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29 Septenmber 2006 1 SPECI FI CATI ON PROCESS FOR

PRODUCI NG Bl CALUTAM DE AND METHOD OF PURI FYI NG

| NTERVEDI ATE THEREQF 5 TECHNI CAL FI ELD The pr esantoriember 2006
invention relates to a processyfor producing

Bi cal utam de and a nethod of purifying an

i nternedi ate thereof. 10 ﬁﬁg§516§g

4' - Cyano- 3-[ (4-fl uorophen ’ *}*42- hydr oxy- 2- net h

yl -3 -trifluoronethylpro pionanilide (generic nane:

bi cal utam de) is a pharmaceutical useful as a

i f ' har maceuti cal s

RO QR B IR G AT MR 880 FASRHOD OF puRIFYING
I Lmpurities contained therein are
Zﬁﬁgggﬂ§mggﬁ?fﬁﬁﬁgg&néor 15 exanple, it is necessary
to exam ne and confirmthat there is no problemthat
threatens safety, by analyzing, usually, the
iﬁ&ﬁﬁﬁﬁégiﬁé e inpurity when not |ess than 0.10% of
[ ' 1-5° cont ai ned, and by studying the

toxici&% thereqf when the anount is not |ess _than
0. 15% MHPESpMdRYemomnIelatgs to ¢ psecass forrprodecing Bigalutamide and a

i nﬁiéozf\éfpd , the follow ng schenme 1, a generally

& 8 iptsrmedigtetheweati ng

4' -cyan- 3-[ (4-fl uorophenyl ) sul fonyl ] -2-hydroxy-2-net hy
| -3"-trifluoronethyl propionanili de (hereinafter,

f as_Conpound (4)) is a process in which
Qiﬁééﬁgl@ﬁpﬁmor ophenyl t hi 0) - 2- hydr oxy- 2- et hyl - 3' -
triflugr rret%hpropi onani |l i de (]herei nafter, referred
to as %ﬁgg g¢fuorophsnyisakony h2stydroxy-2-methyl-3'-trifluoromethylpro

4- cyapo- 2,,3- epoxy- 2- met hyl propi onyl )-3-trifl uoronet
lﬂwéﬁﬂaﬁ’ &éleﬂ%%@ﬁh lpélil,tam@ﬁ)sgmarmecwicabmﬁnlms a@itjcancer drug.

starti form ] . .

N- et ié%ﬂﬁlﬂﬁpe&k@ﬁaﬁmaﬁlﬂfqalﬁcﬂr@ adminisigrad torhmmans in most cases,

aél:aerei nafter, referred to as Conpound (1)), is
Soaanlyamewnts of irapyrdesi contained therein arsrstdely controlled.  For

Sept emher 2006 )
€Xample, 1t 1§ 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-methyl-3'-tﬁﬂuoromethylpropionanili
de (hereinafter, referred to as Compound (4)) is a prdcess in which
4’-cyano—3-(4-ﬂuorophenylthio)-2—hydroxy-2—methyl-3'-triﬂuoromethylpropionani]ide
(hereinafter, referred to as Compound (3)), obtained via
4-cyano-N -(2,3-epoxy-2—methy1propionyl)—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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2 exanple, see WO 01/00608, WO 01 /28990 V‘D 02/ 24638,

WD 03/053920 and Howard Tucker et al. :
Vol . 31, 954-959 (1988)). However, it has been - 2986 Rmiber 2006

reveal ed that 2
-cyano- 3-[ (4-fl uorophenyl )sul fonyl]-2-nethyl -3 -trif

Eﬂ:ﬁP %%é%é\m GE0PAGE WA, é@gbgy@b@%@&% QS/&SB 620 and Howard

en reve’al ngécl @}egﬁeg(gf g?’lrbosn% llggﬁ‘@va qy{{éve?ai?has been revealed
OXI dy%)laghfaoggc@l?%ﬁgg &SPF F?meéﬁf ?ﬁ@ﬁw}‘iﬁg@w@wpmnmhde

@}ﬂ?ﬁiﬁfﬁg : G oI Gttt K maind by pipised s an impurity
& Utflae%f"i 4-AitiPBBh% it asipiss)besn revaaled that separation e removal of
lgg%wéryggﬁﬁlpﬁﬁl Do her {;&3{){%@@@?@5 S{(ﬁr@{lgg gtza%ugn is difficult.

]Ipr ductl on, of ound &1 One ereCt of the, present
6% ‘%I%P{eé'er& \’ﬁlﬁ%rs axe atthgepptaminatiqnywith

rodu t.he formation of hardly
%Wv %WP?M %F‘QPH@B’ is attripwledfto nal  pr oduct
re su sed which is . industrially excellent.
4heyane-3 @f@"%f’ﬂ%?nygw@c% -gafhylt3 ﬁeﬂwpmeéﬂ{u Ipfopipnantide (hereinafter,
n the ription DI SCLOSURE OF THE
T f&veﬁ% A’:Qxb’rﬁﬁ%% ngmﬂnékbzéﬂsodmd fudng the produetien of

f t he (ﬁ@gve probl ens, the present inventors have
%ﬂ?}'ﬂc fact that the anount of Deoxy- Sul f onyl
20 crystals of Conpound (4) can

Conpo aégnt ai rhed in
be de getiaf %B@SW&W@HQQ% ta proxide precessin ¥guvh, in the

on .the anpu 4) b uri fyin
PE‘?@@SP@SPOWB t{l@foreyﬂhe gha}d ygenqoeablg anguntles contained in
ﬁ%ﬁ% ctlglgmthe obtalgid pure crystals to the oxidation
L éFF@HM‘;ﬁS angd yehicloisindustrially exeslent.ned in
Conmpoynd (3 h armunt exceeding 0.06% (LC area
per ce%ﬁg"é}d)‘ﬂ J%‘ﬁs piill bs ppparentiromdhe sontent af the Tisscription.
present invention was 25 conpleted. Therefore, the
invention is shown by the follow ngs. <1> A process

Dfésgmﬁléggakﬁé?r;am deOIng the fornmula (4); 29

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 crystalliiation
and subjecting the obtained pure crystals to the oxidation reaction when Deoxy-Suifide
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.

<> Aprocess for producing bicartamide of the formula (4);



5

HHOOQ®2 NS (4 NCqgOtIXF CF3 which conprises

Step A conprising reacting Conpound (1) of the

(1); H(1) / O NC CF3 5 with peroxycarboxylic éa%s?{%rgberzoos
obtai n Conmpound (2) of the forgula (2); HO ~ N YK

(2) / O NC CF3 Step B conprising reacting said

Conpound (2) Witl(’i_l - f 1 uor ot hi ophenol to obtain crude
crystals of Cdidpdd 3) dPsthe fornula (3); 29

Sept enber 200N 4 H

N / (3. NCOF
T, ¢
NG © F

CF3

which comprises

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

N
fogalt
O
NC
CF,

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

o
N
/Q/ -0 (2)
NC
CFs

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

?

crystals of Compound (3) of the formula (3);



10

15

20

CF3 dissolving the crude crystals in a solvent and
crystallizing to obtain purified crystals of

(3), and Step C conprising reacting Conpound (ggygﬁgaghﬂ2006
per carboxylic acid to obtain bjcalutam de. 5 <2> The
process according to <1> wherein the solvent is the

one containing toluene. <3> The process according to

<2>, wherein the solxgst is the one consisting

essentially of to”qe <A> The process according to

any of <1> tQg <3> wher &(n seegl cry tals of purified

Conpound a S Nt he
crystalliZ 10 > The proc dor di ng ft

of <1> tg Wher ei the cryst i on &%’( ses
mat uN @9 ool i ng. <6> The proces” rrdl ng to
<5>, wherein|{the maturing. is conducted a

t emper at ure @F,around 55C. <7> The process according
to <5> or <6>, "wherein the tine of maturing is 1 to 2
15 hours. <8> The process according to any of <5> to

difzolvitgy thie l@nldm:rgg@lslxﬁg soBvefPAtElySRIliARPD (%t@i'ﬂriﬂmrfég crystals of

to around 10C. <9> The process acCording to any “of

Commund(Brredn the speed of cooling is 5 to
C/ hour. 20 <10>, A net hod f purifying crystals of
GAmPrising seagting Compaund 633)311@ pesaghaxbisacithiombtain hicalutamide,

59> N j['hé Szooegs ﬂ:%ofdmﬁoi 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>  The process acco;ding 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)



whi ch conprises dissolving crude crystals of Conmpound

(3) in a solvent and crystallizing, wherein th

Compound (3) is obtained by reacting Conpound (%gé#iglﬁbcrz()%
the formula (2) HON)r< (2 | ; o NCCF3 5 wth

4-f | uor ot hi ophenol, and wherei n Conpound (2) is

obt ai ned by reacting Conpound (1) of the fornmula (1)

HN (1) O NC CF3 with peroxycarboxylic acid. <11> A

met hod for purifyingq@rygtals of Conpound (3) of the
formula (3) 29 Sdptenb 2006 6HHO N/ (3) O0NCF

4' byl -3' -t {3) uorom
ethyf\lle opiQu#ri | i de P ¥stallizing.

which comprises dissolving 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)

b
N
Q !
C

CF,

with 4-fluorothiophenol,
and wherein Compound (2) is obtained by reacting Compound (1) of the formula (1)

HYK
N
/[j 0
C

CF,

~ with peroxycarboxylic acid.

<i1> A method for purifying crystals of Compound (3) of the formula (3)
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5 <12> The nmethod according to <11>, wherein the

crystals of Conpound (3) is the one containing

Yo e of hPsGfember 2006
4' -cyano- 3- (4-fl uorophenylthio)-2-nethyl-3"-trifluorom

et hyl propi onani l i de. <13> The’ nmet hod according to any

of <10> to <12>, wherein the solvent is the one

contai ni ng tol uene. 10 <14> The nethod according to

<13>, wherein the so nt ,is the one consisting

essentially of tollene: e met hod according to

stals of purified

Compound < ad Ryt he
crystalli} <16x] The met hod di ng to elgy) of
<10> to ! sher ei Dt he crystal agqn 15
conpMBGes nmafuring and cooling. <1 The Fet hod

according tol <16>, wherein the maturing is conducted

~at a tenper@Fgre of around 55C. <18> The et hod

according to <16> or <17>, wherein the tinme of
maturing is 1 to 2 hours. 20 <19> The net hod

addel ebrmgrides digtwlvihg siySeald of Cddipoitdid (i contditing @06 1000.5% of

is conducted fromaround 55C to around 10C. <20> The
getyimd- Ret-udicpheh gltio)-2ahethib3 - triflueiSmethylpgogionatibide in a solvent
spei% of e%gol idri:gl iSs31 5 )2L9 Sep?errber 2006 E7Mptiopl

abCeRalliziBEST MODE FOR CARRYI NG QUT THE | NVENTI ON The
invention is described in detail by referring to the

fg;!;ilZia g}/\’:ngﬁ @W%r%g? téeheewRertinHE: Ofysfals-of @dmpouhd §B) 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>, wherein 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
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NC ONC CF3 CF3 (1) (2) HHOHHO 1111 v \ \ N S\
)

NG O1/ FNCI/ OCF3 F 3 (3) cF3 (4) oxidajd
W H 300 1T VN SL NCOFNCNGS T Fptbinber 2006

CF3 Deoxy-Sul fi de Conpound Depxy- Sul fonyl Conpound
Compound (1) may be a commercially avail abl e product
duct synthesized according to a process known
$E1?K§%§pE (for exanple, WD 03/053920 and the Iike) or
a simlar process thereto. 4-Fluorothiopheno
(hereinafter, referred to as Conpound (5)) is 10 also

LAkl vaj ' n be used.
B MBEROR CAB RN ThE BV BRI Compound (1)
(hereipnafter, .this step .is referred to as S A. In
Step: AR ERHRY aSdesbibed to detdil b ieTirming:tp aho follgvibs seheme 1.
LS, added to Conmpound (1) in a suitable reaction
§8hqﬁﬁi. 15 Exanpl es of the peroxycarboxylic acid
i ncl ude m chl oroperbenzoic acid, 29 Septenber 2006 8

/@,Nm/g oxidation /@ (5)
— 0 o
NC
CF;
(

0
NC
CFy
) 2)
— HHO ] 7
Sise Pes
0
NCTNY OF NCQ ° OF
3 CF.
®) @
oxidation
: ——
g\,)\/ N 2
SRR P! tee
0
NC F NCQ © OF
CFs _ CFs
—  Deoxy-Sulfide Compound — L Deoxy-Sul fony] 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 (5)) is

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,

Examples of the peroxycarboxylic acid include m-chloroperbenzoic acid,
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nono- perphthalic acid and the like. Fromthe

vi ewpoi nts of safety and reactivity, nono-per phy4 «?t'lﬁb 2006
acid is preferred. Mono-perphthalic acid can easi? t)e “
prepared, for exanple, by reagting phthalic anhydride

wi th hydrogen peroxide. 5 Specifically,

nmono- perphthal Lc acid.js prepared py m xin L.
%%?'ﬁm@%a@wmgwf thgilike. o Esomcthe UE“H}WWEIO? safgiyand reaetivity,
and g%ﬁ{;l n peH[,oxi de in the presence of a base in a
8eRe- thadic\acict 1s pestsrredabl y, hydrogen peroxide is

used i.n a smal |l excess anount based on phthalic . _
anhy drYlaeo-pepplehalicagid gan easty bganenseech foiexanpledutreanting phthalic
agiu%!jly . .to 1.5 noles, preferably 1 to 1.3 noles,
¥ddewith hydregegrpegexidel i ¢ anhydri de. 10 Phthalic
anhydrjde is preferred as a raw material for synthesis
of ~ mowscibisaliytmena-perpbthalisacilis remarédsby mixingrappraximately
| ess hygroscopi c_and easily handled. As hydrogen
equipelafamonntsiof phthalie epbydnde ansbhydyogangerbyide dy éhre presence of a base
eroxi de solution froma viewoint of easy handling.

.per o

g sulighle selyent, d Pagisrably hydregengueroxide is usedhie assmdl excass amount
usual |y a concentration of 20 to 50% and preferably 30
basedamyphthalie snkydrider o §eacifically dydrigea peroxidé isrushdin nspally 1 to 1.5
a concentration of 30 to 35%is preferred because it

niajes, pseferbly 40 18 moktaskpsed s, 1 molefipditladlicanhydiidabl e

and inexpensive. Exanples of the base include sodium
car boRhthalic ashydridenis prefgrrad es n bawmanaerialfor sphesis of
car bonat e, potassium hydrogen carbonate and the I|ike.
npnenperphthalip acidibecdusedtisinenpensive, loss yprosmopicearidseasily handled.
preferred. 20 The anmpbunt of the base to be used is
usual Ay hydragen @romdedt isprefeaedid yselaqueois hydroges peroxide solution
based_on 1 nole of phthalic anhydride. Exanples of the
from & wiewpodntiod easebandlingu d Thestqueows hydregén perpxigesohrion to be used
whi ch deionized water is preferred froma vi ewoint
hag usually rgoncenteationtofi26 to58& eid preferblytd:to 35%s s idlmjugous hydrogen
exhibits catalytic activity in deconposing hydrogen
perexisiei solution havanghotonceotration o 30 tb35%tiy podfetrgdibecpase it is less
per oxi de and a vi ewpoi nt of econony. The anount of the
explpsively dapgerous,commercinliysiviaylabletandinerpengivef er abl y 3
to 4 M, based on 1 g of phthalic anhydride. 29
Sept ehxamples 06 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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9 The reaction tenperature is usually -5C to +5C and
preferably -5C to OC. The reaction period vari ber 2006
dependi ng on the reaction tenperature and ot her%s%elﬁtem °

is usually 0.5 to 2 hours and gpreferably 0.5 to 0.8

hours. After the reaction is termnated, the reaction

syste be. neutralized with ap 5 agid such as o o
STt or THE deaction SeTapdiai i wwell o8 10 £5 4 and Pisferably -5°C 1o 0°C.
l'i ke, {1’?1 nec%ssarﬁ, and t&‘%}ﬁ} yoduct may be isol ated

and puldNf FEAFHPR PsLigH VaHes itk resdion dempergrie and others but
Al ter abi v%loi t he aro%uct rm% be used in the

ést}ﬁé‘éﬁlﬂ m 0% horys iapd prederablioh ta Afehquishe  above

descriggg S{f’ep A and Step C) wthout isolation and . '

pur i f i O4Er Ehe repstionys deyminated.dhe seagtinn sxsiemanay be seutralized with an
reaction in_Step A include, toluene, 10 chlorobenzene,

a¢if ppch assufuricacid (preferably 988 snjfuricasidyar the lilse.df necessary, and the
froma viewpoint of solubility of Conpound (1). The

BragiyRt may berisolated aad purified throughithesconyemtional postdraatment.
preferably 2.5 to 4 nl, based on 1 g of Conpound (1).
Pulfsrnatiyoly; therproduct peayose esedin e subseqilent pxidation seadtips (namely the
usually 1.5 to 3 noles, 15 preferably 1.8 to 2.5
ahvesleseribasdStep Atando$tep &F) vt isedation)andyurificatigar d t o

the method for adding the peroxycarboxylic acid,

dr opwi E¥amplgs iof thersobent syitabde far dhdrmeaption imSiep A michtdeptoluene,

is preferred fromviewpoints of easiness of addition,
cderabgnzang, efby} adsitate and thapkike, ethyl pestaie j< preferegd fromeavidwpoint of
solution is added dropw se, the solution may be added
salubility of Compeund (I)ded portions. 20 Exanpl es of

solvent suitable for preparing the peroxycarboxylic

aci d sbhraamennt afith¢ selwentdo ibglused istusuelly 3ttt Srisl, preferably 2.5 to 4 ml,
exanple, diethyl ether or the like) and the |iKke,

kaspg pn Igef Gompoung(BE erred from a vi ewpoi nt of

safety. It is desirous to use the sane solvent as the

above Eis ameuntiofithe peroxyearbogylic aoidtmbe usedtipaswadlnibhto 3 moles,
to be used for preparing the peroxycarboxylic acid 25

eferatlyd.8 t© 28 meoles; basedbon § nmole of Coigroannidy(18. 5 to 7

m, based on 1 g of peroxycarboxylic acid. Wen the

per oxyWithisegari ite theomethed far adsting thesperexycarbpupllic acid, deopwise
aocllli:l(i)tg)olglI crv] a {)éartogycarboxylic 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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29 Septenber 2005 10 depends on the concentration of

t he dropping solution, and the tenperature of t ‘
dr oppi ng sol ution and drop-receiving solution, %%?el?tgmber 2005
usually 1 to 4 mM/mn and pref(%ably 1.5to 3 mM/mn

based on 1 g of Conpound (1). en the

O SR TR S i S S o RO g Aot e
diepahE oM isBangtdrgp-staeiving Solbohbut i YU, losb!Baig and preferably
ﬁég&g{@?ly 40 to 55C e reacgtion tenperature is.

min basedon b of foapauad((Y)-45 to 55C.  The
reaction period varies dependi ng.on the reaction
t enper¥NaR heprrosyrsboxlicacid sHubgmigiadded drapyyise.dhe temperature of
usual Iy 5 to 15 hours and preferably 6 to 9 hours. 10
the degppingselution isorsuply OdapPét and preferablint® (30 dy dhetpmperature of
may be changed to weakly basic ‘gfor exanpl e, (?H 85)°
the droparasaiving selhtien ispsually 20 ke ARG and preferably 40 to 55°C.
pot assi um carbonate or the like, if necessary, and
t he prideuecactinntemperatuteds usualyRbior6(° Ceandiprefengly dado 55°C.
conventional post-treatnent. 15 Conpound_ (3) can be
obt ai ridi¢ regctionapariadyvanissdopendlingyn e isactionismperatete and other
(hereinafter, this step is referred to as Step B). The
reection eomditipnstbup istisually § tallb yhoprs atdeprefesahly ibriotSours.
presence of a base. In Step B, exanples of the base
i ncl udeiterdbelreacting i ¢atepleteddtherreastioneysi¢m maydeichenged to weakly
car bonat e, potassium hydroxide and the |ike. Sodium
bagigr(Bori examiple, pHE B withd bazo steloan potasséup diydroxide, potassium carbonate
econony. Sodi um hydroxide is preferably aqueous sodium
oyl Bke, dEnensssary,andithoproaduet map b nsolated and pratied girough the
handl i ng. Commercially avail able aqueous sodi um
cepuendionabpesittrgatoentcan be used as it is or after
dilution. The concentration of aqueous sodi um
hydr oxi de solution to be used is usually 5 to 20% by
wei ght and preferably 15 to 20% by weight. 25 In Step
B, a frompounsd3jreuhbelobtainedbncacting Gomppund () witly Gosnpound (5)
a nmethod in which a base is added in advance . )
(hereimaéten shis stepde seforred iopsbiep Byd diThie geaationdn StepBiipnsually carried
containing a base) to a solution in which Conpound (5)
oug ingthe patseade pha hassui t abl e reacti on

In Step B, examples of the base include, sodium hydride, sodinm 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 6f 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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29 Septenber 2006 11 solvent, and Conpound (2) is

added (preferably added by dropw se addition of

solution containing Conpound (2)) to the resul%gasdeptem‘ber2006
m xture. Exanples of the solwgnt suitable for the

reaction include poI ar sol vent's such as THF,
erred from

frt buh%pand pqq egf(p@ d THE E)y)eronw@e& wpofasolutxon
of ther action vent tob usedls usually 1 to 40
CHP”HF‘E@W dz(a?)t‘g thoresnltedgigreon 1 g of Conmpound

(2) The apount of the base to be used is usuaII l1to

3 mbagpl ?ﬁr@f'@? selventisuitgble for thegeaciionjiackide pol ax salyeats such as
of fI uoroth| ophenol . 10 The tenperature for addi ng
ericbutanol @%QJEM ;ke@an@Téﬁ"osmdemdffmlm vievgpaint ofxpdubility of

The terrperature for addi ng Conpound (2) is usually O
GompeodAR) preferably 0 to 10C. Wen Conpound (2) is

added dropwi se in the formof a solution, exanples of

the Theamonstof thearaction sobvent lobe vsedsis nsualljchtes0 mippreferably 2
and the like, and THE is preferred froma viewpoint

t@20 50} baserlionyl giof Compamnd 22). It is desirous to use

t he same solvent as the above solvent for reaction.

The arlbaamaunt ohthedwise tnbe usedds usisadly 1 to LS uadley, prefierably 1 to 1.2
n0om referably 2 to 6 m, based on 1 g of Conpound

malys, birm{)mebmalanfﬂd’lqmoﬂmplmnoh usually 0 to 30C and
preferably 0 to 20C. 20 The reaction period varies

dependhe ¢erperatuze feracdingthe bageisasuaky Aol 36t and preferably 0 to
reaction conditions but is usually 1 to 20 hours and .
2ff@ferably 2 to 15 hours. After the reaction is

term nated, crude crystals of Conpound (3) are

obt ai hhel t&mperamw forraglding Cempbomd(2)tis esualiyrQ & 15C and preferably 0
i solation such as washing wth an al kali, washing

tad®@3C.an aci d, evaporation of the solvent or the like.

25 In Step B, it has been found that Deoxy-Sulfide
Conpoth/@empomdj(ﬂ)ds bededdropwiszdn theform ofw selutien] examples of the
Compound (1) and Conpound (5). This fact has been
sdlvendtin¢ludesiaprotic solvents such as THF and the llke 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 ﬁsed is usually 1 to 10 ml, |
preferably 2 to 6 ml, 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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by the present inventors. 29 Septenber 2006 12 In
addition, it has been found that Deoxy- Sul fonyl
Compound coul d be derived from Conpound (3). 29 September 2006
Consequent |y, even when Conp{ignd (3) is synthesized
from Conpound (1) through St'ép A and Step B and the
obt ai ned corrpound (3) does not contain 5 Deoxy-Sulfid
Conpo dmadditiongib !}aﬁjbe(eql) fouag thes Reaxy-Sudfongl Compound could be derived
oxi dat i on Deoxy Sul fonyl Conpound as an inpurity.
Ooanawnd (3i nce Deoxy- Sul fonyl Conpound has
properties closely simlar to those of Conpound (4),
it i sConsequently, evenveramCompownd Q) lis synthessdifoam ound (1)
i sol ating Conpound (4&by the conventional procedure.
thixough Stepgh gnd SteptB eng thsehtnined compiound (Idoes @ot contain
crystals of Conpound (3) obtained after the synthesis
DeoxgdrmpideGotppuad eCompoiind (1) ayheantain, afferdhy osidatione
Compound is renoved). The purification of the crude
DeoyypiSallfonyt Compoondds @8 )mpsrityar ri ed out by
crystallization. Exanples of solvent used for the
cr yst BuitheratdressijdecDeoxaSulfonylr@dmpowd] has prepertibs closely similar to
Crystallization Solvent) includes Crystallization
these of Gompoundi(4), igis difficelt éo cemovdDeoxypSulfeny, Campondtbby isolating
i ke, Crystallization Solvent containing toluene is
Congfoand €4) by theysmathticred proveSodey e ccondihglyninrthe pedsent invention, the
| ess than 50% by wei ght of toluene is nore preferred
cadd cysyals of Congouad (Spobteined aftbsthesynibebis of Guanpdundg3) are purified
of toluene is particularly preferred. 20 The anount
(thét iCrDsdg-Sulfidei Compolndistremovéd. used is usually 4 to
7 mM and preferably 5 to 6 mM based on 1 g of

Conpolihap@ificaticangfithe drids)crystals iof Solymiind (3} iscaaimhveut by
Crystallization Solvent wth heating. The tenperature
crystalliiation] uti on with heating is usually 65C to 80C and
preferably 65C to 75C. 25 Desirably, seed crystals
( pur i Examiples vf selventoiseddomthe eelystallizatioma herbiteafter, refepred to as
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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crystallization step. The addition is usually carried

out after the above dissolution with heating

before starting of the crystallization. 29 Sep?ie’l@r@r% rtember2006
2006 13 The addition of the.seed crystals is

preferred because it becones 1éossi ble to avoid

adherence of the crystals to the wall of a container .
due t Theaslditiqn of the yeadgrysialstis prefemser] becavses i bgcemes pessible to avoid
shape of crystals, and hence there is a tendency that |
asihbrence ofthefarystalate the, wathaf micontainer due {0 tog mBpisioirgsiallization and to
easy. 5 In view of advantages that the crystals are ) i
avoicimevien shepe, of@rystelspand Bnceithere isa tepdencyuthiat subseguent filtration,
surely obtained and so on, the amount of the seed

washiitgpdsl dryintgebevddmed easy. usually 0.01 to 0. 02% by

wei ght and preferably 0.01 to 0.015% by wei ght based

on t hdn viewohadwintdgesticas tee ¢rgtalsre surelypformied; €ompouhd (3) with
solution for receiving the seed crystals is usually 50

stable 40alRP G andywtedieedbhd s&on,ithe aiGuntdf the sedbcrystals to be added is
addition of the seed crystals, the solution is '

wsullye0.0d do 2% byweightoand prefepdbln 0,01 tb (@15% dyrweighhbased on the
‘the crystallization to stabilize its quality. In the

apime of Componhd@B). the maturing refers to standing of
the solution containing Conpound (3) at a tenperature

in a ﬂ&ﬁgemgéradﬁ'éioﬁﬂtb subhtion for feceivdag thieosepd @oystals is usually 50 to
growt h of 5 the crystals. In the maturing, the

ﬁmbl&lﬂ%eﬂeﬁabsyi'jswﬁﬂl around 55C, usually at 555C and
preferably at 55 2C. In the maturing, the stirring at

ar ounAf&y@hé¢ additlya ot dparud chatdy)tke ¢dietionBl subjectesl to maturing and
stabilized. 20 From vi ewpoints of crystallization of
oeblih@rifmedeysdrilin thacrysfalleasiyn to btabidize dts qualiyshi ng and

drying, the period for maturing (period for

cont i M & 8sealt idtentibh) e Mataring pfoetasiandings afithe sélutipn containing
is usually 1 to 3 hours, preferably 1 to 2 hours and

B o e P8 ™ ol ad Trom the Fromere Erowiet
thetiykialg

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 fiitration,
washing and drying, the period for maturing (period for continuation of stirring at a
temperature around 55°C) is usually 1 to 3 hours, 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 101 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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25 tenperature (around 55C), usually 555C and

preferably 552C to around 10C, usually 105C angyg ber 2006
preferably 102C. Because of advantages that Corrpou‘ﬁ) Frmber
(3) can be obtained in a stab yield and so 29

Sept enber 2006 14 on, the cooling rate in the cooling

ségﬁ IS usual%@ to 15C hour, preferably 10 to
9Bcing SoPling ate iy the Gpaking sisp s usvally Stodbfelhourmreferably 10 to
&De(gﬁoi nt of inproverent of the yield, it is desirable
pyr angkmare prgkralyy abowtolOsdlguri onal 1 to 3 hours

and preferably 1 to 2 hours at the sanme tenperature. 5 )
Addi t i Brea p yiewpaint efimproyaraentof yhe wield, itrie desirable tagstir, after cooling,
*(qt;e crystals are washed with the sane solvent as that

additipaakl ta 3 hewssrandprefeeabdy [l o 2 dhouenattheisame fgmperatire.
to 12C and preferably 8 to 12C. The anount of the
sol venfidditiopally,; shenfthe formederystalsgre Sltercdatbieycrystals ace washed with
3.5 mM and preferably 2 to 3 mM based on 1 g of
e spweasalvesy as thet foinerystallization (prefemblystobfen€p npraliycht $3p 12°C and
are obtained by such crystallization step. The
prefarably & tod2°6f Conpound (3) is particularly effective
when an anmount exceeding 0.06% (LC area percent age)
of Decklie Baddntad tigospduentdo basset for therwashingds usuaiytlas o 3.5 ml and
of Conpound (3) is contained. By controlling the
pretenahly @ito Bemkbasgdioni Hg ofGiompoudd€dnt ai ned in the
purified 15 crystals of Conpound (3) to not nore than
0. 06% Xhe@uaified qrpstalsof £penpdiaxi(3) are ob@unped bpdu¢iBrystaliization step.
anount of Deoxy-Sul fonyl Conpound in the crystals of
Conpoukhe purification pfi Eootgosnti(3kisparticntirlcefifediive when an amount
controlled to | ess than 0.10% (LC area percentage)
axgeeting 8.06n JoU e porcernTage) of Deexy-SwifidbE€omoundtbased on the crude
found by the present inventors, and Conpound (4)
aystalaiofi Composad (Bhisrcodtaisd. (LC ar ea percent age) of
Deoxy- Sul fonyl 20 Compound is suitable as the
phar ndsecantidling theanpourit of Beokp:Sulfide Gompoudd contasiiedl in the purified
of Conpound (3) by crystallization can be
apystals ofi Camppuad §8) tedat sarm yharr §.66% @O hre@pepaentape) Based on
contai ning, for exanple, about 0.06 to 0.5% :
GorapeumsliBy, the ammount GEDeox 6 SullonylCompeumnt infthe abfsyals of Compound
about 0.06 to 0.3% of : :
(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
t0 0.5%, preferably about 0.06 to 0.4% and more preferably about 0.06 to 0.3% of
Deoxy-Sulfide Compound, even when the crude crystals of Compound (3) is not a
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.
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Deoxy- Sul fi de Conmpound, even when the crude crystals

of Conpound (3) is not a 25 product of the abov 006
A and step B. OF course, no problem occurs V\/nenﬁ)t%%e”wnber 0

purification is applied to cggst al s of Conmpound (3)
contai ning not nore than 0.06% of Deoxy-Sulfide

Conpound. 29 Septenber 2006 15 Conpound (4) can be

obt ai ned by reacting Conpound (3) with a

per oxycar boxylic acid, using the purified crystals of
Compotaeponnd ¢4) canchscblitained by atasviog Gampourek(@) vrith a
(hereinafter, this step is referred to as Step Q 5 As
peivaypaboxylicadidyusing-tha pudfied vopstale £ Cphipouad (3oobtsined in the above
A can be used simlarly and preferably include
punificatiuer (hbtelindftes, thisistep ismefsrred t€as SepdRy car boxyl i ¢

acid is added to Conpound (3) in a suitable reaction

sol veAk thé’pabrycaeblox divcicid) thesel exendplifiad tfineStep Act¢dndve wded similarly
the step Cis ethyl acetate froma 10 vi ewpoint of
anpprefdrablytinclude snawoparphihhlit heidsol vent to be used is

usually 1 to 3 ml and preferably 1.5 to 2.5 nl based

on 1 Inh $ep @) peroxydarbdxylid heiddsaddud tofCarepoundo(@) box ylitable reaction
acid to be used is usually 3 to 5 noles and
sglvedterably 3.5 to 4.5 noles based on 1 nol e of

Conmpound (3). 15 Wth regard to the nethod for adding

per oxpedereakichitiorngildent dii dpneaeticaost the erepdl is ethyl acetate from a

per oxycarboxylic acid solution is preferred from
viewgioigtiofopepbilitasi ness of addition, safety and

operability. Wien peroxycarboxylic acid solution is

addedTH¢ smouseof the eolveml totbeasedtyudrallndded mnaﬁd\greferably 151025
nore divided portions. Exanples of solvent suitable

il basadr @phgiofCampoundo@).boxyl i ¢ acid sol ution include,
20 ethyl acetate, ethers (for exanple, diethyl ether

or t hEhd akenntoihesexywarboxiylivlaciastbatiged & usdally Srto&moles and
froma viewpoint of safety. It is desirous to use the

PRy ept Sacksbssiuet ik srOppoma Oy o0 The

per oxXWithmegxidl tb ehesiethod 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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solution is usually 3 to 10 m, preferably 3.5 to 7
m, based on 1 g of peroxycarboxylic 25 acid.
per oxycar boxylic acid solution is added dropw Sﬁg@{h'%%mber.zom
dropping rate depends on thg concentration of the
droppi ng solution, and the t r@perature of the 29
Sept.enber 2006 16 dropping solution and .
dyppping selution agd depnstacetving,snlutien, bug is yspally ddo 4 mi/min and preferably
and preferably 1.5 to 3 m/mn based on 1 g of
leitﬁpgmlénmaased/\neﬂga@m&wamb@nc acid solution is
added dropwi se, the tenperature of the dropping
sol ut iV8hen pergsyearbyxyictasidgubutionispadded dedpiwise,ahe temapatature of the
5 When peroxycarboxylic acid solution is added
ddopping selution & wsaally Odo 30ECahd preferailyp PO te2&ICi ng
solution is usually 0 to 20C and preferably 0 to 10C
The r &éhen peroxprmloxicrasid soluorsisl agdded dooBHige, dhel temperature of the
preferably 0 to 10C. The reaction period varies
ddepervdiving solutitee isesaally o 26HPand preferabiyd0 to bETC.
reaction conditions but is usually 0.5 to 5 hours and
pr ef eThblrgactioh deripdraturs is ustally Oao 20P€ and peéferably 0as 10°C.
exanpl e, a solvent (for exanple, an organic sol vent
such The resctiph peried atdendegehding dtethe fredctiontiempéiatureiand other
added to the reaction mxture, and the m xture after
reattioh iconditibng et is abwallyt 0.5 so §thourssthdynefessbly [1e10.3 Kdurer
settling, Conpound (4) can be isolated by washing and
concenffieathengattion, ort exaaiplé,or @ivent (fo2 yeampld hroneshidsolvent such as
phase separation. |f necessary, the obtal ned Conpound
e(ly] acatate loe thplikd) ifedexaractionisgided to ke fLackiamivgttiurgaal the mixture
process (for exanple, process described in WO
afidy diflRt@siOofnthe sokvehi sa)irred and setled.es Afwr settlhig, Coeimiund (4) can be
In the description, the LC area percentage (% refers
isotated bptvashingaall cengemmtiag the extprt (Rphsigtayed) oitaimedlby phase
area for Deoxy-Sul fide Conpound agai nst Conpound (3)
separdtion.  2Dnédeesary,3he bbrajedWompountt! ) amaysbe pinified actording to the
(4), in a chromatogram obtai ned from anal ysis of LC
cdrivegtionial phocess (fog ermhple, proetsy ddstnibddPinCMO 084053920 or the like) or a
performance liquid chromatography)). Conditions for
ploCessiileerthefdds A- 212, acetonitril e/ 0. 1% aqueous
acetic acid :

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
analjrsis 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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solution. 25 Exanple 1 Wet crystals of

4' - cyano- 3- (4-fl uorophenyl t hi 0) - 2- hydr oxy- 2- net =3
trifluoronethyl propionanilide 29 Septenber ZOOGQg%ﬁmbaZOOG
(83.8 g; dry weight: 75.4 g) containing Deoxy-Sulfide
Compound (0.19% (LC area percentage)) were added to

toluene (377.1 m), heated anq7di ssol ved. The sol ution

was cooled down to 55C. Seed crystals (10 ng) of

4' - cyano- 3- (4-fl uorophenyl t hi o) - 2- hydr oxy- 2- met hyl - 3" -

it ' i Yoo oo
(83, 51950 FRAHE PP ANEP Bl DA EUmA Componit (D19% (LC area
reodentage)) were addabtcetdluene 1877.bval), heateduansl dissodvadat Ehegolution was

10 . Af tirri t 10C, th
%?gﬂ&g?vr“\ﬁﬁgsg(?lr ?éﬁ%ﬁﬁg(i@@ﬁia \?my{ﬁ ?ol uene (226 n )
&Q?bﬁ%l(@-ﬂlﬁﬁfph\?gﬂﬂﬁ@)‘lyh &oﬂ?—%‘rﬁeth&m’4§fﬁu%ﬁdﬁéthﬁpfbp‘i<ﬁ1am1ide
2. led crystals o

kPa, puri .
were @glderh-agd (the solutien prae sppledite SO2C pyer ax howr. nEhesy thegsalution was

rjfil i N r . A °
SR TOSTEAE ROGSLTI b A te I R 2 il 10°, e
Redie Mad Giftkred @a0 hdshewith esludel(226 D) BddRAoQDSCAULLA; drying at 47
acetonitrile/0,1% aqueous acetic acid solution). 15

ted&fprader 2t 2.7 kBa.qupidied crysipds of

/892 3o he Ry o RO 26 Y 67 iR
{ 3T Tl AARRE R0l 2 S Al Foh A opforanilice
werendlethinedg The6dsnténtCofirPaxyeSulfdd afmipmind was 0.052% (LC area
Deoxy- Sul ] de. . Conpa ' LRt ame  manne
BREI7EEh e CAp e%@%ﬁqﬂéﬁwi éﬂén‘R%ii FREORRTISID. 1% aqueous
dede 84d Soludan. 6 Mol ) and ethyl acetate (30 m) were

charged and heated to 50C. Aqueous hydrogen peroxide
solution (5.4 g, 55.6 mvl) was added dropw se over 8

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

acetate (90 mM) was added and the m xture was cool ed
Examifle 2Na2SAB8 (0. 71 g) was di ssol ved in deionized

water (6.1 nl), and the solution was added dropw se.
Af t erPugdiedlicrystaigofibsence of the per-oxy acid, the

mc))%ﬁg-g-(4—ﬂuoropheny1thio)-2-hydroxy—2-methyl-3’-triﬂuoromethylpropionanilide
(10.0 g, 25.1 mmol) (containing 0.061% (L.C area percentage) of Deoxy-Sulfide
Compound) obtained in the same manner as in the above Example 1, phthalic anhydride
(18.64 g, 125.6 mmol) and ethyl acetate (30 ml) were charged and heated to 50°C.
Aqueous hydrogen peroxide solution (5.4 g, 55.6 mmol) 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;SO0; (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 to 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), deionized
water (60 ml) and K»COj (0.17 g), the solution (pH 7.58) was subjected to acid washing
[35% HCI1 (1.5 g) and deionized water (50 mil)] (pH 0.60). The organic layer was
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25 was heated to 15C and 20% aqueous K2CO3 sol uti on

was added dropwi se thereto for adjusting pHto
After washing with a solution prepared from m&&?%]tcamber 2006

g), deionized water (60 nl) and K2C33 (0.17 g), the
solution (pH 7.58) was subjected to acid washing [35%
HCO (1.5 g) and dei oni zed wat (50 mM)] (pH 0.60).
The organic | ayer was 29 Septenber 2006 18 conbi ned
with ethyl acetate (60 m x 2) and concentrated under

cbﬁﬁgﬂfé@dwﬂhe&ﬁ&'lr @cetat bY§1'1 Sk 9 A B8nceRYAEd ex‘ﬂldhh 2ducBE pressure.

content was O Af addi hg activated carbo
AlBis of wated retdaj,dd ﬁn@bﬂ@t eongent 2vasi 0.77%h eAﬁpzxachmg vetévated carbon

R GarmtrevlciePRle (43 PP aREauRER raEpatd o 2070 p irated. Seed

cegdls (10RgP ad At edParldathe minaige GAReRREd at SOPQUfoderhour. The organic
reduced pressure and then n-heptane &10 m) was added

leten priasseoncemtrased undrt gducsd apressyra andy then; prbepiang) (G mihgvas added
&Y‘E}I"Blﬁé ?hcf%tgndAh?]rs g(}lﬂl%utro‘q?‘%n qhe H'cldtug{ ﬁrqs 1k % ¥find for 2 hours and

crysta

fﬂtermarg@ve;’pdr{%dfdrymlgphenyl sul fonyl ] - 2- hydr oxy- 2- et hy
[-3'"- trifluoromethyl léi‘lonamllde 9.69 g, vyield:
A3gyangy3-[(HBueraphayisulfpn droxyt sRethY1-80 Conpound was

) 0 .

LIS IO R REAE T0E0U0)vieldy 30 7hfy T lontirt o Deowy-Sulfony!
(Bm'lpbundlwﬁsi (0)094% (EEa:n‘pi periéeﬁtﬁge) Conditions for HPLC: (SUMIPAX ODS

't hacryl.o ano-3-trif thylaniline (57.3
@'21 322‘3’“%8}% 1% aqleous asetin %’1‘5 ﬁcg o ) and phthalic
anhydride (116.9g, 0.789 nol) were charged and the
m xture was heated to 50 to 55C. To the m xture was
added dropw se 35% aqueous hydrogen peroxi de sol ution

]#(43.? g 0.451 nol) over 8 hours and the m xture was
%Y for 20 hours. After adding 20 ethyl acetate

( 114 Ndmethdcbo WAt piR-Masleahetlylafilihe GRS ¢, 0.0259mol), ethyl acetate
aqueous sol ution (145 m{ of sodiumsulfite

(W&% rrdha@cbphlmmmmﬁe (&t®98, AL T8 mebnwererpharge ét@é‘érﬂé‘é mixture was

5 aci d, 15% aqueous potassi um hydr oxi de
h%gﬁea?ﬁ’ 8‘{2?"%5 added dropvm se to the mxture, for

adj uslto gg ﬁhkthfb Wwas .adBeh despwiss 85%s aqusoas dydrpen peroxide solution
('@% ® Hﬁ%? ré@b PYeh 8 hct)uq's gndS tﬂe%fxa{]re Was %?artuegd fﬂ;roﬂ]) l\lAgutrs 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 tricthylamine (114 g,
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25 chloride (40.5 g) and 35% aqueous hydrochloric acid

(0.23 g). After concentrating the organic |ayer, Lmber 2006
reduced pressure, toluene (400 mM) was added an%gglﬁem o

| ayer was further concentrati_g'. The concentrate

obt ai ned was conbined wth E (344 m) and cool ed

down to 5C. Then triethyl am ne %.4 g, 29 Septenmher
0433anol) end subsequently methiasessdfonybehloridetq.b gnaHapmepl) were added
chloride &g 5 9, 0.056 m)IJ wer e added dropw se and

drapavise andithe mistuneawas aatuzed atithe same tanepgsatuzg for SOrmginutes.

30. mnutes. Then, a m xed sol uti on of .

4- f | uBhen, tai mptedrsotutiopni A-flpootisophasio] (34.7 g, 0.37ueely Withetoluene (28
m ), and subsequently triethylamne (11.4 g, 0.113

mijland webseqaemtytribtiogainire; (13 g, (b 3mol)xwerc added dropwise, and the
matured at the sanme tenperature for 30 mnutes. After

ntietaré wgs hoatd@dat thecsand tempemtwaondd orinutest Alfler beating to 50°C, the
tenperature for 5 hours. After cooling to 15C, the

niikturewas wessured ah ek sandehtedpérajueffod 5 #oagueous  sodi um

chloride, then with a solution prepared from 143 nl of

wat er AftePcdoltngoo B8 d), the mixtinerwakewashed Wvith §35E of dGPaiaqueous
carbonate. At this point, the content of Deoxy-Sulfide

sddiufichberidy theaswith @G6%etionPrepared fronc 848 adef watdr £9.5 g of sodium
phase separation, the organic |ayer was concentrated,

chioride and 7\8 & bf $&diumi carlbdnate| ukhthispeint trceoterttof deoxy-Sulfide
further under reduced pressure. After heating to 75C,

Cothpvund fwds®).061% (LL fegpeicemtagel na and 3.4 g of
activated carbon were added and the m xture was

st i r r Aftefphiseaepaation,ahp erginiv layéowastomentrited, conibined with 400 ml
After filtering while hot, the filter was washed wth

obiblwdne@ndtcohvaittatedfliirthee unidrabdetdgresotec | ayer was
cool ed down to 55C. After crystallization by seeding

Wi t h Aseflhedtingstod5SC( 69 aill S¥adivens 20 of aluneinaiand Grdeg of activated
was matured at 56 to 50C for an hour. Then, the

cavbish twege wddedcanl the nfikRird Gs stijred anthetsambGémpermturd for 30 minutes.
hours. After cooling, the mxture was nmatured at 102C

Afftex fiﬂeﬁﬁ% sachile2{dt the filtet ivas atashed witth SFambofipluctie. addghobbtained
a wet cake of

BB tpohaas L oM sk i o
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
4'-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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After drying, 76.0 g (yield: 84.6% of a dry cake was
obt ai ned. The content of Deoxy-Sul fide Conmpound,d
dry cake was not detected (n.d.). 25 To the pu”$eﬁt§ﬁber2006
and Deoxy- Sul fi de Conmpound ngg- detected crystal s of
4' - cyano- 3- (4-fl uor ophenyl t hi*0) - 2- hydr oxy- 2- met hyl - 3" -
trifluoronet hyI propionanilide _was added Deoxy-Sul fide
in Tehladat &fsing thepbiained ﬁ‘iYS‘iaEthos (LC area
ercent age 29 Sept enber_ 2006 1 shown in Taif
—cyzugj Ad tﬂwrgﬁnwl{bw)&-bgdrgxg—%methy -3 trlﬂuorometh proplona.mhde, the
4' -cyano- 3- (4-fl uorophenyl t hi o) - 2- hydr oxy- 2- net h
axpefingotsonere iephduated bridiaishmganannesas UxBesmplert © gfwe @rystals of
conducted in the same manner as in Exanple 2 to give
4é-|cymr.aBe[(%ﬂuorophenyl)sulfonyl]-2 -hydroxy-2-methyl-3'-trifluoromethylpropionanili
4' - cyano- 3-[ (4-fl uorophenyl ) sul fonyl ] -2-hydroxy-2-neth
del - Thetresultsaoe siovmid Patdeitonanili 5 de. The results
are shown in Table 1. Table 1 Deoxy-sul fide compound
Deoxy']hblefbnyl conpound Yield of conpound (T (N %

S B e O BT [ (D

g €LO ares percentag o%{lcrarwrw_n g ;. Exanpho4
N- et habDt oyl - 4- cylano- 3- t r 003or onet hy| ani | ine 88:4

part by0@8i#ght), etlhyl acet 81068 10 (5.4|parts by85.3

wer ght)pgaag phthalijc anhydrigdsg(2 parts|by wei ghgl.4
XU URRyES neat efi To 50 tQRs5oC.

T 'I‘ I"\Q Aaddad Adr S

tH-e—wWaS—aateo—e S€ ou/U’Ol.{UCUUD IlyI €1l
per oXi d@ogjal ution (n 57 pa :0 Vi weli nhf over—9 ggﬁu

hours a@@70he mi xt ure was n@kl8ed for 2P.3 hours49.7

After adding ethyl acetate (1.8 parts by weight), the
m xture was cooled to 15C and then

Example 4

N—methgcryloyl-4-cyano-3-ﬁiﬂuoromethylaniﬁne (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 70 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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15 aqueous solution (1 part by weight) of sodium

sulfite (0.17 part by weight) was added drOPV\‘fQ?Sep,temberZOOG
thereto. After confirm ng absence of the per-oxy acid,

15% aqueous pot assi um hydroxide solution was added

dropwi se to the m xture, for "adjusting pHto 7.0. .

Phases were _separated and a,layer was shed with. a

eRSEIuN RioR e ARC e R TR AR A e L e RN vaRgROICote was
sodiumchloride (0.7 part by weight) and 35%aquggus . . .
coynbinsshwish TR (3.3 pags Bmzqu&l{tb apg cogled anp.to &er en triethylamine
concentrating the organic |ayer under reduce .
(P08 parts by weight nad sebssgnentlpipetoneslt %15?10989 £0.043 parts by weight)
wei ght) was added and the | ayer was further ;

vosse added diopaviserans] tho weistre aas maisredca s sasee (rperatpge for 30

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

minuteshyl anine (0.08 parts by wei ght) and subsequently

met hanesul fonyl chloride (0.045 parts by weight) re

added Tthenpmimizechsoutioreofrd r@hw@bemlt(aﬁawrbgy wieighihyvith toluene
tenperature for 30 5 mnutes. Then, a m xed sol ution

(043 paft hiowoight ) phd subseqoerslytaiethylaminei(§ R partpy weight) were added
toluene (0.43 part by weight), and subsequentlg .
dropeisbyirmhthe enikure waahatbsedasitshsamevsmpesaftieedfor 30 minutes.  After
dropwi se, and the m xture was matured at the sane

HeatimeteS0AG; thomidarewas tmsuredat the samedempegrature 01 howss.

m xture was matured at the sane tenperature for 6

hour s Afidt cbbling te d51C,the Mmuxtwas washédwithe sehutiongpmpered from
with a solution prepared from water (2 parts b& .

wate o2t partsshoydiveighthsatiunechl@rided(Oalat parbby wesiight) andisylium carbonate
sodi um carbonate (0.35 part by wei %ht). At this

(PI5art Bihweight). e At this fxint theSuintend of DsopypvdfidaCompened was 0.22%
(LC area percentage). After phase separation, the

(aroa pelcaptagelas concentrated, combined with 15

toluene (8.8 parts by weight) and concentrated further

under Aftethase sepasatione theAfrganic haysr wag concersated, gombined with

(1 part by weight), alumna (0.05 partm‘% wei ght) and

telueny (8.8 ppartably weight) asd pencentrateddirgher under cedugad pressere.

the nmxture was stirred at the sane tenperature for X

30 ni MAftasheating 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 10-2°C for 2 hours.

Upon filtration and washing, a wet cake of
4'-cyano-3-(4-ﬂuorophenylthio)-2-hydroxy-2-methy1—3'-triﬂuotomethylpropionanilide
(1.49 parts by weight) was obtained.  After drying, a dry cake (1.33 parts by weight,
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After filtering while hot, the filter was washed wth
toluene (0.9 part by weight) 20 and the obtai ngflgentember 2006
organic layer was cool ed down to 55C. After
crystallization by seeding VQ h seed crystals (0.017%
by weight), the m xture was nmatured at 54 1C for an
hour t he m ture was cool ed (5C hour) down from
yeld: 550%0"65/%1?13@3 hour and cool ed (7.4C/ hour) down
from50C to 10C gver 5.4 hours. After cooljn t he
m xt urkherenteriiof DegxxySuifide Copposing syas 9.0 %%E?pgrarea percentage).
f||trat|on and washing, a wet cake of
4' - cyabhexohtaingd d@yg@i«dﬂwmﬁweghwr oxy- 2- met hyI
r|fIuoronethylproplonanlllde arts by weig
anpBfridenrophensithin)y3- hgdroay&me@aﬂé&' rif woymth}épwwnmuhde,
wei ght, 29 Septenber 2006 22 yield: 85.0% was
ashylzicatate (2R patoby wreighty amiewhalsuanh)@eld@&lrﬁé warts hysveight) were
0.035% (LC area percentage). The obtained dry cake (1
qimrgedmndvlmagmlttp 50fto 55°C.
4' - cyano- 3- (4-fl uorophenyl t hi o) - 2- hydr oxy- 2- met hyl - 3 -
trifl (irtheenbxpirp wasiadded drquxese B5%t dqueouschdsogen perpxide solution
arts by weight) and Ehthallc anhydride (1.86 parts by
Achidprar) bywsreightktrear el hourd and sheenhixtures@as madsai farc2 howss.  After
m xture was added dropw se 35% aqueous hydr ogen
quidingxéthipl aetate (b pat®bP weight), thy miriughwhs ovaled 0 5°C and then 10%
hours and the m xture was matured for 2 hours. After
agdowsgsadutinn obspelian sulfle (0.8 pattdybyeight)ghas)added dropwise thereto.
m xture was cooled to 5C and then 10% 10 aqueous
sol ut iAfiterafonfiontingnatwehés ofeth¢ PeBoppacidptheurixgire wasdwated to 15°C,
added dropw se thereto. After confirm ng absence of
2098 ageeousspdinm Hydiokedersohitions(M\iapartsdat wdight) waaddedioopwise to the
aqueous sodi um hydroxi de solution (9.7 parts by
mixitaye tfpr adjestingriphd to 6¢hwi Bmas¢owetesepataterdand o layer was washed with a
adjusting pHto 6.9. Phases were separated and a |ayer
sohttiongwbpatedificm water 5 paitohy predgizt) end 85%rhydroehlosis acid (0.0027 part
parts by weight) and 35% hydrochl oric acid (0.0027
hyaweight). b{Theairgariy layEhwas combined witk ethyhscetataifl B.8¢parts by weight)
with ethyl acetate (10.8 parts by weight) and ethyl
andethatlac¢tate (A0Foparts tyyweighthwis evepomieboy eomatntrgtion.  Further ethyl
concentration. Further ethyl acetate (2.4 .parts by
acefatth{2)4 parts by weight) wasicletrped amtethyt acefate 2.8 patts byyweight) was
wei ght) 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).
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evaporated by concentration. Then, ethyl acetate (0.38

part by weight) and activated carbon (0.5 part

wei ght) were charged and the m xture was sti rre%ié)g%ptf%berzo%
to 75C. The 20 mi xture was f4 jtered whil e hot, and the

filter was washed with ethyl™acetate (0.9 part by

wei ght). After cooling down to 55C, crystallization by

seeding with seed crystals was carried out. The

m xture was cooled down to 7C and nmatured at the sane
Refengreedixamplef or 2 hours. Filtration and washi ng gave

a wet cake (1.14 parts by weight) of

- cyAnexampleishiowing d}ﬂﬁ%ﬁ lyltsmffr@mpwillqﬂh%}fo&ylf@ﬂr&qmpound

I 3" -trifluoronethyl propionanili de. After drying, a
frdnyCompeu(nd)(‘t)‘dSs]mavn belpwiei ght ; yield: 85.8% was

obt ai ned. The content of Deoxy-Sul fonyl Conpound was

0. 073 ¢1h§l acetate (78 mdphwagedded29 Sept enber 2006 23

Ref erence Exanpl e An exanple showi ng the difficulty_ of
4'reyny - [(éfﬂumfolxl)@n&ll)ksﬁkﬁmwl] deﬂmmd%m%by&-&mﬁ@srmng thylpropionanili
i s shown bel ow. To ethyl acetate (78 m) was added
dd (4 89 gh(contdifingfd. lilcﬂ%ﬁb@ra]d:a) percérdagd)jof DﬂWrS);limwl frempound), and
yl -3 -trifluoronethyl propionanili de (4.80
theanixhere W asche@tetitd 75¢ C@ndrdéssobredc em’twg'egeda:farbon (Shirasagi A1) (0.23 g)
Deoxy- Sul f onyl Conpound), and the m xture was heat ed
aidethTacenae (2 adpivercaddadiand dhevhixtardrwas $tisnéd fos 36 miapuges at 70 to
(0.23 g) and ethyl acetate (2 nl) were added and the
781G hind Eilterd. s tAftorgdadually20oling td 50°Gytsedcnystalso(1Peg) avere added and
filtered. After gradually cooling to 50C, seed
ther B sw4sIstiimed avs0eC dotcarheurd Thhergani¢ layer was decreased by about
stirred at 50C for an hour. The organic |ayer was
30 gbyeameentegtionhmder r@ficed pressuracant n-heptane (R(yel) was added dropwise
reduced pressure, and n-heptane (20 m) was added
tthepmixage. t Afted eooling doven toh71Eythe onikfung was whirred ford, hours.

the m xture was stirred for 2 hours. Filtration gave
Filﬁratlon gave
4' - cyano- 3-[ (4-fl uorophenyl ) sul fonyl ] - 2- hydr oxy- 2-net h

4y rafio=3-{ (niﬂumb?mm)shﬁomjd]-dﬁwdrbxyadnet@l;l-BBttgluqu}mE@ylprOPmﬂanﬂl
85% Deoxy- Sul f onyl Conpound: 0.102% (LC area
dee4.08 0t gigtd:)85%MemtydSulfortyd Gdnepqunels 01020 Ik arearpercentage)).

Conpound (4) which is useful nedicine as an

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.



anti cancer drug can be provided in higher quality

(inmpurity of less than 0.10% and by an 9 September 2006
i ndustrially advant ageous way. 29 Septerrber 200% SSP embet

CLAIMS 1. A process for pI‘Odlial ng bi cartam de of the
formula (4); HHOO02 NS (4)“01 / FNCCF3 5 which
conprises Step A conprising reacting Conpound (1) of
the fornula (1); H N (1) 0 GBAIMS|~ CF3 with

per oxycar boxylic acid to obtain Conpound (2) of the
formula (2); yo ( 2) ONC 1 CF3 10 Step B conpri sing
reacting said Conpound (2) with 4-fluorothiophenol to
dbt ai n Acprogess for producing bicartamide of the formula (4§

Y0,

5 which comprises

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

L
N
iog
C

CF,

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

<
N
Q o
C

CFg

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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crystals of Conpound (3) of the formula (3); 29
Septenmber 2006 25 HHO NOI / (3) NCF CF3
di ssol ving the crude crystals in a solvent and 29 September 2006
crystallizing to obtain purifj.ed, crystals of
Compound (3), and Step C con‘;%siesi ng reacti ng Conpound
(3) and percarboxylic acid to obtain bicalutamde. 5
2. The process accog_ji ng to aim1l, wherein the
solvent is the onB aj/ning toluene. 3. The process
[

according tq C aifw 2, erei mthe solvent is the one

Bggent %, The process
stal s of
{ hdf or e stgrabng
RE ation. 5. The proce accopding to Caim:
1, wherein tthe crystallization conprises maturing and
cool i ng. 6. C‘[:he process according to Claimb5, wherein
the maturing i% conducted at a tenperature of around
55C. 15 7. The process according to Claim5, wherein ’
» . . I L) - ﬂmﬁﬁ
&ﬁgr%ngeﬁ%a%&%ﬁq%nvﬁ?}ﬁrg atﬁﬁle&ﬂg’go |ﬂ tt-i);s:'r conduct edcrystals of
(t(;lﬁmlﬁ{mq,ohn&SC to around 10C. 9. The process
according to Caim5, wherein the speed of cooling is ]
Sep € conrising reacting Somponad (3handparcarhoxidicacid tapbiaiy bicalutamide.
Conpound (3) of the fornula 33) 29 Septenber 2006 26 _ .
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 accofding 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.

9. 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)



HHONSO/ (3} NCF CF3 which conprises dissolving

crude crystals of Conpound (3) in a solvent and
crystallizing, wherein the crude Conpound (3) 29Sepmnﬁmr2006
obt ai ned by reacting Conpoun 6(2) of the fornula (2)

HONY (2) NCCF3 5 with Z-fl uorothiophenol, and

wherei n Conpound (2) is obtained by reacting Conpound

(1) of the formula (1) H~ NI ( 1> 0 Yj% NC CF3

wi t h peroxycarboxyl 4gyaci,d. 11. A nmethod for purifying
crystal s of Cbnpdﬂnd of the formula (3) 29

Sept enber 28Q6 g CF3 which

conpri seq di pund (3)

cont ai ni

NC

(3)

CFs

which comprises dissolving 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)

T
N
ISh
C

" CF,

with 4-fluorothiophenol,
and wherein Compound (2) is obtained by reacting Compound (1) of the formula (1)

H
o
C ;
CF,

with peroxycarboxylic acid.

11. A method for purifying crystals of Compound (3) of the formula (3)
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4' - cyano- 3- (4-fl uorophenylthio)-2-nethyl-3" -trifluorom
et hyl propionanilide in a solvent and crystalli zj

12. The method according to Caim11l, wherein tég@gptel%berZOOG
crystals of Conpound (3) is tf#e one containing 0.06
to 0.3% of

4' -cyano- 3- (4-fl uorophenylthio)-2-nmethyl-3" -trifluorom
et hyl propi onani lide. 13. The nethod according to
Caim10 or 11, wherp(h the solvent is the one

contai ni ng tol uenédd 10 The nmet hod according to
Claim 13, ei nNYQe Si reyQne consi sting
essenti al dl according to

C aim 10 pf puri f{ 89

Conpya () A & .

crys l'izathon. 16. The nethod according to Caim 10

or 11, wher Ig the crystallization conprises 15

mat uri ng andCwol i ng. 17. The method according to

Claim 16, wherein the maturing is conducted at a
tenperature of around 55C. 18. The nethod according to
ehishmongyrises dissdlvingherystalsefdfompeund (3) cprtaining 066 t0 0.5% of
hours. 19. The nethod according to Claim 16 wherein
4'Fayanod-(dafjuoropbenydthic)e2-nietbyl-3rtdfindromahgpopionanibdan a solvent
10C. 20. The nethod according to Cl aim 16, wherein the
apkenystallizingyl ing is 5 to 15C hour.

12, The method according to Claim 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 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.



