woO 2012/131590 A 1[I 0000 0000 O

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2012/131590 A1

4 October 2012 (04.10.2012) WIPO I PCT
(51) International Patent Classification: Area, Kalwe Block, Village Dighe, Navi Mumbai 400 708
CO7D 277/56 (2006.01) (IN).
(21) International Application Number: (74) Agents: MAJUMDAR, Subhatosh et al.; S. Majumdar &
PCT/IB2012/051475 Co. 5, Harish, Mukherjee Road, Kolkata 700 025 (IN).
(22) International Filing Date: (81) Designated States (unless otherwise indicated, for every
28 March 2012 (28.03.2012) kind of national protection available): AE, AG, AL, AM,
28) Filing 1. . Enolich AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
(25) Filing Language: nlis CA. CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
(26) Publication Language: English DZ, EC, EE, EG, ES, FL, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KR,
(30) Priority Data: KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
1106/MUM/2011 31 March 2011 (31.03.2011) IN MG, MK, MN, MW, MX. MY, MZ. NA, NG, NI NO, NZ
664/KOL/2011 16 May 2011 (16.05.2011) IN OM, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SC, SD,
(71) Applicant (for all designated States except US): SANDOZ SE, SG, SK, SL, SM, ST, SV, 8Y, TH, TJ, TM, TN, TR,
AG [CH/IN]; Lichtstrasse 35, CH-4056 Basel (CH). TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(72) Inventors; and (84) Designated States (unless otherwise indicated, for every
(75) Inventors/Applicants (for US only): LUTHRA, Parven, kind of regional protection available): ARIPO (BW, GH,
Kumar [IN/IN]; Development Centre, MIDC, Plot No.8- GM, KE, LR, LS, M,W’ MZ, NA, RW, SD, SL, SZ, TZ,
A/2, 8-B TTC Industrial Area, Kalwe Block, Village UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU,
Dighe, Navi Mumbai 400 708 (IN). KHAN, Rashid TJ, T™), European (AL, AT, BE, BG, CH, CY, CZ, DE,
[IN/IN]; Development Centre, MIDC, Plot No.8-A/2, 8-B DK, EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
TTC Industrial Area, Kalwe Block, Village Dighe, Navi LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
Mumbai 400 708 (IN). SALUNKHE, Dadasaheb [IN/IN]; SM, TR), OAPI (BF, BI, CF, CG, CI, CM, GA, GN, GQ,
Development Centre, MIDC, Plot No.8-A/2, 8-B TTC In- GW, ML, MR, NE, SN, TD, TG).
dustrial Area, Kalwe Block, Village Dighe, Navi Mumbai pyplished:

400 708 (IN). NASIR ALIL Shafakat, Ali [IN/IN]; Devel-
opment Centre, MIDC, Plot No.8-A/2, 8-B TTC Industrial

with international search report (Art. 21(3))

(54) Title: AN IMPROVED PROCESS FOR PREPARATION OF FEBUXOSTAT AND ITS POLYMORPHIC CRYSTALLINE
FORM C THEREOF

(57) Abstract: The present invention relates to process of preparation of 2-(3-cyano-4- isobutyloxyphenyl)-4-methyl-5-thiazole
carboxylic acid (Febuxostat). The present invention in particular relates to an efficient and easily to operate scalable process of man-
ufacturing of 2-(3-cyano-4-isobutyloxyphenyl)-4-methyl-5-thiazole carboxylic acid (Febuxostat) of Formula I and its crystalline
polymorphic Form C.



WO 2012/131590 PCT/IB2012/051475

10

15

20

25

30

AN IMPROVED PROCESS FOR PREPARATION OF FEBUXOSTAT AND ITS
POLYMORPHIC CRYSTALLINE FORM C THEREOF

FIELD OF INVENTION

The present invention relates to a process of preparation of 2-(3-cyano-4-
isobutyloxyphenyl)-4-methyl-5-thiazole carboxylic acid (Febuxostat). The present
invention in particular relates to an efficient and easily to operate scalable process of
manufacturing of 2-(3-cyano-4-isobutyloxyphenyl)-4-methyl-5-thiazole carboxylic acid

(Febuxostat) of Formula I and its polymorphic crystalline form C thereof.

Formula I

BACKGROUND OF INVENTION

Prior art literature:

Febuxostat is the compound of formula (I) chemically known as 2-(3-cyano-4-
isobutoxyphenyl)-4-methylthiazole-5-carboxylic acid, which is disclosed in EP 0 513
379.

The synthesis of Febuxostat disclosed in EP 0 513 379 involves condensation of 4-
hydroxy-3-nitrobenzaldehyde with hydroxylamine hydrochloride in the presence of
sodium formate to give 4-hydroxy-3-nitrobenzonitrile. Conversion of the cyano group
into a thioamide and subsequent reaction with ethyl 2-chloroacetoacetate provides ethyl
2-(4-hydroxy-3-nitrophenyl)-4-methyl-5-thiazolecarboxylate. = Alkylation of the 4-
hydroxyl group with isobutyl bromide, and catalytic hydrogenation of the 3-nitro moiety
provides ethyl-2-(3-amino-4-isobutoxyphenyl)-4-methyl-5-thiazolecarboxylate. Finally,
reaction of the latter with sodium nitrite and subsequent hydrolysis of the ethyl

carboxylate gives Febuxostat.
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JP1998045733 (JP10045733) describes formylation of 2-(4-hydroxyphenyl)-4-methyl-
thiazole-5-carboxylic acid ethyl ester to obtain 2-(3-formyl-4-hydroxyphenyl)-4-
methylthiazole-5-carboxylic acid ethyl ester which on alkylation gives 2-(3-formyl-4-
isobutoxyphenyl)-4-methylthiazole-5-carboxylic acid ethyl ester which is converted into
2-(3-cyano-4-isobutoxyphenyl)-4-methylthiazole-5-carboxylic acid ethyl ester. Finally,
the resultant compound is hydrolyzed to give Febuxostat. Alternatively 2-(3-formyl-4-
hydroxyphenyl)-4-methylthiazole-5-carboxylic acid ethyl ester can be treated with formic
acid, sodium formate and hydroxylamine hydrochloride to provide to 2-(3-cyano-4-
hydroxyphenyl)-4-methylthiazole-5-carboxylic acid ethyl ester, which is then alkylated to
give the 2-(3-cyano-4-isobutoxyphenyl)-4-methylthiazole-5-carboxylic acid ethyl ester.
The said manufacturing process involves isolation of intermediate product at the end of
all the steps, which is not commercially suitable since many operations are required to
carry out and results in lower overall yield. Recrystallization of intermediates is required
to meet quality standards resulting in material losses and large amount of solvent
consumption. Excessive use of halogenated hydrocarbon such as dichloromethane and

isobutyl bromide damages environment.

An article "A Facile One-pot synthesis of 4-alkoxy-1, 3-Benezendicarbonitrile” by
Masaichi Hasegawa of Teijin Institute for Bio-Medical Research Heterocycles, Vol 47,
no 2, 1998 discloses synthesis of 2-(3-cyano-4-isobutyloxyphenyl)-4-methyl-5-thiazole
carboxylic acid by treating alkoxy 1, 3- benzenedicarbonitrile with thioacetamide
followed by cyclization with chloroacetoacetate and hydroxylation. Use of toxic reagents/
solvents such as potassium cyanide and dimethylsulfoxide during formation of 4-alkoxy-
1, 3-Benezendicarbonitrile. Industrially non feasible column chromatography technique
is used to get required quality of the intermediates such as 4-alkoxy-1, 3-
benezendicarbonitrile and 2-(3-cyano-4-isobutoxyphenyl)-4-methylthiazole-5-carboxylic
acid ethyl ester. Intermediate isolation involves solvent extraction, concentration followed
by isolation which consumes high amount of solvents and gives lower yields. Final
hydrolysis step yield is very poor ~ 35%, isolation of quality product with such poor

yielding step is not an easy task.

CN101781270 discloses an intermediate (FBZC) and method of its preparation.
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It further discloses method of preparation of 2-[3-formyl-4-(2-methylpropyloxy) phenyl]-
4-methyl-5-thiazole formic acid (FBZC), comprising the step of converting 2-[3-formyl-
4-(2-methylpropyloxy) phenyl]-4-methyl-5-thiazole ethyl formate or methyl ester to

intermediate FBZC by hydrolysis in the mixed solution of alkali and organic solvent.

EP 1020454 B1 discloses polymorphs, theirs transitions and process for the preparation of
crystal C. Crystal C is produced by solvent-mediated polymorphic transition. The solvent
used is mixed solution of methanol and water and the ratio of methanol to water
preferably is from 70:30 to 60:40 and requires small amount of crystal C (1 to 2% or
less). Heating temperature exerts an influence on the completion time of the conversion

into the crystal C.

Drawbacks of the Prior art:

Reported manufacturing process for Febuxostat requires many process steps which also
results in the formation of impurities from starting materials/ intermediates, side
reactions, degradation during work-up/ hydrolysis thereby reducing the overall yield of
the product. Furthermore the process steps are not environment friendly. Toxic chemicals
such as thioacetamide, ethyl 2-chloroacetoacetate and sodium cyanide are used in the
processes known in the literature, which are not environment friendly and require

stringent reaction conditions.

When the hydrolysis reaction in the process for preparation of Febuxostat is carried out
using excess strong base i.e sodium hydroxide as disclosed in CN101781270, poor yield
of the product is obtained against reported ~43% yield and reaction is non-reproducible

indicating degradation of the starting material under the condition disclosed.
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The active substance prepared by the processes known until now can be obtained after
running through a large number of process steps. The main drawbacks associated with the
known synthesis are harsh conditions, the toxic reagents to form the thioamide and the
highly toxic cyanides. Therefore the need for an alternative synthesis for the industrial
preparation of Febuxostat, which makes use of commercially available, cheaper and non
toxic reagents. Hydrolysis with strong bases such as sodium hydroxide, potassium
hydroxide gives low yield due to hydrolysis of the cyano functional group and is
corrosive in nature. Removal of structurally similar Impurity by crystallization of the final

compound is not an easy task and also results in overall cost increase of the product.

Processes known in the prior art result in lower yield of the product obtained after the
hydrolysis step; last step governs the overall costs of the process. Hydrolysis of ethyl
ester group using strong base also results in side reaction i.e. hydrolysis of cyano group of
the compound to give amide impurity. This also lowers the yield of the product.
Febuxostat produced using strong base requires additional purification step to get product

meeting ICH quality.

Other reported methods for introducing formyl group in phenol derivatives use toxic raw
material, or has problems, viz expensive, highly corrosive raw materials, which are not

methods of choice for industrial scale.

The crystal form C of Febuxostat disclosed in EP 1020454 B1 is a stable crystal,
however, solvent-mediated polymorphic transition into this crystal form usually requires
several days and it is difficult to produce the crystal C of Febuxostat in an industrially

good reproducible manner.

The processes of the present invention offers several advantages over previous methods
of making Febuxostat known in prior literature, and its industrial preparation thereof and

also overcome the drawbacks related to the same.

The present inventors have found that the Duff reaction of said improved processes using
hexamethyleneteteramine and trifluoroacetic acid gives better conversion and

commercially feasible process in production point of view than reported ones using
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polyphosphoric acid. Trifluoroacetic acid can be recovered and reused in same step,
whereas polyphosphoric acid which is used in the prior art cannot be recovered and

reused.

The present inventors have found that carrying out hydrolysis of the ethyl ester group in
the process for preparation of Febuxostat using alkali metal carbonate in methanol or
ethanol is facile, unique and does not bear any resemblance with the method described in

prior art.

Hydrolysis employing alkali metal carbonate as a mild base is safe to handle, effective
and one of the unique feature of the present invention; it reduces hydrolysis of cyano
group which is main side reaction. This reaction is very clean as compared to one with
stronger base such as sodium hydroxide, potassium hydroxide which gives low yield and

is corrosive in nature.

Alkali metal carbonate such as potassium carbonate, caesium carbonate or sodium
carbonate when used in lower alcohol such as methanol or ethanol, the hydrolysis

reaction proceeds smoothly resulting in quantitative yield of the product.

In an embodiments of the present invention, the present inventors have developed an
improved process wherein the cyano group is formed at the end of the process and
therefore not exposed to hydrolysis, thereby avoiding the hydrolysis of cyano group
which is the main side reaction in the preparation of Febuxostat, is one of the unique

features of the present invention.

The present inventors have surprisingly found that hydrolysis of the ester group using
alkali metal carbonate such as potassium carbonate, caesium carbonate or sodium
carbonate in lower alcohol such as methanol or ethanol yielded hydrolysed product which
on further subjecting to functional group transformation (formyl to cyano) by formic acid
in presence of hydroxyl amine hydrochloride and sodium formate followed by cooling
yielded highly pure crystalline Febuxostat, as a polymorphic form C which does not

require further purification by crystallization.



WO 2012/131590 PCT/IB2012/051475

10

15

20

25

30

The present inventors found that the processes of the present invention results in the
formation of substantially pure Febuxostat or polymorphic form C of Febuxostat free
from all process impurities. Thus purification of Febuxostat by crystallization to deplete
these process impurities is not required, which is not easy and leads to heavy losses

thereby increasing cost of the product.

OBJECT OF THE INVENTION

It is an object of the present invention to provide improved, efficient, economic

environment {riendly, easy to scale-up and commercially useful process for the
manufacture of compound of formula I or its crystalline polymorphic form C that is

devoid of drawbacks of prior art processes.

It is another object of the present invention to provide an improved process for the
preparation of compound of formula I or its crystalline polymorphic form C that does not

employ any hazardous reagents and condition is safer to carry out.

It is another object of the present invention to provide an improved process for the

preparation of compound of formula I or its crystalline polymorphic form C in high yield.

It is yet another object of the present invention to provide an improved process which

yields substantially pure compound of formula I or its crystalline polymorphic form C.

It is yet another object of the present invention to provide an improved process for the
preparation of compound of formula I or its crystalline polymorphic form C that is easy to

commercialize and provide product free from impurities.

It is a further object of the present invention to provide an improved process for the
preparation of compound of formula VA. (corresponding to formula V in the provisional

application 664/K0OL./2011 dated 16/05/2011).



WO 2012/131590 PCT/IB2012/051475

SUMMARY OF THE INVENTION

According to an aspect of the present invention there is provided an improved process for

preparing Febuxostat, compound of formula (I).

5
Formula (I)
which comprises the step of:
10 i. Reacting 2-(4-hydroxyphenyl)-4-methyl-thiazole-5-carboxylic acid ethyl ester,
compound of Formula II
HO
0
5
Formula II
15 with hexamethylenetetramine in the presence of trifluoroacetic acid to obtain 2-(3-
formyl-4-hydroxyphenyl)-4-methylthiazole-5-carboxylic ~ acid  ethyl ester,
compound of formula III;
HO
0
H 3
\
20

Formula III

ii. Alkylating compound of formula III with isobutyl bromide to obtain 2-(3-formyl-
4-isobutoxyphenyl)-4-methylthiazole-5-carboxylic acid ethyl ester, compound of
25 formula IV;
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Formula IV
5
iii. Converting compound of formula IV to 2-(3-cyano-4-isobutoxyphenyl)-4-
methylthiazole-5-carboxylic acid ethyl ester, compound of formula V by using
hydroxylamine hydrochloride and sodium formate in formic acid;
e
)@Y 7
. =
= e
10
Formula V
iv. Hydrolyzing compound of formula V with alkali metal carbonate in the presence
15 of lower alcohol to obtained 2-(3-cyano-4-isobutoxyphenyl)-4-methylthiazole-5-
carboxylic acid of formula L.
)\/0
/\©Y 7
s
N '}Iko H
Formula I
20

According to another aspect of the present invention there is provided an improved

process for preparing Form C of Febuxostat, which comprises the step of:

i. Reacting 2-(4-hydroxyphenyl)-4-methyl-thiazole-5-carboxylic acid ethyl ester,

25 compound of Formula II.
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Formula 11

with hexamethylenetetramine in the presence of trifluoroacetic acid to obtain 2-(3-
5 formyl-4-hydroxyphenyl)-4-methylthiazole-5-carboxylic ~ acid  ethyl ester,

compound of formula III;

HO
0
H j_gg‘\(s
!
0 Ay 0N
10 Formula III

ii. Alkylating compound of formula III with isobutyl bromide to obtain 2-(3-formyl-

4-isobutoxyphenyl)-4-methylthiazole-5-carboxylic acid ethyl ester, compound of

)\/0
g
H 5
S

formula IV;

15
Formula IV
iii. Hydrolyzing compound of formula IV with alkali metal carbonate in the presence
20 of lower alcohol to obtained 2-(3-formyl-4-isobutoxyphenyl)-4-methylthiazole-5-

carboxylic acid, compound of formula VA or its salt thereof;
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Formula VA

iv. Converting compound of formula VA or its salt thereof to 2-(3-cyano-4-
5 isobutoxyphenyl)-4-methylthiazole-5-carboxylic acid ethyl ester, compound of

formula I by using hydroxylamine hydrochloride and sodium formate in formic

acid;
/bo
0
5
e
H Lo/ OH
H
Formula I
10 v. Isolation of pure compound of formula I with polymorphic form C from reaction

mixture as obtained in step iv by addition of water above 60°C and cooling to

room temperature.

According to yet another aspect of the present invention there is provided an improved

15  process for the preparation of the compound of formula VA comprising the steps of:

i. Reacting 2-(4-hydroxyphenyl)-4-methyl-thiazole-5-carboxylic acid ethyl ester,
compound of Formula II
HO
5

L e

20 Formula 11



WO 2012/131590 PCT/IB2012/051475

11

with hexamethylenetetramine in the presence of trifluoroacetic acid to obtain 2-(3-
formyl-4-hydroxyphenyl)-4-methylthiazole-5-carboxylic ~ acid  ethyl ester,

compound of formula III;

HO
T;[Q\( [
H s
0 ;ﬁm

5

Formula IIT
10 ii. Alkylating compound of formula III with isobutyl bromide to obtain 2-(3-formyl-
4-isobutoxyphenyl)-4-methylthiazole-5-carboxylic acid ethyl ester, compound of

formula IV;
/I\/ o
X g
H ]
0 ;\I{( 0T

15 Formula IV

20 iii. Hydrolyzing compound of formula IV with alkali metal carbonate in the presence

of lower alcohol to obtained 2-(3-formyl-4-isobutoxyphenyl)-4-methylthiazole-5-

carboxylic acid, compound of formula VA or its salt thereof.

Formula VA
25
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DETAILED DESCRIPTION

The present invention relate to an improved scalable process for the preparation of

Febuxostat. Compound of formula I. (Febuxostat) or its crystalline form C that is

industrially feasible and commercially viable.

In an embodiment of the present invention there is provided an improved process for

preparing Febuxostat of formula (I).

10 Formula (I)
which comprises the step of:

i. Reacting 2-(4-hydroxyphenyl)-4-methyl-thiazole-5-carboxylic acid ethyl ester,
15 Compound of Formula II.

Formula 11

with hexamethylenetetramine in the presence of trifluoroacetic acid to obtain 2-(3-
20 formyl-4-hydroxyphenyl)-4-methylthiazole-5-carboxylic ~ acid  ethyl ester,

compound of formula III.

HO

O

H s
o &f( 0
Formula III
25
ii. Treating the compound of formula III with isobutyl bromide to obtained 2-(3-

formyl-4-isobutoxyphenyl)-4-methylthiazole-5-carboxylic ~ acid ethyl ester,

compound of formula IV.
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Formula IV

5 iii. Converting compound of formula IV to 2-(3-cyano-4-isobutoxyphenyl)-4-
methylthiazole-5-carboxylic acid ethyl ester, compound of formula V by using

hydroxylamine hydrochloride and sodium formate in formic acid.

)\/0
JQY ,
. ]
nF uﬁ‘of\

10 Formula V

vi. Hydrolyzing compound of formula V with alkali metal cabonate in the presence of

lower alcohol to obtained 2-(3-cyano-4-isobutoxyphenyl)-4-methylthiazole-5-

15 carboxylic acid of formula I.
/J\/U
0
5
=
N Vo OH
N
Formula I

20  Ethyl 2-(4-hydroxyphenyl)-4-methyl thiazole-5-carboxylate is converted to Ethyl 2-(3-
formyl-4-hydroxyphenyl)-4-methylthiazole-5-carboxylate using hexamethylenetetramine

and strong acid through well known Duff reaction.
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Ethyl 2-(3-formyl-4-hydroxyphenyl)-4-methyl thiazole-5-carboxylate is alkylated with
isobutyl bromide using alkali metal carbonate in dimethyl formamide to give Ethyl 2-(3-

formyl-4-isobutoxyphenyl)-4-methyl thiazole-5-carboxylate.

Ethyl 2-(3-formyl-4-isobutoxyphenyl)-4-methyl thiazole-5-carboxylate is further
converted to ethyl 2-3-cyano-4- isobutoxyphenyl)-4-methyl thiazole-5-carboxylate by

using hydroxylamine hydrochloride and sodium formate in formic acid.

2-(3-cyano-4-isobutoxyphenyl)-4-methyl-5-thiazolecarboxylic acid (Febuxostat) is
obtained from ethyl 2-3-cyano-4- isobutoxyphenyl)-4-methyl-5- thiazole carboxylate
using milder hydrolysis with alkali metal carbonate such as potassium carbonate, caesium

carbonate or sodium carbonate in lower alcohol such as methanol or ethanol in water.

Alkali metal carbonate preferably employed in the process of the present invention is

potassium carbonate.

The process of the present invention can be represented in scheme I as follows:
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Scheme I:
HO HO
o hexamethylenetetramine / (o}
S Trifluoroacetic Acid H S
\ [o] \
\ / /\ I \ / o/\
Formulall Formula lll
)\/Br )\/
O -
Hydroxylamine.HCI/
:;::,b;m; H s o Sodium formate
Potassium carbonate / \ / Formic acid
DMF (o]
o] N AN
Formula IV
)\/O )\/
o Potassium o
S carbonate o}
&z carbonate, .
N \ / 0/\ Methanol —
N N \ / OH
N
Formula V

Formulall

The present invention also relates to an improved scalable process for the preparation of
polymorphic crystalline form C of Febuxostat, compound of Formula I that is industrially

feasible, easy to operate and commercially viable.

In other embodiment of the present invention there is provided an improved process for

preparing Form C of Febuxostat which comprises the step of:

i. Reacting 2-(4-hydroxyphenyl)-4-methyl-thiazole-5-carboxylic acid ethyl ester,

compound of Formula II.
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HO

Formula 11

with hexamethylenetetramine in the presence of trifluoroacetic acid to obtain 2-(3-
5 formyl-4-hydroxyphenyl)-4-methylthiazole-5-carboxylic ~ acid  ethyl ester,

compound of formula III.

HO
0
H S
i
10 Formula III

ii. Alkylating compound of formula III with isobutyl bromide to obtain 2-(3-formyl-

4-isobutoxyphenyl)-4-methylthiazole-5-carboxylic acid ethyl ester, compound of

I
\’-‘/\@\( 7
H s
) Waple

Formula IV

formula IV.

15

20 iii. Hydrolyzing compound of formula IV with alkali metal carbonate in the presence
of lower alcohol to obtained 2-(3-formyl-4-isobutoxyphenyl)-4-methyl-thiazole-5-

carboxylic acid, compound of formula VA or its salt thereof.
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DOy
H 5
o \ﬂ
Formula VA

iv. Converting compound of formula VA or its salt thereof to 2-(3-cyano-4-
5 isobutoxyphenyl)-4-methylthiazole-5-carboxylic acid ethyl ester, compound of
formula I by using hydroxylamine hydrochloride and sodium formate in formic

acid.

u'{;’ Y/ OH

Formula I
10
v. Isolation of pure compound of formula I having polymorphic form C from
reaction mixture as obtained in step iv by addition of water above 60°C and

cooling to room temperature.

15  Ethyl-2-(4-hydroxyphenyl)-4-methyl thiazole-5-carboxylate is converted to Ethyl-2-(3-
formyl-4-hydroxyphenyl)-4-methylthiazole-5-carboxylate using hexamethylenetetramine

and strong acid through well known Duff reaction.

Ethyl 2-(3-formyl-4-hydroxyphenyl)-4-methyl thiazole-5-carboxylate is alkylated with
20  isobutyl bromide using potassium carbonate in dimethyl formamide to give Ethyl 2-(3-
formyl-4-isobutoxyphenyl)-4-methyl thiazole-5-carboxylate which on hydrolysis in
aqueous lower alcohol with alkali metal carbonate such as potassium carbonate or
caesium carbonate or sodium carbonate resulted in the formation of 2-(3-formyl-4-

isobutoxyphenyl)-4-methyl-5-thiazolecarboxylic acid or a alkali metal salt thereof, which
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is further reacted with hydroxylamine hydrochloride in formic acid at reflux to give

Febuxostat with impurities well below the ICH limit.

In a preferred embodiment of the present invention FEthyl 2-(3-formyl-4-
5  isobutoxyphenyl)-4-methyl thiazole-5-carboxylate (compound of formula IV) is
hydrolysis in aqueous lower alcohol with potassium carbonate resulting in the formation
of Ethyl 2-(3-formyl-4-isobutoxyphenyl)-4-methyl-5-thiazolecarboxylic acid potassium
salt, Compound of formula VB (corresponding to formula VA in the provisional
application 664/KOL/2011 dated 16/05/2011) which is further reacted with

10 hydroxylamine hydrochloride in formic acid and reflux to give Febuxostat.

| - o]
H _y e 8- N
\To ":h"l: ;’TIJL ok
Formula VB

In another embodiment of the present there is provided an improved process for the

15  preparation of the compound of formula VA comprising the steps of:

i. Reacting 2-(4-hydroxyphenyl)-4-methyl-thiazole-5-carboxylic acid ethyl ester,

compound of Formula II

HO
Q{ 0
S
e

20 Formula 11

with hexamethylenetetramine in the presence of trifluoroacetic acid to obtain 2-(3-
formyl-4-hydroxyphenyl)-4-methylthiazole-5-carboxylic ~ acid  ethyl ester,
compound of formula III;

25
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HO
0
H jp\(s
\
Formula III

5 ii. Alkylating compound of formula III with isobutyl bromide to obtain 2-(3-formyl-

4-isobutoxyphenyl)-4-methylthiazole-5-carboxylic acid ethyl ester, compound of

formula IV;
PO
0
\
o N TN
10 Formula IV

iii. Hydrolyzing compound of formula IV with alkali metal carbonate in the presence
of lower alcohol to obtained 2-(3-formyl-4-isobutoxyphenyl)-4-methylthiazole-5-

carboxylic acid, compound of formula VA or its salt thereof.

15
Formula VA
In yet another embodiment of the present invention there is provided a compound of
formula VA prepared according to the process of the present invention.
/}\/0
o
H 5
o e

20

Formula VA
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Alkali metal carbonate used in the process of the present invention is selected from

potassium carbonate, caesium carbonate or sodium carbonate.

Alkali metal carbonate preferably employed is potassium carbonate.

Lower alcohol used in the process of the present invention is selected from methanol or

ethanol.

The process of the present invention can be represented in scheme II as follows:
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Scheme 11
HO HO.
o] hexamethylenetetramine / O
S Trifluoroacetic Acid H S
\
Formulal ll Formula lll
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10 DMF/Potassium carbonate \ fo)
5 ] o\
Formula IV
Potassium Carbonate/
Methanol/Water
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Comparative data:

Table 1: Comparison of percentage vield and purity of Febuxostat obtained by the

process of the present invention vis-a-vis acknowledge prior art JP1998045733.
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Table 1:
Preparation of Febuxostat % yield % purity
JP10045733 Not reported | Not reported
Present invention 80.81% 94.31%

Table 2: Comparison of percentage vield and purity of compound of formula V obtained

by the process of the present invention vis-a-vis acknowledge prior art CN101781270.

Table 2:
Preparation of compound . .
of fr())rmula \ i % yield % purity
CN101781270 439 999,
Present invention ]8% 97.41%

Table 3: Comparison of percentage vield and purity of polymorphic form C obtained by

the process of the present invention vis-a-vis acknowledge prior art EP1020454.

Preparation of crystalline
polymorphic form C of % yield % purity
Febuxostat.
EP1020454 Not reported | Not reported
Present invention 88.24% 99.35%

The following examples are meant to illustrate the present invention. The examples are
presented to exemplify the invention and are not to be considered as limiting the scope of

the invention.

EXAMPLES

Example 1

Preparation of 2-(3-cyano-4-isobutyloxyphenyl)-4-methyl-5-thiazole carboxvlic acid

(Febuxostat) [Compound of formula I].

a) Preparation of Ethyl 2-(3-formyl-4-hydroxyphenyl)-4-methyl-5-thiazolecarboxylate

[Compound of formula III].
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10.0gm of Ethyl 2-(4-hydroxyphenyl)-4-methyl-5-thiazole carboxylate, [Compound of
formula II] and 5.86gm of hexamethylenetetramine was added to 100.0ml of
trifluoroacetic acid. Reaction mixture was heated to reflux under stirring for 40 hr.
Trifluoroacetic acid was distilled out at 80 + 3°C. Residue obtained was cooled to 25°C
and slowly added 100 ml of water. Slurry formed was stirred for 2.0hr. Slurry of the

product was filtered, washed and dried under vacuum to give 9.6 gm of titled compound.

b) Preparation of Ethyl 2-(3-formyl-4-isobutoxyphenyl)-4-methyl-5-thiazolecarboxylate

[Compound of formula IV].

350.0gm of Ethyl 2-(3-formyl-4-hydroxyphenyl)-4-methyl-5-thiazolecarboxylate,
[Compound of formula III] 332.0gm of potassium carbonate and 330.0gm of isobutyl
bromide were added to 1.75ltr of DMF. Reaction mixture was heated to 90 + 3°C and
stirred for 4 hr. Reaction mixture was cooled to 25°C and slowly added 10.50 ltr of
water. Slurry of the product formed was stirred for 2.0hr, filtered, washed and dried under

vacuum to give 389 gm of titled compound.

Analytical Data-

e '"HNMR (CDCls, 400 MHz) : § 1.079-1.101 (doublet, 6H); & 1.366-1.413 (triplet,
3H); 6 2.185-2.230 (multiplet, 1H); & 2.769 (singlet, 3H); 6 3.914-3.935 (doublet,
2H); 6 4.316-4.387 (quartet, 2H); 6 7.045-7.074 (doublet, 1H); & 8.188-8.225
(doublet of doublet, 1H); & 8.353-8.361 (doublet, 1H).

® Mass (m/e): 348.3

¢) Preparation of Ethyl 2-(3-cyano-4-isobutoxyphenyl)-4-methyl-5-thiazolecarboxylate

[Compound of formula V].

350.0gm of FEthyl 2-(3-formyl-4-isobutoxyphenyl)-4-methyl-5-thiazolecarboxylate,
[Compound of formula IV] 123.0gm of sodium formate followed by 84.0gm of
hydroxylamine hydrochloride were added to 1.4 ltr of formic acid. Reaction mixture was

heated to reflux and stirred for Shr to complete the reaction. Reaction solution was cooled
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to 25°C. Slowly added 2.8 ltr of water at 25°C. Slurry formed was stirred for about 1.0hr,

filtered, washed with water and dried under vacuum to give 321.0gm of titled compound.

Analytical Data-

e 'HNMR (CDCls, 400 MHz) : § 1.053-1.104 (doublet, 6H); & 1.368-1.416 (triplet,
3H); 6 2.164-2.253 (multiplet, 1H); & 2.768 (singlet, 3H); 6 3.890-3.911 (doublet,
2H); 6 4.324-4.395 (quartet, 2H); 6 6.998-7.027 (doublet, 1H); & 8.075-8.112
(doublet of doublet, 1H); & 8.175-8.182 (doublet, 1H).

e Mass (m/e) : 345.2

d) Preparation of 2-(3-cvano-4-isobutyloxyphenyl)-4-methyl-5-thiazole carboxylic acid

(Febuxostat) [Compound of formula I].

250.0gm of Ethyl 2-(3-cyano-4-isobutoxyphenyl)-4-methyl-5-thiazolecarboxylate,
[Compound of formula V] and then 200.0gm of potassium carbonate were added to the
mixture of 7.51tr of methanol and 250.0ml water. Heated the solution to reflux under
stirring for 3hr to complete the reaction. Cooled the clear solution formed and applied
vacuum to distill out the solvent to maximum extent below 40°C. To the residue 5.0ltr of
water was added and stirred to obtain solution. Added 2.51tr of ethyl acetate, stirred and
layers separated. pH of aqueous solution adjusted to 2.5 * 0.2 by addition of dil.
hydrochloric acid solution at 40°C and stirred for about 1.0hr. Slurry of the product was

filtered, washed with water and dried under vacuum to give 215.0gm of Febuxostat.

Analytical Data-

e 'HNMR (CDCl;, 400 MHz): & 0.992-1.067 (doublet, 6H); & 2.029-2.117
(multiplet, 1H); 6 2.636 (singlet, 3H); 6 3.963-3.985 (doublet, 2H); & 7.317-7.347
(doublet, 1H); 6 8.160-8.197 (doublet of doublet, 1H); o 8.238-8.245 (doublet,
1H); 6 13.397 (Broad singlet, 1H).

e Mass (m/e) : 317.1
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Example 2
Preparation of 2-(3-cyano-4-isobutyloxyphenyl)-4-methyl-5-thiazole carboxylic acid

(Febuxostat) [Compound of formula I].

1.0gm of Ethyl 2-(3-cyano-4-isobutoxyphenyl)-4-methyl-5-thiazolecarboxylate,
[Compound of formula V] and 1.9gm of caesium carbonate were added to the mixture of
30.0ml of methanol and 1.0ml water. Raised the temperature of reaction mixture to reflux
under stirring and refluxed for 3hr to complete the reaction. Clear solution formed was
cooled to 40°C and applied vacuum to distill out the solvent to the maximum extent at
40°C. Residue obtained was dissolved in 20.0ml of water and added 10.0ml of ethyl
acetate. Stirred and separated the aqueous phase. pH of aqueous phase adjusted to 2.5 +
0.2 by dilute hydrochloric acid solution at 40°C and stirred for 1.0hr. Slurry of the
product formed was filtered, washed with water and dried under vacuum to give 0.85gm

of Febuxostat.

Example 3.
1.0gm of Ethyl 2-(3-cyano-4-isobutoxyphenyl)-4-methyl-5-thiazolecarboxylate,

[Compound of formula V] and 0.6gm of sodium carbonate were added to the mixture of
30.0ml methanol and 1.0ml of water. Temperature of mixture raised to reflux and stirred
at reflux for 36 hr. Clear solution formed was cooled to 40°C and applied vacuum to
distill out the solvent to the maximum extent maintaining temperature below 40°C.
Residue obtained after distillation was dissolved in 20.0ml of water and 10.0ml of ethyl
acetate. Stirred and aqueous phase separated. pH of the aqueous phase was adjusted to 2.5
+ 0.2 by dil. hydrochloric acid at 40°C and stirred for 1.0hr. Slurry of the product formed
was filtered and washed with water and dried under vacuum to give 0.59 gm of

Febuxostat.

Example 4

Preparation of 2-(3-cvano-4-isobutvloxyphenyl)-4-methyl-5-thiazole carboxvlic acid

(Febuxostat) [Compound of formula I].
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a) Preparation of Ethyl 2-(3-formyl-4-hydroxyphenyl)-4-methyl-5-thiazolecarboxylate

[Compound of formula III].

10.0gm of Ethyl 2-(4-hydroxyphenyl)-4-methyl-5-thiazole carboxylate, [compound of
formula II] and 5.32gm of hexamethylenetetramine was added to 100.0ml of
trifluoroacetic acid. Reaction mixture was heated to reflux under stirring for 40 hr.
Trifluoroacetic acid was distilled out. Residue obtained was cooled to 25°C and slowly
added 200 ml of water. Slurry formed was stirred for 4.0hr. Slurry of the product was

filtered, washed and dried under vacuum to give 7.67 gm of title compound.

b) Preparation of 2-(3-formyl-4-isobutoxyphenyl)-4-methyl- 5- thiazolecarboxylic acid

[Compound of formula VA].

Process A:

25.0gm of Ethyl 2-(3-formyl-4-hydroxyphenyl)-4-methyl-5-thiazolecarboxylate, 24.0gm
of potassium carbonate and 24.0gm of isobutyl bromide were added to 125 ml of DMF.
Reaction mixture was heated to 90 = 3°C and stirred for 4 hr. Reaction mixture was
cooled to 25°C and slowly added 3.0ltr of water. Slurry of the product formed was stirred
for 1.0hr, filtered, washed and unloaded to give 64.5 gm of wet Ethyl 2-(3-formyl-4-
isobutoxyphenyl)-4-methyl-5-thiazolecarboxylate.

61.0gm of above wet compound and 24.0gm of potassium carbonate were added to the
mixture of 0.7501tr of methanol and 25.0ml water. Solution heated to reflux under stirring
for 3hr and methanol distilled out under vacuum below 40°C. Residue cooled to 40°C and
0.51tr of water was added. Stirred for 15.0mins. pH of aqueous solution adjusted to 5.5 +
0.2 by addition of dil. hydrochloric acid solution at 40°C. Stirred for about 2.0hr. Slurry
of the product was filtered, washed with water and dried under vacuum to give 22.32gm

of 2-(3-formyl-4-isobutoxyphenyl)-4-methyl-5-thiazolecarboxylic acid

Process B:
3.0gm of Ethyl 2-(3-formyl-4-isobutoxyphenyl)-4-methyl-5-thiazolecarboxylate and
5.63gm of caesium carbonate were added to the mixture of 30.0ml of methanol and 3.0ml

water. Reaction mixture was heated to reflux under stirring and stirred for 4hr. Slurry was



WO 2012/131590 PCT/IB2012/051475

10

15

20

25

30

27

cooled to 25°C and added 60.0ml of water at 25°C. pH of aqueous solution adjusted to
3.0 £ 0.2 by addition of dil. hydrochloric acid at 25°C. Slurry stirred for about 1.0hr.
Filtered, washed with water and dried under vacuum to give 2.29gm of 2-(3-formyl-4-

isobutoxyphenyl)-4-methyl-5-thiazolecarboxylic acid.

Analytical Data-
'HNMR (DMSO-dg, 400 MHz): 6 1.026-1.045 (doublet, 6H);

0 2.093-2.159 (multiplet, 1H); 6 2.664 (singlet, 3H); & 3.989-4.005 (doublet, 2H); o
7.340-7.362 (doublet, 1H); & 8.176-8.182 (doublet, 1H); & 8.197-8.219 (doublet of
doublet, 1H); 6 10.409 (singlet, 1H); 6 13.389 (broad singlet, 1H).

Mass (m/e): 320.2

Process C:

50.0gm of Ethyl 2-(3-formyl-4-hydroxyphenyl)-4-methyl-5-thiazolecarboxylate, 47.44gm
of potassium carbonate and 47.04gm of isobutyl bromide were added to 200 ml of DMF.
Reaction mixture was heated to 90 = 3°C and stirred for 3 hr. Reaction mixture was
cooled to 25°C and slowly added 1.50ltr of water. Slurry of the product formed was
stirred for 1.0hr, filtered, washed and unloaded to give 119.06 gm of wet Ethyl 2-(3-
formyl-4-isobutoxyphenyl)-4-methyl-5-thiazolecarboxylate.

Charged above wet compound and 47.44gm of potassium carbonate were added to the
mixture of 0.50ltr of methanol and 0.050ltr water. Solution heated to reflux under stirring
for 4hr and methanol distilled out under vacuum below 40°C. Residue cooled to 25°C and
2.0ltr of water was added. Stirred for 15.0mins. pH of aqueous solution adjusted to 3.0
0.2 by addition of dil. hydrochloric acid solution at 40°C. Stirred for about 30.0mins.
Slurry of the product was filtered, washed with water and dried under vacuum to give

46.38gm of 2-(3-formyl-4-isobutoxyphenyl)-4-methyl-5-thiazolecarboxylic acid

d) Preparation of 2-(3-cvano-4-isobutyloxyphenyl)-4-methyl-5-thiazole carboxylic acid

(Febuxostat) [Compound of formula I] as a crystal form C.

20.0gm of Ethyl 2-(3-formyl-4-isobutoxyphenyl)-4-methyl-thiazole-5-carboxylic acid,
8.52gm of sodium formate followed by 4.57gm of hydroxylamine hydrochloride were
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added to 200.0ml of formic acid. Reaction mixture was heated to reflux and stirred for
Shr to complete the reaction. Reaction solution was cooled gradually to 25°C. Slurry
formed was stirred for about 2.0hr, filtered, washed with water and dried under vacuum to

give 12.8 gm of Febuxostat as a crystal form C.

Analytical Data-

'"HNMR (DMSO-ds, 400 MHz): § 1.014-1.030 (doublet, 6H); § 2.059-2.126 (multiplet,
1H); 6 2.657 (singlet, 3H); & 3.990-4.006 (doublet, 2H); 5 7.346-7.369 (doublet, 1H); &
8.191-8.219 (doublet of doublet, 1H); 6 8.266-8.271 (doublet, 1H); & 13.410 (broad
singlet, 1H).

Mass (m/e): 317.2

Crystal C Data-

IR (KBr): 1702.1, 1217.6 cm™
XRD Pattern (20) — 6.80°, 11.03°, 13.57°, 15.76°, 16.98°, 17.62°, 18.26°, 18.93°,
20.38°, 20.64°, 22.12°, 23.73°, 24.74°, 25.37°, 34.29°, 36.83°, 38.25°

e) Preparation of 2-(3-cvano-4-isobutyloxyphenyl)-4-methyl-5-thiazole carboxylic acid

(Febuxostat) [Compound of formula I] as a crystal form C.

25.0gm of Ethyl 2-(3-formyl-4-isobutoxyphenyl)-4-methyl-thiazole-5-carboxylic acid,
10.65.0gm of sodium formate followed by 5.98gm of hydroxylamine hydrochloride were
added to 250.0ml of formic acid. Reaction mixture was heated to reflux and stirred for
Shr to complete the reaction. Slowly added 25.0ml of water to the reaction mixture at
reflux. Reaction solution was cooled to 25°C. Slurry formed was stirred for about 1.0hr,
filtered, suck dried and washed with water. Dried under vacuum to give 19.68gm of titled

compound as Febuxostat as a crystal C.

Crystal C Data-

IR (KBr): 1702.1, 1217.6 cm™
XRD Pattern (20) — 6.83°, 11.05°, 13.59°, 15.77°, 17.03°, 18.30°, 18.97°, 20.14°,
20.69°, 22.15°, 23.77°, 24.77°, 25.05°, 34.34°, 36.86°, 38.30°.
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f) Preparation of 2-(3-cyano-4-isobutyloxyphenyl)-4-methyl-5-thiazole carboxylic acid

(Febuxostat) [Compound of formula I].

5.0gm of Ethyl 2-(3-formyl-4-isobutoxyphenyl)-4-methyl-5-thiazolecarboxylate and
4.0gm of potassium carbonate were added to the mixture of 50.0ml of methanol and
5.0ml water. Reaction mixture was heated to reflux under stirring for 4hr to complete the
reaction. Solvent distilled out under vacuum below 40°C. Residue obtained was cooled to
25°C and added 1.76gm of sodium formate followed by 1.20gm of hydroxylamine
hydrochloride and 50.0ml of formic acid. Reaction mixture was heated to reflux and
stirred for Shr. Reaction solution was cooled gradually to 25°C and added 50.0ml of water
dropwise at 25°C. Slurry formed was stirred for about 1.0hr, filtered, washed with water

and dried under vacuum to give 3.76gm of Febuxostat.
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CLAIMS

1. An improved process for preparing Febuxostat, compound of formula (I).

5
Formula (I)
which comprises the step of:
10 i. Reacting 2-(4-hydroxyphenyl)-4-methyl-thiazole-5-carboxylic acid ethyl ester,
compound of Formula II
HO
0
5
Formula II
15 with hexamethylenetetramine in the presence of trifluoroacetic acid to obtain 2-(3-
formyl-4-hydroxyphenyl)-4-methylthiazole-5-carboxylic ~ acid  ethyl ester,
compound of formula III;
HO
0
H 3
\
20

Formula III

ii. Alkylating compound of formula III with isobutyl bromide to obtain 2-(3-formyl-
4-isobutoxyphenyl)-4-methylthiazole-5-carboxylic acid ethyl ester, compound of
25 formula IV;
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Formula IV

iii. Converting compound of formula IV to 2-(3-cyano-4-isobutoxyphenyl)-4-
methylthiazole-5-carboxylic acid ethyl ester, compound of formula V by using

hydroxylamine hydrochloride and sodium formate in formic acid;

)\/0
0
s
" {:’/\@\ﬁﬁofﬂ\

Formula V

10

iv. Hydrolyzing compound of formula V with alkali metal carbonate in the presence
15 of lower alcohol to obtained 2-(3-cyano-4-isobutoxyphenyl)-4-methylthiazole-5-

carboxylic acid of formula L.

b

by OH

Formula I

20
2. The process for preparing Febuxostat according to claim 1 wherein the alkali
metal carbonate used in step iv is selected from potassium carbonate, caesium

carbonate or sodium carbonate.
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. The process for preparing Febuxostat according to claim 1 wherein the lower

alcohol used in step iv is selected from methanol or ethanol.

. An improved process for preparing polymorphic Form C of Febuxostat

which comprises the step of:

i. Reacting 2-(4-hydroxyphenyl)-4-methyl-thiazole-5-carboxylic acid ethyl ester,

compound of Formula II

HO
O\( 0
S
it

Formula 11

with hexamethylenetetramine in the presence of trifluoroacetic acid to obtain 2-(3-
formyl-4-hydroxyphenyl)-4-methylthiazole-5-carboxylic ~ acid  ethyl ester,

compound of formula III;

HO

pr}
e

Formula III

ii. Alkylating compound of formula III with isobutyl bromide to obtain 2-(3-
formyl-4-isobutoxyphenyl)-4-methylthiazole-5-carboxylic acid ethyl ester,

compound of formula IV;



WO 2012/131590 PCT/IB2012/051475

33

Formula IV

iii. Hydrolyzing compound of formula IV with alkali metal carbonate in the
presence of lower alcohol to obtained 2-(3-formyl-4-isobutoxyphenyl)-4-

methylthiazole-5-carboxylic acid, compound of formula VA or its salt thereof;

Jy

H S

=

/i OH

10 Formula VA

iv. Converting compound of formula VA or its salt thereof to 2-(3-cyano-4-
isobutoxyphenyl)-4-methylthiazole-5-carboxylic acid ethyl ester, compound of
formula I by using hydroxylamine hydrochloride and sodium formate in

15 formic acid;

3\
e,

OH

Formula I

v. Isolation of pure compound of formula I with polymorphic form C from
20 reaction mixture as obtained in step iv by addition of water above 60°C and

cooling to room temperature.
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5. The process for preparing polymorphic Form C of Febuxostat according to claim
4 wherein the alkali metal carbonate used in step iii is selected from potassium

carbonate, caesium carbonate or sodium carbonate.

6. The process for preparing polymorphic Form C of Febuxostat according to claim

4 wherein the lower alcohol use in step iii is selected from methanol or ethanol.

7. A process for the preparation of the compound of formula VA comprising the

10 steps of:

i. Reacting 2-(4-hydroxyphenyl)-4-methyl-thiazole-5-carboxylic acid ethyl ester,

compound of Formula II

HO
\©\( 0
s
.»“};*Z)(O“\

15 Formula 11

with hexamethylenetetramine in the presence of trifluoroacetic acid to obtain 2-(3-
formyl-4-hydroxyphenyl)-4-methylthiazole-5-carboxylic ~ acid  ethyl ester,

compound of formula III;

HO
T;[@Y 0
H S
] ;ﬁm

Formula III

20

25 ii. Alkylating compound of formula III with isobutyl bromide to obtain 2-(3-formyl-
4-isobutoxyphenyl)-4-methylthiazole-5-carboxylic acid ethyl ester, compound of

formula IV;
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)\/0
A
H ]
I

Formula IV

iii. Hydrolyzing compound of formula IV with alkali metal carbonate in the presence
of lower alcohol to obtained 2-(3-formyl-4-isobutoxyphenyl)-4-methylthiazole-5-

carboxylic acid, compound of formula VA or its salt thereof.

10 Formula VA

8. 'The process for preparing compound of formula VA according to claim 7 wherein
the alkali metal carbonate used in step (iii) is selected from potassium carbonate,
caesium carbonate or sodium carbonate.

15
9. The process for preparing compound of formula VA according to claim 7 wherein

the lower alcohol use in step (iii) is selected from methanol or ethanol.

10. The compound of Formula (VA) prepared by the process according to claim 7.
20
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a process for preparing febuxostat I.
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a process for preparing polymorphic form C of febuxostat I.
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a process for preparing compound VA.
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