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1 SPECI FI CATI ON PROCESS FOR PRODUCI NG BI CALUTAM DE AND
METHOD OF PURI FYI NG | NTERVEDI ATE THERECF 5 TECHNI CAL
FI ELD The present invention relates to a process for
produci ng Bi cal utam de and a thod of purifying an

i ntermedi ate thereof. 10 BACK ND ART

4' - Cyano- 3-[ (4-fl uoropheny | - 2- hydr oxy-2-neth
yl -3"-trifluoronethylpro #@Q‘iﬂﬁ%@%generi C narne:

bi cal utam de) is a pharmaceutical useful as a

anti cancer drug. Generally speaking, pharnmaceuticals

L i_n_nost cases and
BRERES Pk NG ALl R B bRARIy MALF O OF BURIFYING
Wl For 15 exanple, it is necessary
ﬁgﬁmm%i%mﬁﬂhat there is no problemthat
threatens safety, by analyzing, usually, the
structure of the inmpurity when not |ess than 0. 10% of

i rity j s contained, and by studying the
ﬁ@%ﬁ%ﬁ@ when the anount is not |less than
O.lS@bT%n a pharmaceutical to be adnministered. As
i ndi catl@8 PERFERHBVERIoifaies lodheeess forprpdneing Bigalutamide and a
acce gp process for 20 producing
313619‘%1 Cpurifying an igtespisdinge sheteofony! | - 2- hydr oxy- 2- net hy
[ -3"-trifluoromnethyl propionanili de (hereinafter,
referred to as Conmpound (4)) is a process in which

ﬁ‘ﬁ-‘éﬁgﬁf- 3-(4-1] uorophenyl t hi o) - 2- hydr oxy- 2- net hyl - 3" -
@ ﬁ‘llgropi onani |l i de (hereinafter, referred

to as go&ound &gé) obt ai ned via 25 )

4- cy an®-4yame-3{ ehBngrophemsspilfonylli 20hydrpx g-2- mieth sl 3f-tnifworomethylpro
hylanj|ine (hereinafter, referred to as Conpound (2))

g%g@pqh,qﬁ gleRic name: bicalutamide) is a pharmaceutical useful as a anticancer drug,

N- met hacryl oyl - 4-cyano-3-trifl uoronet hyl aniline
enerally speaking, pharmaceuticals are administered to humans in most cases,

and commonly, amounts of impurities contained therein are strictly controlled. For
example, it is necessary to examine and confirm that there is no problem that threatens
safety, by analyzing, usually, the structure of the impurity when not less than 0.10% of an
impurity is contained, and by studying the toxicity thereof when the amount is not less
than 0.15%, in a pharmaceutical to be administered.

As indicated by the following scheme 1, a generally accepted process for
producing
4'-cyano-3-[(4—ﬂuoropheny1)sulfonyl]—2—hydroxy-2-methy1~3'-triﬂuoromethylpropionanili
de (hereinafter, referred to as Compound (4)) is a prdcess in which
4'-cyano-3—(4-ﬂu0rophenylthio)-2-hydroxy-2—methy1—3'—triﬂuoromethylpropionanilide
(hereinafter, referred to as Compound (3)), obtained via
4-cyano-N-(2,3-epoxy-2-methylpropionyl)-3-trifluoromethylaniline (hereinafter, referred
to as Compound (2)) starting form N-methacryloyl-4-cyano-3-trifluoromethylaniline

(hereinafter, referred to as Compound (1)), is produced and Compound (3) is oxidized (for
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(hereinafter, referred to as Conpound (1)), is
produced and Conpound (3) is oxidized (for 2 exanple,
see WD 01/00608, WO 01 /28990, WD 02/24638, WD

03/ 053920 and Howard Tucker e al., J. Med. Chem,
Vol . 31, 954-959 (1988)). However, it has been

AR Sec N 0100905 AL 38990r B ORL24538, P 03/05399P and Howard

THOREEAY) RSB MR (L1 ofLSSE AL 0 GLALY Fl Been rvealed

WERH-bishoz S bt lsyPan ek Bia i uqromethy Fropionanide
SReaRe e PR Pet pr BT B peind) & hpsduosd as an impurity
y senlt.h vent Qrs. have f.ound th.t t he contam nati on

i ,

a{lrﬁﬂg ;?829@'&%”%“3@5&%@%S%Eeet“rfé"? that §epagation and removal of

Pebiy 35yt Gompound fioanommospd £4)afierpridstionpaqtigaris itficul,

%@%ﬁ@%@%&@g A
rodu___t' n (t: Co un (.3_ Er.(me object of the present

PRORI LRy ECorpRRR i thelinfiiae batiivuigd 8n, 1 ¢ he

P AR AU & b T S hwropseniide (ercinatir

BB TaES s ot S hin s phtono

¢ont ent&é the description. DI SCLOSURE OF THE
RIVERQYR )As the result of extensive studies in view

of the aboge Frf‘ﬁl ens, the present inventors have .

f ound PReOPIEL Of thePreseat iavsRian isfo pedyide Bpracsssyin which, in the
Conpound nt ai ned . j.n 0 crystals Conpound (4). can ) )

%YQHE%‘&%%@WB“P@ Qs), the Hﬂmti@wfl( l%gélrréal%ébl@émpa@@ps contained in
ased, on the anount of Co und (4) by _purifying

(B8 L P o TR ela by by dndusiibiasaelienty

subj ecgt,.n he obtai ned,_ pure crystals to the oxidation .

r eact ?@HS %ﬂ@ Hﬁlﬁéé’ IECE lflﬁﬁf'eapl:@&%&% thescanisint £ Hacgdgsgription.
Compound (3) in an amobunt exceeding 0.06% (LC area

per cent age) based on the amount of Conpound (3). The

BISCEASURE SF AR 1M¥ENTION

As the result of extensive studies in view of the above problems, the present
inventors have found the fact that the amount of Deoxy-Sulfonyl Compound contained in
crystals of Compound (4) can be decreased to less than 0.10% (LC area percentage) based
on the amount of Compound (4) by purifying crystals of Compound (3) by crystallization
and subjecting the obtained pure crystals to the oxidation reaction when Deoxy-Sulfide
Compound is contained in Compound (3) in an amount exceeding 0.06% (LC area
percentage) based on the amount of Compound (3). The present invention was
completed. Therefore, the invention is shown by the followings.

<l>  Aprocess for producing bicartamide of the formula (4);
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25 conpl eted. Therefore, the invention is shown by the
follow ngs. <1> A process for producing bicartam de
of the formula (4); 3 (4) NC CF3 which conprises Step
A conprising reacting Conpounds(1) of the fornmula (1);
(1) NC CF3 5 with peroxycarboxylic acid to obtain
Conmpound (2) of the formula (2); (2) NC CF3 Step B
conprising reaqtil§ sai d @spound (2) with

4-f1 uor ot hi ophqnol obtagn crude crystals of

Conpoynd 3) NC CF

di sso he crjgde crystals $ol vent %ﬁ)

crystp ng to abtain purifite ystals of Conpound
(R~ and ep C cenprising reac g C¢pound (3) and

percarboxylic acid to obtain bicalutamde. 5 <2> The
process @Egordl ng to <1>, wherein the solvent is the
one cont ai ni ng tol uene.

which comprises

Step A comprising reacting Compound (1) of the formula (1);

H
NWKK
Ion
C
CF,4

with peroxycarboxylic acid to obtain Compound (2) of the formula (2);

NN
N
T e
O
C
CF3

Step B comprising reacting said Compound (2) with 4-fluorothiophenol to obtain crude

b

crystals of Compound (3) of the formula (3);
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<3> The process according to <2>, wherein the sol vent

is the one consisting essentially of toluene. <4> The
process according to any of <1> to <3>, wherein seed
crystals of purified Conmpound,(3) are added before

starting the crystallization. io <5> The process

according to any.of <1> to <4>, wherein the

crystallization conpnrjses maturing and cooling. <6>

The process accor dj wherein the maturing is
conduct ed at t efper atr e ofgaroupd 55C. <7> The

process a ' ‘ 3N the tinme of

mat uring i . <8>||The pfrocess

accor di ng : he cooKﬁ%d IS
conduN(:d S~ 9> The

process accofjding to any of <5> to <8>, wherein the

speed of coo(J is 5to 15C hour. 20 <10> A net hod

for purifying crystals of Conpound (3) of the formula

(3) 5 (3) NC CF3 which conprises dissolving crude ’
atigsothg thef credeposnds 0% sdlverd a8 lcwRRdILiSiAg to obtain purified crystals of
crystallizing, wherein the crude Conmpound (3) i5S
derapewdl @), andact i ng Conpound (2) of the formula (2)

CF3.5 with.4-f] uorothiophenol, .
(S%gp EC comprising reacting éompoung (g)Dan percarboxylic acid to obtain bicalutamide.

<2>  The process according to <1>, wherein the solvent is the one containing toluene.
<3>  The process according to <2>, wherein the solvent is the one consisting
essentially of toluene.

<4>  The process according to any of <1> to <3>, wherein seed crystals of purified
Compound (3) are added before starting the crystallization.

<5>  The process according to any of <1> to <4>, wherein the crystallization
comprises maturing and cooling.

<6>  'The process according to <5>, wherein the maturing is conducted at a
temperature of around 55°C.

<7>  The process according to <5> or <6>, wherein the time of maturing is 1 to 2
hours.

<8> Thc process according to any of <5> to <7> wherein the cooling is conducted
from around 55°C to around 10°C.

<9>  The process according to any of <5> to <8>, wherein the speed of cooling is 5 to
15°C/hour.

<10> A method for purifying crystals of Compound (3) of the formula (3)



and wherein Conpound (2) is obtained by reacting
Conmpound (1) of the fornmula (1) (1) NC CF3 with
per oxycarboxylic acid. <11> A method for purifying
crystals of Conpound (3) of tge formula (3) 6 (3) NC
CF3 which conprises dissolving crystals of Conpound
(3) containing 0.06 to 0.5% of
4' - cyano- 3- (4-fl uorophenyl thio)-2-nethyl-3"-trifluorom
et hyl propi onani | i de jym a solvent and crystallizing. 5
<12> The net hod abborg) ‘to <11>, wherein the

Mnd cont ai ni ng 0. 06

-3 -tri3| uorom
it hggd~agcordi ng to any
< wherein the sol venf is the one
cont ai ni ng uene. 10 <14> The nethod according to
<13>, whereMrd he solvent is the one consisting
essentially of toluene. <15> The nmethod according to
any of <10> to <14>, wherein seed crystals of purified
voinh comgri® dissadviagdeadcadystals oftGorhpogmd (32 in a solvent and crystallizing,
crystallization. <16> The nmethod according to any of
wliggeintthe cnfste, Cathpowich(3) ieolutninet iyl reaaingdfompbund (2) of the formula (2)
conprises maturing and cooling. <17> The net hod
according to <16>, wherein the maturing is conducted

at a
'
N
(2)
L
C
CF,

5 with 4-fluorothiophenol,

and wherein Compound (2) is obtained by reacting Compound (1) of the formula (1)

| H
NWKK
-~ 0
C ']:
CF,

with peroxycarboxylic acid.

<11> A method for purifying crystals of Compound (3) of the formula (3)



10

15

20

tenperature of around 55C. <18> The nethod accordi ng
to <16> or <17>, wherein the tinme of maturing is Ito 2
hours. 20 <19> The method according to any of <16> to
<18> wherein the cooling is conducted from around 55C
to around 10C. <20> The nethodﬁaccording to any of
<16> to <19>, wherein the speed of cooling is 5 7 to
15C/ hour. BEST MODE FOR CARRYI NG OUT THE | NVENTI ON
The invention is desqatped in detail by referring to
the follow ng schege "1 Schene 1 NC oxidation NC

CF3 (2) NC gxidatign CE Deoxy- Sul f onyl
Compound Beind Bci al |y

avai |l abl e {p ¢t or zed acctogﬁi ng
to a proge kpown inOthe art (fo 2| e, WO

03/ 099€70 any 't he |ike) or F

which comprises dissolving crystals of Compound (3) containing 0.06 to 0.5% of
4'-cyano-3-(4-fluorophenylthio)-2-methyl-3'"-trifluoromethylpropionanilide in a solvent
and crystallizing.

<12> The method according to <11>, wherein the crystals of Compound (3) is the one
containing 0.06 to 0.3% of
4'-cyano-3-(4-fluorophenylthio)-2-methyl-3'-trifluoromethylpropionanilide.

<13> The method according to any of <10> to <12>, wherein the solvent is the one
containing toluene.

<14> The method according to <13>, wherein the solvent is the one consisting
essentially of toluene.

<15> The method according to any of <10> to <14>, whefein seed crystals of purified
Compound (3) are added before starting the crystallization.

<16$ The method according to any of <10> to <15>, wherein the crystallization
comprises maturing and cooling.

<17> The method according to <16>, wherein the maturing is conducted at a
temperature of around 55°C.

<18> The method according to <16> or <17>, wherein the time of maturing is 1 to 2
hours.

<19> The method according to any of <16> to <18> wherein the cooling is conducted
from around 55°C to around 10°C. |

<20> The method according to any of <16> to <19>, wherein the speed of cooling is 5



simlar process thereto. 4-Fluorothi opheno

(hereinafter, referred to as Conpound (5)) is 10 al so

commercially available and this product can be used.

Conpound (2) can be obtai ned b? oxi di zi ng Conmpound (1)

(hereinafter, this step is referred to as Step A). In

St%% é a peroxycarboxylic acid as an oxidi zi ng agent
ddwuro Compound (1) in a suitable reaction

sol vent. 15 Exanpl es of the peroxycarboxylic acid

i ncl ude m chl oroperbenzoic acid, 8 nono-perphthalic

%ggg %ad the like. Fromthe V|emp0|nts of safety and
TiNODRE FORGARRYBRGHAVTTHEINVENFHNer r ed.

Mono- perphthalic acid can easily be prepared, for

exanpl dhegyventian is dgsgsiber dn d@tallélj/hyﬁﬂ‘rnulg t(v\lhel‘fOHy‘drmgmineme 1,

peroxide. 5 Specifically, nono-perphthalic acid is

5 ﬁ%%@ﬁﬁéh by m xi ng approxi mately equi nol ar anmounts of
pht hal i ¢ anhydri de and hydrogen peroxide in the

presence of a base in a suitable solvent. Preferably,
. hydrogen peroyide is used in a smH excess Ha F
based on égianhydd{'ll de. ?“ 'y, hydrogen
per oxi de @ 1.6 noles, -
Ba

preferably to" 1.3 nDIes séd on 1 nole of phthalic
anhydri de.cd0 Phthalic anhydr|@% is preferred as a raw
material for gypthesis of nono-pgephthalic acid

because it is inexpensive, |ess hygroscopic and easily
handl ed. As hydrogen peroxide, it is preferred to use
aqueous hydrogen peroxide solution froma viewpoint of

gasy handl gng. , The aqueous hydr ogen per oxi de soI ut| on —
tjo be usednN ha a [concentrat|on of 2
gnd pr alfly 30 b% jAqueous hyblro
per 8xi te sol'Uti on Ha g g concentrat|o~ 0 to 35
i|ls prefemred because it i9 |less explp v%!?y dangerous
gommercially a@il abl e and i nexpensi yve. anp
tthe base i ncl ude sodi um cgr bonaties spodi um hydr ogen
gar bonat e, I
H o
@ NWS@ AN
o
* CF 3 NCQ 7 OF
? CF.

—  Deoxy-Sulfide Compound — — Deoxy-Sul fonyl Compound—

Compound (1) may be a commercially available product or a product synthesized
according to a process known in the art (for example, WO 03/053920 and the like) or a
similar process thereto. 4-Fluorothiophenol (hereinafter, referred to as Compound ) is
10 also commercially available and this product can be used.
Compound (2) can be obtained by oxidizing Compound (1) (hereinafter, this step
is referred to as Step A).
In Step A, a peroxycarboxylic acid as an oxidizing agent is added to Compound

(1) in a suitable reaction solvent.

15 Examples of the peroxycarboxylic acid include m-chloroperbenzoic acid,
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pot assi um car bonat e, potassi um hydrogen car bonate and

the like. Froma viewpoint of econony, sodium

carbonate is preferred. 20 The anobunt of the base to

be used is usually 1 to 1.3 | es, preferably 1 to 1.2

nol es, based on 1 nole of phtRalic anhydride. Exanples

of the solvent to be used include water or the Ilike,
BepAgsrPhthnlihacid and the ldlee. wdirem the vievepainised safetyrard reactivity,
viewpoint of the fact that it is free of nmetal which
meusnsIRhtBaleG anid is prafesregh i ¢ activity in deconposing

hydrogen peroxide, a viewpoint of 25 solubility of

hydr o Mﬂp@%&htbdl@md gav easibydieprepared,doneramplEhby reacting phthalic
amount of the solvent to be used is usually 2 to 5 m,
avhadaidenvith Bydregen peroxideased on 1 g of phthalic

anhydride, 9 The reaction tenperature is usually -5 C

t o +5'Ypegificalyemenaipeyphibalic acd @ pEepared by misirgt approximately
period varies depending on the reaction tenperature

egudmotan @mounts ofi phthalicedrihy dfids and hgdiogen perxite in the presence of a base

- preferably 0.5 to 0.8 hours. After the reaction is

narsuitableso]venbe Prefarablynhydregemperayideds nsad inal sr@sllexcess amount
with an 5 acid such as sulfuric acid (preferably 98%
kased onipbthadicanhpdridehe Speciicalll, nehegarperoxidsds tided in usually 1 to 1.5
product may be isolated and purified through the

woleyaprefesataly 1gosit3 todest besed.on Phtode ofphtialiy anliyieide.

product may be used in the subsequent oxidation

r eact iRdihalrceandilygiritieés prefeored adesrawi tawdrist £ spnthests SEep

C wthout isolation and purification. Exanples of the
rgona-perphthalicaicidbdoanse Hés inerpdrisive, less Bygioséopioehd ggsily handled.
tol uene, 10 chl orobenzene, ethyl acetate and the I|iKke,

et hyl Asckstdaoger perpriieeit ispreformsd 1@ vst agpeiusthydfogen peroxide solution
solubil'ity of Conpound (1). The anmpunt of the sol vent
fram beviewpeint of emydlahglidg.t 0The aqueons afdiogbh perxidd ldtion to be used
m, based on 1 g of Conpound (1). The anount of the
hge llls‘i@}bfaﬂ tmoghiratiGreof20 o 50% und préferabdpad ty33%5 tAqikous hydrogen
nol es,

peroxide solution having a concentration of 30 to 35% is preferred because it is less
explosively dangerous, commercially available and inexpensive.

Examples of the base include sodium carbonate, sodium hydrogen carbonate,
potassium carbonate, potassium hydrogen carbonate and the like. From a viewpoint of
economy, sodium carbonate is preferred,

The amount of the base to be used is usually 1 to 1.3 moles, preferably 1 to 1.2
moles, based on 1 mole of phthalic anhydride.

Examples of the solvent to be used include water or the like, amongst which
deionized water is preferred from a viewpoint of the fact that it is free of metal which
possibly exhibits catalytic activity in decomposing hydrogen peroxide, a viewpoint of
solubility of hydrogen peroxide and a viewpoint of economy.

The amount of the solvent to be used is usually 2 to 5 ml, preferably 3 to 4 ml,

based on 1 g of phthalic anhydride.
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15 preferably 1.8 to 2.5 noles, based on | nole of

Conmpound (1). Wth regard to the nethod for adding the

per oxycar boxylic acid, dropw se addition of a

per oxycar boxylic acid solutiongis preferred from

vi ewpoi nts of easiness of addition, safety and

operabLtﬁt&i Wien t he peroxycarboxylic acid solution

i s addetf'® FREMRM EBIPCrHuresls I“ﬁ‘ﬂfllb’rr5rr§'5ﬁ0lj§ edadpreferablp-5°C to 0°C.
or nore_divided portjons. 20 Exanples of sol vent

sui t abl P15 IGACHRERRIIOd Yaries dlepending B tiroseprtion teapgrature and others but
solution _include, ethyl acetate, ethers (for exanple,

ds 8?‘#3}]0)’ QP ﬁ%& howrs and prefesablyfkd tn@8ihones. et hyl

acetatj%}s Erefenred froma viewpoint of safety. It is

desi r osti¢idhe seactipg istgpminaged, i reaction $ystean onay beotendralized with an
for reaction. The amount of the solvent to be used for

pckh spHarip aeigupretetsbky 93% salfuric agd) opthetlikenifirecessary, and the
usually 3 to, 10 nl, preferably 3.5 to 7 m, based on 1

JPredugt é?m%ﬁpbl&s@/mcgpursfcﬁchthrw@rthc cenysationglprsbtregiment.

- acjd solution is added dropwi se, the dropping rate 10

Hivedy, thepradystmay batused inthetshbsaguentoxidatiol rieaction (namely the
and the tenperature of the dropping solution and
dbepe Aescsibod hirpsdiand Step, Chwithput iselatibh und ptidfidatidr. ni n
and preferably 1.5 to 3 m/mn based on 1 g of
Conpoudxapples ofiibe selventpaitekledar texgidtionsniSdesAlintlude toluene,
i s.added dropw se, the tenperature of 5 the dropping
shlaipbanzens athylacetateranddhe bike sethylpcetats mtprgfetied frord @Qiewpoint of
the tenperature of the drop-receiving solutionis
selykility of 6orep®@md (Ahd preferably 40 to 55C. The
reaction tenperature is. usually 20 to 60C and
pr ef er dbppmEnt of BEGolvenhty beusediio nsyrlyi Db & anlj prsferably 2.5 to 4 ml,
dependi ng on the reaction tenperature and ot her
basgekomoh gedenmpamd @)t is usually 5 to 15 hours and

preferably 6 to 9 hours. 10 After the reaction is

conpl eflBe amavat pEtetpetoxyogdtoaylicagidde benaed iscisually 1.5 to 3 moles,
weakl basic (for exanple, pH 8) with a base such as
ptﬁfg@glmlrﬁﬁy dromiolis, based ansi molcal Gomatend (1).

With regard to the method for adding the peroxycarboxylic acid, dropwise
addition of a peroxycarboxylic acid solution is preferred from viewpoints of easiness of
addition, safety and operability. When the peroxycarboxylic acid solution is added
dropwise, the solution may be added in two or more divided portions.

Examples of solvent suitable for preparing the peroxycarboxylic acid solution
include, ethyl acetate, ethers (for example, diethyl ether or the like) and the like, ethyl
acetate is preferred from a viewpoint of safety. It is desirous to use the same solvent as
the above solvent for reaction.

The amount of the solvent to be used for preparing the peroxycarboxylic acid
solution is usually 3 to 10 ml, preferably 3.5 to 7 ml, based on 1 g of peroxycarboxylic

acid.

When the peroxycarboxylic acid solution is added dropwise, the dropping rate
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or the like, if necessary, and the product may be

i sol ated and purified through the conventiona
post-treatnment. 15 Conpound (3) can be obtai ned by
reacti ng Conpound (2) with Cogpound (5) (hereinafter,
this step is referred to as Step B). The reaction in

tep Bis usually carried ,out.in the presence of a
datndiion g spnesniratian of the dsppeing aldien; #d thademperaliof the
ydri.de, sqdi um hydroxi de, sodium carbonate, .
FPpAAg soRgR AR AERP-rReiviTEESalutka, bsbﬁi%ﬁal%pﬁﬁ%ralémm and preferably
Ereferred .20 froma viewpoint of econony. Sodium
ydiockindanindasecher d gafyCempewrs(ldodi um hydr oxi de
solution froma viewpoi nt of easiness of handli ng.
Conmer ¢Yhan e porayyapibexylie acid selutioniisaddaddirorwirs, the temperature of
solution can be used as it _is or after dilution. The
therdreppingtsobHionfis asuabyus a3t andprefassblyd Ote| 30 Cothettemperature of

be used is usually 5 to 20% by weight and preferablgé
its dropaecsivipgweiujion. is asnally 26 HBC andmrefesably ¢0re SR

- froma viewpoint of handling is a nethod in which a

base i $hadehstion terapsratnee i ysueke 2810 90%dded prafexabbyphd te55°C.
addition of a solution containing a base) to a

sol ut i dhe rerokibh PhTiod Ypoemdenenylingondthe serolied t¢mperature and other
suitable reaction 11 solvent, and Conpound (2) is

wagtidn conditionabiyis asendly Hio By bpwis 9ad pekrferablint & 9&ours.

solution containing Conpound (2)) to the resulted

m xt ur AfteFskaushetion completed.the reastipn ayitemfmay beghanged to weakly
reaction include polar solvents such as THF, .

basic (fov examwpleapt if)h@ltlu hlbase such a¥ipBtassiupy bydrokisle, petesaiwm carbonate
viewpoint of solubility of 5 Conpound (2). The anount

of thetlkes faneckssarys and et produdtanagseelisobatedsand pyrified Guopgh the

m, preferably 2 to 20 m, based on 1 g of Conpound
copventinpalposiireaienthe base to be used is usually 1 to

1.3 noles, preferably 1 to 1.2 noles, based on 1 nole

of 4-fl uorothi ophenol .

Compound (3) can be obtained by reacting Compound (2) with Compound (5)
(hereinafter, this step is referred to as Step B).  The reaction in Step B is usually carried
out in the presence of a base.

In Step B, examples of the base include, sodium hydride, sodium hydroxide,
sodium carbonate, potassium hydroxide and the like. Sodium hydroxide is preferred
from a viewpoint of economy. Sodium hydroxide is preferably aqueous sodium
hydroxide solution from a viewpoint of easiness of handling. Commercially available
aqueous sodium hydroxide solution can be used as it is or after dilution. The
concentration of aqueous sodium hydroxide solution to be used is usually 5 to 20% by
weight and preferably 15 to 20% by weight.

In Step B, a preferred method from a viewpoint of handling is a method in which
a base is added in advance (preferably added by dropwise addition of a solution

containing a base) to a solution in which Compound (5) is dissolved in a suitable reaction
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10The tenperature for adding the base is usually 0 to
30C and preferably 0 to 20C. The tenperature for
addi ng Conpound (2) is usually 0 to 15C and preferably
0 to 10C. Wien Conpound (2) is ?dded dropwi se in the
formof a solution, exanples 6 the 15 sol vent
|ncI udes aprotic soI vents such as THE and the |ike,

sefyentgngd Q%Emﬂleiﬂ r(%)zﬂsfadéﬁﬁl foreferahlp efldied by denpwibe addition of a solution
of Conpound (2). is desirous to use the sane
SMIEHIS @@ﬂméndé%)a\v%t@dleﬁlémd migituteeact i on. The anmount
of the_solvent to be used is usually 1 to 10 ml,
pr ef er BEAmPIEs 0§ the: selyerts sgiseble forithg resictico ipdudpglay solvents such as
The reaction te erature is usually 0 to 30C and
BH& tertbrtpnol ang the Gke 2ndTRdFrie preféroed from ouiewpoirgof solubility of
dependi ng on the reaction tenperature and ot her
C@Q‘(Ploill@ﬂ%%bndltl ons but is usually 1 to 20 hours and
preferably 2 to 15 hours. After the reaction is
t er m nBheamovniefdhe rgastioh solvenGorteaused i§ 83uallyd to 40 ml, preferably 2

- obtained by applying conventional treatnents for

tos¥) mllitsed as A gef Geosipongd @)t h an al kal i, washing

with an acid, evaporation of the solvent or the |ike.

25 In ’Hl@pmaunli of thebasseterbefusad ds osually Detoxiy3 Sudlés, peeferably 1 to 1.2
Conpound was produced by the reaction of unreacted
lnolqsobmsdd(on)l pole @dfluonsthiophendthi s fact has been

first found by the present inventors. 12 1In

addi t i Bl tempenatardfer addingribe bisetis Dewlly-Gtd 309¢)4nd preferably 0 to
Conmpound coul d be derived from Conpound (3).

mksequently, even when Conpound (3) is synthesized

from Conmpound (1) through Step A and Step B and the

obt ai riEut teoreoatntt fo8 pdding Compowrmin@isusmalde Oxyp-156C andepreferably 0
Conmpound, Conpound (4) may contain, after the

toxitd&t i on, Deoxy- Sul fonyl Conpound as an inpurity.

Furt hernore, since Deoxy-Sul fonyl Conmpound has

pr operWhes (Ginpaing (&) is ddged tdoopwise in the form of a solution, examples of the
solvent includes aprotic solvents such as THF and the like, and THF is preferred from a
viewpoint of solubility of Compound (2). It is desirous to use the same solvent as the
above solvent for reaction. The amount of the solvent to be used is usually 1 to 10 ml,
preferably 2 to 6 m), based on 1 g of Compound (2).

The reaction temperature is usually 0 to 30°C and preferably 0 to 20°C.

The reaction period varies depending on the reaction temperature and other
reaction conditions but is usually 1 to 20 hours and preferably 2 to 15 hours.

After the reaction is terminated, crude crystals of Compound (3) are obtained by
applying conventional treatments for isolation such as washing with an alkali, washing
with an acid, evaporation of the solvent or the like.

In Step B, it has been found that Deoxy-Sulfide Compound was produced by the
reaction of unreacted Compound (1) and Compound (5).  This fact has been first found

by the present inventors,
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those of Conpound (4), it is difficult to renove
Deoxy- Sul f onyl Conpound by isolating Conpound (4) by

t he conventional procedure. Accordingly, in the

present invention, the 10 cruﬁf crystals of Conpound

(3) obtained after the synthests of Conpound (3) are

purified (that is, Deoxy-Sulfide Conpound is

r enov el additien, pihasttieenfownd that Phexebufendrgemppendeould be derived
Compound (3) is carried out by crystallization.

Faarfpompowid 63l vent used for the crystallization

(hereinafter, referred to as 15 Crystallization

Sol vertypndequenttic sver yheaCQonzzdndr(3 el syatitesized fminn Compound (1)

t ol uene or chl orobenzene, and the |ike,

Brouphabtep ActridoStepdd smhtheabndiatdeomgpowidi@doesnot contain
preferred, Crystallization Solvent containing not
Deaxy-ShHide308mbyund iGhmpaind (@) veycontaingafter thy etidatic

and Crystallization Solvent substantially consisting
DbeoxteBuHoryli Gompotnd ad ar ippurjtyef erred. 20 The anpunt

of Crystallization Solvent to be used is usually 4 to

7 m  dfndthepmefes sitee YDdoxtyeSlifanyl ICasgsbund hbhs @rapferties closely similar to
Compound (3). Conpound (3) is dissolved in the above
thoyesoCompatind (M)Sitliy difficwit tdrehesiei Dépxy-Jili€oriyé Guanpsunkieby isolating
for dissolution with heating is usually 65C to 80C and
Gompenad(4) t556e chnvetfildnaPprobediire abAycosiigtly,dnyhé pleSent invention, the
(purified crystals of Conpound (3)) are added in the

anys teistalvelt Compstad (3Ydteaincitlaftérahe sgnthisdiabf Conmonhed3) are purified
out after the above dissolution with heating and

(et ds, DixgrSilfide Ponipmndriy sdmaddddat i on. 13 The

addition of the seed crystals is preferred because it
beconmeEkhepmaifidation tof tlyaude agReil eoC€oripotihd (3)iy 8idled dudby

the wall of a container due to too rapid

arystafliahtidizat i on and to avoi d uneven shape of

crystals, and hence there is a tendency that

subsedimaniples bf sadv¢mmused fashe ogsallizationi(hegrebagenesferred to as
easy.

Crystallization Solvent) includes Crystallization Solvent containing toluene or

chlorobenzene, and the like, Crystallization Solvent containing toluene is preferred,
Crystallization Solvent containing not less than 50% by weight of toluene is more
preferred and Crystallization Solvent substantially consisting of toluene is particularly
preferred.

The amount of Crystallization Solvent to be used is usually 4 to 7 ml and
preferably 5 to 6 ml based on 1 g of Compound (3).

Compound (3) is dissolved in the above Crystallization Solvent with heating.
The temperature for dissolution with heating is usually 65°C to 80°C and preferably 65°C
to 75°C.

Desirably, seed crystals (purified crystals of Compound (3)) are added in the
crystallization step. The addition is usually carried out after the above dissolution with

heating and before starting of the crystallization.
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5 1n view of advantages that the crystals are surely

formed, Conmpound (3) with stable quality is surely

obt ai ned and so on, the anount of the seed crystals to

be added is wusually 0.01 to 0.02% by wei ght and

preferably 0.01 to 0, 015% by Wi ght based on the

anount of Conpound (3). The tenperature of the

sol ut i Bhe hdditior ofthei segd chstademgprefeyrstidlesaiss itbeminigs fEBsible to avoid
to 10 60'C and preferably 53 to 57'C. After the

adldiréricerofake tiystatstedhe matltaflascontdirersthieubitomrapid crystallization and to
subjected to maturing and cooling, if necessary, in

teid anyededhape of cortdls) antl Abnts therd s % teddnicy hatlsnbsdyment filtration,
present invention, the maturing refers to standi ng of

tviashiag labdl ideying dat@ned euyy. Conpound (3) at a tenperature

in a range as defined below, in order to pronote

gr owt hino¥iewldT akventagsssthal the chystdlh eresulrely ifogned, Compound (3) with
solution is stirred at around 55'C, usually at 55 5'C

aable quatiyeik alitely abtabfed adiGo dn) tHemomitwi itigsecdhystals to be added is
stirring at around 55' C i s advant ageous because the

Astallytoyl t 0.62%by weRtht and pfoferdbli @OP @S 010459 by weight based on the
crystallization of uniformcrystals and of easy

hinbiiidf Compow@B{HINg and drying, the period for
maturing (period for continuation of stirring at a

t enperBhélfetnptiuitoSthe Golutidn dst@ckwink the séederyseuls is usually 50 to
preferably I' to 2 hours and nore preferably about |

BOC and Preférablyd iowyee. crystallization, the solution
is cooled fromthe maturing 25 tenperature (around

55' C) , Atstitlel addirion f the 86l GG GER! thelsylibfon i Gubjecied @y Afhturing and
10'C, usually 10 5'C and preferably 10 2'C. Because

SholR@Y FtleeRary, pthe CoyRsIURtidndh eailiReitofidltped in a

stabl’'e yield and so 14 on, the cooling rate in the
cool i NG, it PResefit inFeridn, e matukmgGehesito stidihg ofe/sol@tion containing

Ezmpound (3) at a temperature in a range as defined below, in order to promote growth of
the crystals,

In the maturing, the solution is stirred at around 55°C, usually at 55+ 5°C and
preferably at 55£2°C. |

In the maturing, the stirring at around 55°C is advantageous because the quality is
stabilized.

From viewpoints of crystallization of uniform crystals and of easy filtration,
washing and drying, the period for maturing (period for continuation of stirring at a
temperature around 55°C) is usually 1 to 3-h0urs, preferably 1 to 2 hours and more
preferably about 1 hour.

In the cooling at crystallization, the solution is cooled from the maturing
temperature (around 55°C), usually 55+ 5°C and preferably 55=+2°C to around 10°C,
usually 10+ 5°C and preferably 10+2°C. |

Because of advantages that Compound (3) can be obtained in a stable yield and so
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15*C/ hour and nore preferably about 10T/ hour. Froma

vi ewpoi nt of inprovenent of the yield, it is desirable

to stir, after cooling, for additional | to 3 hours

and preferably 1 to 2 hours at, the sane tenperature. 5

Addi tionally, when the forrredlérystal s are filtered,

the crystals are washed with the sane solvent as that

o8y thergpetiag Irate dn thercoobingfstapab uguallyl 31enEy°Gikow, prefatbE 10 to

to 12'C and preferably 8 to 12' C. The anount of the

46f Géhour and bwre peaferably atomit WA¥Ehogr.i s usual |y 1.5 to

3.5 nmM and preferably 2 to 3 nl based on | g of
Conpouk@or)viewpoinhef popioveeentofthe aielddt isGlesjrabledo 68), after cooling,
are obtained by such crystallization step. The

berradditéenal drto thobosrprdiprfgrahlyi stohhduirs ut thielspnef tbepkiatere.

when an anpunt exceedi ng 0.06% (LC area percentage)

of DeoyddBignailgiewemthefornbdspdtabnare fittessd) diee cigsmls &6 washed with
of Conpound (3) is contained. By controlling the

drecaame sflvede as habiivf drgistallioation (jste foeatil pitslaend) sty at 5 to 12°C and
purified 15 crystals of Conpound (3) to not nore than
prafeubly&tat 2°4C.per cent age) based on Conpound (3), the

anmount of Deoxy- Sul fonyl Conpound in the crystals of

Conpouthtie agpntst thesohentwt bergser fodihe twshihgdie usually 1.5 to 3.5 ml and
controlled to less than 0.10% (LC area percent age)

predexdblyri ©advpd Unasked @) 1 glofi Gompdmet (F)as been first
found by the present inventors, and Conpound (4)

cont ai Whegutified ctystais 6f COMPOLKL (B)ede PBaiRABORICh @rystallization step.
Deoxy- Sul fonyl 20 Conpound is sgitabl e as the Uy P

phar metbupixifitatioihef Gompbieii3) @mpzﬁficﬁlhﬂg effiedvewheh ahamount
of Conpound (3) by crystallization can be

prenetding|(206% (BGpiree getoenany) off Déd)gJéSuﬁlﬁe@Um takkd on the crude

containing, for exanple, about O. to 0.5%
pnystabsraflilCompiumnd (3) iH6oritained 4% and nore preferably
about 0.06 to 0.3% of Deoxy-Sulfide Conpound, even

when tBg controlding tlys imbanodf m‘émzaosmﬂidé @onhgolﬁﬂl cohtafted in the purified
product of the above step A and step B. course, no

@ystalserh Goopoend3 ito hoemoputhiaf 008% PDCiaseApdrtimaod)based on
crystals of Conpound (3) containing not nore than

Conpoiind (3), the amount of Deoxy-Sulfonyl Compound in the crystals of Compound
(4) as the objective product can be controlled to less than 0.10% (LC area percentage)
based on Compound (4). This effect has been first found by the present inventors, and
Compound (4) containing less than 0.10% (LC area percentage) of Deoxy-Sulfonyl
Compound is suitable as the pharmaceutical.

The purification of the crude crystals of Compound (3) by crystallization can be
particularly applied to any crystals of Compound (3) containing, for example, about 0.06
to 0.5%, preferably about 0.06 to 0.4% and more preferably about 0.06 1o 0.3% of
Deoxy-Sulfide Compound, even when the crude crystals of Compound (3)isnota
product of the above step A and step B.  Of course, no problem occurs when the

purification is applied to crystals of Compound (3) containing not more than 0.06% of

Deoxy-Sulfide Compound.



10

15

20

25

Deoxy- Sul fi de Conpound. 15 Conpound (4) can be

obt ai ned by reacting Conpound (3) with a

per oxycar boxylic acid, using the purified crystals of

Compound (3) obtained in the ask;ove purification

(hereinafter, this step is referred to as Step ©). 5

As the peroxycarboxylic acid, those exenplified for

Step A can be used simlarly and preferably include

nono- perphthalic acid. In Step C, peroxycarboxylic

aci d i(sorapoad (9 c@obpobtangddy reacting Cotpiouad (Bpwithan

solvent. Preferred reaction solvent in the reaction of
pehexysnsmx@lic ackl, hying dvepaified crystals of ompewpb{3) obtdined in the above
operability. The anpunt of the solvent to be used is

msifedatign (harein3fted, thasstepiefoferadal 4o k. Sep €)2. 5 nd based

on 1 g of Conpound (3). The anount of peroxycarboxylic

aci d tAs the pesegycarbousliaklid, hoseetemplifiad furdtep A can be used similarly
preferably 3.5 to 4.5 nol es based on 1 nole of

aadnpeierably Hcludembhdpermghalit 4cdd.t he nmet hod for addi ng

per oxycar boxylic acid, dropwi se addition of a

per ox)a &tdpokypéroxpeirbosdicididis ddded teCenpetind I(%?ﬁrn a suitable reaction
vi ewpoi nts of easiness of addition, safety an

sopenabi | i ty. When peroxycarboxylic acid solution is

added dropwi se, the solution may be added in two or

nor e dryfedied regtioh @0BenBiaiip restioh of the/aep CSiiettabaetate from a
for preparing peroxycarboxylic acid solution include,

iny bf eyserhitsitiey. et hers (for exanple, diethyl ether
or the like) and so on, ethyl acetate is preferred

f r om &hei it of tiaf sodadme ty/ be uted 18 u@l@éi'l)r Dus3ndl ajﬂq)réfeeably 1.5t02.5
sane sol vent as the above solvent for reaction. The

mhivased oafl g beCenlpweand (3 be used for preparing
per oxycarboxylic acid solution is usually 3 to 10 m,

pr ef eridel amaun® of perbxPtarbbasglédacid td bgusdd is usually 3 to 5 moles and
per oxycar boxylic
preferably 3.5 to 4.5 moles based on 1 mole of Compound (3).
With regard to the method for adding peroxycarboxylic acid, dropwise addition of
a peroxycarboxylic acid solution is preferred from viewpoints of easiness of addition,
safety and operability. 'When peroxycarboxylic acid solution is added dropwise, the
solution may be added in two or more divided portions.

Examples of solvent suitable for preparing peroxycarboxylic acid solution include,
ethyl acetate, ethers (for example, diethyl ether or the like) and so on, ethyl acetate is
preferred from a viewpoint of safety. It is desirous to use the same solvent as the above
solvent for reaction.

The amount of the solvent to be used for preparing peroxycarboxylic acid
solution is usually 3 to 10 ml, preferably 3.5 to 7 ml, based on 1 g of peroxycarboxylic
acid.

When peroxycarboxylic acid solution is added dropwise, the dropping rate

depends on the concentration of the dropping solution, and the temperature of the
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25 acid. \Wen peroxycarboxylic acid solution is added

dropwi se, the dropping rate depends on the

concentration of the dropping solution, and the

tenperature of the 16 dropping solution and

dr op-recei ving sol ution, but 16 ysual | yltod4mM/mn

and preferably 1.5 to 3 ml/mn based on 1 g of

GoppmgreslytRn andhdrop pecaixingaohvion| but iaasuhllyol ta 4 erd/mm and preferably
added dropw se, the tenperature of the dropping

£.61to8i mbimis basedalin I g@f Gong@@ndr(@).pr ef erably 10 to 25C.

5 When peroxycarboxylic acid solution is added

dr opwi Béhen tpesodyveathexglic aeidablution is dddyt dIGFWiisei, tl@ temperature of the
solution is usually 0 to 20C and preferably 0 to 10C.
dioppingasolition ik aemge@ W 309G antbprefdrybly 100t023CCand

preferably O to 10C. The reaction period varies

dependWhgn perddyearbeaslic afidiseliionds bddededidpaiiseethe temperature of the
reaction conditions but is usually 0.5 to 5 hours and
dropfrecabing sbldtibnds kow1E: 0 0208 £id prleeerilgad® to010°d, or

_ exanple, a solvent (for exanple, an organic solvent

such dFhe hbiydn R&gleRitaredk ubhdly O k209 andpief@ablydtd F0°C.
added to the reaction mixture, and the nmi xture "after

addi t iDie Rhctidiep&ldedtiesidepsidihg of thdftasedn tediperdfuteind other
settling, Conmpound (4) can be T1solated by washing and

eatia ¢onditfidiG Bul & @allaot5 (003 Bairs Gnt pYEedabdpl a6 Bebuly
phase separation. If necessary, the obtained Conpound

(4) mexfibethpYEdctibRdfor ek mgieNd sbRehh@orl&xaMpIv St &1@8Aic solvent such as
process (for exanple, process described in Vio

ARYIARBA o Othe 1ike) fdrkgiradiiofis AAHed &S theTEAtoA mixi@leCiRl the mixture
In the description, the LC area percentage (% refers

dfteradditionBf tRasdlventis Smsaland setidal. C eAfiaaRtliaf, @oﬂ?@lﬁnd (4) can be
area for Deoxy-Sul fi de Conpound agai nst Conpound (3)

igslafedrby2Radle@x indobiRRithtin®d RUXNEcP@adi¢ layeriRi4ltled by phase

(4), in a chromatogram obtai ned from anal ysi's of LC

debhativa. CI¥FueBisasy, @rhobtaed CumptundE)-@alHeQburified according to the
performance |iqui'd chromatography)).
conventional process (for example, process described in WO 03/053920 or the like) or a

process similar thereto.

In the description, the LC area percentage (%) refers to a datum, each expressed
in percentage, of a peak area for Deoxy-Sulfide Compound against Compound (3) or for
Deoxy-Sulfonyl Compound against Compound (4), in a chromatogram obtained from
analysis of LC (liquid chromatography, preferably HPLC (high performance liquid
chromatography)).

Conditions for LC: SUMIPAX ODS A-212, acetonitrile/0.1% aqueous acetic acid
solution.

Example 1
Wet crystals of

4'-cyano-3-(4-fluorophenylthio)-2-hydroxy-2-methyl-3'-trifluoromethylpropionanilide
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Conditions for LC. SUM PAX ODS A-212,
acetonitrile/0.1% aqueous acetic acid solution. 25
Exanple 1 Wet crystal s of
4' - cyano- 3- (4-fl uorophenyl t hi P? - 2- hydr oxy- 2- met hyl - 3' -
trifluoronethyl propionanilide 17 (83.8 g; dry weight:

.4 g) containing .Deoxy-Sulfide Conpound (0.19% (LC
B e el g5 e sonitning dos - S0 Be homonnd 0rkoph (LC area
heat ed and di sspol ved.. The solution was cooled down to
Rfteent W@Feygcfcl%ﬂgo (tqlgequ§?;7gf1 ml), heated and dissolved. 'The solution was
4' - crano- 3- %45 fluor (ﬁg&enyl t hi 0) - 2- hydr oxy- 2- net hyl - 3" -
¢qolgd doyvm b hyr-pr dpdoerssialsi(d@ ne)idr e added, and t he
4§0| utign was cool ed to 50C over_ an hour. Then, the ‘ »
wsaRe-sr(4olaoropbensddia)o-hydrozyed-metd ' dritleorgmethdprsipionanilide
10C/ hour. After stirring for 2 hours at 10C, the
weiscadded, aad the selatied wasdonkedrie SO tover o hewe (TIR6, the)solution was
cooled to 10C. Upon drying at 47 to 48C under 2.4 to
cpoleddeal 0°Guaver ddwues 3t ratesofof0°C/hour.  After stirring for 2 hours at 10°C, the
4' - cyano- 3- (4-fl uor o&rlgnyl t hi 0) - 2- hydr oxy- 2- net hyl - 3" -
rreductyersdiltarpd and wieshethwithitoluend (226emb cobledi tnd®°CThdJpon drying at
content of Deoxy-Sul fide Conpound was 0.052% (LC area
Yetock Caler 2doled. ¥ kBaspurifiedpystals @BUM PAX ODS A- 212;
acetonitrilel/0.1% aqueous acetic acid solution).
4egaapn-8-(4-flwrpphamyilthip)c2-hpdraiky-Zomethyl-3'-trifluoromethylpropionanilide
4' - cyano- 3- (4-fl uorophenyl t hi o) - 2- hydr oxy- 2- net hyl - 3' -
werefobtpaneshet Fhe pmmdgnted Ddoxiyefnlfidd Comnppungdsvas hE2% (LC area
(containing 0.061% (LC area percentage) of
mosesrjegs)l f Canditicosfuuibl.CoBdMIBAX @Dxha-2Ryrecetanitele/0.1% aqueous
as in the above Exanple 1, phthalic anhydride (18.64
agetiq 2gdgoladion).and et hyl acetate (30 m) were charged
and heated to 50C. 20 Hydrogen peroxide (5.4 g, 55.6
nol ) was added dropw se over 8 hours and the m xture

Example 2

Purified crystals of
4'-cyano-3-(4-fluorophenylthio)-2-hydroxy-2-methyl-3'-trifluoromethylpropionanilide
(10.0 g, 25.1 mmol) (containing 0.061% (LC area percentage) of Deoxy-Sulfide
Compound) obtained in the same manner as in the above Example 1, phthalic anhydride
(18.64 g, 125.6 mol) and ethyl acetate (30 ml) were charged and heated to 50°C.
Hydrogen peroxide (5.4 g, 55.6 mol) was added dropwise over 8 hours and the mixture
was matured for 2 hours.  Ethyl acetate (90 ml) was added and the mixture was cooled to
5°C.  Na;S80; (0.71 g) was dissolved in deionized water (6.1 ml), and the solution was
added dropwise.  After confirming absence of the per-oxy acid, the mixture was heated
10 15°C and 20% aqueous K,CO; solution was added dropwise thereto for adjusting pH to
7.07.  After washing with a solution prepared from NaCl (6.0 g), deibnized water (60 ml)
and K,CO; (0.17 g), the solution (pH 7.58) was subjected to acid washing [35% HCI (1.5
g) and deionized water (50 ml)] (pH 0.60). The organic layer was combined with ethyl



10

15

20

25

was matured for 2 hours. Ethyl acetate (90 nl) was

added and the m xture was cooled to 5C Na2SG3 (0.71

g) was dissol ved i-n deionized water (6.1 m ), and the

sol ution was added dropw se.. After confirm ng absence

of the per-oxy acid, the m xtute was heated to 15C

and 20% agueous K2CO3 sol uti on was added dropw se

adstate (@) mbx 23 apd soheaptyaked undes reduged pmfssuarﬁ wagtilysés of water revealed
with a solution prepared fromNaCl (6 , deionized

that e cos@nhivps 0ade K260er adding acigyated h@bgn I(G:6il @) apgd ethyl acetate
7.58) was subjected to acid washing [35% HC1(1.5 g)

(@RinQ etho mixrte weasdrealeddo MOJ € ang HilGateo) . SEtdacxtys@h(lB mg) were added
| ayer was conbined with ethyl 18 acetate (60 m x 2)

ardcthe aniztue mas sdrmed de 0 thrcehbpr e Thaoegandoblygsivas ofncentrated
wat er revealed that the content was 0.77% After

witti nglueed preated andrthann-(teptahe 40 anpiwes hgdedadropwise thereto.  After
(4.2nl), the mxture was heated to 70C and filtrated.

Sobidg o Y3Cathe prdducrgyas\efi e stenkd tor 2ahelirs had filtetadrte givespurified

- stirred at 50C for 1 hour. The organic | ayer was

agstaBrtfr ated 5 under reduced pressure and then
n- heptane (40 m ) was added dropw se thereto. After

£ayhneg-[(4-fliGropheayhsdfml]- Dy dt @ft2-tneethylabteriflaoramethylpropionanili
hours and filtered to give purified crystals of

dE(9.69 an 9ickd:[§%7 %l). uoThe bemyh) sfubéaxyy S @ayCompournd wet 6.094% (LC
yl -3 -trifluoronethyl propi onanili de(9.69 g, yield:

$6a péfrentdpe). c oreiitioms foDEIPLYC: $8UNMIBAX QIS \+212 yacstonitrile/0.1%
0.094% (LC 10 area percentage). Conditions for HPLC

dquebbPA0stiORBidsohition)acet onitril e/ 0. 1% aqueous acetic
acid solution). Exanple 3

N- et hacryl oyl - 4-cyano-3-trifluoronethylaniline (57.3
g, 0.225 nol), ethyl 15 acetate (340 nl) and phthalic
Bdnyslei3de (116.9g, 0.789 nol) were charged and the

m xture was heated to 50 to 55C. To the m xture was

added Numepihaeelodd%-aqued+aifhydomegthylpelinx (573 g0l .25 arl), ethyl
(43.8 g, 0.451 nol) over 8 hours and the m xture was

avetaty €d0fml) add phehulie. anAflidde (116.9g, 0.789 mol) were charged and the mixture
was heated to 50 to 55°C.

To the mixture was added dropwise 35% aqueous hydrogen peroxide solution
(43.8 g, 0.451 mol) over 8 hours and the mixture was matured for 20 hours. After
adding ethyl acetate (114 ml), the mixture was cooled to 15°C and then aqueous solution
(145 ml) of sodium sulfite (25.6 g) was added dropwise thereto.

After confirming absence of the per-oxy acid, 15% aqueous potassium hydroxide
solution was added dropwise to the mixture, for adjusting pH to 7.3.  Phases were
separated and a layer was washed with a solution prepared from water (230 ml), sodium
chloride (40.5 g) and 35% aqueous hydrochloric acid (0.23 g).

After concentrating the organic layer under reduced pressure, toluene (400 ml)

was added and the layer was further concentrated. The concentrate obtained was

combined with THF (344 ml) and cooled down to 5°C.  Then triethylamine (11.4 g,
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addi ng ethyl acetate (114 m ), the m xture was cool ed

to 15C and then aqueous solution 20 (145 m ) of sodi um
sulfite (25.6 g) was added dropw se thereto. After

confirm ng absence of the per-oxy acid, 15% aqueous

pot assi um hydr oxi de sol uti od%as added dropwi se to

the m xture, for adjusting pHto 7.3. Phases were
(sEysamat)eadaabsayueatty metirmesalfired chiorided 6 S, @ 0dnmol) were added
prepared fromwater (230 m), sodium chloride (40.5

dgopwizd 288 Yheamirorswhy draanbd at the samiedeipPe@turg for Abminutes.
After concentrating the organic |ayer under reduced

pr essdmhen, 4 Mixahsoli@Oof fluorathioplidesl (34T g,1027 mpdrwith toluene (28
was further concentrated. The concentrate obtai ned was

i iid @b saduently teth$hint {114 %, 0.003 esblyiovere added@ropnise, and the
triethylamne (11.4 g, 19 0.113 nol) and subsequently

mRtieResthhterd atdhd Sdmhe eniferbtugs fd? 305Rinteds) Wt heddeglto 50°C, the
dropwi se and the m xture was matured at the sane

rthixRe Fedsuh Stutdd at3Re sdthe Wreperathifefor Sehatirxed sol ution of
4-f 1 uor ot hi ophenol (34.7 g, 0.27 nol) with toluene (28

nM), WerTeBRRLUSNSIQ, the hitkhyd ¥k Rskddlwihd 350 df15% aqueous
nol ) were added dropw se, and the 5 m xture was

soBiur Rlofitc, fin $AEa §S1N6H piepared fBom3AA3hNel water, ABL g of sodium
heating to 50C, the mxture was natured at the sane

ChiSTRRY W78 of Fsodiui bibondik! A1ERIS pbig, the chhient b Peoxy-Sulfide
m xture was washed with 135 g of 15% aqueous sodi um

@tﬂhgéﬁxﬂﬁwaﬁ 096498 {ITC areaQlevéenipepr epared from 143 nl of
water, 19.5 g of sodium” chloride and 7.8 g of sodi um

car bongyi@ phite §dpasatiRl, e orbific &Rk s cohcdimxad, Soimbirtd with 400 ml
10 Conpound was 0. 064% (LC ar ea ‘per cent age) . After

dTismens eRBEGdeftatet TRrtREAATNeE rddayed pasureoncent r at ed,
conbi ned with 400 of toluene and concentrat ed

f ur t hetrdinlaring esPSRY 60" @pstiofucnlf 2.9'g At 4l 4G of activated
69 m “of tol uene, d g of alumna and 3.4 g of

ARdWER%GdIEA AR The/RiBuRINeHstARE 4thiRe Binié tonepekdare for 30 minutes.
stirred at the sane tenperature for 30 mnutes. 15

AfiteRtdridet WhiloBotVild Bitdtalas Whshellivhities7 waofuelabgsland the obtained
57 m of toluene and the obtained

organic layer was cooled down to 55°C.  After crystallization by seeding with seed

crystals (0.017% by weight), the mixture was matured at 56 to 50°C for an hour. ~ Then,

the mixture was cooled (13.3°C/hour) down to 10°C over 3 hours.  After cooling, the
mixture was matured at 10+2°C for 2 hours.

Upon filtration and washing, 80.0 g of a wet cake of
4'-cyano-3-(4-fluorophenylthio)-2-hydroxy-2-methyl-3'-trifluoromethylpropionanilide
was obtained.

After drying, 76.0 g (yield: 84.6%) of a dry cake was obtained.

The content of Deoxy-Sulfide Compound in the dry cake was not detected (n.d.).

To the purified and Deoxy-Sulfide Compound non-detected crystals of
#'-cyano-3-(4-fluorophenylthio)-2-hydroxy-2-methyl-3-trifluoromethylpropionanilide

was added Deoxy-Sulfide Compound, separately prepared, at ratios (LC area percentage
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organi c layer was cool ed down to 55C. After

crystallization by seeding wwth seed crystals (0.017%

by weight), the m xture was matured at 56 to 50C for

an hour. Then, the m xture s cool ed (13.3C hour)

down to 10C over 3 hours. Aft cooling, the mxture

was matured at 102C for 2 hours. 20 Upon filtration

(&) shewhiimgablgd. 0 Wsing the ebained keystals of

4' - cyano- 3- (4-f | uor ophenyl t hi 0) - 2- hydr oxy- 2- et hyl - 3' -

4 myﬁlllmt6F(élﬁudrpphewﬂﬁhmjaihhydxibe;y—anthb{%-rtmﬂubmmw]mylproplonamhde the
drying, 76.0 g (yield: 84.69% of a dry cake was

oipeEimeats. wiieecondnttedin thfe sBemxyaither s deEQampleuihth givetcrestals of

dry cake was not detected (n.d.). 25 To the purified
Brogtaide8x{y4-Bubfophen @)sl fonyd] - 2-dyd chatye-needh dr 3/ gtiflisromiethylpropionanili
4' -cyan- 3- (4-fl uorophenyl t hi 0) - 2- hydr oxy- 2- net hyl - 3" -t

dd. f ITheresetshack phopn dmFableilde was added Deoxy- Sul fi de

Compound, separately prepared, at ratios (LC area
percer‘ifab@eIZO (%) shown in Table 1. Using the

| %‘%Jolxm ” 5 E‘it"?l or opm syt C?“’R?Y‘ﬂdox Yieldof egmeoynd (1) (%)

i(x lwmﬂl@g‘?)r oni arﬁﬁapcrﬁ‘vqnt@ge xpetinments were

conduct 8Di.n t he sahe manne0.G86 i n Exampl e 2 to 8Bk

crystal 8.084 4'- cyano 3-[ (4-0fdagor ophenyll ) sul f onyRBp.3

- 2 hydrgmoz methylF3 -1ri ’rlmgorret hyI pfopl onani By 4 ©

Ille OS?UI ts—are bIIUV\III II(:](ITSJI (S (iUi (Sa 8 2
r\ar\vu c-pﬂ de r\r\nrpr\ |nrl r\ar\V\ 'Fr\n\ll Naaa¥al nrl AV4) !rl

JTI’JUU

of rormgi[}]ﬁai (L) (Bl % (1C arjoegﬂ"ner centage) % (1 C §' 97;

percent 8470 N. D. 0. 03688. 4 0.0013480. 06885. 1 49.7

Example 4

N—methacryloyl-4-cyano-3-tﬁﬂuoromethylaniline (1 part by weight), ethyl acetate
(5.4 parts by weight) and phthalic anhydride (2 parts by weight) were charged and the
mixture was heated to 50 to 55°C.

To the mixture was added dropwise 35% aqueous hydrogen peroxide solution
(0.57 part by weight) over 9.7 hours and the mixture was matured for 22.3 hours.  After
adding ethyl acetate (1.8 parts by weight), the mixture was cooled to 15°C and then
aqueous solution (1 part by weight) of sodium sulfite (0.17 part by weight) was added
dropwise thereto.

After confirming absence of the per-oxy acid, 15% aqueous potassium hydroxide
solution was added dropwise to the mixture, for adjusting pH to 7.0.  Phases were
separated and a layer was washed with a solution prepared from water (4 parts by weight),
sodium chloride (0.7 part by weight) and 35% aqueous hydrochloric acid (0.004 part by
weight).

After concentrating the organic layer under reduced pressure, toluene (6 parts by
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0. 0400. 06884. 4 0. 0520.07685.2 0.0610.09489.7

0. 0700. 11849. 7 Exanpl e 4

N- net hacryl oyl - 4-cyano-3-trifluoronmethylaniline (1

part by weight), ethyl acetaff,,g1 10 (5.4 parts by

wei ght) and phthalic anhydri (2 parts by weight)

were charged and the mxture was heated to 50 to 55C

wWeight) avasiaddad endihs lapercuasiusiher sencenigigdue dbs copepiEse was
peroxi de solution (0.57 part by weight) over 9.7 . )
dombisediwitht T (6 Stnarts byazeight) and @001@3 dewmtoroGr s Then triethylamine
After adding ethyl acetate (1.8 parts by wejght), the .
(Ri0Btparts hyaweight)land subsermentdy tethensulforyd gblosiled 81046 nasts by weight)
(1 part by weight) of sodiumsulfite (0.17 part by

wieregltiyd denpveiselant theropirsevasronatras atAhe same tamparaiusg for 30
absence of the per-oxy acid, 15% aqueous potassium

thimitesxi de sol uti on was added dropwi se to the m xture,

for adjusting pHto 7.0. Phases were separated and a

| ayer Then, aasiked solutibn af §dludrodhioghespb(Odupint bynweaghty with toluene

- (4 parts by weight), 20 sodiumchloride (0.7 part b

(0ei3ghur) byndighand sebsesuentty vizthdamnes©i2p(robp GLight) were added
by weight). After concentrating the organic |ayer

dropieisey awthithednixters svasanatucddiatribe ¢Bnp amoperbyr@for 30 minutes.  After
wei ght) was added and the | ayer was further

leating 6 fAt@Edhe Tietueonae ntataded atdie saowntbimpechtuietfor Ghgurs.

(5.3 parts by weight) and cool ed down to 5C. Then

tri et dtandooding (0 168C phe tsixhyre weis gashediwithsusndeiipre ptepared from
met hanesul fonyl chloride (0.045 parts by weight) were

watde(? paropyy seighti sodianméhlotide Ok pamt by vexight) and sodismecarbonate
tenperature for 30 5 m nutes.

(0.35 part by weight). At this point, the content of Deoxy-Sulfide Compound was 0.22%
(LC area percentage).

After phase separation, the organic layer was concentrated, combined with
toluene (8.8 parts by weight) and concentrated further under reduced pressure.

After heating to 75°C, toluene (1 part by weight), alumina (0.05 part by weight)
and activated carbon (0.06 part by weight) were added and the mixture was stirred at the
same temperature for 30 minutes.

After filtering while hot, the filter was washed with toluene (0.9 part by weight)
and the obtained organic layer was cooled down to 55°C.  After crystallization by
seeding with seed crystals (0.017% by weight), the mixture was matured at 54 &= 1°C for
anhour.  Then, the mixture was cooled (5°C/hour) down from 55°C to 50°C over 1
hour and cooled (7.4°C/hour) down from 50°C to 10°C over 5.4 hours.  After cooling,
the mixture was matured at 102 2°C for 2 hours.

Upon filtration and washing, a wet cake of

4'-cyano-3-(4-fluorophenylthio)-2-hydroxy-2-methyl-3'-trifluoromethylpropionanilide
(1.49 parts by weight) was obtained. After drying, a dry cake (1.33 parts by weight,
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Then, a m xed solution of 4-fluorothiophenol (0.6 part

by weight) with toluene (0.43 part by weight), and
subsequently triethylamne (0.2 part by weight) were

added dropw se, and the m xtyre was matured at the

sanme tenperature for 30 mnutés. After heating to

50C, the m xture was matured at the sane tenperature

yisid: 85H¥h) was vbtaifiader cooling to 15C, the mixture was

washed with a solution prepared from water (2 parts

by wei §ht rontentidfulieati-Buifide (ompaunshwas B.P3M& GHE prearpdreentage).
sodi um carbonate (0.35 part by weight). At this

poi nt , Théebrmartdedry cake (epaty bgwtdighte oonpound was 0. 22%

(LC area percentage). After phase separation, the
drganbe3-(4flaprophsnyltnop Biryared;-2 anethyh#'driffuntomdthylpropionanilide,
toluene (8.8 parts by weight) and concentrated further
ethgbacetatd (2.8 apis dyswueight) Ahtl phthadiatanhgdide (1585 pdrtd bieweight) were
(1 part by weight), alumna (0.05 part by weight) and
eledrzachinedheredonsSE @ §part by wei ght) were added and

. the mxture was stirred at the sane tenperature for

30 m nlid dse mitherwhd addedidrgpwise|3S h aduecubayliidger pevaxdde solution
washed with toluene (0.9 part by weight) 20 and the

(S 4 pae by wreight) ovbny.6rhonssambibk esixtlowmwvas ondtbfed faf Rdiours.  After
crystallization by seeding with seed crystals (0.017%

hyding et hcethleq8T pdrisrtsy weightypthermaiknat wad cboled tors°Caand then 10%
hour. Then, the m xture was cool ed (5C/ hour) down from

aqieots sGlition of sodiunh@ilfite 0B paobE thefghtiaab added dr@ﬁwﬁse thereto.
from50C to 10C over 5.4 hours. After cooling, the

m xt ur Afteasontiriming db&dncd OF thef Sur-ok yhuoid, She AfxtWROWas heated to 15°C,
filtration and washi ng, a wet cake of

20%yapeods (ot mUgdeptidaydlutive 9.2?33«% e akydded diopwise to the
ri flyml?(i)lrorret hyl p?ggi onani |l i de ! (1.49 gart%’lﬂgyt wei ght) P

wastuebforiadpetingdpteto 619y | Riased webry sqaiksted ind 3 191 wiashyashed with a
wei ght, 22 vyi e?d: 85.0% was obt ai%?g. The content of

Sadatiyn préphiediefréianpasn pas 1 Vet )(dod 38% hydrochloric acid (0.0027 part
[F)J; wrnvceiegnkft;ge%l.le organic layer was combined with ethyl acetate (10.8 parts by weight)
and ethyl acetate (10.3 parts by weight) was evaporated by concentration. Further ethyl
acetate (2.4 parts by weight) was charged and ethyl acetate (2.8 parts by weight) was
evaporated by concentration. Then, ethyl acetate (0.38 part by weight) and activated
carbon (0.5 part by weight) were charged and the mixture was stirred at 70 to 75°C.  The
mixture was filtered while hot, and the filter was washed with ethyl acetate (0.9 part by
weight).  After cooling down to 55°C, crystallization by seeding with seed crystals was
carried out. The mixture was cooled down to 7°C and matured at the same témperature
for 2 hours.

Filtration and washing gave a wet cake (1.14 parts by weight) of
4'-cyano-3-[(4-fluorophenyl)sulfonyl]-2-hydroxy-2-methyl-3'-trifluoromethylpropionanili
de. After drying, a dry cake (0.975 part by weight; yield: 85.8%) was obtained. The

content of Deoxy-Sulfonyl Compound was 0.073% (LC area percentage).



10

15

20

The obtained dry cake (1 part by weight) of

4' - cyano- 3- (4-fl uorophenyl t hi 0) - 2- hydr oxy- 2- net hyl - 3" -
trifluoronmethyl propionanilide, 5 ethyl acetate (2.7

parts by wei ght) and phthal ig anhydride (1.86 parts by

wei ght) were charged and he fed to 50 to 550C. To the

m xture was added dropw se 35% aqueous hydr ogen

peroxi de solution (0.54 part by weight) over 9.6

hours and the m xture was matured for 2 hours. After

Rafictenge Exdigpleacetate (8.1 parts by weight), the

m xture was cooled to 5 C and then 10% 10 aqueous

sol ut iAgrexainse shewingithé difficiity 8f paavabyf ReoypSulfeay! Compound
added dropwi se thereto. After confirm ng absence of

fidne Qeaipowny (dFisdhotvinebelowct ure was heated to 15'C,  20%

aqueous sodi um hydroxi de solution (9.7 parts by

wei ghtTp efigd aselded 7@l wrsaddedt he m xture for

adjusting pHto 6.9. Phases were separated and a | ayer ) .
Anagantasedflubiophenylysalfoni2-hydmoay-ambthyi vt Buorpmethylpropionanili

. parts by weight) and 35% hydrochloric acid (0.0027
deq4180%H (bontukight.1 18T Dagaperchage) ofiBsoxpeBiiford Compound), and

with ethyl acetate (10.8 parts by weight) and ethyl

tRERTAUE: wAOhdatedtd B5 WY avbdigitilyedvasA etanet edrbdn (§hirasagi A1) (0.23 g)
concentration. Further ethyl - acetate (2.4 parts by

angictiil hcvage (Qhal) sade addecidiythe asigtiat evas3tifreddot 30 minutes at 70 to
wei ght) was evaporated by concentration. Then, ethyl
TBeetatigil{feB8 AREE glauBi &tlinga0 G08C] seediceybtals {1lrag) were added and
(0.5 part by wei gh%) were charged and the m xture was

tBd hiix@ee Whs #@rrédat/30°C fof B8 hdlr. M Riddrgaii@daydr wayrdedreased by about
while hot, and the filter was washed with ethyl

ﬁ???ﬁ@ndeﬁtrﬁtiﬁﬂ uhddntedwiidgittssureiahé n-lepedren@0domwasadded dropwise
5 , crystallization by seeding wwth seed crystals

95 mEALFd. e ARstcoolifg deivnt ter2 Qe rabahedvaiostitrddfor € hours.
and matured at the sane tenperature for 2 hours.

Hitldibatlda9® and washing gave a wet cake (1.14 parts by

wei ght )™ of 25 _ .
ﬂcy&y@aq(zﬁﬂhbﬂoﬁl&ﬂﬂwﬂmwL2-ﬁyﬂnfo_ﬁsryl—hwﬂasﬂsﬁﬂmﬂuemhﬁpmplonamh
yl=3"-trifluoronmethyl propi'onanili  de. After drying,

d® (@108 gzgh@d( 2] %?@e@ﬁ?—@ulﬁbn&ﬂ:@ﬂlﬁ)buudﬂlﬁDZ%QIBP/ﬁremsrcentage)).

obt ai ned. The content of oxy- Sul f onyl Conpound was

0.073% (LC area percentage).

According to the present invention, Compound (4) which is useful medicine as an
anticancer drug can be provided in higher quality (impurity of less than 0.10%) and by an

industrially advantageous way.



23 Reference Exanple An exanple showng the difficulty
of renoval of Deoxy-Sul fonyl Conpound from Conpound
(4) is shown below. 5 To ethyl acetate (78 m) was
added 4' - cyano- 3-
[ (4-f1uorophenyl ) sul f onyl ] -2- Ffdr oxy- 2-met hyl - 3' -tri f
uoronet hyl propionanili de (4.80 g) (containing 0.118%
(LC area percentage) of DeoxyChAlMSyl Conpound), and
the m xture was heated to 75C and di ssol ved. Acti vated
carbon (Shirasagi Al) (0.23 g) and ethyl acetate (2
m) were added and the mxture was stirred for 30
ni.nut esA grocéls for ptedutdy bivdrthmidecofate foxiida (4); adual |y
cooling to 50C, seed crystals (10ng) were added and
the m xture Qred at~50C for an hour. The

S

organi c | ayer cfeaseyd2by about 30 g by
concentratio L and n- hept ane
(20 S¢"adde M xt ure. @40} er
cool i to 7ff, the mxtu was |stirred 2

| 4NQ:én 3-[ (4-fluorophenyl)sul fonyl ] F2 hydr oxy- 2- met h

(rg(}.l uor onet hyl propionanili de (4.08 g; vyield:
3Sul fonyl Conpound: 0.102% (LC area

85%
percentage)). According to the present invention,

‘5 GoRRAWhrfkks Whi ch is useful nedicine as an
anticancer drug can be provided in higher quality

%[édrﬂ ﬁéln ?&a%tlh 6191@(1§iﬁfitﬂé)foﬁﬁula2t@)
strl dvant geo way. " 24 CLAIM 1. ‘A process

for produc:| ng bi cartam de of the fornula (4); H HO/

02 (4) NC \\“//J§§§b

with peroxycarboxylic acid to obtain Compound (2) of the formula (2);

<
N
O
C
CFa

10 Step B comprising reacting said Compound (2) with 4-fluorothiophenol to obtain crude

*

crystals of Compound (3) of the formula (3);
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CF3 5 which conprises Step A conprising reacting
Conmpound (1) of the fornmula (1); (1) NC CF3 with

per oxycarboxylic acid to obtain Conmpound (2) of the
formula (2); (2) NC CF3 10 nge B conprising reacting
said Compound (2) with 4-flu t hi ophenol to obtain
crude crystals of Conmpound (3) of the fornmula (3); 25
(3) NC CF3 dissolving the crude crystals in a sol vent

and crystallizing,foH in purified crystals of
Compound (3), andE{L:_t

COITpéI sing reacting Con'pound

(3) and perTaado Okt 2 Qi cal ut am de.

2. The pripcess jaccorfling to d ai erein EF
solvent iJs thejone cgpntaining t 3. Th gr)ocess
accog QA aim 2,7 wherein the is the one
cons ing Jessentially of toluene. 4. The process

according t al m 1, wherein seed crystals of
purified Co%o%nd 10 (3) are added before starting
the crystallization. ?

~ dissolving the crude crystals in a solvent and crystallizing to obtain purified crystals of

Compound (3), and

Step C comprising reacting Compound (3) and percarboxylic acid to obtain bicalutamide.
2. The process according to Claim 1, wherein the solvent is the one containing

toluene.

3. The process according to Claim 2, wherein the solvent is the one consisting

essentially of toluene.

4. The process according to Claim 1, wherein seed crystals of purified Compound
(3) are added before starting the crystallization.

5. The process according to Claim 1, wherein the crystallization comprises maturing

and cooling.

6. The process according to Claim 5, wherein the maturing is conducted at a

temperature of around 55°C.

7. The process according to Claim 5, wherein the time of maturing is 1 to 2 hours.

8. The process according to Claim 5 wherein the cooling is conducted from around
55°C to around 10°C.

0. The process according to Claim 5, wherein the speed of cooling is 5 to 15°C/hour.

10. A method for purifying crystals of Compound (3) of the formula (3)



5

5. The process according to Claim1, wherein the
crystallization conprises maturing and cooling. 6.
The process according to Claimb5, wherein the maturing
I's conducted at a tenperatultzﬁ] of around 55C. 15 7.
The process according to Caim5, wherein the tinme of
maturing is 1 to 2 hours. 8. The process according to
Claimb5 wherein the cooling is conducted from around
55C to around 10C. ?_lOTh process according to Claim
5, wherein the sgded of Looling is 5 to 15C hour.

10. A net hod Murif . Compound (3) of
the for 26 Il rrprlses

di ssol vi fle crylstals of Conp (3) ggsgl vent
and cryst ng, @herein the ‘s ; oun is

obt dN@ed byYreacti ng Conpound (2) t heFf or mul a (2)

(2) NCCF3 5 with 4-fluorothiophenol, and wherein

Compound ( 2Fgs obt ai ned by reacting Conmpound (1) of

the formula (1) (1) NC CF3 with peroxycarboxylic acid.

11. A nethod for purifying crystals of Conpound (3) of o
vwikieh tomgpuikes disdolving crude crystals of Compound (3) in a solvent and crystallizing,

wherein the crude Compound (3) is obtained by reacting Compound (2) of the formula (2)

<
N
O
C
" CF,

with 4-fluorothiophenol,

and wherein Compound (2) is obtained by reacting Compound (1) of the formula (1)

H
; L
0
NC
CF;

with peroxycarboxylic acid.

11. A method for purifying crystals of Compound (3) of the formula (3)
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27 (3) NC CF3 which conprises dissolving crystals of
Conmpound (3) containing 0.06 to 0.5% of
4' -cyano- 3- (4-fl uorophenylthio)-2-nethyl-3"-trifluorom
et hyl propionanilide in a solvent and crystallizing. 5
12. The nmethod according to im1l1l, wherein the
crystals of Conpound (3) is the one containing 0.06
to 0. 3% of
4' - cyano- 3- (4-fl uor opfgny} t hi 0) - 2-net hyl -3' -trifl uorom
et hyl propi onani | i The met hod according to

: e sBlyent~is the one

daim 13, ¢l solvent is e consigBinNg
essenti g 0iZt ol uekd. 15. The et hed#according to
Cl ai NGO or Y1, wherein seed crystalrs of Purified
Compound (3)! are added before starting the

crystalli zatGbs. 16. The nethod accor di ng to Claiml10
or 11, wherein the crystallization conprises 15

mat uri ng and cooling. 17. The nethod according to

. Ghidhneckbpriseh eisblvingerysmisof Gompsumb(E) wontsiniag 006 to 0.5% of

tenperature of around 55C. 18. The nethod according to

C-ayjano i35 (4-foerophen yitteo)-2maethiyl-Retrifivonemethylpropionanilide in a solvent
hours. 19. The nethod according to Claim 16 wherein
andcosnllizige.i s conducted fromaround 20 55C to around

10C. 20. The nmethod according to aim 16, wherein the ]
$peed The emvhochaccosdifg toClaimd hoeherein the crystals of Compound (3) is the
one containing 0.06 to 0.3% of
4'-cyano-3-(4-fluorophenylthio)-2-methyl-3'-trifluoromethylpropionanilide.

13. The method according to Claim 10 or 11, wherein the solvent is the one
containing toluene.

14, The method according to Claim 13, wherein the solvent is the one consisting
essentially of toluene.

15. The method according to Claim 10 or 11, wherein seed crystals of purified
Compound (3) are added before starting the crystallization.

16. The method according to Claim 10 or 11, wherein the crystallization comprises
maturing and cooling.

17. The method according to Claim 16, wherein the maturing is conducted at a

temperature of around 55°C.

18. The method according to Claim 16, wherein the time of maturing is 1 to 2 hours.
19. The method according to Claim 16 wherein the cooling is conducted from around
55°C to around 10°C.

20. The method according to Claim 16, wherein the speed of cooling is 5 to

15°C/hour.



