaction is carried out in the presence of a base.

25. The process of claim 24, wherein is selected from the group consisting of NaH, DBU, NaOH,
KOH, CsOH, trialkyl amine, pyridine, K2COs, IPEA, NaHMDS, ammonia, ammonium
hydroxide, and combinations thereof.

26. The process of claim 19, wherein Rie is n-butyl.

27. The process of claim 19, wherein the reaction is carried out as a one pot reaction.

28. The process of claim 19, wherein the reaction is carried out in a solvent.

29. The process of claim 28, wherein the solvent is selected from THF, DMF, acetone, ACN, 2-

methyltetrahydrofuran, 2,5-dimethyltetrahydrofuran, N-methylpyrrolidin-2-one, dimethyl

sulfoxide, propionitrile, isobutyronitrile, acrylonitrile, ethyl acetate, methyl acetate, methyl

formate, butyl formate, rac-1,2-dichloropropane, hexamethylphosphoric triamide, 2-

methylanisole, 2-nitropropane, butan-2-one, nitromethane, oxolane, and combinations thereof.
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