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Field of Invention The present invention relates to a
crystal of 4-(1-

((4- et hyl benzot hi ophen- 3-yl ) net hyl ) benzi ni dazol - 2- TN-F768
yl t hi 0) butanoi ¢ acid, a process for producing the

-sane, and a pharnaceutical conposition containing

the sane. 10 This conpoungzdagstaredymase i nhibitory
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stability varies with each crystal form of crystal

polymorphism. For example, Japanese Unexamined Patent
Publication (Kokai) No. 62-226980 describes that two
kinds of crystal forms of prazosin hydrochloride have
different stabilities and exert an influence on the
results of long-term storage stability. Also Japanese
Unexamined Patent Publication (Kokai) No. 64-71816
describes that a specific crystal form among different
crystal forms of buspirone hydrochloride is advantageous
in view of retention of specific physical properties
during storage or under manufacturing conditions.

In the production of a drug substance for medicine,
it is advantageous for the storage stability and control
of manufacturing process of the drug substance and
pharmaceutical composition to obtain the drug substance
in a crystal form.

In case a compound having two or more crystal forms
is employed as a medicine, physicochemical properties

such as melting point, solubility and stability, and
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in a crystal form 35 In case a conpound having two
or nore crystal forns 1is enployed as a nedicine,
physi cochem cal properties such as nelting point,
solubility and stability, and 2 _ pharnacoki netics
such as, absorptivity, distribytion, netabolism and
excretion vary wth each crystal, and thus
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yl)methyl)benzimidazol-2-ylthio)butanoic acid represented
by the fellowing formula (I) has an effect of inhibiﬁing
chymase.

[Chemical Formula 1]

(1)

However, there is not any description about the
crystal or crystal polymorphism in the above references.

‘Chymase is one of neutral proteinases present in
mast cell granules and has a close relation with various
vital reactions associated with mast cells. There have
been reported various effects, for example, acceleration

of degranulation from mast cells, activation of

Interleukin-1-p (IL-1P), activation of matrix protease,
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solvate thereof.

Another aim of the embodiments disclosed heIELn is to
provide a process for producing a crystal of 4 (1-((4-
methylbenzothlophen—B-yl)methyl)benzmmldazol -2-
ylthio)butanoic acid or a solvate thereof.

Still another aim éf:.the embodiments disciosed hefein is
provide a preventive and/or remedy for inflammatory
digeases, allergic diseases, respiratory tract diseases,
circulatory diseasés{and bone and/or cartilage metabolic
diseases, having a chymase inhibitory activity.

The present inventors have intensively studied and
found that four kinds of crystal forms exist and five
kinds of solvates exist as crystals, in 4~(1-((4-

. methylbenzothiophen-3-yl)methyl}benzimidazol-2-
ylthio)butanoic acid and, furthermore, any crystals are

suited for use as a drug substance or a production

a
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The present inventors have i ntensively studied and
found that four kinds of crystal forns exist and five
ki nds of solvates exist as crystals, in-4-(1-((4-

met hyl benzot hi ophen- 3-yl) net hyl) benzi ni dazol - 2-
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yl)methyl)beHZLmldazol -2-ylthio)butanocic acid (crystal
B), which yields a powder X-ray diffraction pattern shown
virtually in Fig. 2. o '
hccording to another aspect, there is prov1ded(6) a crystal of
.4 (1- ((4~methylbenzothlophen 3- yl)methyl)benZLmldazol-Z—
ylthio)butanoic ac1d (crystal D), which ylelds a powder
Ax-ray diffraction pattern having characteristic peaks at

reflection angles 28 of approximately 11.4°, 13.8°%,

.4°, 23.9"and 25.5°. In another embodim‘ent, there is provided (7) a _crystal of
4-(1-((4-methylbenzothiophen-3-yl)methyl)benzimidazol-2~
ylthlo)butan01c acid (crystal D), which yields a powder

X-ray diffraction pattern shown virtually in Fig. 3.
According to ar another aspect, there is provided(8) a crystal of,
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characteristic peaks at reflection angles 26 of - s
approximately 7.8°, 12.4°, 17.3°, 25.0° and 25.8°, that
~is, (13) a crystal of 4—(1—((4rmethylbenzbthiophen—3—
yl)methyl)benzimidazol—z—ylthio)butanoic acid methanolate
(methanolate crystal), which yields a powder X-ray
diffraction pattern shown virtually in Fig.-ﬁ.
The disclosure herein provides-(14) a c¢rystal
of 4~(1-({4-methylbenzothiophen-3-yl)methyl)benzimidazol~
2-ylthio)butanoic acid ethanolate (ethanolate crystal),
Which vields a powder X-ray diffraction pattern having

charaéteristic.peaks at reflection angles 20 of

approximately 7.8°, 12.1°, 17.2°, 20.4°, 20.6°, 22.9°,
.~ 24.4° and 25.5°, that is, (15) a crystal of 4-(1-((4-
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powder X-ray diffraction pattern shown virtually in
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. approximately 7.8°,-12.0°, 17.1°, 20. 1°, 20.6°, 22.7°,
24.0° and 25. 2° that is, (19) a crystal of 4~ (1-((4-
methylbenzothlophen— —yl)methyl)benZLmldazol -2-
ylthio)butanoic acid 2-propanclate (2- propanolate
crystal), which yields a powder X-ray diffraction pattern
shown virtually in Fig. 9. - 7
;According to another aspect, there is provided (20) a crystal

of 4;(lm((4—methylbenzothiophen»3~y1)methyl)benzimidazoi~
2-ylthio)butanoic acid (crystal Aa), which has peaks at
wave numbers of appr%ximately 1711, 1442, 1285, 1252,
1204, 771 and 750 cm™ in an @ﬁfrared absorption spectrum

in potassiﬁm bromide. In another embodiment, there is provi&ed (21) a crystal of 4-(1-
((4-methylbenzothiophen—-3-yl)methyl )benzimidazol-2-
ylthio)butanoic acid (crystal RA), which yields an
absorption pattern shown in Fig. 10 in an infrared

absorption spectrum in potassium bromide.
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in pota551um bromide. In another embodiment, the£e'is provided4(27) a crystal of 4-(1-
((4—methylbenzothlophen- -yl)methyl)ben21mldazol 2-
ylthio)butanoic acid (crystal E), which ylelds an
absorption pattern shown in Fig. 13 in an infrared
absorption spectrum §n potassium bromide.

- ,Accordingrto another aspect, there is provided (28) a crystal
of 4—(i~((4émethy1bénzothiophén-3—yl)methyl)benzimidazol-
2—yithio)butanoic acid hydrate crystal (hydrate crystal),

- which has peaks at wave numbers of approximately 1705,

1310, 1288, 1248, 1194, 760 and 746 cm™ in an infrared

absorption spectrum in potassium bromide. In another embodiment, there is provided {29) a

crystal of 4-(1-((4-methylbenzothiophen-3—
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: odi nent, there I's provj
i

absorpti on pattern shown in Fig. 12 in an infrared
absorption spectrumin potassium brom de.. According
t o anot her aspect there is provided (26) a crystal,
of '
4- (1-((4-nethy|benzothiophen~38y+)nethyl)benzin1dazo|
2-ylthio)butanoic acid (crystal E), which has peaks

at ‘wave nunbers of approximtely 1716, 1286, 1221,
11@6 methyis bereaimifpael- Ty L FRlahbikRRaiedacid hydrate

QUREHQN SRAGLIL ivh R ?ﬁé%g!; ?égn'g?}%gfg%l%?o%g?qfern

Sifgt Al Férizot 1 cigheth -y F 5 akefy pPBeRpitirgassrcTun in

"y b&b@kﬂ%ﬁﬁ@@dmfaéd (crystal E), which yields an

t h F j ' d
Sboor o o Seti G e okl en 200 £ AR G ng
t @ fanet(her( @spesthy liheifoilsi pphehdedy( 3 Rtayan¥ehalkini dazol -
2T PRI AT DAIRFEI0 L Fhee T bERSAgasaYSLaL)

_'-whqﬂmIha@kpﬁ&kmnata@awbrQWMBEEsbesh@brbhiﬂbﬁb&y 1728,

apprggl Zrla Sq/\/n 3%90(23331% %S%%Zggmf)%ﬁ l%f7§61 &Mrared

_74@S@rﬂphmrarspeﬂtmdm apsbepeion bpewtiden ithat is, (31) a

Nl ‘34”‘@19 192582005 BRAbn her & 15

4¥@ﬁﬁ@@$§§ﬁ $@bp%eﬁlghgo)butan01c acid methanolate

y|(h@&m®ﬂd1mldw@z@i y 2-whibhoybutanobe agisd hyrdnat %attern
drate cr stal mhlchn¥|elds an absorption patter

3 A 919«14 MR} IPEF@Hegb%P‘BFPES‘-ﬁ@pé@?ﬁGmHm in
|@oﬂm§gxﬁmtﬁndm£m&de 5 The di sclosure herein _

- provides (30) a crystal of

4- (1 - ( Chendidgl purFpotrepharcatifierndBhy| 3 benstatdazol
Zqﬁt%ﬂk®+nm&Hmmthﬁbbdnnathaqphane3ewﬂnhmnﬂwHUQenzlmldazol—

B e Ty e

ich bps, rp%am n&t aFe¥e 1BUBbSEEp Pfo APPyEstimarneilly 1724,

pqtz;i;sqsl urn=y ¢ on}%@z@ t?@m j 5766331)1da74‘€r et aliPfan infrared \
- enzot hi ophe |
a%l‘f’é’(r"&% %‘FE‘S‘%’BI A5 R}‘PFHF’E)‘HE& brerddesi ghat is, (33) a
mmMynﬁﬂkan 4+erhanotmtehgipehablh iwpiheh-yg-el ds an o

g&é@%%%#1 s eé?ﬁﬁldéQSTMZ nghgb)ﬁétanJQEIéyyaaé%%anolate

_ rum i
(ethanolate crystal), which yields an absorption pattern

shown in Fig. 16 in an lnfrared absorption spectrum in
pota551um bromide.

The d;sclosure herein provides (34) a crystal
of 4—(1;((4—methylbenzothiophen—3~yl)methyl)benzimidazol~
2-ylthio)butanoic acid l-propanolate (l-propanolate

- crystal), which has peaks at wave numbers .of

-approximately 1722, 1444, 1252, 1195, 974, 764 and 744
cem™ in an infrared absorptlon spectrum in potassium
bromlde, that is, (35) a crystal of 4-(1-((4
methylbenzothiophenn3—yl)methyl)benzimidazol-zw
ylthio)butanoic acid I-propanolate {l-propanclate
crystal), which yields an absorption pattern shown in

Fig. 17 in an infrared absorption spectrum in potassium



- 15 potassi um brom de. The di scl osure herein pr'ovi des

(32) a crystal of
4- (1- ((4-met hyl benzot hi ophen 3-yl) net hyl ) benzi m dazol
- 2-ylthi'o)butanoic acid ethang] ate (ethanol ate
crystal), which has peaks af” viave nunbers of
appr oxi rmtel y 1724, 20 1444, 1250, 1194, 1047, 766
b, ri1 746 cm' in an infrared absorption spectrumin

po a5 S u‘?ﬁ brom de, that is, (33) a crystal -of
4- ( 1-( (themet syl drenzothkivep hepré’v:.des 36) a crystal

s U R o b DM AN Sl nepeimidazol -
a@swlmhm kp:a-tatrm:rc Zzﬁcsﬁoﬁﬁpmpé@lal:@ |(m@rd§§ﬂcﬁ[a€t§’e
Th
AT MR U TaBRRSY R Mg e
A-FppYginaai behydt hi 8Ren-1250 ) A8y )S’cﬁehznﬁﬁllaezm:ll 744
&n?'iﬂ'@ﬁb&ﬁ%&édaﬁbgo Epamr@g@é@rd e @@%s

30 cryst al ), which at wave nu

st difat 7, @1 a12¥2’8t16ﬂ95>f g4 1-T6hand
741{’et beﬁgbaﬁ%;mé@tgd ij%@ftﬂ{g;wbe%ﬁ%ﬂdﬁﬁdﬂz—
pot S) urg br onm de, that a crystal
74 51'(3( utanoic ac_ui prc»panolate (2—propa,no]_a_te

rreimm)z,owmheﬁ@mb) iz hasﬂs)dmﬂw ofl $aRAlerh 3hown in
hi 0) éJtanou: acld 1- grog&g t.e (1 ropanol ate -
Qalf Yhith YiHetgse e sHbwPtassium

Flhg:orﬂﬂde.n an i nfrared absorptl on spectrum in

pot assw £1 br om del The . cI osur rler in provides | '
" (36) a 'ty th AI° o P Es O Te CHYsta orm of the present

4-§(F1V€(I(’¢llmtit3dlbecﬁﬁot hi ophen 3-yl) net hyl) benzi m dazol .
cr)Z/S%/!alt é)) %t &écgg é_pqlqpv\g()e nl}?rmers Ooé’é{‘féghen 3-
} @&89@ Jellgﬁrazrmldmar 2-piggiia)ing.amgsd; awikdand -
LotoolTTE) 8 Manles of s ol AN hiconen. .
452 nﬁtzlhyl) enzimidazo 2-——yl c)butanoic acid;
met hy| bt ptineptienn 81 gkpmetihyd-) pbng( qnndﬂzrg}:tﬁ’enzotha_ophen—
- YN O PUAOfG. 2l i 8aREa0aNQ  Ale d Rpropanol ate,
| (41) an ethanolate‘ of 4- (1—((4qmethylbenzothiophen—-
3~yl)methyl)benzinidazol—2-ylthio)butancic acid;
(42) l-propanclate of 4—('1—((4fmethylbén-zothiophen—
- 3-yl)methyl)benzimidazol-~2-ylthio)butanoic acid; and -

(43) a 2-propanolate of 4-(1-((4- -
methylbenzothiophen-3-yl)methyl)benzimidazol-2-
ylthlo)butano:l.c acid. l

; Accordlng to another aspect, there is provided

({14,) a process for producing a crystal B, which
éompr_isés performing coolihg crystallization from a
solution of 4—(1-((4—methylbenzothiophen-3-

y1)methyl)benzimidazol—2-ylthio)butanoic acid, and 5-100 folds of acetic
acid, tetrahydrofuran, methanol, 2-butanone, water,‘ or a
‘mixed solvent of two or more kinds selected from thenx,
According to another aspect, there is provided (45) a process for producing a crrystal B, which
comgrises adding a small amount of the crystal B as a 4



crystal), which yields an absorption pattern shown in
Fig.. 18 in an infrared absorption spectrumin
pot.assi.um brom de. Specific exanples of the crystal
formof the present _invention include: (38) a
- solvate of 4-(1-((4-methyl benzdfhi-ophen- 3- -
yl ) et hyl ) benzi m dazol - 2-yl t hi 0) but anoi ¢ acid; (39) a
hydrate of 4-(1-((4-net hyI benzot hi ophen- 3-
yl FREENGFYBERRi ARd&ASILIG (G hdiiardiomdinhm (@0okution
rrEbba@o at e ( 0L mé-+hhv1edramihyd hanzol
Qﬂeg ¥©{Dben2| m dazal - 2-yl t'hi o) bu_{yanm C gCI dbert%fﬂldaml_
e SALPabBTERCAS ROy ARRARA W Astidd opfefrahydrofuran,
) 3 méﬂmhbyl )DEBZlIt&IrHﬁZ:M ~2rtydf Ny Nl A8¥End 4% tuo or
more kinds se %gnol ate of 4- Sil (4- et hyl benzot hi ophen-
]fc P P Py-b 8P iR a%éﬁouztwft ?ﬁeo‘)ﬂdataéneuae el ehedgmdstal is 0.01-208% by
weight of 4-(1- (((a-sz)etra;lgenﬁpﬁpmpa}-el)(y!fat]ihpl(@né:(uﬁ.dazol 2-ylthio)butanoic acid used as a starting
material. met hyl benzot hi ophen- 3-yl ) net hyl ) benzi m dazol - 2=
Accordidyg E&llaﬁa&U£ ARPIE, AGkLh 1 ACCON o r ect . '
there is pr o% ded (44) % pr g%ﬁggé)f b%géreggufc rf%o%ucm,g & crystal D, which
crystalrrBeswiidcly tieonpistaes es form ng cool iing :

cr yekdl birzataon ifd e 1 |é'£-%Q{‘an.lzatlon from a solution

, (4- et hyl benzot hi op
17%%n% ﬁ%Ff6énﬂQﬁQﬁﬁRﬁn%P§¢%?W¥ﬁ¥mﬁ?Wﬁﬂmﬁtmyﬁ)bamﬂhmldazol—
5- 2@91fchhdsbqfaaaﬁﬁtd Cac %] Gand ei¢ahydr a
%?1% E ﬁ? one, vvat)er or a n?xéeé soln%/eét]fa%\‘dromran
H‘BIlé as%crféecrc é’fF'tF?’ém ?ﬁe@nmm@rmhgemb of two or
more kinds sele@{g@tfg(e{[t p oshh re |s r QVi gled 45) a process for
weight of 4-(1- 2 Cllgﬁ%ai%E;S%a % - cr aééjsa%l&a? ﬁ@echcrystal is 0.01-20% by
mirl am)lff’ﬁ * hepﬁ% y&i%f”ﬁi)b@zé%‘*damioz y@é‘@d)h}ll‘:i}’f@ﬁ‘abCld used as a starting
in cooling crystallization froma solution of )
4-(1-((4-nethyl benzot hi ophen--3-yl ) met hyl ) benzi m dazol .
hccording -toDangkbdyi eIFBEt-aRei™e “éc?‘iﬂ””dgﬁd“‘&{é‘t PrOCET EPr producing a crystal D, which
3 tetr ah%dl‘ of ur.an et ha notl 2- but %ng'p%f ore %?Lén a ha@f of acetic wat
comprises performipd S %Wéﬁﬁ’%?’yt?ﬁ&”t?r IRSF 6 kT hdS Selec arer &8 e
, -t hBRPTWRBLBPR Y hd&arfduMCsF1g e g ﬁala;t:@rasoﬁ e~ Sleed( 4- '
CrMétﬁklbén@o@hiaﬁhdhk34¥iEﬂﬁtﬁﬁl erdididazol - 2—

enzot hi ophen 3-yl ) met hyl ) benzi m dazol - yI t
hi S?Eht’éﬁg ERROAE (eittaas a starting :

According to another aspect, there is provided (48) a process for producing a crystal D, wh:.ch

material.

comprises performa.ng crystallization by adciz_ng a nonpolar
hydrocarbon as a poor solvent, to an acetic acid solution
of 4- (1-((4 -—methylbenzothlophen 3—yl)methyl)benz;_mldazol_
2-ylthio)butanoic acid,

" According to another aspect, there is provided (49) a process for preducing a crystal D according

to (48), wherein the nonpolar hydrocarbon is
hexane, cyclohexane, heptane, or a milxed solvent of two
or more kinds selected from them which isf added in an amount of ‘more than a half of ag:etic acid.
‘According to another aspéct,_ there is Prov.idéd {50} a p:.cocess for proaucing a crystal B, ‘which
- comprises. performing neutralization crystallization by
adding acid to a solution of an alkali metal salt of 4-
(1-({4-methylbenzothiophen-3-yl)methyl)benzimidazol-2-
yvlthio)butanoic acid and water, and tetrahydrofuran,
-methanol, 2-butanone, or a mixed solvent of twe or more
kinds selected from them while maintaining at about 50°C
or higher, -



material. According to another aspect, there is ,

provi ded (46) a process for producing a crystal D

whi ch conprises adding the crystal D as a seed
-crystal in cooling crystalliz%&;on fron1a sol ution

.of - :
4-(1- ((4 met hyl benzot hi ophen- 3- yI)nethyI)ben2|n1dazo

A di
ccording tg_ oERHEE O)henttandisee aﬁlj.dovﬂﬁd @@ﬁta|15§:c@&slsdfor r¢:>c:l1.1c1ng1 a hydrate crystal,

tetr o net ha 2- but anone, wat er

n1x§§ﬁxgéé ?%5F5Fﬁbzﬁ?: %9n@§u%ﬁﬂ¥kﬁﬁﬁﬂ¢ncnmystalllzatlon
" themPyYwhddaeng thédarmunt sfld-btogryst ¢

crystal is 0.01-20% by weight of Al éaﬁgilrﬁ%t§f salt of

4- (1- ((4- et hyl benzot hi ophen- 3- yI)nethyI)ben2|n1dazo

-2-ylthio)butanoic acid used as a startina material.

According to another aspect, there is provided (47) a

process for producing a crystal D, which conprises -
- performng crystallization by adding water in an

amount of mole-than a half of acetic water as .a poor

solvent, to an acetic acid solution of 4-(I-((4-

met hyl benzot hi ophen- 3-yl) et hyl ) benzi m dazol - 2-

yl thi o) butanoi c acid. According to another aspect,

there is provided (48)a process for producing a -

crystal D, which conprises performng crystallization

by addi ng a nonpol ar hydrocarbon as a poor solvent

to an acetic acid solution of

4-(i-((4-nmethyl benzot hi ophen- 3- yl)nethyl)ben2|n1dazol

- 2-ylthio)butanoic acid. According to another

aspect, there is provided (49) a process for '

producing a crystal D according to (48), wherein the

nonpol ar. hydrocarbon i s hexane, cyclohexane, heptane,

or a m xed solvent of two or nore kinds selected from

“themwhich is added in an anobunt of nore than a half

of acetic acid. According to another aspect, there

I's provided (50) a process for producing a crystal B

whi ch conprises, perforning neutralization

crystallization by adding acid to a solution of an

al kali metal salt of 4- .

(1- ((4- et hyl benzot hi ophen- 3-y1) net hyl ) benzi-m dazol - 2

- ylthio)butanoic acid and water, and

t etrahydrofuran, rmethanol, 2-butanone, or a m xed

solvent of two or nore Kkinds selected fromthem

whi | e mai ntai ning at about 50C or higher. 10a-

According to another aspect, there is provided (51) a

process for producing a hydrate crystal,



whi ch’ conpri ses perform ng neutralization
crystallization by adding-acid to a solution of an
al kali metal salt of - 11 -

4- (1- ((4- et hyl benzot hi ophen- 3- yl)nethyl)ben2|n1dazo
-2- yithio)butanoic acid and M@E and
tetrahydrofuran met hanol , 2 tanone a mxed
sol vent of two.'or more kinds sel ected fron1them
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cryBigh eemarises(parfiethihige @@tﬂﬂr@p hﬁrljrs'i:al liz atlon from a
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Y e b T oo (5)
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TIISGO'J.%E:{ on of 4- met hyi benzot hi ophe
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yl) me ) l-ben2| m dazol - 2-yl t hi o) but anoi . e acid, or a
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h conprises performn
aiutlggjof 1-{(4-meéh

ate crystal,
n from a

ylbenzothlophen 3
y1l)methyl)benzimidazol~ z—ylthz.o)butano:w acid, and a

solvent contdining ethanol as a main lngredlent

The disclosure herein prov1des (56) a process for producing an ethanoclate crystal,
which comprises contactlng ethanol with a crystal E or a
hydrate crystal of 4-(1- ((4—methylbenzothlophen—3—
yl)methyl)benalmldazol 2-ylthlo}butanOLc acid, or a
mixture thereof.

The disclosure herein provn.deé (37) a process for producing a l-propanclate
crystal, whiqh'comprises performing cooiing'
crystallization from a solution of 4—(1-((4-
methYlbenzothiophén—B—yl)methyl)benzimidazol~2—
ylthio)butanoic acid, and. a solvent containing l-propanol
as a main ingredient.

The dlsclosure herein provides (58) a process for producing a 1—propanolate

crystal Whlch comprlses contactlng lnpropanol with a
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crystallization froma solution of 4-(1-((4-

- nmet hyl benzot hi ophen- 3-yl ) net hyl ) benzi m dazotl - 2-

yl thi o) butanoic acid, and. a solvent containing
1-propanol as a main ingredierb. _The disclosure
herei n provides (58) a process for producing a
1-propanol ate crystal, which conprises cont acti ng

1- @w@@aql 2Mibtch 22 hAr atiey 8¢ sEa Drof bygrateacrystal
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pr oduci ng a pr opano ate cr ysta whi ch conpri ses
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rocess rodu
2- psopamaliat éngmpstigint.which conpri ses contactlng
2- DE @ﬂﬁ?ﬂg(clwéu&@ hare:.ﬁrpéﬁtrﬂies E 50y aapliyedsat& gfoastiak aDﬁupropanolate
4- (1 4-
nepﬁmsmzowhll@éhm%%t%9mfﬁéﬁﬂﬁ1 dapbPpgnol with a
y! idyQ)Rut #eiC AGyirsle &:ﬁyéﬁdleoth@f- of ( (According
to anot her aspect, .therge f%ﬁ gﬁé a process
fom%&mﬁ@t&ﬂa%wﬁ PERYLORBRFS 1dageperdi ng
a @Q%ﬂﬁﬂ)bﬁ%&%dib(dd&d, or a mlxture thereof
| benzot hi op %ben2|n1 dazol -

crpmm@rnﬁéswmmapendmmgkandsyseaécbéd4ﬁnaﬁuﬂhew1|n

C agi I vyl
2 A RlRSal 5, 25101 L SERCREnaSp
aceatlathelo puhanpdc Zacpieﬂat%oﬁe%lﬁﬁ@t ansmect, Or a mixed

tetr al}yQtTan&H% of QbMEREas "R AR 5 c®tRANGL 2-100 fo1ds of acetic
1- propanol, 2-propanol, water, or a mxed solvent of

t WG mAeE R In AC XA B t eBERY SmPCRERTS  ABESPTnGoRF ate,
aﬂ@é@rc@?ﬂ@%}ceﬁ&#ﬁﬁ bt ploncededte?) 4ta~methyl 2-|penftanone,
eutl ca a O

phay naceu Pn?,l) tteoé%@a%b?@ré&‘i’”ﬂ&%&g ?.%tﬁééféi

any one o m xture o
“ki nds

ethaﬂol, l-propanol, 2-propanol, water, or a mixed
soivent‘of two or more kinds selected from them.
AZccording to another aspedt, there is provided(GZ) af
pharmaceutical composition comprising the crystal-of any
one of (1) to {37), or a mixture of two or more kinds -
‘selected from them as an active pharmaceutical
ingredients. | l
Accordlng to another aspect, there is prov1ded(63) a
chymase inhibitor comprising ‘the crystal of any one of
(1) to {37), or a mixture of two or more klnds selected
from them as an active ingredient. ‘
According to another aspect, there is provided(64)} a
. preventive and/or a remedy for inflammatory diseases, -

allergic diseases, xespiratory tract diseases,

t?ﬁ??%ﬁﬁfforo?rogu?ﬁniéﬁjcrYStal D, which
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sel ected fromthem as an active pharnmaceutica

i ngredients: 'According to another aspect, there is
provi ded(63) a chymase inhibitor conprising the
crystal of any one of (1) to (37),. or a mxture of
two or nore kinds selected fr them as an active

i ngredi ent. According to anot her aspect, there is
provi ded(64) a preventive and/or a renedy for

i ”E!L?HH?BQ& dh&%@%@%s all %rf leC a‘i*ﬂd%%s%%rti&a e_metabolic
respirratory gr act . |.seéses, circulat ory |§eases,
ordbefasard/ epmpaisindgshrecabsitiad odi s@asese of (1} to

copr) 51 Bg Bhg i Giwskab ol wdn% roR@r@f kihhst Qe1630kd Prom
a mxture of two or nore kinds selected from them as
anthem 98 PRoPAEGENRt 1NgTBAIEN tRescri ption of the

Dr awi 8@SpEE@riptisnacgr ape shawimgsXRD of a crystal A

of the pres nt. i nventi n.hF%g. Zﬁi% a _graph shogﬁng

XRD of 88rystaf B §f %Phe SRPFedndioneénti GRYStgipfgof the
3 pseaegtaphvehaiong XRD of a crystal D of the

present _i.nvegti.gn._ Fi 4 i show ng XRD_of. a
crystaIFEgéfEtﬁe apﬁgggﬁts%%ygn%{%%g E%g? ggygtgl % of the
grephsshowingeXRDoof. a hydrate crystal 15 of the

present ok gveRt ki an, Ei-9.16 oinSwd ndr B ' 0
nethanofgge gc?%s?ag oP tﬁe pré%ént iﬁ@gﬁQE%X§%glgE %f the
i SPRegPAphiBKEWEAGRXRD of an et hanolate crystal of

t he pregg?t bNYanki @Rapl0 shicgrin® XRpA odr APBr$BOWING of the
XRD of a 1I1- rogangyate crystal of the present
|n9€ﬁ??ﬁﬁ.lEV§.t9 f's a graph showing XRD of a
2- proparabat 8 ier ysyahpaf shioeripres@mt dfnwehydedteFicgystal
10,kS: R 9L 2RERROWM, 0L,k RQF, @ crystal A of the
o Fig. 6 is a graph showing XRD of a methanolate
crystal of the present invention.
Fig. 7 is a graph showing XRD of an ethanolate
crystal of the present invention.
Fig. 8 is a graph showing XRD of a l-propanolate
crystal of the present invention.
Fig. 9 is a graph showing XRD of a 2-propanclate
crystal of the present invention. |
Fig. 10 is a graph showing IR of a crystal A of the
present invention.
Fig. 11 is a graph showing IR of a crystal B of the
present invention. |
Fig. 12 is a graph showing IR of a crystal D of the
present invention.
Fig. 13 is a graph showing IR of a crystal E of the
present invention.
Fig. 14 is a graph showing IR of a hydrate crystal
of the present invention. '
Fig. 15 is a graph showing IR of a methanoclate
crystal of the present invention. '
Fig. 16 is a graph showing IR of an ethanolate

crystal of the present invention.
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25 present invention. Fig. 11 is a graph showing IR
of a crystal B of the present invention. Fig. 12 is
a graph showing IR of a crystal D of the present
invention. 30 Fig. 13 is a graph showing IR of a
crystal E of the present inveption. Fig. 14 is a
graph show ng IR of a hydrate crystal of the present
invention. Fig. 15 is a graph showing IR of a
net hangisaf e 1735iscray5<1¢11aelprofsﬁdmmj aseRrif ianvientdopanolate
Fig. 16 i's a graph ow ng | R of an et hanol ate
croystsfta ok eprfb‘%ee‘?ﬁnﬁ YR 14 Fig. 17 is a
gr aph &&Q}M ng ik of @:a]plrprsm&rwigatm oot ystlalpmfparelate
pr esent t| on. | Sy aph showing IR of a
(}ﬁer]c cr sef gﬁ‘he present invention. 5
PrEe:fﬂefxﬁrbd\/mteieofoﬁ hehd m/:emm’mpnrhe crystal of the
present,,i .on&{}}% o 15 ghargelarlz e dovder X ray

di f f ract ern an I nfrared absorption

peraﬁ@rarcmm e b om%er afF dh e feactirs gattern

a%/rﬁf)aéls M elr%xaalcé@r%&?fﬂ)‘@iél‘? ﬂéhl@%%%‘ot&sf@}/um bromide
!

action pattern (XRD) and each c

t
S fis ViR ormese TREer el oy B earaiee fistic

SResdd € BbsOF i Ofr Pet L& Npabtéid r@rm) and each crystal

spectrophotonetry (IR). The crystal A of the

priezera . sperihig orerel of 2945 CIREALs also yield a

d'ff & t £61{ ON; A0 881 20e K rophotomet
%Cil%rrja n?lpsa#%%ﬂ"i Pé’?’t‘lie 47193, 20, é@pezz FPand oY

22(B?~hnd nore specifically, |t yi el ds a powder X-

‘ray di ffﬁ@%f)@é‘t&f\ti%ﬁ hRYI PPegeshal Bederish i €iHRaK a

shown in Table 1 (see Fig. 1). In a powder X-ray 20
dipdwaer i onr aatdof Hr pat&ABi PFLEATE MR tEdf kect Rk angles 20

denotes  oximately 9.0°, 15.2°, 16.4°, 19.2°, 20.6°, 22.3°
and 22.6° and, more specifically, it yields a powder X-

~ray diffraction pattern having a characteristic peak
shown in Table 1 (see Fig. 1). 1In a powder X-ray
diffraction pattern intensity in the table, I, denotes
an intensity of a peak having a largest intensity of each
crystal and I denotes an intensity of each peak. The

value of 26 of the powder X-ray diffraction pattern can

vary by approximately 0.5° with the state of samples and
measuring conditions. Because of properties of data of
the powder X-ray diffraction pattern, general pattern is
important in the identification of crystal form. Since a
relative intensity can slightly vary with the growth
direction of crystals, size of particles and measuring
conditions, it should not be strictly understood.

[Table 1]
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~an intensity of a peak having a | argest intensity of

each «crystal and | denotes an intensity of each

peak. The value of 20 of the powder X-ray

diffraction pattern can vary by approxinmately 0.5
with the state of sanples and measuri ng

condi ti ons. Because of properties of data of the
powder X-ray diffraction pattern, general pattern is
inportant in the identification of crystal form
Since,a_relative intensity can slightly vary with

the g BWEraditriect icowylef (@yst°al 5 INERAEidY [ddr/T.créd0)
and neasuring 30 cenditions, it shoul d not 1be

stricfly understobfl.2 [Table 1] 5 - A Diffmeaction
angle| (20, ) Intensit¢y (1/1,nax*100) 9.0 18@ 1572

91 16.4 54 19.21%92 20.6 63 2P.3 77 22.6959 The
crystal B of, thezprésent invent|on yields g3 powder
X-ray| diffraction2zpastern at ref|ection anglhgs 200 5

of approximately 22.d4, 17.7, 18.p, 22.3, 2359, 24.3
and 26.2 and, nore specifically, it yields a powder

X- ray f attern_h charact.eri st.i

ol AT ESELER, BPLLCRANRRG, SOARLEL! S
Elpéw@eflEnrapgﬁ&f&%@ctﬁohnbemﬁbtm 6k/k@&lebQan Hhalles 20

100_ 17.7 23 18.6 31 %2
of approximately 14.1 17 7° 18.6°, 22.3°, 23.5°, 24.3°

and- 26.2° and, more spec1f1cally, it yields a powder X-

ray diffraction pattern having a characteristic peak
shown in Table 2 (see‘Fig. 2}).

[Table 2]
B
Diffraction angle (28, °) | Intensity (I/I__*100)
14.1 100
17.7 23
18.6 31
22.3 55
23.5 29
24 .3 49
26 .2 34

The crystal D of the present invention yields a
powder X-ray diffraction pattern at reflection angles 26
of approximately 11.4°, 13.8°, 16.7°, 22.4°, 23.9° and
25.5° and, more specifically, it yields a powder X-ray
diffraction pattern having a characteristic peak shown in
Table 3 (see Fig. 3).

[Table 3]
D .
Diffraction angle (260, °) | Intensity (I/I,, *100)
11.4 16
13.8 25
6.7 100
22.4 18
23.9 23
25.5 22
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23.5 29 24.3 49 26.2 34 The crystal D of the
present invention yields a powder X-ray diffraction
pattern at reflection angles 20 of approximtely
11.4, 13.8, 16.7 22.4, 23.9 and 15 25.5 and, nore
specifically, it yields a pomdﬁg X-ray diffraction
pattern having a characteristit”peak shown in Table
3 (see Fig. 3). [Table 3] D D ffraction angle (20, )

I nt ensi (L1 x%10Q) 1 13.8 25. 16.7 10

b 435 s balgsaiEtEY) sitl cheta: $ﬁ8e€3#§PaWH§ s a

t heopdesent rapveififancyiehdpad t epawWd@r r¥fl@¥:tion angles 28
dlf%ractlon. attirn at reflection an%hes 20 of

appt oRPREPEIY2E61Y, 19648, 16.-8 28°%4872129.4°, 21.5°,

2228, 623. 43and 24Adlzand°mane speel bpealilfycaitiyyi ehdSields a
ahémgg%»ge _Xéragiglff EE%E%honaQ$tter% havi ng a .
chiafacteristit “psak®shovn PR Table "AVEE8e SFicjarprteristic
[ Tabek dhogn Dnf Tebdei 4n(aegl €1G204)). Intensity

(1 {+aptd09) 16.4 58 16.8 53 19.6 67 20.4 54 21.5
89
E
Diffraction angle (26, °) | Intensity (I/I, *100)
16.4 58
16.8 53
19.6 67
20.4 54
21.5 85
22.6 100
23.4 =5
24.1 ' 68

| The hydrate crystal of the present invention yields
a powder X-ray diffraction pattern at reflection angles
26 of approximately 10.3°, 15.2°, 15.8°, 21.0°, 23.1°,
24.2° and 25.1° and, more specifically, it yields a

powder X-ray diffraction pattern having a characteristic
peak shown in Table 5 (see Fig. 5).

[Table 5}
hydrate
Diffraction angle (20, °) | Intensity (I/I_ *100)
10.3 13
15.2 36
15.8 70
21.0 58
23.1 70
24.2 34
25. 1 160

The methanolate crystal.of the present invention
yields a powder X-ray diffraction pattern at refleétion
angles 20 of approximately 7.8°, 12.4°, 17.3°, 25.0° and
25.8° and, more specifically, it yields a powder X-ray 7
diffraction pattern having a characteristic peak shown in
Table 6 (see Fig. 6).
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15

“present_invention 20 ylelyg

22.6.100 23.4 52 24.1 68 10 The hydrate crystal of

the present invention yields a powder X-ray

diffraction pattern at reflection angles 20. of

approximately 10.3, 15.2, 15.8, 21.0, 23.1, 24.2 and ..

25.1 and, nore specifically, it yields a powder -

X-ray diffraction pattern havin a characteristic 15

peak shown in Table 5 (see Fig [ Tabl e 5]

hydrate Diffraction angle (20, ) Intensity

(1/fmabl80y3 10.3 43 15.2 36 15.8 70 21.0 58 23.1

70 24.2 34 25.1 100 The netganoaﬁte crystal of the
EF X-ray

di f fr achi onrpat t8hn adly1ef(ect o 1ABEhEStY0 (VT ¥100)

approxf WAt el'y 7.8, A% 4, 17.3, 25| 0—and—25: grand,

nore specifically ;7 Igylerds a popder X-ray 44

di ffraction patteryy ving a CnaraClerlbllblisdk

shown {in Table 6 Asqf Fig. 0). -{ 17 [Tabie

Met hanol ate DiffragEigon angle (20, ) |nten551y

(1/2.*T00) 7.8 61 1Z.4 40173 100 25055

The ethanolate crystal of the present invention

yields a powder X-ray diffraction pattern at reflection
~angles 20 of approximately 7.8°, 12.1°, 17.2°, 20.4°,

20.6°, 22.9°, 24.4° and 25.5° and, more specifically, it

yields a powder X-ray diffraction pattern haVLng a

characterlstlc peak shown in Table 7 (see Fig. 7).

[Table 7] _

Ethanolate

Diffraction angle (20, °) | Intensity (I/T, *100) ]
7.8 ' 52 '
12.1 o . 41
17.2 ' 100
20.4 41
20.6 : 44
22.9 . 44
24.4 - 52
- 25.5 35

‘The l-propanolate crystal of the present invention
yields a powder X-ray diffraction pattern at reflection
angles 20 of approximately 7.7°, 12.1°, 17.1°, 20.5°,
22.4° and 25.0° and, more specifically, it yields a
‘powder X-ray dlffractlon pattern having a characterlstlc

; peak shown in Table - 8 {see Fig. 8).
[Table 8]
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25.8 61 The ethanolate crystal of the present
invention 5 yields a powder X-ray diffraction pattern
at reflection angles 20 of approximately 7.8, 12.1,
17.2, 20.4, 20.6, 22.9, 24.4 and 25.5 and, nore
specifically, it yields a powder X-ray diffraction
pattern having a characteristi@ Peak shown in Table
7 (see Fig. 7). 10 [Table 71 Ethanolate Diffraction
angle (20, Intensity (1/1,.*1 7.8 52 12.1 41 17.2
00 o070 a1 50o6 44 oY ETapenshatl 12t s i
1- pr opan@rata@:tGlofsS t=alg1¢f (i presantenmient 1(an Ty el de)
a powder X-tay dif§raction pattefn at reffegpromr 15
angl es 20 of "approxinatelry 7.7, 2.1, 1771, 430°5;
22.4 pnd 25.0 andj7;npre specifically, Tt yhghods =
powde[~ X-Tay diffg@cgion patternjhaving a gy

charafteristic pgakssShown in Tapl e 8 (See gpy. 8)
[ Tabl p78) - 18 - dsPgopanol ate Of ffractionm gpgte (26,
) Intensity (I'/71Tm7,*100) ~7.7 40 12T 40— 171 160

20.5 87 22,4 60 25.0 51
The 2-propanolate crystal of the present invention

yields a powder X-ray diffraction pattern at reflection
angles 20 of approximately 7.8°, 12.0°, 17.1°, 20.1°,
20.6°, 22.7°, 24.0° and 25.2° and, more specifically, it
yields a powder X-ray diffraction pattern having a
characteristic peak shown in Table 9 (see Fig. 9).
[Table 9]

2-Propanolate

pDiffraction angle (20, °) | Intensity (I/I,*100)

7.8 48

12.0 54

1i7.1 100

20.1 _ 48

20.6 ' 58

22.7 78
24.0 65

25.2 52

By means of infrared spectrophotometry, the crystal
A of the present invention has peaks at wave numbers of
approximately 1711, 1442, 1285, 1252, 1204, 771 and 7590
cm? (see Fig. 10).

The crystal B of the present invention has peaks at
wave numbers of approximately 1716, 1701, 1290, 1252,
1207, 1151, 768 and 743 cm™” (see Fig. 11).

The crystal D of the present invention has peaks at
wave numbers of approximately 1703, 1441, 1383, 1321,
1245, 1196, 766 and 746 cm™® (see Fig. 12).

The crystal E of the present invention has peaks at
wave numbers of approximately 1716, 1286, 1221, 1196,
1144, 761 and 742 cn™ (see Fig. 13).

The hydrate crystal of the present invention has
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The 2-propanol ate crystal of the present invention

yields a powder X-ray diffraction pattern at

reflection 5 angles 20 of approximtely 7.8, 12.0,

17.1, 20.1, 20.6, 22.7, 24.0 and 25.2 and, npbre
specifically, it yields a powdger_X-ray diffraction
pattern having a characteristic peak shown in Table

9 (see Fig. 9). [Table 9] 10 2-Propanol ate
E)ﬁéahstaﬂnwaﬁglﬁumB@rS)oEnhpprkymétéLy 2169271313 1288,

205785 154, L50agii 108 Gn" s &% 19

spectrd@hetma@hayplahe crystal oA aﬁetbeepéﬁﬁemﬁvention has

LA B Pl et 9 SR e BB lr 0t 38 L TTAE, V1250,

(s%%9¢a9101@) 75ﬁea@ﬁy§ﬂ&ICB OﬂSBherQeséﬁO i nvention

has peafs prQXi 1
1701, 150, Ty e E) OhR Pbag e 1o daton bas

FiRFEHY) At THeve ryenaeTD of ﬁﬁ@reﬁé@éhelynwéa@»oh4h@s 1250,

perk®s at10 29, Wye angbens @ﬁlamﬁé@XFﬁgtehﬁ )1703,
1441, 83, ., 1321, 66_and 746 cm 1 (see

4
Fi g. T%ePE?Qg?%faﬁﬁo?IYﬁEa r2§ehbei RvepeRBnikeention
éams p&akm@ae mmm@ensmbérappfoappﬁbﬁimaﬂélﬁ 11286, 1444

P9t ery il 768 MY TREER 1RGE. R, AL 7
peaks dthevadrepnepdee sabe Qppsb&lnafetyelﬁﬁéseﬂ81£hventlon
13§§5,pé£ﬁ§’aeJ§QVe7§9m§8957é§ gﬁﬁ}o£§ﬁ§t£1§'l4§%; 1444,
1250, 1198, 953, 766 and 744 cm™ (see Fig. 18).

The wave number of the present invention by means of
infrared spectrophotometry can vary by-approximately 5
cm™? with the measuring conditions and the state of
samples and the like.

The crystal of the present invention can be obtained
by various processes and typical examples thereof are
shown below.

The compound of the present invention, 4-(1-((4-
methylbenzothiophen-3-yljmethyl)benzimidazol-2-
ylthio)butanoic acid can be synthesized by the processes
described in WO 00/03997 or WO 01/53291. For example, 3-
bromomethyl-4-methylbenzothiophene and methyl 4-
(benzimidazol-2-ylthio}butanoate are subjected to a
coupling reaction in a hydrocarbon solvent such as
teluene in the presence of an alkali such as tertiary
amine to obtain methyl (1-((4-methylbenzothiophen-3-
yl)methyl)benzimidazol-2-ylithio)butanoate. The resulting
compound is hydrolyzed by an aqueous sodium hydroxide
solution and the like in a tetrahydrofuran solvent, and
then neutralized to obtain (1-((4-methylbenzothiophen~3-
yl)methyl)benzimidazol-2-ylthio)}butanocic acid.

The stability of four kinds of crystals excluding

the solvate becomes lower in the order of crystal D,
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The nmet hanol ate crystal of the present invention has
peaks at wave nunrbers of approximately 1728, 1444,
1250, 5 1190, 1038, 764 and 748 cm1 (see Fig. 15).
The et hanol ate crystal of the present invention has
peaks at wave nunbers of approyj mately 1724, 1444,
1250, 1194, 1047, 766 and 746 cm 1 (see Fig. 16).
The 1-propanol ate crystal of the present invention

10-bascReaks alywawe muabarargétamponwnau@Iyhé7aalubility
14447 1252 1135 974, 764 and 744 %éee Fi g.

17§40 ¥he 8opvephnBESPEeE, ip Froﬁntﬁ lﬁrg

i nventi @Re Bagspeaksaat Bwavd Dunberbeofoampdohynatebpling
1722, 144

F|ﬁryig?lli%a%ﬁgnmﬁggcﬁﬁﬁbggbgzg §T§F£§§n n en% §Rus

bysnmaeatef ornhrgredespeforopﬁduemenryfcanpoarysu}vent to

g&gﬁegggsg Foi th &nggﬁaguagngheoeeubba%slnclude

es an The cr
ofacheopﬁesennsphﬂen?ﬁbﬁn@én perspcaphéd . eohyy formate,

VaEhﬁH epr883§§esaéﬂg tyRheakyexasBkaset Nekeplopk acetate,
shown bel ow. The conpound of the present invention,
4- e}hy@4acetate, butyl acetate, propyl acetate, methyl
”EbbéhagazOHEéQﬁbgn§8h¢k)nmphmkyﬁaethygdathbﬁz 1-butanol,

ut anoic acid can nt.hesi z t he

) ebaLaeo3s ucerrraaay n B LbRresse S (8P BR0: A5 BsaEanol,

Foﬂ ﬁéaﬁpuepeatahbnﬁowepbmkamomﬁthﬁkmemhgﬂhuephemaol 2—

y ben I It hi.a) b I
2uBe JeIRLar g bRendl M Aasahs 2rbldilp) gthzag%aml%

coupllng re rocar bon’
sobyembhsaaheasl,Qeﬁuwﬁ@hpWYEﬁ@ﬁ@ﬁesénéeddpxaﬁealEM|

?ggEF§§x%gﬁngﬁy 3@ Ebneph%t%ﬁkﬁ'%eﬁ%hﬂﬂl 2-

y| PREOHYIPS ﬁggnggta%%h%&qlm%%naﬁ%alﬁ% toluene,
re%yhbh@g w@Q@EOU@&»bsnhyﬁﬁpkxﬂaénhyoﬁnt@@ueaumore kinds
FOSLYTILY 9uLe 20 vt BN I LK A ghicn i
obpaeme¢reﬁ(4xmnthyb@emZQEHJ@phbnm@uairlal pOlnts of views,
Yl hiRh ule) BRagh dazdl - Zthiy LA edgidactitte,
stabiTity of four Kinds of crystals excluding

propyl acetate, isopropyl acetate, butyl acetate, 4-
methyl-2-pentanone, Z2Z2-butanone, acetone, tetrahydrofuran,
acetoﬁitrile, hexane, cyclohexane, heptane, toluene,
xylene, methanol, ethanol, l-propanol, 2-propanol, water,
or a mixed solvent of two or more kinds selected from
them. Examples of more preferred solvent include acetic
acid, tetrahydrofuran, methanol, 2-butanone, water, or a
mixed solvent of two or more kinds selected from them.

As described hereinafter, since the alcoholate is likely
to be crystallized, it is necessary to avoid the use of
an alcohol having 3 or less carbon atoms such as
methanol, ethanol, l-propanol or 2-propanol as a main
solvent. '

In case the crystal A or B is obtained by a cooling
crystallization process or a poor solvent addition
process, it is preferred that the crystal D does not
exist in 4-(1-({4-methylbenzothiophen-3-
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t he sol vate becones lower in the order of crystal D
20 crystal B, crystal A and crystal E, while the
solubility in the solvent becomes higher in this
order.” The crystals A B and D can be forned by a
cooling crystallization process froma solution
using various 5 solvents, or a process for addition
of a poor solvent to rich solvent solution. Exanple

. 0f1§ ﬁ@tﬁ@iy§@ﬁziﬁgaagsl BCOUI@ACo)BOLEALE: 8ERANSL. be used
forn1c acid, ethyl formate,  cunmene, acetic acid,

.s%%u%yraﬁcﬁﬁé?éla%sopﬁbﬁyﬁ bhet srEsStagt hyhagcerapeically

gq@y$ra§@1@b§11@y09ultﬂéegaueennethyb d0sgektiai 8n process
I et

dictivlrether, Lobutyl pethul JGLher oLDHLanthient ang nign

1-mampan@ture4 bet hylspeat anogetilebubadonkus formation of

?ﬁaﬂ%%¥o¥gft§ngg % £Q¥Edl Bﬁogﬁg8lrap1d decrease of

uran, ace
1'Qh@|ﬁ@lhbech@mperqtur@|6x§ﬁég pilygation of an

etﬂﬂéyﬁﬁﬁfgoﬁatbgfaﬁﬁthpﬁ@&@ﬂﬁg pehBagohecclleration of
ethoxynethanol net h éclohexane tetralin, toluene,

x v SHBAt jiaR e £ BFeacﬁY§ 8lsBrveRL SOt traBsorinpref the

kl st 8Bt ext gd ér@nmgh@ﬁtaEnaﬂthStn& Ehessalvent s
non1 and kﬁgustrim

IS refer { gnhecg
rxﬁ?W%tb?e ?Ea 7€l tde 85@t| aEFHS t Ryl
acetatexneéﬂgé ahetafpstamrappk acetabbraisefrbpyh cooling

T

anone, ~“acero drofuran, ~~aceton
hexamesssy ctohexaak, pheptanef tol(deféi-mryhghbenzothiophen-

oS DR Phe £ 64 000k 11k AE2RENOLy 12159BARGho1 OLEL 28 b

0 nt S se ected from
t Heped Band| B8V olahpr éapr éFefPEHedorPehe iRpPGEant. In

aa@éé@ oacadra&eﬁaaeyﬂa@fubamalﬁahbaaohargebaﬁaﬁﬁeeof by—
m. xed sglvent Ki nds

or
et TPl B Phen By b TR opF R eSs; nEar
t hexahpbdpl at eawvsnat&eligl3Bavange porysyablfi 26d, okt 1b8Ss as

NS&2sqt dtﬁ%f%ﬁhé éﬁﬁlg§§s°f ano?&%%gganoﬁ¥'”g 3 or

| ess™ car suc
]_QW@@@ﬁ@ﬂt@@lepf@p@ﬁ@L agnaCﬁﬁﬁnof a raw material having

comparatively high purity, for example, a raw material
having purity of 97% or more as measured by HPLC
analysis, the crystal B is preferentially formed.
Starting material with a relatively high purity can be
obtained by synthesis without forming substantial amount
of byproducts, followed by purification by column
chromatography or the like.

In case the crystal A, B or D is obtained by a
éooling crystallization process or a poor solvent
addition process, the solution temperature is not
specifically limited and is preferably 40°C or higher and
lower than the boiling point of the solvent used. The
amount of the solvent is not specifically limited and is
preferably from 5- to 100-fold, preferably no£ more than
SO—fold} and more preferably not more than 20-fold the

amount of the raw material. As used herein, a 1-fold
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solvent. In case the crystal A or Bis obtained by a
cooling 35 crystallization process or a.poor solvent
addition process, it is preferred that the crystal D
does not exist in 4-(1-((4-nmethyl benzothi ophen-3 -
21 - yl)methyl)benzi m dazol - 2- yl;t hi o) butanoi ¢ acid to
be used as a raw nmaterial. Since the crystal D has
drastically poor solubility in the solvent, its

di ss@iutt Ofe fHPESEss af e@xﬂbu@ﬁ pot el ¥£achar Qsléaﬁlenbased on
of the s Ivent and hl%?h%% erature, but also
i o

| orly € i%e, EhdF I hURRY wrupleg ef yshal splyent having

acdﬁkﬂr&kﬂmﬁﬂlhﬁySOWmﬁ@hdlﬂeﬁf@ﬁéﬁaﬁiy ©H8dS8bH LAB purpose
r&g re duri f||trat¢on of. an insoluble matter

mnt Keati Ty CHlses SBBRPeY oY ohof SO+ b ht i bRACHRdehacetic
cr \stial dDd,ﬁeﬂrahxﬁmﬂfmnmnof the 10 crystals A or B

thus obtg| ned;d Q:I{J]Q:}%Fé’i%?l aD ésor 319”}?% §%oling

accelerated to formt cryst al I'n ¢
At ad Iz e fian ghtes el blyt al%o%ff‘?@tlve to add a seed

cr y:&ty@ﬂdlzaidvqurﬂf@%ar@é S POOA1 SEb VRN s adELL 1 9P che

Process chem ca urit

4- P Jfffﬁﬁﬁiﬂﬂ it hi éﬂngﬁlls commonly from about

3- yl. et hyl )zmenzuancu@mfefa&nhlﬂ)@mt@nm Ct@Cigl | bdEed on
us%ﬂea%agjﬁggénn§¥la“1 4s; degned { mport ant, I n
case o Farer at"Cont at hidg ezf%ﬁ'% AT eHsly grind
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HPE&qu&ﬁﬁﬂy§Ps ARt Y 3L rRterN enf e | he startlng
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puﬁkfairtatanomntﬁ)lu@mﬂq;ﬁnmn dihe)rmtenm,amnemircdhq;dﬁm
particle size and particle size distribution of the
crystal, these conditions are preferably combined and set
according to the purposes. 1In case of collection by
filtration, a conventional process, for example, natural
filtration, pressure filtration, filtration under reduced
pressure or centrifugal separation can be employed. 1In
case of drying, a conventional process, for example,
natural drying, drying under redueed pressure, drying
with heating or drying with heating under reduced
pressure can be employed.

The crystal D can be obtained by adding water or
nonpolar hydrocarbon as a poor solvent, to an acetic acid
solution of 4-(1-((4-methylbenzothiophen-3-
yl)methyl)benzimidazol-2-ylthio)butanoic acid. Examples
of the nonpolar hydrocarbon include pentane, hexane,
cyclohexane, heptane, or a mixed solvent of two or mofe
kinds selected from them. The higher the temperature of

the acetic acid solution used to add the poor solvent,
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In case the crystal A, Bor Dis obtained by a 30
cooling crystallization process or a poor solvent

addi ti on process, the solution tenperature is not
specifically limted and is preferably 40C or higher
and | ower than the boiling pal nt3 of the sol vent used.
The anount of the solvent is not specifically

limted and is 35 preferably from5- to 100-fold,

pr effer dgytemtbenrese hahe 5Senboh €, oangde a1 e preferap! .

notrdmic&ed h ol d.the _ampunt of. the raw
material. Asa%%g%g“z.e?%i ﬁrsprami‘?fgllj% Yl%ﬁ' anByp the amount
r ef¥r PIYF diranunt 1¢ 1sma)l dhasd sol vieatabased QPial »

g Podlhgd aw-Bt L | of the. solvent havin
hi gh Sol upi | ii{gv;g m%?%?wt%?p@‘e er a%?@e%%s fori$®e and thus

purp§s TSt e dt €23 NPt Hee afmumrd of Tie swbwventof the poor
i nsloddencety Gndr@ctighangh 1ot case. .
th%n%r)sésrte¥ A. B or D%a co%]@ihﬁr%'r ot{:rﬁr%{/s aI#?zaa(f‘?%’nc acid,
pr 6Ees £ GLAPIE (1] i AN FRRF dWcedhar yigtal of acetic
haviciAd st lad thanmyicritstedr fey Miath Wt f1dh%n temperature
obj ect i ‘i“ﬁec%%%t Q:'al e a uent i.s .commonly froma out v
10 0.01% to 20% and pret erabiRFFhed Gy Rars orving
ba8&8t&alizae lrawarmtsraldlizanibn by ThHY fRIEGH &f acid to
Pravieusky ol bid arf N8 1888d rerst @l ! t éj S _ngeessary

t hat hhi sol ution tenpérature upon addi idr-ild4-

wi PRFAY APshpet hdamhea-ad v ) aegaydf beme ioryst-all -ba be

obyathed)bhbafbe cStiditd RGCyRAdictd 0 eling pattern
ange£bg§ lreau%r%% tg'coIIectigﬁ'beﬁgiﬁgggﬁﬁgﬁrgﬁPgﬁn'
the starting” BF PEPR&ri OF 6f MifEdcppdvantAofBtep Br more
arblnés sgpectbdcdlron FF@mteﬁilgiﬁﬁgngggﬁgngoEQigbgﬂ% 40°¢C
sogpt exert, .a .uence.on the yie chem ca
pu??tg?ag%rbar?%glgl%g%é gﬁ%aﬁaF?iEF8¥§F2@1Y sodium or

di BPF#BEIFBN oFhehelkedystmakpalt bede cendbtheAsdang reacting
preferablyee i _acgordi the, .

P b e e R B R pPREn- 3GV AL PRy Pip Rgimi dazol —2-
con ? YniaFappdEedsidf withxanphakahat uoal hydrolyzing an

fidstation, (prepsunechiibeatbeRiophbhl gti on under

r%gyﬁﬁgkhyl)benzimidazol~2—ylthio)butanoic acid and a lower
alcohol. The agueous solution may contain an organic
solvent such as tetrahydrofuran, methanol or 2-butanone.
The amount of water based on the alkali metal salt varies
with the kind and amount of the coexisting organic
solvent, and is preferably 1- to 10-fold, and preferably
from 2- to 5-fold the amount of the alkali metal salt so
as to ensure a solution state at the neutralization
temperature. Since strong acid such asg sulfuric acid or
hydrochloric acid is sometimes crystallized by forming a
strong acid salt of (1~((4—methylbenzothiophen—3—
yl)methyl)benzimidazol—gmylthio)butanoic acid, an organic
acid such as acetic acid is preferably used for
neutralization.

When the solution temperature of the salt during

completion of neutralization is high, preferably about

50°C or higher, the crystal B is formed. On the other



25 pressure or centrifugal separation can be

enpl oyed. In case of drying, a conventional process,
for exanple, natural drying, drying under reduced
pressure, drying wth heating or drying with heating
under reduced pressure can _begenployed. 30 The
crystal D can be obtai ned by addi ng water or

nonpol ar hydrocarbon as a poor solvent, to an acetic

fﬂ%é&df“%ﬁ%ﬁOﬂh@fsé1&£1664t8ﬁp@ybb@ﬁéoihlD@henpseferably
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solvent of two O ki.nd fE T .
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becau mount [ n@ e duge
th%‘? i%z%tal?}of{/e E @ﬁﬁtﬁ ! g'tgeﬁﬁﬁloﬁarrr;%g% He gald
poor sdrlvem:rystsiiraEl cbasbe @htﬁhéeécbtﬁ drydng, aahydrate
oo &H@@ag ystgal Eh%ét benastahg, SQ”EBhO‘BﬁthhﬁQSd@ﬂ}Qng

us

e crysta can not ~be forned. The annunt of

t hereeess , sbPvepkamelior 82EHEAhEFY 188t AEYIRGURLAEE

acgéa§0@g|QresgﬁéeprakgﬁaalwlthehsaﬁEngSOQrdngﬁagthamh
that of acetic h it arbgs

soh%??bﬂgt%ﬂ%%Fafﬁggce ﬁ§93%§§?a canegéaog%alneg
byspeftéﬁntng &Qymagttahezaﬁmgnngrygdatlmgduped pyessure or

ggyggér%gg? ﬁ %%lﬂgt%nd%rsgkﬂhbgﬁ %Ee@%u@lkﬁl'preferably

meehyl bpadot hPophes- Soylipget Ry FyFEREENPdaZse- dydrate

y'&gg ]L_wt 3RQi £naci-gyand Wat @xisard tetrahydrouran,
2- but anone;, or a n1ﬁ%ﬁisolvent of

t
Tor o 15TRERESOEEN ede A oMk MATARRPS rientaTAts Srystal,
abputie#f€e ayihggkenditiemn kaldh met alryingreef evaln y :
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an 20 eSter o et hylbenzothlop en- 3-
propanolate crystals can be obtained by cooling
crystallization from a solution of a solvent containing
its alcohol as a main ingredient. As the solvent, an
alcohol solvent alone is most preferred and may contain
another solvent as far as it is a solvent other than the
other alcohol. With respect to an alcohol having 4 or
more carbon atoms, a corresponding alcoholate has never
been found.

Furthermore, the methanolate, ethanolate, 1-
propanolate and 2-propanolate crystals can also be
obtained by contacting the crystal E, the hydrate crystal
or a mixture thereof with the corresponding alcohol.
Specific examples of the process include a process of
suspending the crystal E, the hydrate crystal or a
mixture thereof in an alcohol and stirring the
suspension, and a process of passing an alcohol through a

container filled with the crystal E, the hydrate crystal



10

15

20

25

30

35

yl') met hyl ) benzi m dazol - 2-yl t hi 0) but anoi ¢ acid and a
| ower al cohol. The aqueous solution may contain an
organi ¢ solvent such as tetrahydrofuran, nethanol or
2- but anone. The anount of water based on the al kali
metal salt varies 25 with the kfnd and anount of the

‘coexisting organic solvent, and is preferably 1- to

10-fo| d, and preferably from2- to 5-fold the anmpount
otrhg akkabiremehatresd.t so as to ensure a solution

state at then traliza n r re.
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| ower,
thérﬁy‘?‘&naét 2 ErpRt &S e TcUNAEE: 1E A& T ated by
al $@ea sbil&Rngql \iem:tudehetc@hqcemt i \Bﬁlsbﬂ.ﬁst &t heao Inotf ormic

be _obt.ai n 0 of a0 cid
i n2CRE aﬁ%glﬁ’a' a(n ﬁlﬁ&t%%r edﬁj‘,%%g C?d, § B
neateakitzat |1(s|mpra1m11t s tat-eat ediyilopcestt ebe bplaqyd, acetate,

Th g,r%g;r{,it %'ce%a%en ?f%&:qg}la'dﬁ%i:a@é dewertglyq @e%
case O I n a conventl onal ry| ng
pr@@ésfémeﬂ‘-@b’leﬁm% 1rré¢t‘l]:raa'}°1drﬁ ﬁglta@%rndw&étanol 2-
tph %%eq PHeSHHHR , dlr%@é}&é&ddlh heatétmglarz —‘i{e)ﬂt%gtone, 2-
Wi

W eatlng ﬁglder redu%%é_ipr SS%&‘GJ%&&%T&? e)q‘

pr &&S:lttfaety@rrof(ﬂ}rryjmg aMetﬂ’Dx’melaill]rt‘g myabe'ubheemnmed 1,2-
Pr S35l 8 ol RESLEr @ Hyed> RN UG, Fioxane,

mi Xture o dra e 1 rystal e crystdl
ex manﬁhem@ft@reeloll M %ﬁ@@f&’ﬂtﬂﬁ%qﬂ%g med yREdicdichexane .

Crystadlaiin, toluene, xylene, water, or a mixed solvent of
two or more kinds selected from them. Furthermore,
examples of the solvent, which is preferred from
economical and industrial points of views, include acetic
acid, methyl acetate, ethyl acetate, propyl acetate,
isopropyl acetate, butyl acetate, 4-methyl-2-pentanone,
2-butanone, acetone, tetrahydrofuran, acetonitrile,
hexane, cyclohexane, heptane, toluene, xylene, methanol,
ethanol, l-propanol, 2-propancl, water, or a mixed
solvent of two or more kinds selected from them. When a
mixed solvent is used, it is preferred to transit in a
state where the solvents are compatible.

To shorten the time required for transition to the
crystal D from the other crystal, which is mediated by
the solvent, it is effective to add the crystal D as a
seed crystal. The amount is commonly from about 0.01% to
20%, and preferably from 0.1% to 10% of the amount of the

other crystal to be transitted, and it is preferred to
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noderate dyi ng conditions such as drying at room

tenperature under reduced pressure within a short

time nust be selected so that only adhesion water is

renoved. 20 The net hanol ate, ethanol at e,

1- propanol ate and 2- propanol-atd crystals can be

obt ained by cooling crystallization froma solution
a_sol ven£ cont ai.n its alcohol as a main

i ng‘?]é%lYJe?]‘tlS AsI¥ h’édthgeﬁﬂ’s‘aﬁl-al Ehhoseed| gepstalonay be
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(t:)ar bon arlmrsh;@henrtleepmdp@gaahﬁ@h@lih@iﬁg h@ﬁ%ﬁlg fon from
e QUi he_net hanol at e, . et hanolate,
1- ec'glog pr opano&a’% Egair:gt‘g propa %?g? Ry y&iifh tarediated by
be thébts ey Comtmete nghe heranyst 8bn Bratdei iy es . 7o
Crysicala o epf the .c [ es ondj n

g o ot ot o1 { R RS A ahen-5-

alc hol SpeC|f|c exa
§%°~%¥Y Rf et Frp qhez—drytsmm)@tammmmp the

gtrl rri ﬁwt@éguinﬁgw&ém eégnﬁ]{%%{e%gl 0 paSS| nogr arPwer.
al cohol tp Cl:fgrﬁobaﬁ r?é-‘fl‘ff?lw dtfefd tdrnite dmestsition

E, mulsds ﬂD)edrm’ce s@f}m do nsurd A disgdi S diheredfe a1+ the

Si |sastabecr stal, it can also
e%ﬁ"‘o%&%& %&g‘é“ﬁd} iy tHE Gt a T Qfhi2eh tios 100—

théOléif:yW@lfeKahﬂrnyICEﬁ m®recrystmls 0B, £l &in®l more
Cr ystal, ol t ed crystal of
¥ ra%l%lﬁ E ﬁgﬁ% Cha 3o- é% € aroynt, ofefthe other

two or nore ected rom
andT¥F&AL] ttPné’el Fr@nsHeedor yﬁnalcase( ttrhamejnbium of the

nmedbatvedtby st hersel Wt dnheERIRS o 4 t‘t I vent
usggtho&bt r an%ht ion to_th cr st al D from t he ot her
crystar, "WRreh O PhESar )Wt (s ﬂolﬁ*@?é@ll\sd@ﬁpl 2~

| nzlladeoabeﬁ:ane,lcaalcadl eo elehaidsolvelimis ack ?ar%tt@@ely

| Sonrasy Caer gy o K Spare PR, Py =Rk & sy be
precipitated durlng the cooling process up to the
filtration temperature even if the entire precipitated
crystal is transited to the crystal D, and thus the
crystal D can be precipitated by decreasing the cooling
rate.

From the above-described points of view, the crystal
D can be obtained by properly combining the transition
temperature, the amount of the solvent and the cooling
rate. It is preferred to stir because the transition
rate increases.

In case of obtaining a mixture of two or more kinds
of crystals as the objective produci, not only the
respective crystals are separately produced and mixed,
but also the mixture can be produced at a time. To
obtain a mixture in the objective mixing ratio,
conditions must be set based on detailed preparatory
study. The mixing ratio varies with the combination and

ratio of the crystals and may be calculated by analysis
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propyl acetate, nethyl acetate, diethyl ether, t-
but yl met hyl ether, 1-butanol, 2-butanol, 1-propanol,
2 15 propanol, heptane, 1-pentanol,

4- et hyl - 2- pent anone, 2- but anone,

3-net hyl -I - butanol, 2-nethyl-I|-propanol,

t et rahydrof uran, acetonitrileZ2’ycl ohexane, 1,2-

di met hoxyet hane, 1, 4- dioxane 2- et hoxyet hanol ,
hexane, pentan t hapo

TR Sy B GheAh RovaSh Peru ?ﬁw%‘?"gﬁ%‘g%%iﬁsaﬁg; infrared

Wei 18 o r9f i 6n N et sohy eahd othetmel oanabyeikind3n that case,
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tetrahygd{ ofE &0, tREekeBbEEL L Ge cngaams akaﬁaep@@@ent
hept ane, .t ol uene, %Iene,

a
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sol vent u referred. to
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th@omcefntﬁquaredntamlnaamsntr@netofthbe otygmabrwstal

om%he ﬁh{l@&f c ?kmm’ewgagi mediat ed méedt hgy t s

vent is e ive the crystal D as
se@@saxpéeato g@émaﬁDGQﬂta@laéﬁﬁﬁﬁlyhﬂFBnPaBo@Ptobel%)

todeggd@?épgypiggebﬁﬁkérﬁr@H1@pé%i&gmlo%WﬂEntﬁespe01f1c

anount he ot her crystal e tran

OETeral, bo reos 36 SoHEUA0sLRy aPCRdSEnE e, Pefrine, it
Th@sseﬁdeﬁayatab peymbe 1pberpom&hyonimédtWetbﬂHmr crystal.
raw materi al or

ded .t
hi gher thE ?5%%3?2?395 %url §e%ra%§|?k%%tﬁ%gec§nt@% used as
ot Avr actystaphbombheutiysilalinpredieattsi o fnmsdicatmediilpyine .

thﬁhagévgﬂgﬁgbs moreyLhe fsterda%a'otn'eoarr A8 d R @A%8S%ture of

avol econposition o

A- tHO( 01- merﬁykbedﬁopﬁuéﬁﬁ@h 3-
yl) et hyh) bgBzjpidaze! 12venifion),buhaneise aF & dfietal of 4-

(1-( (4-methylbenzothiophen-3-yl)methyl)benzimidazol-2-
ylthio)butanoic acid or a solvate thereof is advantageous
for handling, reproducibility and stability during
production, and storage stability as compared with the
case of using no crystal.

Particularly, the crystal D is preferably used as a
stable crystal which is excellent in reproducibility and
stability during production, and storage stability. The
crystal A, the crystal B, the crystal E, the hydrate
crystal, the methanolate crystal, the ethanolate crystal,
the l-propanolate crystal and the 2-propanolate crystal
are easily handled because of their crystal forms and the
purification and drying effect is easily exerted, and
also these crystals are excellent in storage stability
and are useful as a raw material (production

intermediate) for transition into the crystal D.
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tenperature is preferably controlled to 100C or

| ower. 10 The anpunt of the solvent used during
transition nust be set so as to ensure a suspension
state at the transition tenperature, and is comonly
from2- to 100- fold, preferablgy not nore than
50-fold, and nore preferably not nore than 20-fold

t he amount of the other 15 crystal to be transited.

| nee@siee therapodunt ebythal sl vast crkrgstange and the hydrate
anount
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aﬁﬁﬁ ggqugggciggﬁgaégﬁasggl%gtga%?ags gg%?lnhngpresent

Wo or nore crys
ob;@m@mVEOproductonﬁcntgmeypbﬁémaﬁegpecaﬂveompygnaugns with

afﬁh§fﬂ§é@£€£¥a@i9dHE@@p@%@l@‘é%§r1e9§t ahaobbh%dmlnlstered

mXture can produced at a To tain a.
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In that case, It

I's consi dered that transition o
medi at eBheydepagsolfesht ofadhehphgraggeritonapr goaposiision

peff o1 @A Coppar aki:wgh¥, tablets, pills, granules, powder,
solution, suspension, syrup, or capsules, in the case of
oral administration. As a method for producing a tablet,
it can be-forméd by conventional techniques using a
pharmaceutically acceptable carrier such as excipient,
binder or disintegrant, etc. Also, the form of a pill,
granules, or powder can be produced by the conventional
techniques using excipient, etc. in the same manner as
the tablet. The form of a solution, suspension or syrup
can be produced by the conventional technigques using
glycerol esters, alcohols, water or vegetable oils, etc.
The form of capsule can be produced by filling a capsule
made of gelatine, etc. with the granules, powder or a
solution, etc. Among the agents for parenteral
administration, in the case of intravenous, subcutaneous
or intramuscular administration, it can be administered
as injection. An injection can be produced by dissoclving
the crystal of 4-(1l-((4-methylbenzothiophen-3-
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5 easily because the mxing ratio can be successively
nmoni tored. Although the respective crystals of the
present invention can be distinguish fromthe other
crystal form by a characteristic powder X-ray
diffraction pattern or 10 an ijfrared absorption
spectrum no reference is mad€ ” concerning a

contanm nation rate of the other crystal form Wen a
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PaW%FBuP%P@?lf%ﬁéscry§PaF B £&Sfr 8FeF&hHEHLusdpigdsgration,
st @bl Ragryst ah %hbchokﬁ e&cehb@@b1taryeps@dgcebgbubxlne

and Stabl|lL% ?roq§ét on, Starage .

st 3BFFi £9P5Y rys & R crystaﬁ B *PhRe
cryémahlExrahEOhydnateancbysmabd ahe anéblrandkatien
Cryshayseihs g%hgn 188 &C XS LRlyaerl B ol eggra%%l Qs a base

crys panol ate crystal re easi
haq§|edlbqeaq360§muﬂﬁéppnarw@ﬁﬁﬁrféﬁ%@ ﬁﬁéuﬁﬁ@n: phosphate

DUBhEEEQtIQB aaetﬂ&élﬁgfquQCbtbs @aélhﬁeaxe@h@dalaﬁdlt may

35 th I
SUSBPERL) RRGSGFaNUSer B CAC A PAATERARAN 2o,

( ppedeeriranivent, epredicaka)f ifears .t r andiatsieop fi powdehy
Cr¥3£%hl§%ig§ may include water-absorbing materials such as
highly water-soluble polyacrylates, cellulose low-alkyl

ethers, polyethylene glycol polyvinyl pyrrolidone,
amylose or pullulan, etc., or water-unabsorbing materials
such as, for example, celluloses, starches, proteins,
gums or cross—linked vinyl polymers. The water-absorbing
materials are preferable. These materials may be mixed
for use. Further, anticxidants, colorants,
conservatives, preservatives or, antiseptic etc. may be
added to the powdery formulation. The liquid or powdery
formulation can administrated using a spray apparatus.

In the case of eye drop administration, an agqueous or
non-agueous eye drop can be employed. 1In the agueous eye
drop, as a solvent, sterilized and purified water or
physiological saline, etc. can be used. When only the
sterilized and purified water is employed as a solvent,
an agueous suspended eye drop can be formed by adding a

suspension such as surfactants or high-molecular
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Furthernore, the crystal A the crystal E and the
hydrate crystal have excellent solubility in the
sol vent and conparatively excellent absorptivity.
Since the crystal B is a netastable crystal, it is
excellent in 5 reproducibility%nd stability during
production, and storage stability, and is also

particularly useful raw terl roduction. ...
ot REarard) S5 o pRluPreoYeRreh: Re RULRE Shitpiaizers
re§@entayen@nyshabsSotfdetints4 10n the non-agueous eye

nmet h Ibenzothio hen- 3- ) benzi,m dazol - 2-
£y bo AT RGP SoF PAPEBHLs 877 1aF BT CaP PReformed by
preseny inpeehébbde can- eqnsbususelphatﬂaasuaisaﬂvent. in

COERSSéLéQ”Sf“%&Hl QE%Eg§ﬁ§UEEQQLE¥ @ﬁgeB%QQ|B means other
carriers divi i stered orally or parenterarty
i ntikani eye doepge fFoendosByPafentepurhyas eye- Olntments,

adeEi§&£@ih8”sbﬂﬁkE@%§ EQEfﬁé@ | 8gen@dMbR $htatkOBgents

by tThtravenous, subcutaneous r aimuscl ar,
t ra@Bdee mased; nt FAEEREE) lPr§H§n5§§P ghdthe’ inhalation

|nﬁﬁtbhéhlﬁBsEEbboﬁ&utEbeadQ&dgelﬁﬁrHroéubbén51on

ph t t 20 I
EPREST bR | £SgPRRREEE VBoAREP Lo Eorbt Aot (1T

suspehglbanzsyhiipphen-Gagduhmeshyilpbeheinadezofl-2er a

adpy Dh 251 BLEORA: 65 aelﬁeg%oqhéogfegsﬂgcaﬂseﬁtaaﬁl355 a

by "Convénti on tec Ues usin
phehauoeceitath]) sscipiabtevwbarhi ép ga6ﬁraély used is

exshﬁaga& tﬁ?oQbHdﬁh 9&h@&§thQQEéBEi gbeayéléec thﬁlso,
formo ranul es, powde gro uced

thﬁer@§ﬁ©@h%V8n§FYSFééﬁnPéués(&sﬂﬁé @%Ehﬁ# fRzogpdophen-

In3£9§)ﬁéﬂﬁymmﬁaﬁ&1@5dabha—ua@u@hloTbatéﬁbﬂboﬁc&d of the
sol ution, sus si_on yrug .can be _pr odu
ggg %10% fg

coRVEREPEnAN VERERR U8 s iPhG 36 §PycErsr gstgg Ypblier can
albeheﬁm;nmateredrthe@@@@bn@h@ﬂﬁgoretetc Thb ifbr ppotacts

§§£ésti9nw9€hpﬁgﬂgcedmgyt%"b'%arauqaeﬁehg M2dGeBbssary,

atine,“efc ranul es wder “or 4
soPGPFEﬂceéFécaA%En@CFﬁ@ éﬁt§aF6Fe6§r§H€€réﬁ isotonic

adggBhet apkeBeriAtiie sGasonekrivatiavenoustting agents,

Sugcggggg?uemu151flers, dispersions or stabilizers, etc.
may be added. Also, if necessary, these formulations can
be sterilized by the addition of a sterilant, filtration
using a bacteria-retaining filter, or treatment with heat
or irradiation, etc. Alternatively, it is possible to
produce an aseptic solid formulation, which can be used
to be dissolved or suspended in a suitable aseptic
solution immediately before use.

The dose of the crystal of 4-(1-({4~
methylbenzothiophen-3-yl)methyl)benzimidazol-2-
ylthio)butanoic acid of the invention varies depending on
kinds of disease, route of administration, or condition,
age, sex or Weight'of the patient, etc., but generally,
is about 1-500 mg/day/human body, preferably 10-300
mg/day/human body in the case of oral administration,
while is about 0.1-100 mg/day/human.body} preferably 0.3-
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35 or intramuscular adm nistration, it can be
adm nistered as injection. An injection can be
produced by dissolving the crystal of

4- (1 -((4- et hyl benzot hi ophen-3 - 29 -

'y1) met hyl ) benzi m dazol - 2-yl t hi ) but anoi ¢ acid of the

present invention in water sol uble solutions such as
physi ol ogi cal saline, or water insoluble solutions

c OBSI atgl/agyahum@gabb@yeihe [c$1eS WeiB caS 1P ﬁ@%?’:'a%@%lous ,
or ve e olIls

Ot SSBE e RrB O ee ThsEaRwRIEe, ratnsiedinde Srlsktecsal,

exanphenaaadosagetﬁaﬂmmlam ;v o ammmﬁamuo@r a cream can

be enpl . .Lhe ai nt a b e

t he cry@%gﬁ & etﬁéy%%ggeﬁg k Hveﬁtlon %ﬁ ﬂbﬁéﬁgéﬁhﬁ%hen 3-
oi ¥$ ynpthydebenpegidatel ~ 2awdtmh@)b@t@meanleandb&f the
pm@ Gefl DY nGLX08,3 1ReZ0) @m&%ﬁ%%eﬁgﬁbe

e Si |ers I'n The case o I ni stratio

i t agEynpetegedhacrerion §@p@f@§+1rdiﬂ1§awmls PAgCcesgeisat idepending
SOBh €ﬁ§5¥b§pe§Eﬁvelth@ﬁtﬁ%%% of transnasa

adm nistration, it can be used as a formul ation 15

consi st FX§UBLed Piqig 6PIsGhderpecsmesi tien prayeative

basad /et &el‘nbayl dff eheubaidsemt alventisal tneQhui on,
hat e or..acetate buffer, etc

h
PR Pk My F ok bn AR e REE, S Be P RRFh Pl aseehna
st abifleamasprpr esdyvat ialdergilc tdckisbieer suchA hasalokrgic

po f l.ati cl r-absorbi.n
na?ggﬁéFégéughgg a ﬁgQﬁg% méggr%%%|W%E§carla, c1r%ulatory
poHyaerpkeat egchcek| ﬁpé%OISGWgaIVIé}ﬂCU1@KhéB§,iOH '

DOhM%EE%%@E@leY%QE;EQh&%‘n%kxﬁiﬁkghﬁdgﬁ%cula%ﬁEgse

ul lul an, etc or mater-unabsorb ng materi al
sué SEBerBFeexéﬁﬁPé l@éPI§P§§§§CYSt hegrdiac
pr@heumS;CLéﬁcgun&ndrb©m@ssﬁkhﬁkedavmﬁybg@ohﬁﬁab%l1sm

Tha;WaLEL: Bser L0 IRLeT Ao AP B eberaRley; [Nese

érra e % xed us&Far
ant|OX|dants colorants, conservatives,
presanpakkves or, antiseptic etc. may be added to
t he powdery fornulatlon The liquid or powdery 30
f or nul atREnPERRCEENTRIs PFRCFing fcacsppapl of the present

appafahlsSon will be illustrated using the following

examples. However, the scope of the invention is not
restricted in any means by these examples.

The crystal of the piesent invention was analyzed
under the following conditions.
Conditions for measurement of powder X-ray diffraction
pattern
Apparatus: RIGAKU ROTAFLEX RU300 (powder X-ray

diffractometer)

' X-ray source: Cu-Ka (A=1.5418R), 50 kV-200 maA

Slit: DS1°-8S1°-RS50.15 mm-graphite monochrometer—0.4% mm
Method: 20-0 scan, 0.05 step/sec, scan range of 5 to 80°
Conditions for measurement of infrared absorption

spectrum
Apparatus: HORIBA FT-270
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In the case of eye drop admi nistration, an aqueous or

non- aqueous eye drop can be enployed. In the aqueous

eye drop, as a solvent, sterilized and purified

wat er or physiol ogical saline, etc. can be used.

VWen only the 35 sterilized ang,purified water is

enpl oyed as a solvent, an aquedus suspended eye drop

can be forned by addlng a suspension such as
SurfaCtﬁﬁt§n@5a@b@ha%%b§%%ﬁ%% sp%gtrhﬁp§' %ﬁ%ﬁd@édiby FT-
sol ubl e eye drop b ding solubilizers suc
noﬁﬁoﬁR€S§&PFa€Panﬂs Spﬁ”théonoﬁﬁ&&ueéﬁgoéyén dceprdance

nogiagugoystsdspendedoayaedimepnean be formed by
|nJectabIedno -a%ueoui solvents as ,a solvent

neap@aehhae thamaeye drops, the dosage forn1such as
eY61QLLIERL S, ARRLIGA L0 saluklons ol fusi ng
agents or in erF agen can be used F in the
caSerphlt heailghakasiyerert:hTéugl) nose or nDuth a
sohg%b @ng sg?%%?5|on 10 containing the respective
crysta

neﬁﬁynbéﬁ@@ﬂhuéﬁh&dﬁgﬂyl)nethy|)ben2|n1dazo| 2-

yl 6Bkpl hHEaNeI 6 aeldnefs the present invention and a
phar maceuti cal ex0|p|ent which is generally used is

i NHRPEE LAPSEGh288 "Cnhal ant aerosol spray, etc. Al so,
151bherr espeeti vo°erystal s of

4- %I-%% met hy| benzot hi ophen-
EPRePRGEFHeNzi ni dazol - 2- yl t hi 0) but anoi ¢ aci d of

theampﬂespah i aventinom Weicgh.ealne in the formof dry
poggﬁblgagmoggtadqlQ]s3e%§f t hrough inhal ator, etc.
i t

contacts directly h Iuﬁ%{.e To these
f or nul ablshenahf egede s 2@ Htdenpresein¢alinyention can

aC%@D%@QE@fQ@Erb%r@S@Ucﬁh%sv%%%kp%ECDS@g%%R§'sometlmes with
preser vatives, conseryvatives, wettin

b UEPE BocEhaLLES COraL FaeBbo Paro ea o o CABRiEieps, and the
etOaluﬁapfbesaddhdwnAhﬁoeﬂ&hpﬂ&@ﬁ&&&rﬁDtIh@sepe01f1ed as an

for t| ns._can rilized by the addition of a
st &P gnt8 % rafggn%fg S|ng a bacteria-retaining

fi Exampler 1t reatnent with heat or irradiation, etc.
A'b@BBﬁE%!%hyof'br%%t%ﬁs%.®f94LQ1-((4—methv1benzothiophen;

3-yl)methyl)benzimidazol-2-ylthio)butanoic acid
To 10 g of 4-(1-((4-methylbenzothiophen-3-
yl)methyl)benzimidazol-2-ylthio)butanoic acid (purity:

93% measured by HPLC analysis), 50 mL of butyl acetate
was added and, after heating at reflux in an oil bath, an
insoluble matter was removed by filtration with heating.
Dissolution was confirmed by heating at reflux again and
the solution was cooled at a rate of about 40°C/hour
while stirring in an oil bath. Crystallization set in at
the inner temperature of about 9%0°C. After cooling to
20°C, the crystal was collected by filtration and then
dried under reduced pressure at 60°C for 4 hours. XRD
and IR revealed that the resulting crystal is a crystal
A. The yield was 75%. The melting peak temperature

. measured by DSC was 160°C.
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produce an aseptic solid formulation, which can be
used to be dissolved or suspended in a suitable
aseptic solution imedi ately before use. 30 The dose
of the crystal of 4- (1 ((4-

net hyl benzot hi ophen- 3-yl) met hyl ) benzi m dazol - 2-

yl t hi 0) butanoi ¢ acid of the invention varies
dependi ng on kinds of disease, route of

adgk@méiéa pion, or condition, age, sex or weight of
th e o.tlent etc but generally,l 354|s about 1 500

bo@lyvl nméhaymasan@ﬁm@aalzoadmmmm@t) lb@lﬁ’s,ano\Ma:' |a%1|d5

30 my/ 037 hiinfincbody (£h (FAemGaby 1BPoFRERdpbHsRs 3

subtumeaneplispenntimadagole? -yilahsdebutlbnoiint aiect@urity:

or ot afedpuzbicby FPLEP ALy L I8, Brdds o8y BT umn
quirrﬁé@rn@/t%éﬁ@hm,d&@@l mQ PEt hiléyﬂuta&ﬁ@ﬁ@eama& efidelde and,

presest h@&%ﬂh@oﬁt'§e9§ﬁg aa ﬁnpb%!e%hkﬁe’ahtlﬁg%l%%le
adm ni st ered accor di to. wel |l -known processes,

débae%%gwaanr?ﬁ@v%s BCELVETBEAEN MORE. heR&Apides of

trmmgﬁtldnsaaaec@ﬁf&bﬁearByeﬁtela\tgn 1Qtardk9hx again and
[ nvention |nclug respiratory

remedy OL t he present in

{FRR P LREEER "WashCRe BAoREPAF 246t RfmabOUE 20°C/ hour
irﬁﬁf&mmmﬁiyrand/mn ahleiglbadhseasess&ughlaatlon set in at
all&gg& ner ée§ata£8p gg n%tﬁb 85%%%:§%Eﬁgng to

C|rcula ory eases suc as scler05|ﬁg
| exdesm, t%pemtlavascmarcsysteﬂuwes peililphéerdl by filtration

ci g4l @t oK ydrﬁéatHﬁQQPCEedﬁeeal keégp&bcaﬁn%ﬁpca@gr 4

cardiac insufficiency; and cartil age
metAHot i s¥Ridi 3RdsER §98ﬁaé§drﬁ@&ﬁaﬁh@nﬁ&ﬁéltlng crystal is

osa Qﬂﬁjéﬂﬁltﬂas @Qe@@waeﬁagheoeroceﬁé fnellt@he;dgelaﬁg
%em %stal of thg g gsg nvggtlg will be

i 11 TRFS eH UsTRgSEhe nH ex ﬁpFes However

t xanpe df the |nvent|on i's not

Productjon of cryvstal B of 4—{1-({4-methvlibenzothiophen-

3-vlimethvlibenzimidazol-2-yvlthiclbutanoic acid
To 10 g of 4-(1-((4-methylbenzothiophen-3-

yl)methyl)benzimidazol-2-ylthio)butanoic acid, 60 mL of
acetic acid and 60 mL of 2-butanone were added and, after
heating again in an oil bath and dissolving at the inner
temperature of 90°C, an insoluble matter was removed by
filtration with heating. Dissolution was confirmed at
the inner temperature of 80°C by heating again and the
sclution was cooled at a rate of about 20°C/hour while
stirring in an oil bath. Crystallization set in at the
inner temperature of about 40°C. After cooling t070°C,
the crystal was collected by filtration and then dried
under reduced pressure at 80°C for 4 hours. XRD and IR
revealed that the resulting crystal is a crystal B. The
vield was 65%. The melting peak temperature measured by
DSC was 161°C.

Example 4
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restricted in any neans by these exanples. 25 The
crystal of the present invention was anal yzed under
the followi ng conditions. Conditions for neasurenent
of powder X-ray diffraction pattern Apparatus:

Rl GAKU ROTAFLEX RU300 (powder_Xz4ay 30

diffractonmeter) X-ray source: Cu-Ka (X=1.5418A), 50

kV-200 mA Slit: DS1-SSl1-RSO 15 nm graphite

monBEREBEELeR. 0f A5 ryet aleBhod: 42@19‘$@aﬁetQVQ@enzothlophen_

st epLoeereagn) baAITnhadol 0,89, oNdLLLonS ;10T
nmeasur enent I nNTrare

Appar at us® FERFBﬂfF¢ 2?6((4SBethmlbahzatbdo@h&@Lngon

Spepl[M@tM@$)BEﬁ§HhEQaQ%lE5 yhghﬁ Eﬁgk%g%gc acﬁg C%N:mL of

%) Eg gﬁcor ance
bron1%%l%e?ﬂ% a t WHnefok- EPFﬁ@@@ﬁtwakesaGdBdngnd, after
calrmamucy yu@ 056)015 BRpBr ahdsdi SBbMRZHgDLES @flsnkb
ég%ggug nFt DSC-50 Ter nal anal ySi S SysS§
erence: ﬁ%tg Lan"sp Eﬂlelﬁéiﬁeﬁ Wa&OremOVEd by
Saﬁ%11¢@ﬁtibﬁiEEtaneatibger DLﬁBbluQB@ﬁiwéQ“@énflrmed at
e al um num
(sealed) §gﬁ% eggﬁ%%n fsﬁgp% %gﬁﬁ AFHRPuyFrkacand the
cr & t%ﬁ“tWﬁﬁpﬂ@%k@@ Vihvbat $ ohr chng b@ spe@iilggtpy At

DS@.het hiennad ueeidbe SG VAT Y5 S t he
Q@p co df?%%ns a%% %g 4)?mécondl on% GnetRk B of 4-
vaI ??\Q%@#Rﬁ%s3r¥&ﬂmﬁﬁh&kﬂbgmznmldﬁhol 2-

as yeirthJZQ abtsolatie api@real aydbde. thereby to accelerate
crystallization. After cooling to 0°C at a rate of about

20°C/hour, the crystal was collected by filtration and
then dried under reduced pressure at 60°C for 4 hours.
XRD and IR revealed that the resulting crystal is a
crystal B. The yield was 85%. The melting peak
temperature measured by DSC was 159°C.

Example 5
Production of crvstal D of 4—(1—({4—methv1benzothionhen—

3-vlimethyl)benzimidazol-2-ylthio)butanoic acid
‘To 10 g of 4—(1~((4—methylbenzothiophen—3~
yl)methyl)benzimidazol-2-ylthio)butanoic acid, 60 mL of

acetic acid and 60 mL of 2-butanone were added and, after
heating in an oil bath and dissolving at the inner
temperature of 90°C, an insoluble matter was removed by
filtration with heating. Dissolution was confirmed at
the inner temperature of 80°C by heating again and the
solution was cooled while stirring in an oil bath. At
the inner temperature of 50°C, 10 mg of crystal D of 4-
(1—((4—methylbenzothiqphen—3~yl)methyi)benzimidazol—Q—
ylthio)butanoic acid was added, thereby to accelerate
crystallization. After cooling to 0°C at a rate of about
20°C/hour, the crystal was collected by filtration and
then dried under reduced pressure at 60°C for 4 hours.

XRD and IR revealed that the resulting crystal is a
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e 1 Production of crystal A of
- ((4- et hyl benzot hi ophen-

) nmet hyl | benzi m dazol - 2-yl t hi 0) butanoic acid To 10
4- (1-((4-nmet hyl benzot hi ophen-3 25

t hyl ) benzi m dazol - 2- yIthE?gbutan0|c acid

rity: 93% neasured by HPLC anal ysis), 50 nL of
butyl acetate was added and, after heating at reflux
i N30 @bl Bat hynan v iidisohill ot t afh e RaTRY g5k 4y
filtration with heatln Di ssol uti on was contirmnmed
by tREREFAGUAE FERSUFEady PS4 das0 180s Csol ut i on was
cogkadpak g rate of about 40C/ hour while stirring in

an_oi |l. bath. Cr staII ation set t he _i nner
tegﬁcggpgggnno y tfeia r%. (,lm(.(%—ma Vlrbeﬂzqﬁluophen—

styaly maea s CL blemtladda cf]J-Jz tlmfm amﬂ:atrham Ed:flCBd

under ur t 60 rs. XRD and
I R reveg g ﬁaf)%tsale (‘releg(dl4t| rys aZIO s BIEH; g‘f
A y‘.[hmeyuhglldbwas1%5%az'ﬁie2ﬂ=eﬂmmg>)yb:elatlertoarcpacatdu &0 mL of

%%Eﬁg EX nga%a and PGPQHFEﬂfy]bath
crystal B rret h enzot |op en-
3 PhEngilyoLéRg @ -'f-zuyqrt m@@m;taatmec i %P ‘o o

g 9&5616%16(ﬁa%%b&yhﬁﬁﬁéﬁﬁﬂhﬂﬂﬁ fitratlon with heating.
nmet h¥LI ) henzi m dazol yI t hi ogﬁjﬁt anoi c acid

(p ASEP-UTta9e, Wegs st YEET RETNHG TSR YRe of
colberr byhheamtogr a@jmyi.n Jaﬁﬁi rﬁheofsdmﬂt)ﬂozﬁwsatcﬁgcwafd while

add and, - .after ating at_r qu bat
S%ﬁ§5l O 4D AR @ﬁ \tkaas rermvd: A fﬂnﬂTﬁ'aﬁ%ﬁ"%%% was
heaﬁldmgl at0tPessaingr drenwescadorfa ofedibdppnthedlithg tdtereby to

refg%%ﬁﬁﬁ%%&% @ﬂ% ﬁﬂﬁr§ﬁgﬂ“'(ﬂkﬁ¥¥5685¥€?§zﬁ?z%g&geat a

hour e stirring In an

Cr yéital 1oz abogh L&° G/hanr, tHe idivstalemsa falleafed by
abqqtltk%@onAfah@r 3RO Id¥ D ud REMALIRI B sdNE at 60°C

st al collected b flltratlonl and _t hen drled
o e Ha0Es -pr SRS A BGOSR L

I Remgvealied st hat riviesralequl t iTige grigditdalwass 90%.  The meltlng
peak temperature measured by DSC was 178°C.

Example 7
Production of crvstal B of 4—(1-{{4-methvibenzothiophen-—

3-vl)meth l-benzimidazol—Z— lthiolbutanoic acid
To 10 g of a methyl ester of 4-(1-((4-

methylbenzothiophen-3-yl)methyl)benzimidazol-2-
ylthic)butanoic acid, 20 mL of tetrahydrofuran and 50 mL
of an agqueous 1 mol/L sodium hydroxide solution were
added and, after heating -again in an oil bath, the
hydrolysis reaction was performed at the inner
temperature of 60°C. An insoluble matter was removed by
filtration with heating, and then 5 ml. of acetic acid was
added while maintaining the inner temperature at 60°C.
After cooling to 20°C at a rate of about 40°C/hour while
stirring in an oil bath, the crystal was collected by
filtration and then dried under reduced pressure at 80°C
for 4 hours. XRD and IR revealed that the resulting
crystal is a crystal B. The yield was 95%. The melting

&
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a crystal B. The yield was 70% The nelting peak

t enper at ure neasured by DSC was 160C. Exanple 3 20
Production of crystal B of

4- (1-((4-nmet hyl benzot hi ophen-

3-v1) net hyl ) benzi mi dazol - 2- yI Bibo)-but anoi ¢ acid To 10
g of 4- (1 ((4- nethylbenzothiophen 3-

yI ) rret h ben2| m dazol - g/l t hi o) but anoi c_acid, 60 nL
P iy BRI 2Y Re@ariere We? eC added

an@ mg 225 heating again in an oil bath and

heﬁgwmmm—mbMetM)mnzmﬁdammz-
BT AN eating again and the solution

vvas co00 e%tqn&%g%yl about 20C/ hour while 30

stirrindg9 nfw ¢if paethy yeset ightd-onlsetd+n at

{ Nencdiinate d RIS aly BHaUy A0fbe B 11 a£00] 199 to

t he stal vvas col I'ect ed ty tratton and then
drl e]othltﬂw) istesUrel £1 gor-fatydrdiburan HRD 50 mL

anci Rn ra&}tmtluesd 1 hran/tmescs&ﬁh&hthfrd}c&ﬁ/&é adol St fon were

cryscae B Tﬂgafiﬁ)y was 65% The nelt pea

t erfpyerat i LB YRET 161D Bdahprathy, -ty

rF}’r duudsta lors iof mvacstiadn Braf ﬁ?rﬂorxﬁedmﬁ%ﬁmnﬁ%é& 0 ;

e 70 ut anoi ¢ aci

Ton‘id&) %%J[ﬁf[é(qldf)( (hzep tlthy her? o?%‘fboj; 2igter was removed by

yl )%W?Wﬂmmmtm&w tamad) Pthararoin aef geddidlacid was

of rp&q e vere ad
acﬁiélf%ﬂlq_eacfdﬂ Iﬁ%%@% g%#éa%}?]a tUure C%d30 C.

and,_after heating in an sso‘:’ilw ng
t heé G 5ffercoq & JFROTH L O T I 6 s Lﬁblleafrfatcrﬁrabout

\A/asgcrmv?mﬁ: lmyujfet Itsthtrlajﬁﬁﬂg vut_ﬁ fhrhetﬁ%l rtgat}?‘ ;%r% ! A a1 was
wa e |l.nner erature oO Yy

s IR byt 1 it e i Sshl e hiaduced

st inTEsRyden an 2@1‘1c fatrh .onft hcoume i rm-ar drefER atdifeaXdd that
40Gnel Q- 194i 1S Yatiale B of 4 dra ﬁ?e stals qZhg wield

(1-‘}(4 net hyl benzot hi ophen 3 y nzi'n da
) as 92%. " The melting peak temperature measured by DSC

was 158°C.

Example 9

Production of crystal E of 4-(1-((4-methylbenzothiophen—
3-yl)methylbenzimidazol-2-ylthio)butanoic acid

5 g of a hydrate crystal of 4-(1-((4-
methylbenzothiophen-3-yl)methyl)benzimidazol-2-
ylthio)butanocic acid obtained in Example 8 was taken in a
petri dish and then dried under reduced pressure at 80°C
for 8 hours. XRD and IR revealed that the resulting
crystal is a crystal E. The melting peak temperatufe

measured by DSC was 159°C.

Example 10
Production of methanolate crystal of 4—(1-((4-

methylbenzothiophen-3-ylimethvlibenzimidazol-2—
vithiolbutanoic acid

To 5 g of 4—(1u((4—methylbenzothiophén~3—
yl)methyl)benzimidazol-2-ylthio)butanoic acid, 100 mL of
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yl t hi o) but anoi ¢ acid was added, thereby to accelerate
crystallization. After cooling to OC at a rate of
about 15 20C/ hour, the crystal was coll ected by
filtration and then dried under reduced pressure at
60C for 4 hours. XRD and | R-ré&Veal ed that the
resulti ng crystal is a crystal B. The yield was 85%

WOE'X eak ﬁp @ture neasur ed by DSC was

hatt ti dhtef Re3Bing ®ofeflux in an oil
4 ( ay z&mbtdn;dsbcehxzm@; opheimsoluble matt

ﬁl’@a{{\i' I(F*l ol - o tnr;;\lar10|(?:r acid To 16°¢ by

g of 4NE%$R,%? %%ﬁhl&%th tion was confirmed by
y:c)l\?zt @@@maﬁ?bazoag@ylam d)mtﬁfmhﬁlcﬁw‘ﬁas 69%@1ed at a
0 2 ageldyACi ut anone, wer e added
and, af ter heating i nﬂ}acﬁpro:qmba? ﬁStlrcFJd?%sjorf VihgPat bath.
t h&T¥Rier L igarkdamatante 0T FoGhaniinmsol bl reidns of about

vva@or"e:rmva&tié)t ddd g in oM h hgatd sol uti
onfirned at the@l ner te ratdu oafq b‘il‘:’ﬁec‘ied by

heatl n§a§§'§| n 33y theR \Po’é’sﬂltﬂﬁﬂ adrasidme at 20°C
st iflori Aghonran oiRD katd. IRA\trevtehﬁécﬂﬂ:@faﬂ edﬂéerraetéﬂ' ftf’rf

Q&%Q tﬁg/;r ggzot al%%‘%? §r9'%t|?é’( hy I§¥e Yaiedidd awest -60% .

anoi ¢ acid was added, thereby to

ac:@glog[]@tc onCh¥StRlhization. After coaling to 0OC at a
raﬁﬁ%mﬁ%&%%—@—vﬁ#@dﬂﬂat ed

bym-t Vigenaat andphemerd —orli ) od: yd e bemedus el Ay1esur e

at y60Ei bohudahByES 5-i¥RD and IR reveal ed that the
resultl Ng_crystal 1s'a - 35 _crystal D. The yield was

85% HePti AgCp¥atalt Enpér 4tude ( ﬁéa@@rt@d'lbyenBSGihlophen-—
maé 18@ﬁbtﬁyambbﬁzﬁmRHgﬁggtaonghlgﬁ5@%%5090 acid obtained

hyl benzot hi o
3 % ﬁ£§ﬂ€?§bén2|n1aﬁfgﬁgg QIFHl&?bﬁPaﬁ§|@e§6ﬁ601o f01lowed
Y atigring- ﬁﬁtﬁ?lﬁeﬁ@wtbnephean The cry stal was

I i d
’ e‘“ﬁcﬁﬁ”fi@???'%g?% 7 shd' ChRHLARRLE BRuCr Pariced
OIPr%%f for 1 hour. . XRD and IR revealed that

the resulting crystal is a methanolate crystal. The
vield was 90%.

Example 12

Production of ethanolate crystal of 4-(1-( (4

methvlbeﬁzothiophen—B—Vl)methvl)benzimidazole—Z—

ylthiolbutanoic acid

To 5 g of 4—(1—((4~methylbenzothiophen-3—
yl)methyl)benzimidazole—2—ylthio)butanoic acid, 90 mL of
ethanol and 10 mL of butyl acetate were added and, after
heating at reflux in an o0il bath and dissolving, an
insoluble matter was removed by filtration with heating.
Dissolution was confirmed by heating at reflux again and
the solution was cooled at a rate of about 20°C/hour

| While stirring in an oil bath. Crystallization set in at
the inner temperature of about 40°C. After cooling to
0°C, the crystal was collected by filtration and then
dried under reduced pressure at 20°C for an hour. XRD
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and dissolving at the inner tenperature of 95C, an 10
i nsol uble matter was renoved by filtration with
heating. Dissolution was confirmed at the inner
temperature of 90C by heating again and the sol ution
was cooled while stirring in an oil bath, and then
60 nL of water was added at .hginner tenperature of
about 60C, thereby to 15 crystallize the sol ution.
After cooling to 20C at a rate of about 40C hour,

t heamd yER atevesled| thetedebyltingt eavsealand thekhanolate
dri apgder r gCﬁg Ere&ggrgzax 60C for 4 hours. XRD
and TR reveal ed that ?he Feslilting crystal is a
cryBxample The yield was 90% The nelting 20 peak

t enpes LA FolleaB UL EHaRY1 DEC w5 {18C ¢ Bxqqpl g 47

Production of cCrystal B O :
4- (B 1 ' pmethyl )benzimidazole—2-
3- Wi trei by henzi el dazal - 2-yl t hi o) butanoic acid To 10
g of a nmethyl ester gf 4-%%-%%4 25
met hyl benzdt b¥ ophed- BYJFFhet fY 5 behzPhi daddrL44-
%IL twﬁ@mmmmgiuengla-m ) Ioéthjzt ;ﬁhyd@gﬁu&a@@p@ _50
" | 0xl sol ution

me.égﬁg eg and, %f?g?&hé%??gﬁggbégnéfﬁmgﬁeoglWBEtﬁ?Spended
t hen hymg) yoff el onfobkoped floy netliakitkhe aitngorc for s
30 Hymer at ol atter S, :

P AP e ELePLEa By S tRSkicn gpa chen

rempved by filtration wth

- acétiiehdindetagreditered Mheseunmi at a2l figfolreannhenr. XRD and

tenpendiw0cd GG rMEEFigoatiygdp 20Cat

of about 4OCEQSUr whi | e s%??riﬁgg?n an oF 6gP%§B?ﬁge
cr y&ACAtas dd19 aetetd by23588i¥trati on and then dried
underampdeudeld pressure at 80C for 4 hours. XRD and

L PR N NG DS HID0 TRl Rl kS, 8T YEh2

B. .
t emeddhytliven auidsiomtety3 BEO neish A bten z ExAdake18- 2
PrQQ%%HbQ%d¥EAa§HEH53§ryStal of 4-(1-((4- '

_ To 5 g of 4~(1~((4—methylbénzothi0phen—3~
yl)methyl)benzimidazole-2-ylthio)butanoic acid, 80 mL of
‘1-propanol and 20 ml. of 2-butanone were added and, after
heating at reflux in an oil bath and dissolving, an
insoluble matter was removed by filtration with heating.
Dissclution was confirmed by heating at reflux again and
the solution was cooled at a rate of about 20°C/hour
while stirring in an oil bath. Crystallization set in at
the imner temperature of about 40°C. After cooling to
0°C, the crystal was collected by filtration and then
dried under reduced pressure at 20°C for an hour. XRD
and IR revealed that resulting erystal is a l-propanolate
crystal. The yield was 76 %.

Example 15
Production of l-propanolate crystal of d—{1-((4—

methylbenzothiophen-3-ylimethylibenzimidazole—2—

ylthig)butanoic acid '
2 g'of a hydrate crystal of 4-(1-((4-

methylbenzothiophen#3—yl)methyl)benzimidazole~2~
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met hyl benzot hi ophen- 3-yl ) net hvl ) benzi m dazol -2 5

yl thi o) butanoic acid To 10 g of a nmethyl ester of
4-(1-((4- ' '

met hyl benzot hi ophen- 3-yl ) net hyl ) benzi m dazol -2- .

yl t hi o) butanoi c acid, 20 nL of tetrahydrofuran and 50
nmL of an aqueous 1 nDI/L sodluﬁlhydrOX|de sol ution
were 10 added and, after heating again in an oi

bat f t
D2t s % AN ALY 2o5 8368 11185 ROELORAPY. By bleoncponaca
remived By mkf idf rhtporpaneh dedtl mgl. afdwahen,S5folloked by

acetgtha;qrﬂ; was 3@esled, whi |1, el nt afAL ngr%gﬁa!ln{}gg collected
erature at 30C. 15 After coolin
ﬂ%ér Foditeatiion rapd Brempdtted 4‘6‘@%%%8%?15@ pressure at

st i 3y ﬁd’r ath Gidubat hxmb f@n&rmt@év@medcehlae%@gultmg

by filtratian and, t hen d under reduce res
o Sswsed O A e mi e Kokl og Thalvietd vas o1 =

r es itdainpd ecriyist al - |s a hydrate crystal. The yield 20

e . - = OT L
4_(g@@@gi@gm@gg&ggnhenfﬁﬁu&ﬁmethvl}ben21m1dazole 2~

3'V?ﬁ%ﬁHB§ELQ%%QﬂE§E§¥H 2- vIthlo)butan0|c acid 25 5
g of a rate cr

of  4-
net hyl beﬁ?oﬁhigo rﬂ‘ﬁ-%@h%ﬂﬁﬁbib@#ﬂ?@%ﬁg@n’h@“3~

yl t Bl onbehangie it Qbicuded &I@@W&@a@oﬂ\@saéﬁge%o L of
etri i sh nd t hen rled under reduced
pregsag8pﬁP° o@nd &#)8mh AL Wike | Wjed eadg after

t hahehhengealﬂl rerfg.u30 iaf yat adil Saeﬂ:lcra/ﬁd allifsolPeng, an :
K tenperature neas

Eeabpr 9625, BERRAONAS Al RHbIs LGB Sa ik neating.

4 (mlggqlutlon was confirmed by heatlng at reflux again and

et bk benz gt harhery %édféﬁsti]c%/lg benzi r%fla:ﬁ%ug 262 C/hour

yIthlo but anoic acid
4- (VYhite- gEiRyLpenZst A bnth. Crystallization set in at

yl ) eré hyhhbenzbfibéazalnd: Wi NEPUtHaE ¢ agkdor 100611ng to
of 0°C, the crystal was collected by filtration and then
dried under reduced pressure at 30°C for an hour. XRD
and IR revealed that resulting crystal is a Zépropanoiate
éryStal, The yield was 82 %.

Example 17

Production of 2-propanclate érvstal of. 4—(1-{(4-

methylbenzothiophen-3-yl)methvlibenzimidazole-2-
ylthio)butanoic acid N

- 2 g of a crystal E of 4-(1-( (4~
methylbenzothiophen-3-yl)methyl)benzimidazole-2-
y1thio)butanoit acid obtained in Example 9 was suspended
in a 8 mL of 2-propancl and 2 mL of 2- ~butanoneé, followed
by stirxring at 30°C for 8 hours. The crystal was
collected by filtration and then dried under reduced
pressure at 30°C for an hour. XRD and IR revealed that
resultihg crystal is a 2-propanolaté crystal. The yield

was 90 %.

Example 18
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15

- 37 nethanol was added and, after heating at reflux
inan oil bath and dissolving, an insoluble nmatter
was renoved by filtration with heating. D ssolution
was confirmed by heating at reflux again and the
solution was cooled at a 5 rate of about 20C/ hour’
while stirring in an oil bath- 4@grystallization set
in at the inner tenperature of about 30C After
cooling to OC, the crystal was collected by
Eradusitiom gharyhtal

Cfi | B _ ' mddsertzreaﬁh;mteibrprﬁ&w@s@él B of 4-

20C ¢ 1fqre4l. :

resul ti ng 1

y| e L0728 A5

crystal afo 4 Ok (6(4:‘]: Stal B and 100 m I’]E{C? g ci:ystal D of 4-
azo

nmet zothl ophe ) net hyl ) benzi
yl t RI}iE)qut gﬁ&héﬂﬁ’ Ofé‘l?@%“ Yryatdiylg beinzimidazol-2-
4- (Flezbdoth)aananz@tdmmm suspended in 120 nml of 2-

- 3- yb)lrgggg}zlle) b%@(ﬁ'l%%%é A t h| 0) but anoi ¢ _aci d

obt ai a4 gy P@.ln@ad}h at 75°C for
met BdnBpursel | 6\£§Qr b}DC@IJJHQ’ |tm:g 20° 2GE f0rrade dJOWhout

. Thezgryghals | it 14T ayiqo d then
dried underr\rl\gﬁa"gg E%%g%q SSur éatnat %afatg‘r’ fh’r‘?Ol‘ﬁrYStal was

>G{F%%HGFFﬁﬁebgaﬁéétrﬁaﬂontﬁ@dré@mmndmgedryaﬁam|n@dmced

netivesekate stysbab. rihes Yoohd Wagr$0Y | e
Producti on ﬂ:&et hanol at e crystrgl ?{R% (é%’dE?§nQ é’eazled that

met HyF bERZY Bﬁh%ﬁYétéﬂ)&étﬁypywéﬁ@#npdaz@he Zield was 90%.
yI tTin@)lbellaimg0paﬁkdt§ﬂp5rgtﬁﬁre measured by DSC was 184°C.

4- ( y zot hen- 3-

in%célgyﬁrgéegz}l‘ bfﬁgéggtyl t hi o) but anoi ¢ acid, 90 ni
of et hah‘@lC@tmdbe_l_Oenpeoteautyhtatabahee\/\@feaa%?@tal of 4.
an r :
di g(slo-?{ﬁ@ mé&ff}?%{;%?tg]& ﬁg%‘ t er ng{b,\),ggnﬁj}mldazol 2-
fi FrEt Py areheatehg. ofDtbgopuesentmmavennﬁbnwea

byeﬁ&ﬁﬂﬂﬁ&héﬁuéef&#xcéﬁék8138@ tths§8L35é° 8B31ity and

Co%lreo% acttJ_onr agr%gés about 20¢/
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while stirring in an oil bath. Crystallization set in
at 35 the inner tenperature of about 40C. After:
cooling to OC, the crystal was collected by
filtration and then dried under reduced pressure at
20C for an hour. XRD 38 and IR rgveal ed that

- resulting crystal is a ethanolate  crystal. The yield

was 72 % Exanple 13 Production of ethanol ate crystal
of 4-(1-((4 5 CLATMS . :

nmet hyl benzot hi ophen- 3- vl ) net hyl')benzl m dazol e- 2-

yl thio)butanoic acid 2 g of a hydrate crystal of
4-(1-((4- |

met hyl benzot hi ophen- 3-yl ) net hyl ) benzi m dazol e- 2-

yl t hi o) but anoi c acid obtai ned irn Exanple 8 was
suspended: 10 ih ¢0ystadf ost hanpl+ ( foldais i,

L - ‘ : thioé%en-B_
sti ryi el 3 rs,_ Jhe crystal” was zo.
col 1 oered b{xﬁpgi Ph oL e e acsigclerystal

predsly "B eddsan PowdeXRE-mnd dilftreMed e bat tern

thatha{‘%@t({. - S, an et hanol ate crystal. "The :

yi el d was 881{% é%/[%}%g%ﬁl é)ef‘j(sl?r%dietﬁlﬁ‘?féﬁn angles 28 of

1- pragprarotiaac ek y st ab ° of 18- 0% ((K.4°, 39,30 o 0

met byl kenzot hi ophen- 3- vl ) net hvl ) benzi'ni dazol’e 4~ 6"« 22.3° and

yl t hi o) butanoic acid To 5 g of : '

4- (1-((4- et hyl benzot hi ophen-3 20

yl ) met hyl ) benzi m dazol e- 2-yl t hi o) but anoi c acid, 80 niL

of 1-propanol and 20 nL of 2-butanone were added

and, after heating at ref lux in an oil bath and

di ssolving, an - insoluble matter was renoved by

filtration with heating. Dissolution was confirned .

by heatifg atfr SVEEBhLHH and 125 (thmeshy UbEABOWAS sphen—3-

coo¥ kiimathgly bee zdinialort 1 20CLheys LLle skirring in .

an gj| ?ﬁigh crystallizati ong‘get Fﬁ)'ﬁ?££’f’ﬂéci ﬁﬁég (erystal

tenpefafure of * gt?t YREOVIPY eX—EBY| dhffractD6n phetern

crystuingashephteetad i fiddkat Lon gapd then dried

undaeg Leduced pressure at %Ocoforgaﬁﬁg% StEkpingles 28 of
proximately 14.1°, 17.7°, 18.6°, 22.3°, 23.5°, 24.3°

and 26.2°.

| 3. A cxystal of 4~(1—{(éwmethylbenzothiophen—3-
y1) meghyl )benzimidazol-2-ylthio )butanoic acid (crystal

D), which yields a powder X-ray diffraction pattern

hav1ngfcharacteri§tic peaks at reflection angles 20 of

approximately 11.4°, 13.8°

« 16.7°, 22.4°, 23.9° and
25.5°. | :

4. A crystal of_4—(1-((4—methylhénzothiophen~3—

yl}methyl)benzimidazol—Z—ylthio)butanoic acid (crystal
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30 and IR reyeal ed that resulting crystal is a
1-propanol ate crystal. The yield was 76 % Exanple
15 Production of 1-propanolate crystal of 4-(1-((4-
met hyl benzot hi ophen- 3-yl ) net hyl ) benzi m dazol e-2- 35
vl t hi 0) but anoic acid 2 gof a hzgrate crystal of

4- (1-((4- -

met hyl benzot hi ophen- 3- yI)nethyI)benzinidazole-z 39 -

It hi 9).but an aC|d tained jn l.e 8 was
sus%éngé EB gﬂ % 6k§g§ﬁ- %?E?%ﬁ}%ﬁ Rt e
f ohhowne bMargt:ﬂerm@&l@t pe&d ot G ichertd st ag of
was collected by filtration and then dried under

r edlpeEeXprRatshye 14t- 45 36€ -Borr &P Hour 20xR0 Akl 1R, 22.6°,
reygaked;hhatsrqsulting crystal is a 1-propanol ate

~crystal. The yield was 91 % Exanple 16 Production

of 2-propanol ate crystal of 4-(1-((4-

met hyl benzot hi ophen- 3- yI)nethyIIben2|n1dazoIe 2- 10
yl t hi ol butanoic acid To 5 g of :
4-(1-((4- nethylbenzothlophen 3-
yI)nethyI)benzinidazoIe -yl t hi o) butanoi c acid, .90 nmL

_of Opanﬁlc§?g g e QL W@tqu;W@%§¥fﬁg¥%}5¥%lophen 3-

after reatin ["ux | an ol
dissphetingl ) Iaﬁn z3nidesiodble ydthtiar) hmgnnoem\ﬁexicbylydrate
fi ti Di |44t 1,01 fi
“Leﬂ%%ﬁ% A R SR

o B 2t Bon apa tsPrab Gy IPGCIRGHAC tRlisE 161 inedkey dtn
a I [ e bnn s 5o
t&né;feire%’%o%éé%%t 2BoR ApREnd iy 18726 00s 2re
crystat, was.ed] | ectad by 4f.i2l°t raatd s .arfd t hen dri ed
under reduced pressure at 30C for an hour. XRD and

IR reveal ed that resulting crystal is a 2-propanol ate

crystal. The yield was 82 % Exanple 17 25 Production
of 2-propanol ate crystal of 4-(1-((4-



met hvl benzot hi ophen- 3-yl ) net hyl ) benzi m dazol e- 2--
ylthio)butanoic acid 2 g of a crystal E of 4-(1-((4-
nmet hyl benzot hi ophen- 3-yl ) net hyl ) benzi m dazol e-2- 30
yl t hi o) but anoi c acid obtained in Exanple 9 was
suspended in a 8 nL of 2-propapol and 2 ni of

2-but anone, followed by stirring at 30C for 8 hours.
The crystal mas coIIected by filtration and then

dried under prgssure at. 390G, Log, AR AL o SRR -3-
Zfﬂgtﬂlﬁ)rk%\ﬁ%%n aEQ?IZ %étﬁ?§%&ﬂaq1gn%r yS& Glg s (ﬁrystal A)3
zR! HB@”B Laie qryshed nlheH &ld o 0as:90. 201 SXAPH €.1442,

Q2OE oﬂﬂftérg*p ﬁOc&FV§BaL\n 19Yr§fé%f‘sdﬂsoggt9£n specirim

1nC %M@& lﬁl tl:oﬁl de.
4- nethylbenzothlophen 3-yi ) et hvl ) benzi m dazol 2

yIthlo)butan0|c acid 10 g of a crystal B and 100 ngy

of g crystal Dpfi4- 5or (4- methylbenzothlo hen 3%
v16 he {h MRy hbenzet hi t&ﬁmoﬁbyﬂa)ﬂmbhyla)&%nm e.da zgg
which! #dd @Eanei faRCihneEe SHSRRdadnt k20 M of 2-

but anone, followed by stirring in an oil bath at 750

for 24 hours. After cooling to 20C at a rate of

about 10C/ hour while stirring in an oil bath, the

crystal was 10 collected by filtration and then dried

under reduced . pressure at 60C for 4 hours. XRD and

IR revealed that i) the resulting crystal is a

crystal D. The yield was 90% The nelting peak

tenperature nmeasured by DSC was 184C. Industria

Applicability 15 It can be expected that the use of a

crystal of 4-

(1- ((4- et hyl benzot hi ophen- 3-yl ) net hyl ) benzi m dazol - 2

- ylthio)butanoic acid of the present invention is

advant ageous for control of the storage stability and

production process. P:.. 41 -
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CLAIM5 5 1. A crystal of

4-(1- ((4- et hyl benzot hi ophen-3

yl ) met hyl ) benz. i mi dazol - 2-yl t hi 0) but anoi ¢ aci d

(crystal A), which yields a powder -X-ray diffraction

pattern having characteristic peaks at reflection

angl es 20 of approxi mately 9.0, 15.20, 16.4, 19.2,

20.6, 22.3 and 10 22.6. 15 2. A crystal of

4- (1111(6(4-1W®t1hy|1@ejh20tm9@hem2@7 11 ;

yl)net ggkm52|n1dazol 2- yIthlo)butg%OigGQU%?d 743 cm® in
Jﬁ¥ e% QﬁPS&%¥d%PQCESWHeﬁDXPP§@881um bromide.

dlffractlon pattern having characteristic peaks at

reflection angles 20 of ‘approximately 14.1, 17.7,

18.6, 22.3, 23.5, 24.3 20 and 26.2. 25 3. A crystal

of -4-(1-((4-nmethyl benzot hi ophen- 3-

yl ) me- hyl ) benzi m dazol - 2-yl t hi 0) but anoi ¢ aci d

- (crystal" D), which yields a powder X=-ray
- diffract Ben Pattarstahaefng—¢Barldétaetbyilbepeaks atphen—3-

r etyl196id 0y 13 B@nes rd 0 o 1- 2P
e 22 S g 30 25 g%h%lgh%aég’ﬁét Feig (crystar

A- Pﬂ’(@A1ﬁ@tﬁ?ﬁbéﬁ¥ﬂ?%l%ﬁh%ﬁy§ numbers of approx1mate1y

yl nmnhyll)auanzumsisa,zobﬁlyl 1 biag) but 8goi Qs%Cla@ld 746 cm™ in
(cr st.al whi ch, %?elds a powder X-

&@FISE ga SH PHERR ngPEREF @téplgPFésﬁéQWShﬁomlde-
reflectlon angl es 28 of approximtely 16.4, 16.8,
19.6, 20.4, 21.5, 22.6, 23.4 and 24.1. 5 5 A
crystal of 4-(1-((4-nethyl benzot hi ophen-3- 10
yl)met hyl ) benzi m dazol - 2-yl t hi.0) but anoi caci d hydrate
(hydrate crystal), which yields a powder X-ray :
diffraction pattern having characteristic peaks at

‘reflecti 8n aRgCey biohpprétirtétengthylPent®thiophen—3-

1558,) miékh1 ) B3nk it 2 BP9t hiolButanoic acid (crystal -
E), which has peaks at wave numbers of approximately
1716, 1286, 1221, 1196, 1144, 761 and 742 cm™ in an

infrared absorption spectrum in potassium bromide.

10. A crystal of 4-(1-((4-methylbenzothiophén-3-
yl)methyl)benzimidazol-2-ylthio)butanoic acid hydrate
crystal (hydrate crystal), which has peaks at wave
numbers of approximately 1705, 1310, 1288, 1248, 1194,

760 and 746 cm™ in an infrared absorption spectrﬁm in
potassium bromide.’



20 25 30, 3543 6. Acrystal of

4-(1- ((4- et hyl benzot hi ophen- 3-

yl ) met hyl ) benzi m dazol - 2-yl t hi 0) but anoi ¢ aci d

(crystal A), which has peaks at wave nunbers of

approxi mately 1711, 1442, -46285, 1204, 771 and

750cm1 in an infrared absorption spectrum in

pot assi um bromi de. 7. A crystal of

4-(1-((4- et hyl benzot hi ophen- 3-

yilD).mek hydrplgenzi niadazolo@uylndi @) buterieilc Bei dvhich comprises
perfolr@iyst alodB)Ying Whiedt=has zpeaks atrowavie BYOBEISH Obr 4-(1-((4-
methyaBRh S HASHh 344 ) nd Y161 ) Hekdlmi 42901 - ﬂ-%%%m%%%tanozc

acid, 1%%& 7§§Oa¥5&&gl f”g ﬂl@ gﬂd n{ééy g%gflo ethanol, 2-

SSIL.um

butan& 1 F?g]ﬁbt§§lBeﬁ%é?ﬁ|8Bﬂ%$P% of two or %ore klnds selected
from §peRpt hyI ) benzi m dazol - 2-yl t hi 0) but anoi ¢ aci d
(cr yst al é) whi ch has peaks at wave nunbers _of

oxi RECSPYS10F 47087 09AF Y 138X TYFRY, Bpashifhggcomprises
addln%e alﬁ@lllm@n@mt 97 t&e CAYFBR b alisor poiesh csgetek um cooling
crystiflpopdassi ufirdr oai delutlddn Oof Ader §st &d-mafthylbenzothiophen-3-
yl)medh{ 1y iz eitchyplonenz ot bh opheitadroic  acid, and acetic acid,
tetraﬁ&ﬁggbﬂMh)b%@%b%hgﬁzob guﬂéﬁ&ﬂé”k%gﬁégo'Srag'ﬁlxed solvent of

r I S

o SptBitargh MRty i DURTES oy o e
CTYStaas Bo e i Rki % ect Tt P 4~ (1-((4-
methyé@?%ggﬁQHﬁgﬂqﬁﬂ3d§l)Qsthﬂ Q?Qﬁﬁﬁ%?éFobf ylthlo)butan01c acid
used 4s(gtg(Uimpetlarielrénzot hi ophen- 3-

yl ) met hyl ) benzi mi dazol - 2-yl t hi 0) but anoi ¢ aci d hydrate

dsystial pEhydrat efer yoraiycinghi eh ¢rews iedaks, atvhwghe comprises
addlngumberQrg%taprOBBnEiekyxﬂ7ﬁ56t331@n 1288,ind248Bystallization
from 11945 760 sandcid4d cm' oien an iznfrar ed-alsenpthedihiophen-3-
yl)me%H??fEéﬁaldldé%gpoL9§§hi%nﬂHﬂ¥Hd1% acid, and acetic acid,

tetrahvdrofuran,



35 -45- 11. A process for producing a crystal B,

whi ch conprises perform ng cooling crystallization

froma solution of 4-(1-((4-

met hyl benzot hi ophen- 3-yl ) net hyl ) benzi m dazol - 2-yl thio

) butanoic acid, and 5-100-4®l ds of acetic acid,

t et rahydr of uran, nethanol, 2- butanone, water, or a

m xed sol vent of two or nore kinds selected from

them 12. A process for producing a crystal B, which
methagohpri-deganaddi ngpitarsmelkl aamoand ofludps ofyswal oB masre kinds
selecac8eethrCrjisdal wharenol thg amryst alfl ithat cepstalom aas the seed
cryst80l utd o ofi-de{ 1-H( 4wekEhy| benzot-hiophefredhylbenzothiophen-3-
v1) me¥hy MBI benz b daziol -3 vyik b hd 0) butanai ¢ @é-‘écﬁ aRd  starting

mater@Gflic acid, tetrahydrofuran, nethanol, 2-butanone,

water, or a m xed solvent of two or nore k| nds

sel, eCAedpJJc%gbt hess WhehBEind Ne aEPWMta10f pt Neynich comprises
perfo%%’?& aéry *('ér't@l é?ﬁ:l%ﬁ Cg&lcﬁtn wh%ep 3911 %O{PanYnﬁ’\%fgm)re than a

half olv to an ac lution of
ﬁ ENZ 0t | 0] ep nzim CI Itgﬁ

?E% P hengoth dentn 3y RN engin daedl 2
Ylthlﬁf%‘b@@llgo?cﬂ odu0| ng a cryst al D, which conpri ses

?]Sijd t he cr%stP D as a seed crxstat ll n cool ing .

|1?1’i’§teF T ofra“settdi 6n of ¥S COMPEL1SEs

perfogm qg E?$ﬁé%¥%ﬂ%£éﬁ?o?ﬁu8 ﬁ%ﬁg:?.rmmpolar hydrocarbon as a poor
SOlveyF) n"?ét A PsehzE masz sPLptirR rﬁfo)‘lbdf-ahb‘% eiay dhengpghiophen-3-
yl)meggetikenadintdazalefrahyfdirdfytancic 46idmet hanol ,

2- but anone, water, or a m xed solvent of two or nore

Kitnd&he seteseped TPF opf e IWReFEYH-AhE arbeFiirgr tPhelaim 15,
wheregpysha|nddrasat heydemd rbeny §6 aheianey. 0yc20wispevwehghtane or a
mixedobodlvéit ((f4-twet byl hene ok imdpheriedted from them which is added
in anyhnpemithyl) berw ithibdaz daid plft Reo)butanei ¢ acid used as

starting nmaterial. 14. A process for producing a

driyst al ®yooshschfcompriodesingerd ocavsigerl B, which comprises
perfoehysi alduitzationtiby adgs gl Maketon rbyarddmygndciofl tdDBesolution
of than axahal f géracetisaraci dofis a-poel (salt@RlbedD @R ophen-3—-
yl)me@ﬁﬁi'Hén@ghihéﬂylubLQIhﬂﬂo}butan01c acid and water, and
tetra gﬁﬂu&én hgyﬂlﬁ—ﬁﬂzouﬂ %@Qﬁgng’ y!ﬂ ngt H}(J(e)cpegglv?nqa%%l twoe or
more klr%ls s Cl %%ggn%lr%macth m l\?hll% %Q%ec%ﬁnﬁx% REO 29 s0°¢ or

highed conpr |

18. A process for producing a hydrate crystal, which comprises
performing neutralization crystallization by adding acid to a solution
of an alkali metal salt of 4-(1-{(4-methylbenzcthiophen-3-
yvl)methyl)benzimidazcl-2-ylthio) butanoic acid and water, and
tetrahydrofuran, methanol, 2-butanone, or a mixed solvent of %two or
more kinds selected from them while maintaining at about 40°C or lower.

19. A process for producing a crystal E, which comprises drying a
hydrate crystal of 4-(1-((4-methylbenzothiophen-3-
vil)methyl)benzimidazol-2-ylthio)butanoic acid under a reduced
pressure.



performng crystallization by adding a nonpol ar

hydr ocarbon as a poor solvent, to an-acetic acid

solution of 4-(l-((4-nethyl benzothi ophen- 3-

yl ) met hyl ) benzi mi dazol - 2-yl t hi 0) but anoi ¢ aci d. 16.

The process for producing d&7%rystal D according to

claim 15, wherein the nonpol ar hydrocarbon is

hexane, cycl ehexane, heptane or a m xed sol vent of

two or nore kinds selected fromthemwhich is added

in an anount of nore than a half of acetic acid. 17.

A process for producing a crystal B, which conprises

Fér-f ok nbmgceneat ridd zat dnc try staldriyzagilord bywhddhngomprises
suspeagiithgt 0 & sol ykiyenalof af al kat{1retainsaldiefhzothiophen~3-

yl)me‘*:h@l @)@%Z%EBXEQQDQQEM:QP Bafanoic  acid 9T solvate
benzi,m daz I thlo)b tan0|c aci

ther%&ﬁ' o %dml Fetr 5h ygro%urani:net kbﬁ?%ngﬁiecg?d from
them 5 igy xéd 281 vEmtddf "t%o a5t ifor éCRﬂndsm%@P%%t afhasn, ethyl
acetatimem mhopel nacetaite, ngi sepadlt  50€tate, hicgherl. d8etdte, 4-
methy-Qcessthabnpl oduck AguBaiytk at e eeyshRydrohh £dn, toluene,

meth %Qﬁp“ é@ﬁan&frf(’f %f}&)a[h%ﬂ rabi.zat)on, fry%}aac' el Za&onl:{ mixzed
d | t' al
Solvea%‘ﬂ AL B oLl BinTur ke Bt ofond . T2

th benzi m dazol | t hi o) but anoi c acid
Ao ERAr e o Gt T bt o Ul ahbfecTapTal of

any en% REd CdafFent o¥0t\%8ror0r rbr BLEFRER 881 detcecd” roare kinds
seledtlkemiwbiml €hemi atabni agtaveaboutedO@or | ower. 19. A

process for producing a crystal E, which conprises

@2y g ehymyglr attehébystal cofmprising the crystal of any one
of cHad- ((4ometdyl benzotii ophen- 8f two or more kinds selected
fxcml%J net, yghbggEind§5§Eeal¥hEhlo)butan0|c aci d under a

uced pressure A process for producing a

%raystAaC;;ﬂI%vewl% COI Iseas J_Séf&QﬁPCEJig & OrYE@lo rQf diseases,

2lle JQ net h Ibenzoth£ P 1

YEnzi m taZ8rF2- ?¥¥h|5f%u¥angﬁée§5?a or Gfroulatory
dlsea3’5@|S\rat eOrt hdt®st , Y H xe&’%ﬁéﬁ%ﬁ of "¢ R Bk Gror gliseases,
comp rkisnas sEhecKQQSﬁﬁdn1OEh&nurnozelo@Ef@ﬂdsmsf acetd c10, or a
mixtuvae of melbyloracebat e kielhy! sc Beeiat efrff OpyenaGe atg, active

lngrédy%ggopyl acetate, butyl acetate, 4-
yl - 2- pent anone, 2-but anone, tetrahydrofuran,

toluene nmet hanol , et hanol, 1-propanol, 2-propano
water, or a mxed solvent of two or nore Kinds
selected fromthem



21. A pharmaceutical conposition conprising the
crystal of any one of clains 1 to 10, or a m xture
of two or nore kinds selected fromthemas an active
ingredient. 22. A chymase inhibitor conprising the
crystal of any one of clams_14$40.10, or a m xture of
two or nore kinds selected fromthemas an active

i ngredient. 23. A preventive and/or a renedy for

i nfl ammat ory di seases, al | epgreadirseases,
respiratory tract diseases, circulatory diseases, or
bone and/or cartilage netabolic di seases, conprising
the cry¥earogf gaysdmd dfommaiafs 4- tlo-(10i-or a :
M %e¥h918En g 3Ki f I h S an
act | ve? [ ngr%ggihgﬁ . Arf_18 > yl%é%“‘l%%(ﬁc) k%g]rgllorﬁ{sg czro;lgf 1|
fOVﬁEhéP)QpFimPe&: acid from a solvent, and a process for
nephybbenzehhicaphert3ae) MidWldhenzi nidazol -2- 5

yl t hi o) butanoic acid froma solvent, and a process
for production thereof are provided.



