"A novel process for preparation of Bical utam de"
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Background and Prior Art Bicalutam de is the generic
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by reacting 3-Trifluoro-nethyl-4-cyanoaniline of
propqnémﬁﬁlﬂ(ﬁom - with nethacryl oyl chloride of Formula
(111) followed by epoxidation of the resultant
N-(3-trifluoromnethyl -4-cyanophenyl ) net hacryl am de of
Backgpound sand Pyior Areepoxide ring is opened with

4 f1 yor ot hi ophenol and, supsequent g%\? ersion_to
Bicaluigmyidg, ds the generic name for the compoun 4-Cyano-3- (trlﬂuoromethyl)

phenyl]-3-[(4-fluorophenyl) sulphonyl]-2-hydroxy-2-methyl propanamide and is
represented by the formula (I).
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Bicalutamide and related acylanilides have been disclosed in EP 100172 and
corresponding US 4636505 as pharmaceutically active compounds possessing
antiandrogenic .activity useful in the treatment of prostrate cancer. Bicalutamide the
pharmaceutical product is approved worldwide under the brand name Casodex (Astra

Zeneca).

Bicalutamide has been prepared by reacting 3-Trifluoro-methyl-4-cyanoaniline of
Formula (IV) with methacryloyl chloride of Formula (IIT) followed by epoxidation of the
resultant N-(3-trifluoromethyl-4-cyanophenyl)methacrylamide of Formula (V). The



resulted in Bicalutamde of Fornmula (I) as reported in

US patent No. 4636505 issued to ICl and Tucker et. al.
wQ2006/re3889 Chem 31, 9-954-959 (1988). Bi cal ut aPCTEN2065/@0152

non- steroidal pharmaceutically active agent

possessi ng anti androgeni c properties, generally used

in treatnment of prostate cancer i.e. for androgen
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prepaatbl ol Hh R nd e oo S eSS i 0 44 25 8879692,
WOO0Zii096 59368200860 7473 CUS D ERI04GMAISI ng 30% H2Q2 i n
presence of trifluoro acetic anhydride in met hyl ene
di chl oride (CH2O 2) at 25C to 300C. WD0353920 cl ai s
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agents. The oxidation is accomplished by using various peracids.

W00224638 discloses the above oxidation using 30% H,0, in presence of trifluoro acetic
anhydride in methylene dichloride (CH,CL,) at 25°C to 30°C.

WO00353920 claims oxidation process of N—[4-cyan0-3-(trimethyl)phenyl]-3-[(4-
fluorophenyl)thio]-2-hydroxy-2-methyl propanamide (VII) wusing H,0,/ Sodium
tungstate/ Phenyl phosphoric acid/ TBAB/ Ethyl acetate.

EP0100172, WO0134563, W002100339 and Tucker et al in J. Med. Chem. 954-959
disclose the oxidation of N-[4-cyano-3-(trimethyl)phenyl]—3-[(4-ﬂuorophenyl)thio]-2-
hydroxy-2-methyl propanamide(VII) using m-chloro perbenzoic acid (m-CPBA) in
chlorinated solvent, which requires longer hours for reaction. Thus the process disclosed

in the prior art involves the use of costly reagents and chlorinated solvents.
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per benzoi c acid (m CPBA) imchlorinated sol vent, which
requires |onger hours for reaction. Thus the process
disclosed in the prior art involves the use of costly
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methg n"fa‘ung Prairagﬁr’;ﬂf%@?/ﬁ%sﬁg@??l utpnidst ut ami de wi t hout t he
use of mCPBA is published in WOOL00608. According to

.,this a solution of H20 is used as oxidi zi ng agent and
Besidesfeeingampexnsasive rengenti ¥EPB A issckighly expldstretsteasli fid Mbefore
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Formula (VI1) to Formula (1). However in this nethod,

bot h %Q| r and non-polar inpurities are formed which
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ke e LA PN OGS -
oxidize rib eestics opfforft JaciNehd & considered as an excellent industrial method
environmentally and economically for conversion of Formula (VII) to Formula (I).
. However in this method, both polar and non-polar impurities are formed which is not
reduced during purification. Further this method also has a step involving use of
halogenated organic solvent (e.g. 1,1,1-trichloroethane) for the synthesis of (VI) and so

cannot be considered environmentally friendly.

Bicalutamide synthesis without the use of MCPBA as oxidizing agent is reported in
W00224638. According to this method, H,0, is added to compound of Formula (VII)
and the mixture after cooling to —55°C, anhydrous trifluoroacetic acid (TFA) is added to
the mixture to get Bicalutamide. But in this method the use of explosive TFA as reagent
and the need for cooling during the addition of TFA makes the method uneconomical.

Further anhydrous TFA is corrosive and hygroscopic.



cannot be considered environnmentally friendly.

Bi cal utam de synthesis w thout the use of MCPBA as
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this method, H2Q2 is added 40 conpound of Fornul a

(M1) and the m xture after cooling to -55C, anhydrous

trifluoroacetic acid (TFA) is added to the m xture to
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reactifR hfx G Yaligt of the conmpound of Formula (VI1) and
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Objecdive9bf @lInQbndidle Present invention is to provide an
improved, industrially viable and cost effective

i, mp .  al |
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' 0 e present invention is to provide an
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and substantial purity. Yet another aspect of the

preg,ent nvention is to provide a novel process for
Anothﬁlépg _]ﬁ@t of the present invention is to provide an improved process to obtain

Bicalutamide in high yield and substantial purity.

Yet another aspect of the present invention is to provide a novel process for making

Bicalutamide Form I.

Summary

The present invention discloses a process for the synthesis of N-[4-Cyano-3-
(trifluoromethyl) phenyl]-3-[(4-fluorophenyl) sulphonyl]-2-hydroxy-2-methyl
propanamide (Form I). The invention discloses a novel reagent i.e. sodium perborate in
presence of acetic acid for oxidation of N-[4-Cyano-3-(trifluoromethyl) phenyl]-3-[(4-
fluorophenyl) thio]-2-hydroxy-2-methyl propanamide to N-[4-Cyano-3~(trifluoromethyl)
phenyl]-3-[(4-fluorophenyl) sulphonyl]-2-hydroxy-2-methyl propanamide. The invention
also relates to a novel method of purification of N-[4-Cyano-3-(trifluoromethyl) phenyl]-
3-[(4-fluorophenyl) sulphonyl]-2-hydroxy-2-methyl propanamide in a mixture of

methylethyl ketone and hexane giving form (D) in substantially pure form.



Bi cal utam de Form | . Summary The present invention
di scl oses a process for the synthesis of N-[4-Cyano- 3-

W@ oosfibaser onet hyl ) phenyl ] - 3-[ (4-fl uor ophenyl ) PCT/IN2005/000152
sul phonyl ] - 2- hydr oxy- 2- net yl propanam de (Form ).
The invention discloses a novel reagent i.e. sodium
perborate in presence of acetic acid for oxidation of
N-[4-Cyano-3-(trifluoromethyl) phenyl]-3-[(4-
fl uorophenyl) thio]-2-hydroxy-2-mnmethyl propanam de to
N-[ 4- Cyano-3-(trifluoronethyl)
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propananm de by precipitating it froma sol ution of
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ketones Ulimt @osoivahi for predpipitival i9tpREfe@8ly hydrocarbon and most preferably
hexane. The precipitation is preferably carried out at a temperature between 30°C to
50°C, more preferably between 35°C to 40°C and most preferably at about 40°C. The
cosolvent (i.e. hydrocarbon) is added over a period of about 1 to 3 hrs, more preferably
about 1 to 2 hrs and most preferably for about 1 hrs 30 minutes. When the precipitation is

complete, the product is filtered and is washed with hexane.

The crystalline solid (referred to as ‘Form I’) exhibits an X-ray powder diffraction pattern
as shown in figure I. The 20 and ‘d’ values matched the values reported in
W02004029021 for the product obtained by a process as disclosed in US4636505 that

teaches use of Ethyl acetate/ Petroleum ether for making Form I.

The N-[4-Cyano-3-(trifluoromethyl) phenyl]-3-[(4-fluorophenyl) sulphonyl]-2-hydroxy-
2-methyl propanamide of formula (I) prepared by oxidation of N-[4-Cyano-3-
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description of the drawings Figure | show the XRPD of
w@overedssonal Bi cal utaniide forml . Table 1 TPEI/IN2005/000152

present invention is illust¥ated in further detail

with reference to the follow ng nonlimting

exanpl es. Exanple - 1 Preparation of

. ritl uoromethyl) phenyl]
B“ef-%gf’?@?a‘f °%&‘8§§f’f8?(§‘i% sul phonyl | - 2- hydr oxy- 2- met hyl
Figurp T sh@n &iv XIRPRANEbn(etdiond RItdlutainidd Rehal acetic acid
and 25 gm-(0.062 nole) of N-[4-Cyano- 3-
(trifluoromethyl) phenyl] -3-[(4-fluorophenyl)
Tabld i 0] - 2- hydroxy-2-nmet hyl propanani de (99% of Fornula
1) are charged into a 500m reactor at 25 to 300C

Subsequently 22 gm (0. 127 nole) of sodi um perborate
fofrnh\/rlr at-e \Was--ch 300C in a

T

charged-at—about 25 tg
Zﬂ"é}e%d of 1 lir. |THEIVRRESIRIM t enper at uf e was
hahned at Tyt for—about 1 hr. The
6?“8%&%& on_was hesitélesgg% gﬁjft; 45C and this
11.65@e2.22re was nNgiIscal,M2d54r 8 hrs at| which tine a
sample was-wthdriawn. 1f the starting thio conpound

13634148t han 1. (%43§ﬁ%ﬁ2§ﬁ@=suspen3| on| was cool ed to

and—stiT T for—4—+hrs. The product
1\/i/a9s’ ¢|1 er ed fror6 %glér;ggclsz?l 6n mxture fat this

15.60066.399r e and 1 B&6590,5doves washed with 250 nl  of
with 100 m of n-Hexanel The solid

—water —and then
1.8 bf-£80.was dri e=é 22616564673%r 8 hrs. 24.3 gm of
7?27?1%4{355" de—(cr llﬂgyﬂmlﬁgg@ﬂ—a—(ﬂﬁ—w&s obtai ned with

yr'e 6f 90 % a
18.960, 19.550, 4.67685,4.53710,
22.145,22.493, 4.01090,3.94962,
23.230,23.652, 3.82596,3.75861, '
24.586,24.814, 3.61790,3.58517,
27.306,27.803, 3.26345,3.20622,
28.609,29.495 3.11772,3.02597,
30.065,30.706, 2.96991,2.90940,
31.332,31.780, 2.85266,2.81348,
32.068,32.619, 2.78888,2.74299,
33.774,34.119, 2.65177,2.65572,
34.590,36.786, 2.59105,2.44124,
37.009,37.380, 2.42708,2.40385,
39.810,43.476. 2.26252,2.07987

The present invention is illustrated in further detail with reference to the following non-

limiting examples.
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hydroxy-2-met hyl propananmi de (Forml) 88 m
met hyl et hyl ketone and 22 gm crude Bi cal utam de as
obtai ned in exanple 1 are charged into a 500 m
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Example — 2

Preparation of N—[4-Cyano—3-(triﬂuoromethyl) phenyl]-3-[(4-fluorophenyl) sulphonyl]-2-
hydroxy-2-methyl propanamide (Form I)

88 ml methylethyl ketone and 22 gm crude Bicalutamide as obtained in example 1 are
charged into a 500 ml feactor. The mixture was heated to about 80°C to obtain solution.
Subsequently 0.2 gm charcoal was added and stirred for further 0.5 hr and then charcoal
was filtered off and the cake was washed with 10 ml of hot methylethyl ketone. To the
clear colourless solution 88 ml Hexane was added at 50°C in 1 hr. Then the reaction
mixture was cooled to 25 to 30°C slowly and further cooled to 10 to 15°C in 1 hr, where
white crystalline product precipitate out. The product was filtered and washed with 22 ml
mixture of methylethyl ketone and hexane. The solid was dried at 60°C for 8 hrs. 19.8 gm
of solid was obtained with yield of 90.0% and purity greater than 99.8% by HPLC.
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5) The process as claimed in claim 1, wherein the product is isolated at about
20°C -25°C.
6) A process of obtaining a substantially pure Bicalutamide comprising

precipitating Bicalutamide (form I) from a solution containing Bicalutamide.
7 The process as claimed in claim 6 wherein said precipitation is carried out by

contacting said bicalutamide solution in methylethyl ketone with a contra

solvent.
8) The process as claimed in claim 7 wherein said contra solvent is hexane.
) The process as claimed in claim 6 to 8, wherein said precipitation occurs at a

temperature of about 30°C to 50°C.

10)  The Bicalutamide as claimed in claims 6 to 9, having an X-ray diffraction
peak of Form 1.

11)  The process as claimed in claims 6 to 10 wherein the bicalutamide obtained is
about 99% pure.

12)  The process as claimed in claims 6 to 10 wherein the purity of bicalutamide
obtained is greater than 99.8% .

13) A process for the preparation of Bicalutamide and its purification as

substantially described herein with reference to the foregoing examples 1-2.



