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TN- P768 DESCRI PTI ON CRYSTAL OF BENZI M DAZOLE

DERI VATI VE AND PROCESS FOR PRODUCI NG THE SAME 5 Field
of Invention The present invention relates to a
crystal of 4-(1- TN-P768
((4- et hyl benzot hi ophen-3-yl ) nethyl ) benzi m dazol - 2-

yl t hi 0) butanoi ¢ acid, a process for producing the
same, and a pharnmaceutical conposition containing the
sane. 10 This conpound has EESURIFESEN nhi bitory
activity in the living body and can be used as a
preventive and/ or renedy for |nflannatory di seases,

al l ergi c di seR¥ETA &

circulatory di seaﬁﬁémgs Qegepﬁagge;mgiggt' 8
met abol i ¢ di sease ertain
conpotft ik Eﬂﬁﬁﬁﬁiqmbre ki nds of crystal forns,

these di ffres esfédfcstﬁvé‘rﬁﬂ&a azf&aft%fseﬂcfoe% ctr%aéal of 4-(1-
IS _conmmon nown t

hi sm
2[ Z\Z 4?{?‘%})@ %'fasttfhwéﬁiﬁ? Hysit) g}e%r%b@m@wa@olz@—
goLWrEtu )&r*fn(ta?w;cfwnd £.a %@8@3 fdpe xais 2 dmﬁ]in%att%t same,
u C Q | . escri bes
ki nds ngé %hyas aﬁléa%%rl fc O&pé')zgols Jﬁmhfa’f]&@ﬁ'lndﬂgdé:hl‘?a\ﬁé‘me
di ff'lél’rlemtccsnmbmd thiass aanth yenesyet mhubnﬁ:lotrgnca@tmvﬂtl}e in the

resulits; Al '@a%{lb A9 aly | %\fse)vAIﬂ??Lv‘éezg%hg%g remedy

25 Unexa ne Pat ent I catlon (
des &I flpamat ogpe difsaasasysedilergim diseg sdish,f ereepiratory

crysircd Qflr%d%fesbu%ﬁ.'ﬂc‘?ﬂ%ﬂw QGhl@islde 'o% bone and/or
advanta gﬁ% \N of retention of specif

phy$i%Hd %ﬁj ifgasesrage or under
wanum%ukgnuunm maﬁdltlons 30 In the production of a

drug sub C for nedi ci ne dvant ageous . f.or
the@;é;;%%%ﬁii&éﬁrg lnaﬁgng%WFP%Pas hwiagﬁg ﬁrﬁﬁ@ds :f .
pr o rughegles ddrideramt cplyataicdotringalare referre
COMRRSidd Qkylsd 2G0LR) n&ﬁgmg #gvftﬂasa@neammomg %%énga'that

form 35 .1n caseaco two or

f or ﬁ&ahlslléﬂpW@fé@Saéfléhnmca ﬁerysgsﬁ}s £ O58h O @enystal

pr opeillyin@S philse) as oFelehdaigh1R0i Dapas@kdbihiebkbmdR@d ratent

3:2?J#Bbt’5a%% an g% Oklne%be 2%%%% gésc%g%%gp%%g%t¥Wo
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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25

met abol i sm and excretion vary with each crystal, and

thus biological properties such as appearance of drug
efficacy vary sonetines. To ensure that the resulting

medi cine 5 has stable properties described above, it

is often required to produce-a2drug substance havi ng

a specific crystal form Aso in the process for

production of the drug substance, it is inmportant to

pr e @piunaco ki e F jsmche agst gbsiogrmiivi the distribution,

CrY A dHFAl O M RPLRII A AP ATyt Uit T Bl and thus

yi el d and purlflcatlon ef f ect IS I npossib
ant i RGP E e RERagtce pfsucdy yét @IPPG@IrﬁWepl@ifsﬁIW efficacy
the ﬁﬂw@dﬁ&ﬁﬁeé he wrm@a% thaRd thle ires¥QRSIdehREicine

e inportant to find ou yst | formin the
oy D I rpanihas fesera bRl qDosbod [ Whten

00/ O@ﬁﬁmﬂi A0 bR Iy, dxtug Subsrewed Malving a specific

4- thyl b th

1) AT QA0 oy E1 BFBGERfoif e TaBrgduction of the
repﬂbsxgnangﬁgndeaﬁﬂﬂﬂsnmmmpr&@mWUR@ @Epch@atame a specific
eff%ﬁﬂ(ys‘%al it r{‘gchech%g%ﬁc;%n%‘%a& eMgal-FAuld 1k +o

) However, there any description about
t he Madiiftidl tdve ariyeslichiansolpprdipisiagmonn effecabove

refer enc& 1@“&&&&% s'lfleanQ:oOfanFEQ'étl'b%'tepﬁ:(Pﬁee'pﬁ%%%%ce of
pr esent mast cell granul es and has a cl ose

rel é’trlyd:ﬁ &Hrﬁf’s‘s“\/lbc althee SELGHE LSS S ¢ |t§Fe&°WiPPHnd
grastarmelﬂts J.sTh:e:rr% iktred heemer &ﬂ@btr&.‘iln\talﬂoolf?.nﬂf oret s,

or £ ccel ers tio an i on ron1nast
cel Ics%x%mpatl'l vfa o nofa}‘]l ntd;ervl % %
activati &s cfesratitied pmomﬁa§@/06666wpm§|MMo@1d63291, it is
fi brnonsst ivhand, '\i v(rae R V\y?%%ggot%%%%f nakion of

rel ease of Transf or ro ctor G- 13),

act inafmesRyds) h%lt@r!ﬂla%azm Yé—éﬁiﬁ@a\évﬂt@@oqcma@s-@ Fspresented
pol yge phied & (MIdR)ineltrtu 10f (AGNWRIESI@N fFiF@@td of inhibiting
Angl%ﬁ nsin (Ang 1) into Ang II, and Endothelin

convaY8RST -effect. As is apparent fromthe above
desdChetmicral Flormleons)i dered that an activity

i nhi bitor against chynase is useful as a preventive

and/ g ayreftedy ferx resp|ratory tract diseases such

‘as b ial tshma; CO,H

N

(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-f (IL-1f), activation of matrix protease,
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10 inflammatory and/or allergic diseases such as
allergic rhinitis, atopic dermatitis, and urticaria;
circulatory diseases such as'sclerosing vascul ar

| esion, intravascular stricture, periphera
circulatory disturbance, renat 3 nsufficiency, and
cardiac 15 insufficiency; and bone and/or cartil age

met abol i sm di seases such as rheumati sm and
ost €RFPRPPE1klon pE cf Pripnefin mnd by Gl leigeact

of té’@c@j[ﬁgﬁ ?%n(yfn]]_:‘%“ opgh % %q}/é.tdoeru?ingcrg}/rscgwaclh foactor—ﬁ

4-(1-((4-net enzot
yl) mepdwlp perbzdﬁﬂ\eba_zmn ?csﬁ/lntameq:)lkaﬂ QY A ihdctdve

sol vate thereof, Another object of the present
i nveFttontinal cPOJgNEﬂ/H’@ean PriRes efmctpraduwsimprsion from

crysirdi Sfeds {r- (Ady
nmet Ee/%;enz%t hi op en nto rﬁﬂ% n'2|arﬁddeﬂzno(10t£1e£5m

ylt R SR ce%?ﬁ*‘at or skﬁ \BRRA R dgfom $ihg |above

anotdesc.obpeldn Of i ¢ hits REasae ddty &IHd O 2O viROMIH8 bi tor
a preg event ive .and/ or rene %f[for i nflammatory di seases

al | YT SSRGS AR 15 P8 raacﬁredf%eﬁé’& and/or a remedy
CI r clidat wrsp i steage st maut kbiree saredd Gruatardd |l:&gﬁlchlal asthma;

éinr%?c chynmase inhihitary
act i 3?%13/ &f:ai}zqﬁ/tso;{ ntk\?l\e/lrﬁr}g;re% r?{;vseea%sn Ser?sqc\?’ allergic
st uditeld gt , fanaria i@rmmrtlla,n@m%ﬁlmlyaxala,f gringulatory

eX' Qi:.(%kgs(éé Ve 1S Of e S MRS &3 018 4 HHS! al's,
met Wy HHeAt H Igoh i mEighunet mADiFheaal ¢daslztasy

yl t Rl i st e, agdrth ANths JHH I IRIHTSY € a4 dislal S
are . suited for use as _ a dr qupéjs/ubst ance or a

pr oddtt it GRS e ARG SBFE ¢ geymetabolism
conpdnissietam aa‘udrhas priesentt s enid @btevd dhius itshe

presgnt, eree%Q-_l %rrpl eted. The present

|nvent|on prow es 1)Ia crystal of 4- 5

(1- ((4- nethyaEetotd dﬁlﬁem@%ﬂn)memmn)thIm dazgirovide a

-2- o s*uéa)bﬁtamllc- AU -GhehyA B NALS JgMIRAL.  The

pres rBt [ ntion also provides (2) a cCrystal of
%1 %H;H 25ty SR maATEEn Ackidd g%l

2 )ddﬂvaj-)domrmrmccf aci d (crystal A), which yields a

powder ffr ctl n.pattern havin

char acterlrkéll C pea fo %e(?trl ESFandt 8%%0& is to

app PEavistee |8y P agesEs f@r p@'oﬁuc:mg a crystal of 4-(1-((4-
methylbenzothiophen-3-yl)methyl)benzimidazol-2-

ylthio)butanoic acid or a solvate thereof.

Still another object of the present invention is to
provide a preventive and/or remedy for inflammatory
diseases, allergic diseases, respiratory tract diseases,
circulatory diseases 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



10

15

20

25

30

35

19.2, 20.6, 22.3 and 22.6, that is, (3) a crystal of

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

2- ylthio)butanoic acid (crystal A), which yields a

powder 15 X-ray diffraction pattern shown virtually

in Fig. 1. The present inventiom al so provides (4) a

crystal of

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

2 yilnttsiresiitadisoiof  abied pherpecgutBralwapapogicias af the
‘ﬁﬁ?éséﬁﬂ“fhd@nt HIACT QM RALLECRERNRYEREnt inyention has

characteristic peaks at 20 reflection angles 20 of

appRedh@cEnieredt 17.7, 18.6, 22.3, 23.5, 24.3 and

26(i trﬁﬁh%i]régéhtalﬁ%ﬁhﬁhﬂn frovides (1) a crystal of 4-

me nzot hi qp
yl) r&étﬂyﬂ‘l) &%&é‘i& thiop -é)'lé’&ﬂa'ﬁéﬁhé’ lybrazipigaegr-2-
B) ., yWil Wweladmia Q@WﬁﬁkuXar&bl@b&br&@bkebfpattern

snoin 2% rhialdo 100 B T8 R8Tk RIS Qystal of
4 (H((%(Nﬂtﬂﬁtﬁmimnmmh@@h@vm—rym)hrﬁtt)ntsfér)bemzdatzdlazol -2-
%%'% QQ; fral W%HEB yighds @ powder .

er AL D Avi

r act 1 oNn t ern
o ha At it f@q@;éra@ @tats@rmeﬁuaér@ﬂgoﬁh@ﬁgpé§r2@téﬁ peaks at

?ﬁpﬁ%ﬁhﬂﬁhﬁfX1%&ﬁyes1568pf Wpfoxdnate19399020d125999, 16.4°,
4- ( 194, n'@td‘l}d°b€l22013ﬁ'l apler23-6yl,) nehylixhendiymadazgistal of
2 | t | D, [

T T T A L Y R
FI g Yl'ilhl'ia bitengrigsetid rivemsited &)sowhrieh geslE8) agpowder

ery f h 11 F 1,
??(f RS SS: ReSaan: 5 °‘”Sn AP oenz it Gagsl -

2 5 yl t hiTdy eomrmﬁrtc &éhv(?r{té@’s SOE)Prcmd@ﬁ yitdl @s cxystal of

powder( 1 X- ey 1aeiddam i Whﬁ&hyl ben21m1dazol 2-

char ter| tic peaks at. re ectlon a
apprX 3% af%’lfo acigl G ryegag B O’% % ffeg'ﬁls a powder
22 60 ra3s. d@&iﬁdﬂttﬁ@nl@zaﬂﬂm’(n Irmw(rﬁj) cl’ﬁracttley:&tsallcofpeaks at

4-(1-( net h Ibe zo |op en- 3-
Ji 3 ARG BREBPEITRtEIY A6rd° pcAeTSr
E), mhigh 3@2elsd>s @3p@wder24><3r°a>érm ffgr.a0t,i emaRatier N5y a
shown V|rtu pre ent |nv%nt|on al so
pr o FEE A1 ®) éy erys(t%-mefélY berlctHi¥pnel
4- (Iy]()(n(bmmmwmmyawl)dm&wn)ohenzajcmckjaz:mYstal

2-yl h' Q\)hl};g a'}%‘ S fAcid ) ray 3{ f"%&g tf_‘;‘fr% 563! &ly'attern shown

whi ¢ * yi'e pomder on patter
havivigtually in Fig. 2.

The present invention also provides (6) a crystal of
4-(1-((4-methylbenzothiophen-3-yl)methyl)benzimidazol-2-
ylthio)butanoic acid (crystal D), which yields a powder
X-ray diffraction pattern having characteristic peaks at
reflection angles 20 of approximately 11.4°, 13.8°,
16.7°, 22.4°, 23.9° and 25.5°, that is, (7) a crystal of
4~(1l-((4~methylbenzothiophen-3-yl)methyl)benzimidazol-2-
ylthio)butanoic acid (crystal D), which yields a powder
X-ray diffraction pattern shown virtually in Fig. 3.

The present invention also provides (8) a crystal of
4-(1-((4-methylbenzothiophen-3-yl)methyl)benzimidazol-2-
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characteristic peaks at reflection angles 20 of
approxi mately 10.30, 15.20, 15.80, 21.00, 23.10, 24.20
15 and 25.10, that is, (11) a crystal of 4-(I-((4-
met hyl benzot hi ophen- 3-yl ) nmet hyl ) benzi m dazol - 2-
yl thi o) butanoi ¢ acid hydrate (dhydrate crystal), which
yields a powder X-ray diffraction pattern shown
virtually in Fig. 5. 20 The present invention also
pr?YYfkhiqnﬁgtan@iqsaedd $?rystaﬁ)E), wﬁiﬁ? yiel%f alpowder
4- - et ' en- 3-yl.) net nzi.m.dazal -
2- yI}E h]i(%s ﬁltéayn%%)(gtnfa% (I;Bagn%enanno aéileng( ﬁgi/aﬁ)a?r?gﬁedilesuc peaks at
crystaf Ject dn cdnyled D aphameioinaady1gi fiferacti as.g°,
patt]:{jn having ,characteristic peaks at reflection i
angl ¥% 20 otV 25 apph oki ned %1y 7.80,4 1200 24430 that is, (9)
4215.( o)) mds(4 t%?l &lﬂﬁb 4Jn(a§- ( d&ﬁe{t@lhﬁérﬁd@ﬁ@pl‘@n—B—

- (4 - enzot hi o -3- . . ,
) ) S AR S R s accds @eid (orystal
met Hanolwdtieh (yet ol gievdsny st-aldy, dalfifcfactiieirdpattern shown
po ¥ s | fdractj on pattern shown virtually in
Figgﬁgﬁxg% hggLH%Q%hI41nvention al so provides (14) a
cryst al Tfe present invention also provides (10) a crystal

4- (1 - i 353 TR Ryl i | - _
£ e 0 B b0 A s

cryst A HEhiqRutanAiq feid Suiget ex-Ghygrgiter camsited ) » which

pat tyeirdldiad ngwddianaciAs iditifa eedlkh fathefne Havamg

angl es 20 of 35 approximately 7.80, 12.1Q_ 17.20,

20. fRacEs ey istieeaks af tafdeption angdes 26 ef5) a
Cry% : - - ( .3° .2° o o o ¢
et hy@ﬁﬁlﬁ%#o%elﬂo- el ylrzlr?etzhyl yerzinitdador- 2317, 24-2
yl t A7) Bt-dnoi Ehedi diset Hadol d@t exystitdneifatie (drydtdal ),

i el oyaleth b dHent A \HdAgbeal) iRaldaei1 phown
virtually in Fig.. 7. 5 The present 'invention al so _

pro@ﬁ c@fgfqﬁ&y@ggﬁd rate (hydrate crystal), which

4- ( yile(ldismet pevlainz ot-higphEEadoimet bakkRenz ishelaz dirtually
2-yL&qukPu%9noic acid 1-propanol ate (1-propanol ate
cry§tal),'mhrch yields a powder X-ray diffraction

pattern Thaviorgsehdr detvenitstane ajeak pratvidefs| €édijom crystal

angcﬁ54ZQIQthQn@ﬂQ§Q%£ %ﬁ%%xém%Pm%Z ﬁjg%lh%&)%%h@imidazol-

I
22.4 and_25. tha %ﬂ% VSt &l
4- ( FVAFPRO) RESERAG Ricdshathanolate (methanolate crystal),

3- y hihhylishers? iamipdaeeir Z—abhidarwbanebs dekdeln having
propanol ate (1-propanolate crystal), which yields a
pOWFERTREESY 1diticr HeEken aFatedlecshewn arulegakPyofn

Fi 9approximately 7.8°, 12.4°, 17.3°, 25.0° and 25.8°, that
is, (13) a crystal of 4-(1-((4-methylbenzothiophen-3-
yl)methyl)benzimidazol-2-ylthio)butanoic acid methanclate
(methanolate crystal), which yields a powder X-ray
diffraction pattern shown virtually in Fig. 6.

The present invention also provides (14) a crystal
of 4-(l-((4-methylbenzothiophen-3-yljmethyl)benzimidazol-
2-ylthio)butanoic acid ethanolate (ethanolate crystal),
which yields a powder X-ray diffraction pattern having

characteristic peaks at reflection angles 26 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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15 8. The present invention also provides (18) a
crystal of '

4- (1- ((4-met hyl benzot hi ophen- 3-yl ) net hyl ) benzi m dazol -
2-yl t hi 0) butanoi ¢ aci d 2-propanol ate (2-propanol ate
crystal), which yields a powder eX~—ray diffraction
pattern 20 having characteristic peaks at reflection
angl es 20 of approximately 7.8, 12.0, 17.1, 20.1,

20 gne 2y Then 2at ot epttp 253 2y 1 tedth vilg berigimisglaaoist2al  of

{€uho) but d eth t
met hlyyl ben%ot%l%%%lecn a:gl )enetahnyo éenZ,erﬁ azollate crystal),
yl t H)BUBHoI s kP 1 {rArisamd Wer p$hown

Crys§atgua Wy Cin Y £f ds7 a povvder X-ray di ffraction

pattern sl.lglom Vi rtuaJI in, Fi 9. The present

i nvent i ont & RF PR o ?@b’)orhgaéﬁ%t%‘ovﬂes (16) a crystal
4-( ]m%(qﬁl- et hy4-bwrz}qt1dbm&mtmﬁ)|gﬂe9m-hml ))ﬁﬁtﬁﬂqﬂn)lhtgmlmldazol—
2-ylihj ut aci C tal A e as ea t

30 V\}/a e@n}g g?%ta Ojacp parci()%(él 1] gff‘f’ff 4(412 ,osla%e
1252Cry511260141 mlcatnchfﬂéiﬁs:m pcrwcmr i Xrfregr e:tifzﬁmtptdmrpattern
if;s noq }{) Sesrl'fsnil.Jpcr oprga tthat fléct r? angles 26 of

(l(:l J@ﬂgmtmwpgmn B y9), mﬁ)&{:}qb@ﬁ)ﬂgﬂ Jdaz0l£2-and 25.0°,
| ut anoj c_ aci iC an

Z\bsgi’}b%t[ o]rF'pa ]t ek s':fmé/qsln ? (g G4t é%q%y%tﬁuophen-
abso?—gtlpmﬁgeblbemmmdnﬁca]ssamﬂlrmmhdﬁ:anolk a'ﬂle.i 1-

B A O BRI AR Pl i¥ats =

2 yIRClWCtQJbLPE-aITﬁﬂ diali teqicrars trat tRrn \ﬂhthl dsrtpealdy dtn Fig.
waveg nunbers of approximately 1716, 1701, 1290, 1252,

5 1207, 1151, 768 and 743 cm1 in an infrared

absor pt i JHhe SR Im I Pt ersialfpRsavdeles Ha8) ¢ crystal

(23)ofa ﬂomiﬁd4ﬂﬁethylbenzothlo hen—3 yl)methyl)benzunldazol-—
4(I (}ﬁ[ | benzot hi o CE a?é) bzsnmmd ol -
: AT St 4 ey Ee ARAGRET] Bte
absm@stml patwherah shiovids re I-E»cgade:lﬂ x—n:@n dirffffirarced onl @attern

absqrption ectrumin potassi umbro The sent
i nvettyoiP 4 apqtog,rl'lo% q 2B &ty&e}'; ecjfion apngeles 20 of

4- (lag EKL%MMIQPHZCEW ophar 3-1i et iy )irenzignighazoelsr, 7¢,

=T € o d (st ) W s pesls o

15 Idbﬂﬂi_,yl]kﬁfzot?rﬁﬁ);ﬂmh PA—@]C)meJthyrl)ananzllfnrw&zbl 2-

abs%ﬁﬂ&ﬁ%ﬂbutanoic acid 2-propanolate (2-propanoclate
crystal), which yields a powder X- ray diffraction pattern
shown virtually in Fig. 9.

The present invention also provides (20) a crystal
of 4-(1-((4-methylbenzothiophen-3-yl)methyl)benzimidazol-
2-ylthio)butanoic acid (crystal A), which has peaks at
wave numbers of approximately 1711, 1442, 1285, 1252,
1204, 771 and 750 cm™ in an infrared absorption spectrum
in potassium bromide, that is, (21) a crystal of 4-(1-

{ (4-methylbenzothiophen-3-yl)methyl)benzimidazol-2-
ylthio)butanoic acid (crystal A), which yields an
absorption pattern shown in Fig. 10 in an infrared
absorption spectrum in potassium bromide.
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spectrum i n, potassi um brom de, that is, (25) a crystal
of

4-(1-((4-met hyl benzot hi ophen- 3-yl ) net hyl ) benzi m dazol -
2- ylthio)butanoic acid (crystal D), which yields an
absorption pattern shown in Fi.g.712 in an infrared 20
absorption spectrumin potassium brom de. The present
invention also provides (26) a crystal of

4- (1 - ((4-Fee hpt peerrot HaIHerr8-a4 Savertai dsen 2129 Jdaz slrystal
2- y'éb'Q)PPI?P@'ﬁeéﬁ&fﬁé&%&%ﬂfﬂpﬁ@n— M 2&112 PKS 1@lidazol-

wave_ numnbers approxi mately 1,” 1196,
25 1472%1 thyEa) BRERTAC AR id | (Frs tak rBa)r.edﬂalbgbrqm @eaks at

SPeGhdwen nhfib &S aSH1 Appt-amie 1y hatid s.11cd7) @90, 1252,

Ccrys

(CHE ) bbb of HOBHEh-HY I Hy| 3beti FeRl oserpt ion

yl t hépadotit@nof & }ﬁﬁt@b&(:ﬁfny&izaimﬁ)e WHah W el e crystal of

absorptjo attern sho i.n_ Fi in an infrared 3
abso‘[r pH E( pﬂ%ﬁwe?l}? ‘%}n%rﬁrﬁ“bee VP ddgazol-2-
i nvent oo phsovapebyiaeisd (@Yyseal 3&51 athiddf yields an

?{ (lylfé EE[ﬁ)ut aﬁm C acfg&ﬁﬂgrg}e ystlhyl baqgfla erda%cé

cr ys%keﬁqrptmm CPPPRIET e als mtmﬂenm Lhﬁmrrlsia)f

appr oxi Mefed Ypdddlent 3thviehtlionl 28&0 14K i deld4,2406Q Adstal
746 _ranu in an infrared absorption spectrumi.n

pot mh br bht d%etffMGQ@tktlzmhedl Fr¥lomatherl )benzimidazol-
4-(|2{j¥bﬁ&ﬁfbﬁ&xﬂﬁﬁﬁfndnﬂﬁﬂtﬁyéial D), which has peaks at

| | d | |t id t
Uy drats RRgRrT o i i van Absoriiion e
shovirz45, Fi1R6 ,147661 anl i e amebl :absan mmmmmbmpﬂnon

pot 2 1%{1) c%?otés hﬁn @arfr%ﬁﬁ'ge | nyent QN a('z%% a crystal of

provi StAl

4- (A= hﬂe‘&ﬂw THHare Ol ima hindndenzdadslazol -2~

2- ylglmm@mm&l@ca&lm@waaﬂ &\ mﬂl@plﬁ&ds an

crystal \Nhl ch has peaks at, wave nunbers of

appreX He e SR 19162%terrff@414>wr{125b Figgd4 Agna@n g rar@d

748 atipdrptian spddanad i }_:ﬂim’smdnorbx&m&(&d umin

EOt( "1‘5?'(2'81% ?é%%seéﬁnzg?ﬁveﬁh 31&?150 pr ra(fsfdacals o(f26) a crystal

yI)m@ﬂﬁﬁOlﬁwﬁﬂ+m&khmﬂbﬁn%ﬂﬁHNQQHﬂHiﬂﬂykﬂmﬂﬁhyl)ben21m1dazol—
met RARAlAL &, ) hIBLDANO Al C(nd&éztsaéa)l' P Ghh epﬁ% Poaks at

absor ption pattern shown i inan in

abs P18 SR ﬂﬁnqwrﬁlﬁw@s@ drﬁltﬁnormé 1221, 1196,

1144, 761 and 742 cm™' in an infrared absorption spectrum
in potassium bromide, that is, (27) a crystal of 4-(1-
((4-methylbenzothiophen-3-yl)methyl)benzimidazol-2-
ylthio)butanoic acid (crystal E), which yields an
absorption pattern shown in Fig. 13 in an infrared
absorption spectrum in potassium bromide.

The present invention also provides (28) a crystal
of 4-(1-((4-methylbenzothiophen-3-yljmethyl)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 spectrum in potassium bromide, that is, (29) a
crystal of 4-(1-({4-methylbenzothiophen-3-
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The present invention also provides (32) a crystal of
4- (1- ((4- et hyl benzot hi ophen- 3-yl ) net hyl ) benzi m dazol -
2-yl t hi o) butanoi ¢ aci d ethanol ate (ethanol ate
crystal), which has peaks at wave nunbers of
approximately 1724, 20 1444, 1250, 1194, 1047, 766 and
746 cm' in an infrared absorption spectrumin

pot assi um brom de, that is, (33) a crystal of

4-(lyl[menmyhybémzﬁmﬁd&znﬂfﬂﬁ?&tﬁfo)butanoiqc?cid hydrate
I nzim dazol - 2-yl.t hi 0)butanoi ¢ acid,

gt%]a o?da%gepg(eﬁ?a%%)a't ewzrb%/%tya]t l’&mrbha YiRfst U pattern
abso¥pRWonipafier nl L5irsowninifr el disduptand Myavtedm in
abs%@ﬁéggiﬁe&ggﬂgé n potassium brom de. The present

i nvention al'so provides (34) a crystal of o

4- (1- ( (4-ThE M 9FETtotiNi epHemB-a s rIBctm%AJd)etsertzaOm ldaatz:o:lystal

- 2-yithio)b | ' I at e - e . _

B e A e G R

approxy j)éﬂb“&tﬁ’@,lclmd mEhanpigse qmethzewlate waystal),

cm 'whiclmddfganesd absarw irﬁﬁb%‘%%“cff“‘ﬁfﬁ%o@&‘n%ﬁ:%l‘ﬂzmlns,

broq tﬂ@i is,, (35) crystal of 4-(I-((4- ]

net hy‘ﬂg nZ6tH 'ophel -'B-W%Brvet?iﬂﬂl Y¢hZidd ¢dzolim &35 infrared

YHWWWWMGWMﬂWW%ﬁ@@Mﬂ@%W%&n?uma

cr ' i-el an rption .pattern shown i

A M R e e

pot assinahly loemzdenidapied q2-oddiitid)utatiode alsd methanolate
rovi An3) l; yof ‘ - .

2-(fﬁgﬂﬁ3metﬁ#ﬁ%gﬁ§%%%9gﬁhéﬁ9§@yPfﬁ%ﬁﬁyﬁfbéﬁ??ﬁ?&&?&|Paﬁtern

2- yISRYE) Bt diGi-c 1&cil@ 2pisfasses: eabsprptdpanspecersim in

crysicadgssiwid ¢lrdidgicReaks at wave nunbers of

i | 1722, 1444, 1250, 1198, 953, 766 and 744
om 1n GG REEEERE VSRR Blec PG PR SpatAISPUREYStAl

broﬁﬁﬂé;{ﬂhﬂﬂ4Hmﬁt©31beaz©ﬁmib?he@ﬁ34yﬂlmé&#y%)fgnzimidazol—
nmet Byl -t R - 3=yl t enzi zol -
T AT LTI i
cry$tdioh hatsi preafiselpds waneabsibprisonipabpeorishaelyi 01724,
Fig&4h§,iﬁ2@@,iﬁﬁ@@ﬁeQO@bspﬁ@%'%BdSBQ%tFHm'i% an iqfrared
pot agsi um .bromi de. "Specific exanples o the crysta
f or PSP TENE OFr ERERLT IS InnPoRESSAUmnbr@Réde, that is, (33) a
crystal of 4-(l1-((4-methylbenzothiophen-3-

yl)methyl)benzimidazol-2-ylthio)butanoic acid ethanolate
(ethanolate crystal), which yields an absorption pattern
shown in Fig. 16 in an infrared absorption spectrum in
potassium bromide.

The present invention also provides (34) a crystal
of 4—(1-((4—methylbenzothiophen—Buyl)methyl)benzimidazol—
2-ylthio)butanoic acid l-propanolate (1-propanolate
crystal), which has peaks at wave numbers of
approximately 1722, 1444, 1252, 1195, 974, 764 and 744
em™t in an infrared absorption spectrum in potassium
bromide, that is, (35) a crystal of 4—(1-((4-
methylbenzothiophen-3-yl)methyl)benzimidazol-2-
ylthio)butanoic acid l-propanolate (l-propanolate
crystal), which yields an absorption pattern shown in

Fig. 17 in an infrared absorption spectrum in potassium
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(38) a solvate of 4-(l-((4-nethyl benzothi ophen- 3-

yl ) met hyl ) benzi m dazol - 2-yl t hi o) butanoi c acid; (39) a
hydrate of 4-(l-((4-nethyl benzot hi ophen- 3-

yl ) met hyl ) benzi mi dazol -. 2-yl t hi o) but anoi ¢ acid; 20

(40) a nethanol ate of 4-(I-((4-ngthyl benzothi ophen-

3-yl ) net hyl ) benzi m dazol - 2-yl t hi 0) but anoi ¢ aci d; (41)

an et hanol ate of 4-(I-((4-methyl benzot hi ophen-

3-yI brembg¢) benzi ni dazol - _yIthlo)butan0|c aC|d (42)

1- propan I hyI enzoth hen-

3-yl) et ﬁfﬁ% g%lg%??ﬁ]%ajzlé‘T(én Vit ecs a‘c?f%) Hrfgrystal
(43)0% @wg}Dbhﬁnm%ﬁbykhenBQﬂh(Qphen 3- yl)methyl)ben21m1dazol—

et Myl peeos fbopie -4
y|thlg£€ut ng?c am %e prgy H?ﬁ?ﬁveﬁilonaﬁ%PaHOlate
pr oV fﬁ%o@%@ﬁ Gt protuciumper crofst al B,

uhi cdtppmxmﬁats&@ pﬁrzfzoi A COOJAN0 ATS! a3 Zaféegrand 744
1 solution_of 4-( (4- et hyl benzot hi ophe
yI ) rrer? hyt) b%%er?r’F’a%E%‘i‘ é@?ﬁ#&%tﬁ%@r&cw peprlssium

acethwomiabe d, that rishy drof urarcrysihand 4.2 byt @none,

wat oIve t of t or nnre klnds
sel ZTE:t e}ghf romcﬁﬂe ish is) @ BrSrQ g a
cr ystth @)Mamlccmq;rd %@mtmmga&esrmupx@wmldﬁe

t he SFytaly Basic - 125(_)Ld %%d %%:%%llolnn pa Qe shown in

crystalllzatlon fro

4- (1E3g-a-e ﬂ%ma@eﬁz@mr@h@bsmwt)lmt spkekhenzi tindgedlassium

2- yldddnd)deut anoi ¢ aci d, and acetic acid,
tetrahydrofur%ﬁ nethanol 2- but anone, water, or a
m xed solRPETLIIC ERETRLSS 9t &6 Fayssalledoan brfomhe present
themnwbhiuom pnedesiz :f or produci ng a crystal D, which

conpri se di_n snmal | t of the crystal D as
seed cry §t§s |n%gb tﬁgogrggﬁglﬂ(faWPBHY@¥8ﬁF8thl°Phen 3-
So|aﬂngﬁth@ﬂ)ben21mldazol 2-ylthio)butanoic acid;

4-(1- ((41@©Bhﬁ'ﬁ?@%ﬁkg' gh% (3~ géhnﬁaﬁggﬁgSHébt %%é%én_s_

10 2- ﬁ but anoi ¢ aci etic
t et FARPEEI Y RENZ IRddRandr2-Z1bhianbnbaneaterncids a

m xed sol(¢ent aomethandlatBObe Yinds elR/ctf -
thegL &iﬁé g ﬁ gcess fa Bgodu0|2 a%cr sta?lééﬁghthﬁOPhen
conpr i se8 FEYOPRPAGTERGEPArPr¥aE éﬁ)By aBeifgagater
as a 15(9@0rasobveanolheeanfa@eknC(a@LﬂeﬁﬁyybéHBogﬁlophen—
4- (3= §ﬁ4methyl)ben21mldazol 2-ylthio)butanoic acid;
(42) l-propanolate of 4-(1~ ((4—methylbenzothlophen—
3-yl)methyl)benzimidazol~2- -ylthio)butanoic acid; and
(43) a 2-propanolate of 4- (1-¢(4-
methylbenzothiophen—Buyl)methyl)benzimidazol—2—
yithio)butanoic acid.

The present invention also provides:

(44) a process for producing a crystal B, which
comprises performing cooling crystallization from a
solution of 4-(l-((4-methylbenzothiophen-3-
yl)methyl)benzimidazol—2—ylthio)butanoic acid, and acetic
acid, tetrahydrofuran, methanol, 2-butanone, water, or a
mixed solvent of two or more kinds selected from them;

(45) a process for producing a crystal B, which
comprises adding a small amount of the crystal B as a
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met hyl benzot hi ophen- 3-yl ) net hyl ) benzi m dazol - 2-

yl t hi 0) butanoi c acid; (48) a process for producing a
crystal D, which conprises performng crystallization

by addi ng a nonpolar 20 hydrocarbon as a poor

solvent, to an acetic acid solutigon of

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

2-yl thi o) butanoic acid; (49) the process for producing

a CrSSEdIcfyatabrﬂhn@oolbné4@ﬁysﬁﬁmifiﬁti@@ AOGR0L olution

B G et AL e

sel e2tpithiohbthenpi¢58¢id, pantessetin gprdductegrahydrofuran,
crys [ S rf : t i zati o

Tyt ot S ERSBAe e B T IR AELNER O o o
al kaPPraekhprdsase %ﬁtqu@rom them;

(1-((4- ”Etliwbbﬁng?&@é%hﬁ&% a&dé@ﬁcjlyi)&f%%&%lrg? Qbk #ch

- ylthio %butan0|c aci d ter, and t uran
neth%ﬂ%? 192§ 2dnbRe, ao$m%9¥n%@RP%%I%%h%h%fc¥wﬁ¢%ﬁ as a
nDresekdndﬁysehﬁciﬁdcéépﬂm Q&Hii&i&ﬁfﬁ@lﬂ&&@ Alsolution

abou 0 rocess for u0|n
a hy%l?a e %:r%?ar? W%%é%é%ﬂp%?@ éf]f)d’ll‘?ﬁ enzimidazol-
neutZaYltbioDhutaweieJémzdu|and ine%uhﬂawn@mltbﬁﬁanydrofuran,

| t t 4- (| +
??4%% {P‘%eagzot I Op e%SS% Seﬁr'le't h;l{)%e%z}f?ﬁi as(é&]o‘ferﬁt of two or
ylt Hﬂ@y%u}s@h@ cs%tl:e@ttatﬂldfm grhemnd t et r ahydr of ur an,
met hanol ‘g7pu$815195@@ Sl f &EB% e@’e{]tcﬁ si P E?r th.ch

nor e klnds sel ect ed fron1t mai nt-al ni ng
aboutORRDEE S BT QURFNT (TS & Phigcriskon dry per%mq wgataer as a
Cryspedr EEolésh, €O | $@St T VAdIH EdM 23 &F Vel @l ( (4-

I T

yl t hy bylbice pmeot enaie dgeild; (53) a process for producing

a net hano r C rlses erf.or g

cool i ng c@%ﬁa% Ilyza‘?% on M%} CR{EP tH i%n &‘fStainly which

4- (|cqmmr¥ﬁg%pr@#9ﬁmiﬂqnﬂﬁyﬁtalllzatlon by adding a nonpolar
yl) negdmyd q ez rﬁéjaazoé:o@r ysictlh}é?“)‘lpm@](ﬁrp dfjlenad}.dlcg solution

sol vent contalnlng met hanol as a mai n 1 ngredi

(54)°% 47 CeesEd 107 f&%ﬁ?ﬁll@ﬁ%ﬁ%&@t@@mﬂsﬁmnumdazol-

2-ylthio)butanoic acid;

(49) the process for producing a crystal D according
to (48), wherein the nonpolar hydrocarbon is pentane,
hexane, cyclohexane, heptane, or a mixed solvent of two
or more kinds selected from them;

(50) a process for producing 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-
ylthio)butanoic acid and water, and tetrahydrofuran,
methanol, 2-butanone, or a mixedlsolvent of two or more
kinds selected from them while maintaining at about 50°C
or higher;

(31) a process for producing a hydrate crystal,
which comprises performing neutralization crystallization
by adding acid to a solution of an alkali metal salt of
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whi ch conprises contacting nmethanol with a crystal E
or a hydrate crystal of
4- (1 - ((4-met hyl benzot hi ophen- 3- _ _
yl) met hyl ) benzi mi dazol - 2-yl t hi 0) butanoic acid, or a
m xture thereof; 20 (55) a pracess for producing an
et hanol ate crystal, which conprises performng
cooling crystallization froma solution of
4-(|A(«A:ﬁdﬂhymhéyibehhophénﬁﬁenBS—yl)methy;ébenﬁémédazol-Z—
I l5 i,m.dazal.- 2- i ut anoi,c, aci
go?Cgﬁgﬁégﬁggﬁﬁﬁﬁgee?héﬁo%héswglﬁﬁfnaPHgFgaF@hY$r9§uranr
(56) "&thpsedss 2-bBtprotaci ny a mikhdnebatenerysteho or more

[ i [ n i t hat Lt .Crysta or o
o hydrate cryerar sron hef JRTEe M B RENE Re Tahe w0
yl) Fh?PYﬁﬁﬁziiaidazol-2-y|thio)butanoic acid, or a
L pr pnansl et e EreStal b CheeoeEing B PEErY SR which

- . crystal, iC
iog{gﬁgggégégtgFV¥93t?ORY?¥6ﬁ?a¢§3$Eflpﬁ of - 4l¢{ (§¢4-
met hebbrzbehzopheapBeyt 3 Apl huyd ) ReDyhah &lad ola 251 -2
yIth&@{ﬁygggg%gnggédacf@g a sol vent contai ni ng

as a

| - propanol nmain’ingredient; (58) a process
for produ¢bdy a pPrecepanidmtproduystqla mbikdnolate crystal,
COMPiheCR EORDALLLEtods PLAPRD odb11hg crddra ¥ Blof £rom 4
or a hydrate crystal™ o -(1-1(4- 7
neth??%%hi%?h?%pﬁehlsc94jmﬁﬁ}m49¢anthn@pumn—ay
2 oChsa L or o ol e SroR UL R R B dc 9a % ana a
roduci ng a 2-pro 5 C ;
%?2%312‘6%%? i ‘E%‘%%Je% rﬁ%fd{)%gﬁ i3y @ dRaish altgzegiant;
froma solat) om PWO@biﬁfﬂdﬁLafﬁdﬁfing a(?etqa%?late crystal,
I - 3=Vl A nzi azaql -
Tt h o b A SRR bt Y e (e g orystal E or a
2-pr e Qﬁﬁ%ﬁ&kﬂQfi4ﬁﬁkxﬂ&ﬁﬁmetﬁy¥ﬁﬁ%a?t%?dpngﬁ;3_
f QekheH - R QRaNpl_af Y, ich .
cg:rp% ses cﬁ)tlg%rtgzijﬁ%l 2-pr ogjaﬁo]]tq{vﬁ hb%;anc?ﬁfstaﬁldlz & &
hy drEte-Ery stfr et ia- (1- ((4- N
met hyl ben(ZiHhi@@m&y|mtﬂw&lﬁqﬁh@ry¥tﬁa§%&a}f crystal,

(1) S EREE Gesdieign o ovsaidzetion £ron
solution of 4-(1-((4-methylbenzothiophen~3-
yl)methyl)benzimidazol—z—ylthio)butanoic acid, and a
solvent containing ethanol as a main ingredient;

(56) a process for producing a methanolate crystal,
which comprises contacting ethanol with a crystal E or a
hydrate crystal of 4-(1-((4-methylbenzothiophen-3-
yl)methyl)benzimidazol—z-ylthio)butanoic acid, or a
mixture thereof;

(57) a process for producing a l-propanolate
crystal, which comprises performing cooling
crystallization from a solution of 4—(1-((4-
methylbenzothiophen—B—yl)methyl)benzimidazol~2—
ylthio)butanoic acid, and a solvent containing l-propanol
as a main ingredient;

(58) a process for producing a l-propanolate
crystal, which comprises contacting l-propanol with a
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conpri ses suspending a crystal of 4-(1-((4-

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

yl thio)butanoic acid or a solvate thereof, or a m xed
crystal of two or nore kinds selected fromthemin
acetic 20 acid, nethyl acetate, ethyl acetate, propyl
acetate, isopropyl acetate, butyl acetate,

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

t et r SAYEit6LuFaR: acbydnktei beysthéxafied- cy<l ohexane,

hept aenyLobienenisyhenes_ et haoly ) neh DaRGkapar 5

1- propanal , propanol , wa a’'mxe
of twWot8re ﬁBPEaRPhasa§éﬂecPédafmbﬁtuhentheﬁhefpresent

|nvent|on(ab$Oapp@Mbd§§ f@g)pﬁo@@@iﬂgcgui'ﬁf$ an?l?i?
conp Li9 si.ng the crysta
to (§§§ t E HE%bu?% BF LEGD B?rﬁ%¥@lﬁgn@%01%@gected
froncrhenaéilaataonlﬂf?mhaagazgﬂibﬁg$fsg,gpg glenhgse
The tio urt rovj des

i e EAFThBY PR hePeney oy S Ledt P81 eyt tkaaro Tdy 1o
(37)yltb¢oabwwmxe @cf:ldiwoamdi avsel kemescopt i By 2-propanol

fro h a ngredient. 35 The present
|nvgﬁ%lgghéﬁ?tﬂ%gféé%g?%es (64) a preventive and/or a

renedy fof®f hfd apFeEesy s epsedycing | 2ryorobseabese
resperpsoay, thRldh MSRSESes ¢ %ﬁ%aé@fééhxﬂ§¥ébanol with a

b d/or carti
i SCORERta L ohtT & Ao AL S TS5 bfoBry Gt - (1) 10

(37)me’olnybbe!n2(<tthﬁ:>1_ﬂfert-\m-}01)M%lrje%%ﬁ%%ni L?m

:Egn%r aw ngs S:éanl I nagcf-e(g{l S‘Q‘Ia THow IP?Q WL i and

crystal A®f) t&w@rcmmrﬁor rpnmducmmrg Sl%leg:r}I%r;dva[;lnta)I,gﬁ,ﬁﬁfbh

i?)o?%%&%Qgsﬁpagrﬁﬂ% esent |n3Legfe (1"I5|(g4 4 is a

or agie ek heast: 33/ Jgte eyl 16 e gl astecwi g

XRDyﬁtHidmbuﬂaﬁoﬂ&(Hcﬂé“br a solvate thereof, or a mixed
crystal of two or more kinds selected from them in 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-propanol, water, or a mixed
solvent of two or more kinds selected from them.

The present invention also provides (62) a
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.

The present invention further provides (63) a
chymase inhibitor comprising the crystal of any one of
(1) to (37), or a mixture of two or more kinds selected
from them as an active ingredient. )

The present invention further provides (64) a
preventive and/or a remedy for inflammatory diseases, -

allergic diseases, respiratory tract diseases,
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showi ng XRD of a crystal E of the show ng XRD of a

hydrate crystal 15 of the present invention. Fig. 6 is

a graph crystal of the present Fig. 7 is a graph

crystal of the present 20 Fig. 8 is a graph crystal

of the present Fig. 9 is a gragh _crystal of the

present showi ng XRD of a nethanolate invention.

showi ng XRD of an ethanolate invention. showi ng XRD

of acirpub@ﬁonyaﬁfsehﬂaentéﬂﬁboﬁ%ﬂhﬂdmbﬁﬁﬁhﬁﬁifage metabolic

- . h show
'R o EEBEELT OO HRE cha Yrdial FoRRTIote W gt ko
11 is3a)grg-‘phaslhlmtlngelﬂfo’tw@l er ystod Binds thelected from

pres@ﬂém'@¥e9ﬁ'98tlgﬁgln dfef 9raph showing IR of a
crystal D of present invenfion. .30 Fig. 13 is a

grapﬁréﬁng%§C¥FP6¥0@ f yehe | DEwinghe present

Inventl onpidi g1 3.L§ bk SgPadh aphowheyi e | & of @ryhé’@éf‘tﬁ of the
rystal of {he esent |nvent|on Fig. 15 is a graph

shomPﬁ%s?%$o*n%9 t®4nol ate 35 crystal of the present

i nventi onmdfl 02 16 asgm%ﬂ%@ﬁﬂg\ﬂm|ﬁ<ﬁ @fystal B of the
et hangl at e of the present invention. -

Fi g. PA19°F4t ot %%ﬁﬁl%%bmnng IR of a 1- propanolate
crystal ofighe3piesengrapivestidwaing FRp dB 4 cygH&PID of the

show,ng. LR of & RcpLopanol ate crystal of the present
i nventi on. )

Fig. 4 is a graph showing XRD of a crystal E of the
present invention.

Fig. 5 is a graph showing XRD of a hydrate crystal
of the present invention.

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-propanolate
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 methanolate
crystal of the present invention.

Fig. 16 is a graph showing IR of an ethanclate
crystal of the present invention.
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5 Preferred Mode of the Invention The crystal of the
present invention is characterized by a powder X-ray
diffraction pattern and/or an infrared absorption

peak in potassiumbromde and the |ike. These

crystals yield a characterist4 c140- powder X-ray
diffraction pattern (XRD) and each crystal has a
specific value of 26. These crystals also yield a

speci f i ¢ Felgsorlpt iien apawephnshaviingr ARegf @ l-propanclate

spechlahat Ypeldne o (r'eFé)entTEﬁv@hx%ﬁl A of the present
i nventi on y| er X-ray diffraction patte

at refleéﬂﬁbnléhdﬁe§ g@apgfsgﬁypag,ggtgﬁya92oprfga§oﬁate
16. %’g%%aa d¥)ﬂﬁe %%e%en%nﬁnzanﬁléﬁd mor e

spec ically yi el d rr X- ray diffraction
pattéﬁ$Qﬁ£ﬁqu¥9§%ﬂ%ﬁ eFPgﬁp 1fBak shown in Table 1
(see Fig.rhb crlyfi;tallp@wd&;me)(-pﬁré)ﬁeﬁﬁi dinfenadbinonspat t er n
|ntenS|t in .the table, |nmax e .0 S

a p@e“? i157g-%89 g@sfpowﬁ%‘en 87 15%% Cté?’%sk ¥t8§3

| deamml/cesr a&m | imtfaresiedy a(bfsoeaxthOpe@IeakTh-@ pmaua@@l@m bgomide
of thy v‘\_.,‘delr }% rsaﬁh%fef rc@:‘j\/ts't%rispg?teqfdn ac%@lar‘é%rt)érmétlc

appr OXI ma ely the“state | es and
neadevidey dordin |dd¢f§raB¢G&?s@a§¢e§Po¢éﬁﬁ)e§néf e@&#la%vstal

the h%%\/\%er é?%(;rl%ylc? Vfal Ct ' pat &'ﬁ@ge EQE}EEQE g%ﬁ: 91eld a

i's |nport he i entl catlon of C sta
Si nepet i fivd aibs/tﬁ:pmlcﬁﬂSpattytamm isl Ilgﬂftrlaye‘darspemth:bpﬁlbeometry
grogﬁsiplrection of crystals, size of particles and
ng 30 conditions, it should not .be strictly
under st odthe drimiad B of the ArBiskhradnventdey &ields a

e

i NVRYH iagpndeinisay 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. l1). 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 20 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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powder X-ray diffraction pattern at reflection angles
20 5 of approximately 14.1, 17.7, 18.6, 22.3, 23.5,
24.3 and 26.2 and, nore specifically, it yields a
powder X- ray diffraction pattern having a
characteristic peak shown in _Tahje 2 (see Fig. 2).
[Table 2] 10 B Diffraction angle (20, )Intensity
(1/1max*100) 14.1100 17.723 18.631 22.355 23.529
24.349 26. 234 The crystal D of the present invention

ields @ weter—X- gi-H+raetion—pattern
¥ef|ect—8&_éﬁﬁp5&°90a #ea&QEOXI t e 993§}§y @Ei%#u 100)
16.7, 2p.4. 239 and<®5_25 5 and. |nore speci¥dtcal |y,
it yiel ds—a-powder M +?ay diffractlion patterrPlhaving a
CharactgLchlr npaﬂﬁﬂﬁWWIln Tablle 3_(see Fixk 3).
[ Tabl e B}-D 20 Dif f¥%c% i on angl e (20, 1 nt ensi t5®
(|/|nax*1nn) 11.41680%% 825 167100 22. 418 23.683
25.522 16 The crdsstlal E of the |present invéhtion
yiel ds a—powder X-Z2p diffractiod pattern at59
reflection angles 20 of approximately 16.4, 16.8,

19. 6, 20. ﬂheZ&rﬁstaEZBﬁofzahé-ﬁ&@%éﬁtliﬁwghﬁﬁﬁﬁf ields a
speC|f| al | ields a 5 powder X-ray dlffraailon
patt%?% ¥n5 hefreeiontpattern at reflection angles 26

of approximately 14.1°, 17.7°, 18.6°, 22.3°, 23.5°, 24.3°
and 26.2° and, more specifically, it yields a powder X-

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

[Table 2]
B
Diffraction angle (26, °) | 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 vields 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]
B
Diffraction angle (20, °) | Intensity (I/I,_*100)
11.4 16
13.8 25
16.7 100
22.4 18
23.9 23
25.5 22
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peak shown in Table 4 (see Fig. 4). [Table 4] E
Diffraction angle (20, )Intensity (I/1nmax*100) 16.458
16. 853 19. 667 20.454 21.589 22.6100 23.452 24.168 10
The hydrate crystal of the present invention yields a
powder X-ray diffraction pattermgt_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-Fag dryétattEonfpahéepnebantngndention yvields a

char ri.stic_ 15 k shown in Table 5 (see Fig. 5).

[Tab?é%gfrh§aF%¥edgf$¥?%E%?8nPaha?én(@b,rﬁfh@%hg@myangles 20

(1/1 oBxapEODx1Ra84By 156 286 156870 214088 23, 170 24, 234

25.1300 %ﬁe Xig?haﬁyl te cr s?a? bfi?hg br%%é%t’zf?'é !

i nvention’ ﬁg'yie?ﬂg g@p%mﬂ Rd YIRS HPeTrhieably, it yields a

Egttepwdar Kefbgcdibﬁragg%@ﬁ %@t@ér@p@&ﬁ%ﬂiﬁﬁE%?%f%é%eristic
: : : and, _nore, specitically,

yieﬁ%%ég %%aﬁgrg&?ﬁgalgd%f%?%%t?b%'p%%tern havi ng a

char hEeetestic peak shown in Table 6 (see Fig. 6). -

17 [Table 6] Methanol ate Diffraction angle (20,
) I ntensi-ty (1/[1max*100)

Diffraction angle (20, °) | Intensity (I/I_ *100)
16.4 58
16.8 53
19.6 67
20.4 54
21.5 89
22.6 100
23.4 52
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 43
15.2 36
15.8 70
21.0 58
23.1 70
24 .2 34
25.1 100

The methanolate crystal of the present invention
yields a powder X-ray diffraction pattern at reflection
angles 20 of approximately 7.8°, 12.4°, 17.3°, 25.0° and
25.8° and, more specifically, it yields a powder X-ray |
diffraction pattern having a characteristic peak shown in
Table 6 (see Fig. 6).
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7.861 12.440 17.3100 25.055 25.861 The et hanol ate
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 speC|f|caIIy, it yields a powder
X-ray dlffractlon pattern haV|ng a characteristic

peak shown in Table 7 (see Fig. 7). 10 [Table 7]

Et haymdisitee ¢ ffracti on angle (20, Intensity

(1'/1max*100) 7.852 12.141 17.2100 .20.441 20. 644 22.944
24. 452 25.535 The 1-propandlS@iah* @l of the present
invent|q&iﬁ@éﬂﬁgbﬁiéﬁgggﬂ(jgram juh&b&@hh@“(ﬂatgg%mOO)
at refl[ection 15 angl gs 20of app UX|nuLc|y 61’ 121
17.1, 20.5, 224 gauz25. 0 and, Tmpre bpculllﬁglly, Tt
yi el ds [a~ powder— XiFay dirffractio pdllElH ggwlng a
charactieristic —pegk_ghowr 1 iabfe 9 (See F&g:
[ Tabl e [8] - T8 I-pEoganol ate D f{Tactionm anghe (

0) I ntensity (I/Tmax*100 ) 7740 12140 17 1100 20587

22. 460 25 051
he ethanolate crystal of the present invention

yields a powder X-ray diffraction pattern at reflection
angles 280 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 having a
characteristic peak shown in Table 7 (see Fig. 7).

[Table 7]
Ethanolate
Diffraction angle (28, °) | Intensity (I/I,,*100)

7.8 52
12.1 41
17.2 100
20.4 41
20.6 44
22.9 44
24.4 52
25.5 35

The 1l-propanolate crystal of the present invention
ylelds a powder X-ray diffraction pattern at reflection
angles 26 of approximately 7.7°, 12.1°, 17.1°, 20.5°,

22.4° and 25.0° and, more specifically, it yields a
powder X-ray diffraction pattern having a characteristic
peak shown in Table 9 (see Fig. 8).

[Table 8]
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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 approxinmately 7.8, 12.0,
17.1, 20.1, 20.6, 22.7, 24.0 and 25.2 and, nore
specifically, it ylelds a powderg X-ray dlffractlon
pattern having a characteristic peak shown in Table 9
(see Fig. 9). [Table 9] 10 2-Propanolate Diffraction

angl e (20 )I tensity (I/1 magrdfBhoT7a848 12. 054

, nten
17. 1100 26—148—20-65822.778 24 065 25 252 By neans_of

infraredﬂéﬁééﬁﬂﬁﬂﬁﬁLéﬁﬂﬂﬁvﬂzﬁhe eriySEEPPS BEBF (I fbnax*100)
present L invention hak heaks at wavie nunbers o0

approxi mately 1711 12442 1285 1252, 1204, 744 and

750 15,cm1 (see F4@.110). The criystal B ofl@he
present | invention Hﬁéfbeaks at  wave numbers &7
approximately 1716,22:701, 1290, 1252, 1207, @d51, 768
and 743Lcm 1 (see H3r011). The crlystal D of dhe
present i nventi on has peaks at 20 wave numbers of

approx'”HTHéy21598Eaﬂéﬂéte1§§ﬁst&§23faTﬂ%4§¥e§%§@ 1if¥tion

|..\

and 746 § ﬁ g e cryst

pres%h? ﬁv@n BAeha Eéﬁkgl%fra%bk%nnﬂﬂﬁﬁ¢§no¢t reflection
appr exgraseby 471 96, 44, o
7IOIO crrdi; (see Fi gppﬁ@}g.ﬁua l%%epi '#illdr a}i el%ry n%jqw !

pres%%tﬁlnv%ﬁtVon hés0- aed eakd amdmammr@umﬁﬁmfiiﬁally, it
apprexsnasely 494, 160 and
$ p&xZQér )1311erhe rret ano4§ %& TSk ar-orq rfe

746 cm1 (see Crys

pr esEHEr 2 P%ﬁ%?EhChB%akp%%Q%na}HWEﬁﬁlﬁu&bE$%eoElg 9).
apprprappéepy 1728, 1444, 1250, 5 1190, 1038, 764 and
748 cm1 (see Fig. 15). The ethanolate crystal of the

present invention has 2-Propanolate
Diffraction angle (268, °) | Intensity (I/I,,*100)

7.8 48

12.0 54

17.1 100
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 750
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 cm™ (see Fig. 13).

The hydrate crystal of the present invention has



10

15

20

25

30

35

ks at wave nunbers of approximately 1724, 1444,
2220? 1194, 1047, 766 and 746 cm1l (see Fig. 16). The
1--propanol ate crystal of the present invention 10
has peaks at wave nunbers of approximately 1722, 1444,

1252, 1195, 974, 764 and 744 cmiy (see Fig. 17). The
2-propanol ate crystal of the present invention has

peaks at wave nunbers of apprOX|nat¢|y 1722, 1444,
1250Pe#£g8 2towave7pembays7ad epptokimatbly. 1185, 1510, 1288,

. . ;
The wave,number, kot BaaPHEgeR,1 NLat ik.Qn by, means o

i nfrared % ectrophotonetry can vary by gpp¥3i|n3§ely 5.

cml with EﬁemﬁﬁE@HP#ﬂﬁec6ﬁHFtﬁéanahhetpeeseatelmﬁentlon has

sanmppeskandtt havki kenbdhe 65%%@%%%%5%1%: gigés]tée% 444 1250,

TP, SRS RSS2 S U8 P S

conpound Bhet hehpneseht thye€valops fhélptédent invention has
e B e o i e g S
2 ocbihs 584Aaser bett | TN/ 03887008, Vs 91 53291

o R R pmUEt | A b p OB o
gﬁtbj %%géé% Sgggl:wmimgﬂb@a%t%rappr@chmmanm, 1444,
sol vens2 suchoms 910) upge a§atﬁ%%§%§3ﬁg%%§ng$p f459||
?ﬁ??(z?n; r%:ig %ﬁ%ﬁi He -é;;gtal of the present invention
) rlEEt?ﬂ)@eEtiemzatm(ggbd [ lmﬁ;%érﬂélﬂ&)e%gby an.tngatlj%i us”szozdi ulr%M’
L;er&o%(%%g ! soi utlon af?aéqt&méfl?/‘ée Gh al 328 rEgdridtur an

sol vent, TRl wakeemumhser aifi 2tk trore®arai Minvention by means of
§/|1) %ﬁﬂ%ﬁ lnszifi amb: %ﬁ&%%%%%%tvﬁéﬁ é’YaéiPé’.IOﬁJ}@ate ly 5
stafi i tYE gt fRRimeasising cmdittlanexaldidiieg st of

\satngp IeeC Gies dhewarikign. the order of crystal D, - 20
o y e E, while the

tal A and crystal _ _ '
ggﬁ%?: i t%);'ecir Iﬁrtsﬁ:glsa%vw %’é’@é‘ﬁé‘é’— Rinyleait o chhsbe obtained
or d&. Ve corsy ghralce sAe sBamad thpdan1bexbabTed PheReos are
CoOlsihRgm &istal i zation process froma solution using
various 5 solvents, or a process for addition of a
poor soI@QﬁtCP@POPPéhoéothenprsebutlmnveﬁxaﬁﬁLesr(@i((4_

them&ﬁh?&ﬁbn&ﬁ%hﬂ@@hen—3—yl)methyl)benzimidazol—z—
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
toluene in the presence of an alkali such as tertiary
amine to obtain methyl {1-((4-methylbenzothiophen-3-
yl)methyl)benzimidazol—Z—ylthio)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)butanoic acid.

The stability of four kinds of crystals excluding

the solvate becomes lower in the order of crystal D,
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acetone, anisole, ethanol, formc acid, ethyl formate,
cunene, acetic acid, isobutyl acetate, isopropyl
acetate, ethyl acetate, butyl acetate, propyl
acetate, nethyl 10 acetate, diethyl ether,
t-butylnethyl ether, 1-butanol, ;g2-butanol,

1- propanol, 2-propanol, heptane, 1-pentanol,

4- et hyl - pent anone, 2-butanone, 3-nethyl-I-butanol, 2-
met hydyde I apanatysdal mahydd afztyrsyyl aceworiilier idhe solubility
cycl ohe di,nmet hox

ne 2- t.hane, .1, 4--.di ox 2- 15
o1 hoRY A TV T A e TR i, A S
et hoxynmetHeanotry etley /oy & crekdnhesan dter dlonmed dweneooling
xyIQﬂ%, i '3gg% t r1ﬁ§r j
sel ected r%{rﬁ’atv%leorrlfl I%an‘p éegﬂ%cﬁpt%g?slo%}g%t , nl%ch“i}alrlg%us
pr ef¥r¥eents ormeconvirasds dnr iawlistidnacfpéi meprofsolvent to
Vi ews; 12 Os d Ned Add & AGRLH Sh ACT BhanBildly lo 12 Glated 1 I linclude
acetate, propyl acetate, isopropyl. acetate, butyl
ACOlHELON ) NN T aifohe, {EH Avdte, Sddtloformate,
th et rahyshiof an(caitic m‘lthﬁiitsdeLﬂ;hylh&Qﬁmﬁl .tﬁ:,ycijlsaiw@ya. acetate,

ept ane,, tol uene, .xyl ene t.hanal , et-hanal,

1- propibl S P diTY  REr s RiORY A e A ARy
of tawrittatepraiddihyds esdleact ed-Butgmmetiarh eblanpl ds-toftanol,
nmor d [ncl |C I,d, _
tet ?a%%%%f’anf_%n%?%anndo ! %%%uc?é;aﬁ%dnlé : e ttgdrm,e ‘o r1 £ entanol,
m x ettt ivehtpesftananeyr drdrat dions, seimedihed fi-dmttanarh, 2-

AS Q%H%Peﬁ DS | ot SUHE dAE- 4 CORRI B diSi e,

i kel to be crystallized,” 1t 1s necessary to avoid

t he GEELVIexaRE al botol LA 9Ty A0S redy 4o ok
SUCfbﬁ‘ﬁqxf@Eﬁ'?@i : &f:ta{@,l ,pfnﬁm,angﬁ%&,pgopanol

as a In solvent. 1N _case crysta or. b 1S

bt Y U001 5 SR L R o o s Ehuspe
poorxysldventwaitdt t ican a prioosdssolternts ¢ff efwer reed midyrag kinds

t he ' ' . .
4_(1é_:§]{ez<§i?r%il I%}Fc%\gﬁtzo 3 op e%{t%ié_‘s 2<.31f the ?olven'l.:, which :T.s

yl ) reieiR it Z ran eapnamigahi b ukndhis o iadi Pigitge of views,

usedin@Sade AR &fd Al , mNGEL the st dtHYhagetate,
drastically poor solubility in the solvent, its

di sSHAWY breGitticds 1SWARRES R v REYYd FEhfftfin 4~

of tokerisol VBRierstthdtiggh B5-etqesod Ursaseduiie altsecmtahgpfuran,
time nd thus formtion of féﬁéég&gn

acceafceer a?neldtralnae'alhseoxarnaep'l & Hect ease ot E}lean{nSe, toluene,
xylene, methanol, ethanol, l-propanol, Z-propanocl, 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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the solution tenperature during filtration of an

i nsol uble matter with heating causes accel erati on of
formation of the crystal D. Also transition of the 10
crystals A or B thus obtained to the crystal Dis
sonetinmes accelerated to fornLtg crystal D. In case
the crystal A or B is obtained by a cooling
crystallization process or a poor solvent addition

prOCﬁBﬁmeﬁﬁ&IﬂEé%zﬁmﬁdéﬁbIﬁ2 ylthlo)butan01c acid to be used
4-(1-((4-neth Ibenzo hi oph

Sy 135k HTY DRSS G of SHIGR (HI%)BHHRY © dat depegcally
usedp@sr asohubhbiey i bt ilse dashmeht 0 dxes ididlaiod brocess

case, W, ter al _cont ai ni.n I anmount of

s e fe d&NIE LA o SPTEE il S IS e and nign
for t%lmmlpﬂl’eur@, riawt net 20 i @l Ldray i tignepurdntd) wWiubFomwation of
| essigs 20, %eﬂsgg 3 ﬂ@dyﬁé aldls é%’ilséaﬁiedatéasse of

preferent| forms case of a raw nmat,

havi e %lq‘vbtawv} i VRIMBe TR gh uuRiNg ol tesednisine ofa araw

mat eim@ﬂ:lumlrﬁ@t‘@é& |V§JYt19fh6967t/i?rSH AR R AdRAIFRA Y of
HPLEE ana% SIS t{kfc st al is preferentiall

f or MEL PSR Apf ¥t Fagt %t  diTRniSA 4P high the

pur i ¢y scteanl hen @btmlﬂﬁ_dsbbyot&!ﬂmd’dﬁ%c? ‘?&illd hm;tsﬁam m nig

subs oduct s ollo

pur |g;c|%5:ga ﬁl' b“il/c c%]r%ﬁﬁ]te%hﬁoo (ir \A@cta\'}e)ﬁ ike. In

case the I:rrysaai e Broysthl A oi::t a n&d cbytaaneED by a cooling
cool £ t ve
addlé%n%%/lzlc%“&?f% soef)gfl onsai rropog-ra Ur'e |q:s ition
sped@HqeE Ty dhemieal ar ity priefler (@b (I %@%Wlﬁﬂ@@hlophen-

and 3oy, méﬁﬁ?&fﬂﬁhi&%idéﬁbiﬁyryléﬁl&ﬁﬁﬁégﬂdqﬂuﬁé¥ﬁ“¥o be

The rg)unt of the solvent is not eci fi cal I mted

and 4889 3 (f HJF MELF DM B deemEsD-Fo ke %@@%y In

not dayee dﬁ’h’:tn 50y fred thr 2amd dﬁl’ft%:ﬁfl&fgeraaklaﬁ:glfé)taxﬁ&frﬁ: of by-
raw teria

t han d the, a utoftt}}

e e S R i BRRSRS « £°F

m_) &Jfamnﬂea,scﬂ veaW Tpssedian havigipfpuriecy av Etserdralless as

lq:{) E?%C}l |§gtﬂg@}§g! bij ijty, which

|s pre erabl y “used T or % pdr pose daecrea5| ng the

armLHﬁef@‘rqfﬁel%]o]lX/eﬁﬁrmﬁ%l ude Gace |Oc,f B g@vd Mferial having

t et repHRfturaLy |HE gashding, Crast @lxaAp1R 0z RPRY riterial

coohlgi

ng 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
chromatbgraphy or the like.

In case the crystal A, B or D is obtained by a
cooling 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 not more than
50-fold, and more preferably not more than 20-fold the

~amount of the raw material. As used herein, a 1l-fold
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crystal having the sane crystal formas that of the

obj ective crystal. The amount is commonly from about

10 0.01%to 20% and preferably fromO0.1%to 10%

based on the rawmaterial, and 44 is preferred to

previously grind the seed crystal. It is necessary

that the solution tenperature upon addition is within

a supsougdt wedieed tpaageambuhhe(armsbabfteheesolvent based on

obt aikn 1 h AN ondLtion Ii attern
and ElﬁgofrggElﬁg gtgggﬁéctlgﬁaﬂ?i?ﬁ F%ngaaY@Pt having
t he &ight isedubdfliftys nuhiioh 68 pheferyblgluéedBfaf Phe purpose
are pet deoRGishihea d.sSipge co

SOHEtIHSS exgﬁrgakhgn%hgghgeognkﬁ eséigégt Egnigg? acetic
puri f§1do@ndateitepaydro€usaad - particl e size

di stribut tanceket hae erystal, AthﬁssrcﬁngythoBéofiﬁg

f I nbi ned and set
pur patas i SEa ot BEGFREE, i of b5 SPPPErAYRoRo add a seed

conv@nysanélhpvmngSShefsamexaﬂpkEalnﬂbﬂmaés that of the

filt r fil iltration un
reduéggbeE1g?e§§g$é§%r cg% uga{ %%p%?%ﬁ?%ﬂycgﬁo% about
enpl ByRd? FR 28&seand Ergfﬁgabhycﬁnaﬁnmxbﬁatopt@%ssbased on
for @Kén?bﬁ—maﬂékﬂéﬂlhgﬁa'fg 1Qrg£Q§ePP9§rt§h8§£ %?$E}y grind

pressure, ing W
unde?h?eﬁﬁﬁédcr$?E§§ureI%ath%e%%%$®VEdth%© fie solution

Crystehp®rgairbeupdh asdede byn agddi po: e ef Hp ef‘?'fpﬂhaa{ted
hydr ocar bon ag?& goor Sflvent to an acetic ‘aci

sol ut TB%C 0Pt YTt hiP beh 2R Bisfen- 3-
yI)nethyITbenztnrﬂﬂﬂ@ledh@itibﬂélnﬁéwmdﬁgEﬁéﬁkern and time

| a drocar bon. i n ane,
hanPedpla Lo OO B M A o e Pl St ng
two ®fF Fermatiemdef s@h@ccuexb‘iabm,t h:‘emar T]:heazm giet the
te t don u to add
thg@%ﬁsﬁ?%&] i]fmg eﬁ%kctd? er %éeca&u%neé OnSGipetimes
of Tt %%.Hl%jatfﬁry‘ee qredmeequm etiyemiosd Impuosie 1 he
yi elghrdftele t ez o tpa ©f i PROTs S e So®Bl] 2ssed

oL, FBELL a  ReL hle T omtinow ana set

f or restorkhi@nountheofputogEenr [0l dfs JBINRJIFR by

hay&iﬁtféﬁiéﬂnnﬂncégvéﬂ%¥dnafﬂbrdcess, for example, natural
filtration, pressure filtration, filtration under reduced
pressure or centrifugal separation can be employed. In
case of drying, a conventional process, for example,
natural drying, drying under reduced pressure, drying
with heating or drying with heatihg under reduced
pressure can be employed.

The crystal D can be obtained by adding water or
nenpelar 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 more
kinds selected from them. The higher the temperature of
the acetic acid solution used to add the poor solvent,
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and preferably the same as or nore than that of acetic
acid, although it varies with the solution

tenperature. The crystal B can be obtained by

perform ng 10 neutralization crystallization by the
addition of acid to a solution »f an al kali netal

salt of 4-(1-((4-

nethylbenzgthlophen 3-yl) net hyl ) benzi m dazo
yIthl3Fb@@§ﬁ@¢cb@@ﬁésandhwaaappnandftatéahyda@&ar@an be

- b r d | v n
ot e b arte, 5 SRR JIBT Ee,

abouf’*48E°%of° V&HérlsTﬁ@a&ﬂkbﬁﬁeﬁepalthe pcetécabbyd, a
sodigmbéungp0t§§$HQMhz§BQoﬁ|5@5%e"§5§5t§ﬁ£5 Lfises and thus

??t? & ?ﬁﬁ%% %oF%PoBﬂEnbg YPynedhy| Thenahounazof - 2he poor
yIthE@}Banan@ScmaredtMBhhhamfabkakhe Qﬁoaﬂgrgfygéggl@naCId

hyl b ot hi ophen- 3-
sP)ﬁé%ﬁr ?%gégféégazo% %ang%?o?B IFBi Ehaki thahdef acetic

| owefCt Pcéﬁéhouqhelaqwenusssmiﬂhlﬁnengdl@@ﬁéﬁjfbﬁgbrature
or gani c S@éV@£§s§g§hBa§aI§egéaglgg o&g%a%% ano

- wat er ase %W(Jd'l“?if
rre?:ﬂtlggg%’]?elﬁ%m:é%n 255N el Fheakion lindtmeroaddiofod hef acid to

coexa3$oh@tnm@a@fcans§dmgq§ méh | S, pr eferal %y é- to

frmnz-to -fold t yunt
ég I’Eégha‘f 1@?"&%@?%@ 13960 ) mathwl )érrw:émaimmmn
st at®l ttie Heumswialdaiat ian WeiRsef AtdHE + o3 NGE

Sucdh cidor 30 h drochlorlc am
2? Cinj mes c%? ?tj_agﬁézrgo y ForhiHg® eﬁ/ RIS &8 &“@alqr more

(ELN9.- QﬁﬂQﬁHﬁmwmﬂﬂﬁm@wﬁ&le maintaining at about 40°C
yl)niﬁfnidﬂé¥“”rﬁHE”%ﬂkéﬁ:Y%Eﬂ!Q)gﬁ%gﬂ%?%?%ﬁéﬁi 4&%&9 or

organlc aci d such as acetic aci

for PHART AT 2 athiléh 2153 Mphae e S@d-lmtmsortb}:ttemmeﬁaw &eacting

of t(He (S(aﬂ—tmeilﬂlerl@nz%Qmm HeRyL 3Qf 13%%@ Izgl.?néldagol 2-

t, . 50C or hi
hlg &Fﬁé )?Jq£¥%’ag%%éﬁ wigh aﬁaﬁa a@ﬁenomhéygmbayzang an
terrﬁ@rt@trum (S~ (aw- mplthfy&b&@zy)th@%%ten4.@c or | ower,

acetic acid is
27‘23"%%?0 i Y e e 1 S8par  sakcnandbe Lower

obtéuﬁ88°§oneﬂhﬁe§qpﬁocaseo@ﬁtaddumgy5caﬁeauﬁ a8l 8rbBnic

t hesal®eht EOEQ bBaEeEPQEyB§8§h5§ ﬁethaPo% °% ggbutanone.
neu lLzation hus an attention e pa
kha L8h5L2 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 as sulfuric acid or
hydrochloric acid is sometimes crystallized by forming a
strong acid salt of (l—((4~methylbenzothiophen—3—
yl)methyl)benzimidazol-2- -ylthio)butancic 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
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The crystal E can be obtained by drying a hydrate
crystal. In case of drying, a conventional drying
process, for exanple, natural drying, drying under 10
reduced pressure, drying with heating or drying with
heati ng under reduced pressure gan be enpl oyed. To
shorten the drying tinme, drying under reduced pressure

or drying with heating under reduced pressure is

pr efrerm:b,l ywheanpihey echl dblirdmg ethpgimagura disxflowe ofretflegably

hydrgt e 15 £&ysfaly %&‘}”};‘% %&%ﬁe c%rs%tai is forfned

Ther&iore, 1n case © dbt al ni the h ate cr )
modefiatee dgpertgtct:camd iionalsicl? ascdr podgeat r objective

£ N Lt JE BRd
wstlgl@eg Se]Fect eg{ q%‘iﬁ?ca‘lrfe%ﬁ meiblisn 1§ SRR Jf ing

at only a heS|on water is
r emARRE 1 Q@ CHk Jrret%cﬂnawt S Sihdine Thity rGsalddIest £or

and ey 4 LPBNARE, WS talds A L8 eltidinhes sty Heogikg
crystallization from.a sol%ggggiof a sg}ven

cont ai ni ng*® ¥ shbolcals tRingg & Srving & hydrate
sol V@mstﬁn alrc aede s \@ntigg one dcﬁlvrm&tl.omaéf elnyeithg

cont n 25 an ther oIv nt far [
soI \Pern%/ eo%%’er Fhan 3o er ael %%’Si td% é%ltd%
an atebhodd hanagapre ,ordrym"rcp vGlarhh dre adtioves ora drYlng with

Fur Uit Tore, A e S ey itiyed. To

pr ol e iR @H%d‘ﬂ’é‘l‘eart éircyrw alndlezs Feslugedypressure or
obt %@@wthﬂl i isddlcdad gt Sip@d atse preferably

crystal_or a mxture thereof with the correspo
o S GRS o 1T L Tk O B8 o (S0 0L SR e
proo:eqsstnél A peang i gy g el (Byat:aaltaf t he hydrate
crystal 3 xt re
: : qg%eg%gg H & gg& oﬂﬁgl glqgﬂ%a Slnte crystal,

stirring SUspleris! on. pT OCES g an
aI ccmeltdﬂtre)u@mrag v i 1S f4d ke chawicbdy At &t VESTCA

E, AL al S Cthyéélalred@éed Cﬁr&;éﬂfg Wi Hier£dhort time

Slnce the crystal Is a stable crystal, it can al so

be pr¥tliuceR i’tﬁll%"s%n“oc? n@%%eorb%me%dlt%%ﬂﬁrwa%ﬁ df jxemoved.

g heI CL ylsm?é nf%tl@efﬂ/c?léﬂie ﬁeﬂ{a{‘dﬁdﬁite{ﬁ llhygfif?iaildilraﬁﬁd alnd 2-
al conol ate CryS a or C Sta WO . hore
Ci ndatORMARTA R ST RS Pe LHAEIT & SR i ng

i nt cctywetallization 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 alcchol. 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
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crystal D (transition nediated by the solvent).

Exanpl es of the solvent used for transition to the

crystal D fromthe other crystal, which is nediated by

10 the sol vent, include acetone, anisole, ethanol,

formc acid, ethyl formate, cupene, acetic acid,

i sobutyl acetate, isopropyl acetate, ethyl acetate,

butyl acetate, propyl acetate, nmethyl acetate,

di etbyl aembeturé-thetgbfret hyl et her, 1-butano

2- but anol ig;gﬁ%nﬁ%%s%%%% pr%ogan%a}:blhepé:%}nsetal, it can also

1- pentano? tano
3- mebayprbdboednoy, s@spendimng | thpr opareot ,crystal, which is the

tetr ux an nLtr
di me g£g§h§hecr§§§39 %ka%%y-3¥ ?%ogééﬁﬁghol g%%%e
pent@h@ohqkehgngrysgabth@yym@xeduﬂﬂystal of two or more kinds

et hyéféfe{@@eféaﬁ tROmt et falifo1Jlyedy e%mmg into the
wat er, or m xed sol vent of _two or nore Kinds

sel eeﬂéetﬂ obh { REARS FhiphePedtated danptesS ot Vehe) -

sogvent m@aﬁ§1e§ @fefﬁér§@l¢é@?hgﬁﬁﬂnﬂﬂiCaiaﬁﬁﬁklon to the

i ndustri ts of. vie i nclu ac acid

ot vhfe PP Spbed LetRer R T Gt £ ' fadiaced by

isoptb@yeohnenateinbhm§é acetate, anisole, ethanol, formic
A‘Eﬂ(ﬂi '9 giaggprﬁ te2 9 @ﬁ]@neacéaigeéo sobutyl

tetra f of GF n,

acetonltri 'hexane cy e?ohexane
hepte@etatel ueaeprqyjrbnece’newar@thyl eammte, butyl acetate,

1 pf}QPé‘;B‘ﬁPi’a@e@é@@anﬁéth%‘t@éeté’ie,&‘ cf&é‘&@'yl solyer of

imore ki nds Sel ected fromthem Wen a 30 m xed
soI vlélh*m@eﬁ%a ethers prveirebr to Ry ERePt . i hrpropanol, 2-
SL at Bryheiel | hl@e%@bﬂéﬂt $- pé@t@wp,at4hheth§rp-shpéﬁmone, 2-
the ti require or.t tio t st al
e e Ry SeRet i L LRt Sl i by Dol
sol vestrahydisfeféect avetonitddle hecye Yshakame asl 2235
seed nmoyn Y

%%@yéﬁg%yegﬁ %?ébr Efégﬁg r% e{ @g%gpg eogng%%%ane'

of tﬁ%nt®@ﬁerm@F9§B@1rt% ebh@¥zm%t@@%@1 apethyleygclohexane,

prefesepsiin, t@@ue@éer9yéh¥ gwa@@rxhercayﬁiﬂéd gaEVent of
seed crystal ous

ot eFYa] OBrmaaaehlleﬁstﬁeYegaeﬁ Velbhrthdny MSch e
t he ¢eamelas uce thei sglveansi vhbeh fionmpr&éféheedt fuosm

cry éé%né@#ﬁgf gﬁgs%gé?%%ﬁ£$¥ gniﬁt gfa$fgwgy 1$€Ehde acetic

sol vén noret ra e T ncreases
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-propanol, 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



I d deconposition of
ay?(g ((4- ggthylbenzothlophen 3- yl)methyl)benzi m dazo
| -2-ylthio)butanoic acid, the tenperature is
preferably controlled to 100C or lower. 10 The anpunt
of the solvent used during transktien nust be set so
as to ensure a suspension state at the transition

nd |s 0 nly frgm2- -to 100- fold,
L?I;EE{P% y Yoty thFg{‘TF‘DS:G’YfS(?Iacl affbemseed proberibmay be
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sol)/vesﬁjtsﬁeqnﬁqargelaagcnd:the amount of 4-(1-((4-

met hy| benZdehitopthear 3hy kmmbbybkubénabﬁhﬁﬁzQEa%81tloP from
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fi Itla&bllelndb%fm@b?tlﬁﬁt%ge%éggﬁcf 1L Q%gt BLeeLPhEaLeg, -

i
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cooltﬁ@peratareZ55Fp®ﬁfbb§b§90M8n@§§§ibﬁegop9bPté 8t 1ower.
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t he B8F%ehe anrd Ebeasoﬁblegsufétg sﬁépé§595§f§££@@ 10 the

h te i ncr eases.
case or ShrohlIEehbBRSLMLOD 08\ Bs' GPMRoREY kFsm Zofto 100-

crysf%@@ra@r?ﬁ@rébﬂﬁcn®vem@w©dUhau POt fOnd y dﬁ&émore

stals r rgduced and m xe
Lﬁfpﬁfii‘*"?;y U B e he bty G4 o e other
xtr 8

obt ar ¥ &% i Frapel ity ect IV eca$ i the raméunt 3% the

conoswlmntnnstlﬁ)fgéeén@a@@ Aogiel abt e pf ¢ ¢3 atory

St UdYe+ 9B, X tio varies wth the conbination

and Pfaﬁb &? (]tjﬁlg 1R = v DI Ry et ieid arncdld 2oy

analiy%*"r%m)lzrtammansarsuthcﬁ&epaymo%é@ylggldﬁnre%tqmely
tt | r 0 on .spectrum_an

el ye ! e B W i e may be

t r afSi 9 on tAfeR At g tie smaﬂemg rEodds [Up0 GC tHhen

pr ocfeislst vt e FodniRa- [URATALI Y &l t@uaeaesm-,:T gbg,gae%ipltated

the c@ﬁg nagl ral Itoracnas.rktt)e% %:%C%%%SIC\Q'?Sial 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 product, 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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Al t hough the respective crystals of the present

i nvention can be distinguish fromthe other crystal
form by a characteristic powder X-ray diffraction
pattern or 10 an infrared absorption spectrum no
reference is made concerning_asgoptamn nation rate of
the other crystal form Wen a specific crystal al one

"is used, it is possible to permt contam nation which

can medndesudetactmibdyy id-srapatdiandr art ispe platwarihemfrared

e REUPEFFED? (56 € Py o ot L Dcor port (GiRt o2se,

of the Iﬁfmnnsx@&ﬂ&d thahnmnaq&mﬁman(Medﬂaie@reaemme solvent

: ﬂ\ér &di ent s{?ﬂ?(ﬂ?% cﬁ% ne. %@'{e@a %’aq—’adtlvely

usecea$ bhe krcassrl Hwe ammmqu@towo 0 thfo secaesisd vely
Ki ndgo@frdheqm I n the present invention, the use of a
crystal of_4-

(1- ((4- methSA DAL oL GIRTRRIANS BtHAdeh fitfaiBIesant
yI t b0y ot 2o Card Qe d)ifs@xﬁgﬂﬂ/s’i{ eddiererf dther crystal form

CCaBtY £y TR GRS L SLh e SERb AP o

as campanfchred elidwerpicase gfeatanng N aeferalince is made

Pa”éf&&‘éé‘%ﬂ ng W& ocrﬁy%a‘?r‘lat%c%ri zpz{teef %rfabcrye ?x%bria%r%ystal

st able Crys 'S exce In repro
and farmbi Ith/n @rsmg::gﬁmdmyml aﬂ@m dsageed, 1t is

st alhddd ¥o1dh& é@:ﬂﬁ’%cﬁ{tﬁnlﬁé&cﬁ{ ¥l Barl Bt pe

crystal E, the drate crystal, the nethanogl ate )
cr ys‘i%ﬂec*’t% Rt Hﬁ%l%*@t%rysqrals?eqtr@“& pr&FanA gpecific

cr yzcjhﬂ%s’%@ﬁ iéwa;%cpreﬁmwaimge ﬁi’b’s‘iiaaice ajfe te%sirdesdicine, it
an e eca 0 their crystal e

DarT L TSREE S bt Sl PY K sphepprvstal .

3t5 gl SO tdreseccyrststled sahrcmeamdea’rﬁ mmesitor_ rragean be used as

St a . | .

(pro ucétqél/%ln‘?@d%l?{errre a’%&ec)?ﬁfso rans@{t?gor?%l nhoe tnheédlcme'

cr ysTlmseD.crythals:maméwemxs@d tdhieore Yyt alseAl ashe mixture of

crysgah & ansh-d hei hydr@t ecn&f ystal have excel | ent

solubility in the solvent and . conparatively excell ent
absor pt i Vit yEDSiRES S He 36?‘&@1%‘}0“'8 the ysfpefs@amrgstal of 4-

cr yS(tIilc(4lmé1ﬂ1@%‘@{ﬂcﬂfﬁldﬁh&]-fﬁwm&&dr@l|)Ik:te)hzamd.aazol 2-

St oY LR 2ol 00 - 00 ST P dbancageons

for handling, reproduClblllty 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-propanoclate 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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raw material (production internmediate) for transition

into the crystal D. The respective crystals of

4-(1-((4 10

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

yl t hi o) butanoic acid or a sol vage thereof of the

present invention can constitute pharnmaceutica

conpositions with pharnmaceutically acceptable

car riershemmeree Hpignysitred, dhe lor yert aparfe st aitley hydrate
in V@fdy@yél %@@%i@émer}g fenanhanagl 1 xrba&fa WStyetd Uhg

i nclu for exanple m ni strati"on by 1 ntravenous,

SUbCTRBRRERISL Ve } it S RGRISKE Y  aRSomtdariny -, iSimos ddvalcrystal
transnpsad ehst1s1d Idle}}stgﬂ Jretthads. exFha 1095age, f or m
of the q$ nq%futlcalcg sition _ 20 includes, for
exanpTR: OTuHHet K t¥id1 n%r ta Ao P L O firqrm and
suspfetrmrmge Styaldl 110y, os&mwlseslsm ;tdie:lctﬂﬁl&rdfy Wweflul as a
adm t hod far i,n
it cl?r;\]énﬁ b@%é&al ]?%%%!\;/teln |olﬁ1a r’?‘tcfg ? q:ﬁgaﬁas'ltlon
pharlmb@uthe:mi}ysmbeht abl e carri er such as exci pi ent,
25 bi nder t-he formof a

T S mgttryseéacl RS a‘ulc:(alqg

pill, granules can be pro y the

con%‘thwnm@tmltﬁfe@ﬂ i tdwdi )piesrmimistago -+t he

sanmey M b@sand e 4l &3r JThe hervs Q:fhe%e%@ Y Qhe present
suspensi on. or(%%%ﬁg can be produced by t N N
convER T HHIT t “@Cfé’éﬂ&aleﬁcéfl%‘ml ions wit
al CMmaMﬁcﬂlw%ﬂi@ﬂaﬂam |c$,rreleﬁ:s BiRl fy mdinistered
CAPUR LD AR 1 g sale s amte o

sol mamt@@lmrmhgmmzea}emzs :frmlqgm‘sentfenalexample.

- adm Jusid A b1 did B8 FASE Sod N AU e

subcut aneous 35 or I'ntranuscul ar a m ni st I‘atl on it
can HE-LATM$f Kt er der angdg et i 161EY 349G loc thieH s e and

pr OdiiCeEth.leyaﬁjic&SQﬁéﬁdmgis the crystal of
4-(1-((4- Ibenzo hi o n-3 -
yl §met( fm f{ﬂ p%ﬁettrﬂ%)%iﬁr%@dlt&&a& SeMRps ition

pr es:entlude/sentﬂm examn_rﬁa]tee,r ts lddse, salldts ,ong-sslidle s powder,
physj I soI bIe sol ut.i o
Cﬁll.&%. (}? ﬁﬂ aérl}ll . es’t \e%;ﬁspdch &y séné'n r:l'.sl‘le case of

consisting of as ycol™,
5 poisget r%ﬁiﬂelrrelfgthyt@lon or Aﬁegeetlmt@dorﬂosc petqﬂudlrnq [ tablet,

case t fard rensasm RAHEHREIEHRN, TR &sitg a

dosa%earfmoe{cnerutlcally 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 ferm of a solution, suspension or syrup
can be produced by the conventional techniques using
glycercl 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 dissolving

the crystal of 4-(1-((4-methylbenzothiophen-3-
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as an ointnment or a cream can be enpl oyed. The

oi ntnment can be produced by m xing the crystal of the
present invention with fats and oils or vasehli nes,
etc., and the 10 cream can be produced by m xing a
benzoic acid derivative wth_egylsifiers. In the case
of rectal admnistration, it may be in the form of
suppository using a gelatine soft capsule, etc. In the
caseybﬁméthjnsmaeatlmadimm-sz-r}a]tﬂrmm)butazmdaeacr.nsﬂsobmsthe
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vat ephysablogital i ol iphosphatatebuiisrlulpie axelwtions

buf f@&nsf&w‘flngrgf Use anfé‘deﬂesx‘tisl gucﬁ?yas %S@%aq? Vgelgz’col,

surfactants nt1 oxi dants Il zers,
or tRekvetRytena @hyeobl POWRISLITLE RIASatdh mBp the case

i ncl ngt%@ﬁﬁﬁéﬁ?§9r£’&1ﬂ9nf@ﬁféﬂﬁ$§ SHGh @:?amﬁ‘ieghlé’ dosage form
wat er - sol ubl e pol yacryl ates, cellul'ose I.ow al k

yl
et he?$, AaRoPYRERSTBNRL of YR 23N BF/ | SFRATHRS dorfdhe ointment
arryI@§ﬁ|Bé pidbdwd:@@ byztr@lx;uﬁg Mﬂé&f:i‘ | i fige prhesent
mat erijal s or ex cellu S starc es
ot shRelesSt oHiER AR SRR SE vl o and the
wat ecradsocdnnge paténced sbyamel xpiref ex eidnérmoﬂ'dwmd derlvative
natewi@ Yst Q}éed Iﬁo{hé“%% éqgfrggctal admlqlstratlon,

anti oxi an orants conservatlves preserva
or, ahtm%%pbﬁe cl@ttahe BOLIbeot AitiP Qe mmray gelatine

for bt i @fpsdhe, 1 éaui d B powdesye 30 forqadatd.on can

adm ni strated using a spray apparatus. In the case of

eye %‘F%bma%ﬁ’?%??at’r*b a%rP%d{Fe‘%ﬂxsa%ra o

eye conpiseindheocenpl Dy@dldlwtﬁwwmmtwrop, =S a base
a so ent sterl#lzed and urlfled vva

phys“{%l 0gi JC%‘TU'% PH ul%Fco a8 usE tVW]hu%Jrﬁri/’ chtbOSphate
35 sleffér zeodr ance paté fhelf evat eertcr.s | wyed, and also it may

sol V@@ﬁtalﬁns@ﬂf@@ﬂént?é‘s%ﬂﬂﬁg( ops €30 Pe, 4,05 med

by adding a suspension’ such as surfactants or
hi ghP%$%’éY|@5%VeS BOCT t IRKFFFR%S - orP PaTh ubf PBYEEXH op

Iby ?ﬂé’i‘lﬁ*@lé@i@ﬁlﬁa?eiﬁclﬁd@hu@%f%%&lﬁgﬂrﬁﬂé@ﬂgﬁsd such as
n e n ueous on- aqueous, sUS e

bye B ah L e HerT op FsL e b iy Ve S0 G Sw-alkyl
non- eighkensis ol yetlh gl arse agbpiro/brpoly\mrﬁrl hey oaslei ddne,

adm i&éé” 3 ;g%ﬂl&{‘a he,gyes Ly &E@é&soﬁ{b Eﬁﬂ%‘ materials

eye sage orn1sdbh as e
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, antioxidants, 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 agueous or
non-agqueous eye drop can be employed. In the agqueous eye
drop, as a solvent, sterilized and purified water or
physioclogical 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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applicating solutions, diffusing agents or insert

agents can be used. Further, in the case of the

i nhal ati on through nose or nouth, a solution or

suspensi on 10 containing the respectlve crystal s of
4-(1--((4- - -

met hyl benzot hi ophen- 3- yI)nethyI)ben2|n1dazoI 2-

ylthjo anoic acid o pres vent i on and

Phar FACRUELESF - b1 i SrUR s S ahara 19 diiLizers
i nhatedht hs onghiamic nhat fant t @et Osol Isprley , n@t-agquas eye

15 tg%?éesgeﬁg+be% %é aétaeﬁénded eye drop can be formed by

4- (1-
3- yIWﬁenhymbemaM@m q?qudatbw btemss anc dofvare. In

pr eSf—‘@é LRYENLE0Ry f I#E?J:%I?r{ﬁé)f C\fjésy W‘Wé?a[ns other

can m ni stere rou
cont Bges eﬁerfééf@w, vmeh qlceﬁ@ge TEPAIheseC o&&nﬁm-rmtments,

it ngegssaryindOspNR IBceUtd CAFL Y B¢ ot & Lalfd &FS agents
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| necessar ormul ati ons ca r

the SHRTATBROS! CES CrathTahEe M Ys atoret o U G
bactmethylbeazothgpphéme3 ybmethyﬁrbﬁnzxmidaim&ﬁz or
LT ragiéﬁwﬁ‘bu%ﬁom“é ac%f Vely, J.Lésér?‘t p fotﬁ)oand a

pro ce an aseptic SO or mu |on |
usedph%m@@e@tsg@lv%pwl%@%p@m@u i %walalm grsed is

aseltomﬁalésalt Hﬁt@@gh r@@di@sﬂé/n@eéé)f@sét@espf% JThecdosenso,
he crystal

of
o OB SPAT bt ESTSHA To 91 4 pbht 1 ety beenzothiophen-
ylt thybomaﬂnyL‘)}a@mﬂlmidameWﬁNInM)mar&slcdanﬂtdlm the

f route of adn1 i stration [
Cond?%gggng lﬁ'v?;?@ % O gt e o™ ?r:%e pfa Tt (%f%.p,o“’der can
but g@nedlaltnysteseqistlammh1115@@larrgmday¢‘¢mnarhixddyqontacts |

prefgf abty1 405300 14084 day’f‘@u@ﬁé‘s@%&hﬁ‘lé%&@s%ﬁfnecessary ,

oral admnistration, “while bout O.
ng/d%??ﬁ%ﬂﬁﬁuﬁbﬂ§llbr%ﬁ%ﬁ@&ﬁgl@ %arr;g;s;gpch as isotonic

ngéd@?éﬂﬂﬁﬁ“pb@ﬁ&r¢£ti¢§sPaf@nﬁérWQEI?MﬁﬁQf§btln% ?gents,
sSupcu eous | I an er na Intrarecta

T arEREEEET shrH PEr e o PR T B A S Sre, ete.
crysnay bé ddddd((4ahet hylbemeoedsaphentlBesd formulations can

yl)n@éhgkgpfffég&qgioéhg ééi%f%&ngfi é%é?ﬂ#%ﬁ% t{?ﬁtratlon

present I nvent use as a preve ive
using a bacteria-retaining filter, or treatment with heat

or irradiation, etc. Alternatively, it is possible to
produce an aseptic sélid 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 cendition,
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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adm ni stered according to well-known processes,
dependi ng on the respective conditions. Exanples of

t he obj ect disease of the preventive 10 and/or renedy
of the present invention include respiratory tract

di seases such as bronchi al asthrg; _ inflanmmatory

and/ or allergic diseases such as allergic rhinitis,
atopic dermatitis, and urticaria; circulatory

di seagesgsdey/ msmsc| psdpi Ny VIAS el o dfesiroc:raxﬂémus,
intr ric heral [ at or

i st e BEEEe o b S HEGrREl ehost aP by o rarectal,
i nsutfauseneyl, abos bohkahelt orr c:atlta]laatg:eam.et abol i sm

d' seases 7 é:xtf' e’ P}V%T%%i SOt ac{ld PS{ ftﬂqﬁétr}[%]t $n rftq’tjhoephen—_’:—

npl es T process produc ng e Ccf
presﬁhimethﬂbhb¢@ﬁlmwﬁazmkr2+Ylﬁh1@ﬂbﬂtann1q;a¢mﬁ of the
fol | g1 8gn xPh €5on HowRYSLy 1he, P Jd e can e

invention is not restricted in any means by thes

exanpPBLlisteneR REGUFSI NS te Hee brdwmain mmcmsw »WajsePendlng

ana|&ﬂeﬂheUﬂ@§pe@fﬁwé(&éﬁﬂ!{ﬂb@@hdltIOnS Condi ti ons

for neas ene er X-ra Jffractlon pattern
Appar at us® ?R%Iﬂg‘i Y$fRkfero - thyy pagyentive
di ffaradt@rretanédy( cbﬁytls@tpf@:eﬁj Kerditzlob 4 udd0

kV-20 SO, 15 mme.gr ite ..
m)noc% Igﬁ% &Jﬁ%&ho%s %kfg) as%g?forﬁz.}b]?l asthma;
stepl%él:ams@mlry aavgda/@zf &l ter @i cﬁcnmﬁstéa)n:mdroras allergic

KSSZ%t us: Jt'Sl-g?aldl‘B c‘?‘%r %ﬁ b I nfr arﬁ(’(‘;Eit a s'or culatory
speci} R RS m&%&%mﬁm@ ‘(%Jdlat}t ilgeion, SCAN

40, ﬁ&tfhva?é&g)at nswﬁ@hdﬁél%eﬁﬁﬂbl@am@ﬁfwweory

bro hod. Con ions of, differenti scanni ng
cal o Jr%’é‘irre*ﬁﬁ‘ ar st 1Ry S f%ﬁ%‘fm

scanmtngftzacfcmmqrmx eand Dﬁﬁ&éSOancﬂ'/&)‘m&iama]la@ SnesyeicENM sm
TAT5@i£§§§5§ﬂﬁﬁﬂlQﬂ?tﬂheumatism and osteocarthritis.

Examples

The process for producing the crystal of the present
invention 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 present 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=1.54184), 50 kv-200 mA

Slit: DS1°-8S1°-RS0.15 mm~graphite monochrometer-0.45 mm
Method: 206-6 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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Scan speed: 10C/ mn. 10 Sanpling: 0.5 seconds Upper

[imt: 230C Lower limt: 30C Atnosphere: N2 Sanple

pan: al um num (seal ed) 15 Sanple anmobunt: 1 to 3 ny

Al t hough each crystal of the present invention can be
speci fied by DSC, the value of B$C_vary sonetinmes wth

the nmeasuring conditions and sanple conditions and the

val ue of DSC shown in exanpl es can not be specified as

an 20 absol i fravedrdisedrpalare. s geedpie vaPmhmitan by FT-

f f.4- 1. 4 h h 1
2 bg%thg%%zoﬁ 59nlt$ﬂcﬁé§ﬁaﬁ%f§ o I%QE%U dﬂﬁaég%rdance
4- (1with- mp@‘ydimnmtlbur@pim-r&%d.
yl) reg iyl 9 penzi 9t dazpts 2s i 1 Qb mﬂ% Go £G4 UL Lsc)

93% neasured by HPLCT anal ysIS), 50 of putyf aceta
was elRRERane: Shimeztheating at ref qu in an oi

bat i fifler 760 Uk € A4 4 T c 4By Fnumued e fdd tration
Wi t h heat Di ssol ution was confirnmed by heating at

r ef ag?wa%ﬂh%ll%ogff%"ee‘%oﬂﬁl%’n was cooled at a rate
of a&)@ﬂéréﬁ)&hoempty\hl le stirring in an oil bath.

i zat | n.at the inner tenperature of
abou’% %%Cc'p%?é)?erf@o%hﬂb to 20C, the crystal was
col | smteliby: fo!% red¢¢andsand then dried under reduced
pre oC f A hours. XRD 35 and IR reveal ed
thaﬁﬁﬁﬁgrfééu |n§§%rystal is acrystal A The yield
was D@%rTh:@nmitNmC peak tenperature neasured by DSC
was p].@p(g;p eBs: jExanple 2 Production of crystal B of
4- et h T berizot hi o hen- 3- 1 neth
benzﬁ?ﬁ‘@%&cﬂ’a% -2 ymi Ry utsafdiedJaci d To 10 g of

4- (1sdrfpite @ﬁchyrhtbﬁn'z%éﬂp n-3 5

L LA YR A SR o
chr dwmts;g&caqcnfmd 1@_@ Dﬂﬂpft?wtwdlmeiﬂtt&;ma&@d@mhMes with
af t efp eald for Alg F&Sdde dShémy lsa@%ﬂé HhdNSAMP 84 the

value of DSC shown in examples can not be specified as an

absolute numerical value.

Example 1
Production of crystal A of 4-(1-((4-methyvlbenzothiophen—

3—ylimethylibenzimidazol-2-ylthio)butancic 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 90°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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matter was renoved by filtration with heating. 10

Di ssol ution was confirnmed by heating at reflux again
and the solution was cooled at a rate of about

20C/ hour while stirring in an oil bath.
Crystallization set in at the iygner tenperature of
about 100C. After cooling to roomtenperature, the
crystal was collected by filtration 15 and then dried
undeExemplieed pressure at 60C for 4 hours. XRD and IR
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nmeasarBd)IBethgd) hanz iminds 2 Ek-admy bt 131 @ bWk anforod | o dbf
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[
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stirring in an oil iOn Set i f at’t
i nne¥R4 PR AFEHRY oD bRl d@tWt&rmlthéttad)Cset in at

t he iy simherasersdtaaiad &y fdddd ald e and, &han c‘!{dlelqlg to

under_reduced fressure at 80C for 4 hours. XRD and

reveal ¥ rHRCT R s iltS i ¥5Astk d129 ol laGtachibwg, flltratlon
The aﬁiytlederd d\zasecBE%de'Ehe:emidem Pprasa e Meral W Eor 4

mea by Ie 34 Production

of f:r?({/st al é(ﬂa? i %&eﬁ%ﬁ%ﬁ RS F&TULEING Grstal is
1 beh TN Hezbl B~ 2- Thet tiie Jslitvearsoi 10 %aci oFliko nEQ tg raf plak

- (| -t vt ezt U RPIfN thc YadmBtdpd

)benzim gazol 2-yl thio) but anoi ¢ acl 60 ‘M. of 5
acet nd 60 nL of 2-butanone mere added and,
af t @rodentidng dM Ay =didl Eatdy and idi (S&mn%étmﬁrl@entz%echlophen—
i nney_ £y t%re af 90C a [.ubl e matter Was,

conflrnedkallo g of 4 (I-((4- methylbenzothl0phen 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 20°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 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 80°C for 4 hours. XRD and IR
revealed that the resulting crystal is a crystal B. The
yield was 65%. The melting peak temperature measured by
DSC was 161°C.

Example 4



he inner tenperature of 80C by heating again and the
aoesolution ags cooled while stirring in an oil bath.
At  the inner tenperature of 40C, 10 ngy of crystal B
of 4- (1-((4-nmethylb acid was added, thereby to
accelerate crystallization. Attegy cooling to OC at a
rate of about 15 20C/ hour, the crystal was collected
by filtration and then dried under reduced pressure
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heating. To 10 g of 4-(1- ((4-methylbenzothiophen-3-
yl)methyl)benzimidazol- 2-ylthio)butanoic acid, 60 mL of

yl) net Syhd LENZT 8 da

acetic acid and 60 mL of Z2-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 8¢°cC 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-
(l—((4~methylbenzothiophen—3—yl)methyl)benzimidazol—Z-
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



Di ssol ution was confirned at the inner tenperature of
900C by heating again and the solution was cool ed
while stirring in an oil bath, and then 60 niL of
wat er was added at the inner tenperature of about
60' C, thereby to 15 crystallizesthe solution. After
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B. Tbﬁy¥t§1ﬁlﬂ@stﬂégéofhﬁlﬁﬁ|tliﬁﬁﬁﬁ§@bopﬁﬁg to 20°C at a
tenperature neas S

by ONLEET CRE ofbrnty 20 sOLpoRt a g ‘Grvgtal, R, fofrectea by
Ibenfmlhr@then sndlthenhdﬁl@@hdmmerkmeﬂu@ed5pfé$mmme at 60°C

butag Cy aﬁ%g Jo 1%R§ Q$§HE$E£$¥%Ff§ h t fhélréééltlng

thy enzof hi ophe enzi m
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mere 10 added and, after heating again in an oil bath,
t he Example

Production of crvstal B of 4-(1—((4-methvlbenzothiophen-—

3-ylimethyl)benzimidazol-2-vlthiolbutanocic acid
To 10 g of a methyl ester of 4-(1-((4-

methylbenzothiophen-3-yl)methyl)benzimidazol-2-

'ylthio)butanoic acid, 20 mL of tetrahydrofuran and 50 mL
of an aqueous 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



hydrol ysis reaction was perfornmed at the inner
tenperature of 40C. An insoluble matter was renoved by
filtration with heating, and then 5 nL of acetic acid
was added while nmaintaining the inner tenperature at
30C. 15 After cooling to roomtejperature at a rate of
about 40C/ hour while stirring in an oil bath, the
crystal was collected by filtration and then dried

undepeﬁ&?&@@@ﬁrﬂt&&ﬁum@aaﬁF8QCb§ODSQnﬁ?BOQ60 ERS and
IR rey at the resulting crystal 1s a hydrate
crys?a%ﬁmiﬁegyleld 20 was 92% The neltlng peak

525 5ydtbfojbugdnaie acydt al of 4- (1-((4-
t hyl benzgt hiyogh n /
met hyl benzgt hipog e 3 Méiﬂﬁgd¥%%ggxéknh ?éo&és t aken

yl t hi o) but anoi c “aci d
in ameﬁaﬂﬁPeBF§ﬁhaﬁah9ﬁeﬁ mio@atbﬁaébenéﬁmeéazple%sure

at 89@%h&@0b&thﬁd&§ aKB@ apgd LR 6§V€@£§Qh§B§BfEP§n and 50 mL
resul% 30 cr ? i cryst al tlng ﬂ
t enp8 8quﬁ8 eBoby L D@@gﬁﬁg EBQEPXEﬂﬁnﬁPéu gon were
MJProdaddednaoﬁ nafhaBOhah61ﬁ§y§§&hnOin4an101§ b&BLD the
| ben - 3- meth | benzim dazo 35,
 onEghREeiog: Faady oLl ETE SLABECL: 2en e
4 (1t€@§eﬁﬁthybbeﬁzéﬂﬁCothm Brsoluble matter was removed by
yI) : [ z th b olLc_ac 100.
”?ET¥E£Q§85 da Héa%ﬁ%é ég& 9$$£ éhegtlnga%?t+%faCld was
qu Pﬁdﬁﬁ HPFlebﬂﬁhnbﬁHnungsbhelngneantﬁmser@btee at 30°cC.
15 Wattﬁfté@SchMEMthByro$m|£éﬁﬁéPQthéhabe§t£QQe of about

Di ssol u n_was. confirped, b heat 1 ng refl ux agaln
and ?h Eéﬁ?ﬂfl@ﬂ SEbB?éHga}naa@ ?h}eb%?habEQ% crystal was

ZOCYhomlemheHebgtftltﬂ@ti@na@nﬁl£h@@t@r1ed under reduced
Crys [ [ b i t |nner t
abou%éé%%é?&Ag?e?SCOO o@ %g the $D g ygﬁgevealed that
coIIEE?eéeéyltingt¢éY$bﬁlah@ @hbmdnat@dcum@Ealredﬂue@ueld
20 pressysesss, 206he fRE1 41 O v
e 119! Se%%%xﬁ;g%%&fg rﬁ@é&%&é‘% DSC

the resultipg 10 crystal ate cryst
yi el #¥%as> % é%

Example 9
Production of crystal E of 4-(1—((4-methvlbenzothiophen-

3-yl)methylbenzimidazol-2-ylthio)butanoic acid
25 5 g of a hydrate crystal of 4-(1-((4-
methylbenzothiophen~3-yl)methyl)benzimidazol-2-

ylthio)butanoic 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

30 crystal is a crystal E. The melting peak temperature
measured by DSC was 159°C. |
Example 10 |

Production of methanolate crystal of 4-(1-((4-

methylbenzothiophen-3-ylimethyl)benzimidazol-2-

35 vlthio)butanoic acid
. To 5 g of 4—(1—((4—methy1benzothiophén—3—
yl)methyl)benzimidazol-2-ylthio)butanocic acid, 100 mL of




Exanpl e 11 Production of nethanol ate crystal of

4-(1-(L4 - meth | benzothio hen-3- 1 neth 1

benzi m dazol --2- |thio butanoic acid 15 2 g of a

crystal E of 4-(I-((4-nethylbenzothi ophen- _

3-yl) met hyl) benzi m dazol - 2-yl t hi gybut anoi ¢ acid

obtained in Exanple 9 was suspended in 10 nL of

net hanol,, followed by stirring at 20C for one hour.

The ASStHIChdRTRddes endoy aftiam abtea(mn@n@tt hesfldid €6 an oil

underbaerdunatl dABANSIYY &rRlirdUG dle hallQlr P veq by
IR r ey, |l e q-that HP resultin crysta

met han %‘Fﬁ'é"l%ﬂ -el J«ﬁzﬁi@l%‘}%pnmamlc@anrmed by
Prodlh}?tatolmgofatetrlaeﬂlﬁnlxatae_;aGLfnySsltn@I Qlfe %o(ljat(l()ﬁ #asTeR1eq at a

m aZO e' -
5| benzoidi @ hens 3y 5?m%g% %6$e hi1e stirring in an oil bath.
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Ithlobutan0|c aC|d
4- (ICFaﬁiﬁéﬂhyﬁhe@DOmaopheatSthe inner temperature of about

g s e e i B0 BB
afteF QGIW§éPPn§n§tthéﬂld%lﬁd ander| redtbhedngressure at 20°c

di ssdlor nghoak . |R§@|HﬁhelﬁaEE@EaW@a Eﬁggvggef¥?ﬁ8at69g

filtrati wi.t h heating. D ssolution was con
hleatl %talr &1 Bx"S§§APROAREE ERESEBLut i Bhewpsetdowad 60%.

at - aEggm@lefl about 20C/ hour while stlarlng in an oi
n at 35 the inner
bathprgr&% alllzktlog‘setlt el

t enpera £ :
Crgg h LhiébpHeh 3i i m@th n B@ﬁziﬁf@azgi' d

u t 20C for an hour.
gﬂge 1&9@5 S sfhore ady gultlng crystal is a ethanolate
crystal . %h@ §fepdoviastda Bo oExanple( (B OighiThé 980 O i ophen-

ﬁ;?ﬁ§°ygzggfﬁy§sE%%Q%ml?éﬁ%thﬁ ?%en o)butaneic Acid obtained

yIthIB) XEER ?C %@$dsq%p@n@e fim h@dﬁ@t@i(mqﬁh&ﬂolﬁ followed

4- (LbY(at:erlng Eltht 20°C for one)%%%zél deI}f%ocf eyszta]. was

;rr:: hclwé)pgﬁ%g%%l%a%% %ﬁa‘?lﬁe NS B wider reduced

suspRfeiggure at 20°C for 1 hour. XRD and IR revealed that
the resulting crystal is a methanolate crystal. The
yield was 90%.
Example 12
Production of ethanolate crystal of d-{1-( (4~
methvlbenzothiophen-B—vl)methvl)benzimidazole—Z—
ylthio)butanoic acid

To 5 g of 4-(1-((2- 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 oil 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
£he 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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10 in 10 nL of ethanol, followed by stirring at 30C
for 5 hours. The crystal was collected by filtration
and then dried under reduced pressure at 20C for an
hour. XRD and IR revealed that resulting crystal is
an ethanol ate crystal. The yieldgwas 88 % 15 Exanple
14 Production of 1-- ro anolate crystal of 4- 1- 4-
meth | benzothio hen-3- 1 neth 1 benzi m dazol e- 2-

yI t i) IR arwrea bdd dehlo: 5:@3113_T.ft1ng crystal is a ethanolate

(1- t hyl.benzothi o -3 .20
yI ) r%{éﬁ‘aﬁenz cVaneofCL i3 i ‘0) but anoi ¢ acid, 80 nL
of Hxawmimnol and 20 mL of 2- butanone vere added and,

heaty ptghleg H@g&[wl@g@élrg and 25 the soI ut| on was' cool ed
at a rate of_abou our while stirring in an oil
bath. Cry<R d 19 Rk idP¥EBiate GtystHe Afer(heffer at ure
of amy%zﬁﬁﬁpmmamﬁn@tmdﬂéﬁmmzm@@&

col | ect.ed filtratio t hen ri_ed under_ reduced
P o ra A Aty R AR 45 ERPHS & eh g utpended
t hatin eHlJIntIl. n:gf CH‘MHI&H,I SEcﬁl]b\»pard)mJ@nCdtaIr&:J.rig)ai #do°c for 5

Aol S yaine LRy SRV GNP Bt 1 0 diigh pnd then

met hirlle;ianmdﬁrdaz&ﬂm:—e&i pacsasyduﬁu @th i fmmad Hbmr2 gRD and

of arfdhal e <c) -

nmet hyl benzot hﬁgﬂ%ﬁé 3{15?5[% %B’esr?zallmldsaza& eet-hfn-dfé:e
yltrﬁﬁﬂqﬁﬁ¥ﬂun?ﬁﬁﬂﬁkﬁ t%ﬂﬁ1 i Exanpl e 8 was
suspﬁﬂﬁeﬂlellma 9 nL of 1- propanol and 1 nL of water,
foIIovve ri g at SOC for 8 hours The crystal
was & : :f s -

r edumﬂmwﬂmgr&ﬁm;jggrmmyﬂgw@nzmacm%ﬂﬁ2 -

rev I t\hat resultln crystal is a 1-propanol ate
R L 1 % Exanple 16 Production of

2- ro andlaatie ¢ rofstéad ( lof ( Y-(mlethiydbe vt lvgrizot4i-o
henjﬁ)ﬁkﬂﬁ¥ﬂ3Bﬁd%ﬁﬁﬁdgégygﬂfif%thlo)butan01c acid, 80 mL of

l-propanol and 20 mL of 2Z2-butanone were added and, after

heating at reflux in an oil 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
and IR revealed that resulting crystal is a l-propanolate
crystal. The yield was 76 %.

Example 15

Production of l-propanoclate crystal of 4-(1l-((4-
methvlbenzothiophen-3-yilimethvlibenzimidazole-2-

vlthio)butancic acid
To 2 g of a hydrate crystal of 4-(1-((4-

methylbenzothiophen-3-yl)methyl)benzimidazole-2-
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10 ylthio)butanoic acid To 5 g of

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

yl ) met hyl ) benzi m dazol e- 2-yl t hi 0) but anoi ¢ acid, 90 nL

of 2-propanol and 10 nL of water were added and,

after heating at ref lux in anzgilL bath and

di ssolving, an 15 insoluble nmatter was renoved by
filtration with heating. Dissolution was confirned by
heaty highab ) betahake agaid ctthitdie igolBxdmplands weeolsegpended
at a 3§ 83 € of ab]r_;)u% %10% c}‘f an%'l dir rv&a{%fn ﬂl@ded by

St
bat h' ysta%llza i n at e I'nner t enperature

of abblxrHOC. anf3@rC chor ihdawrs 20 TVE anust@alydtaf odslected
col '@ftfﬁl@yamﬁrm Ofh AN dANeD urilded-diidada r@@mﬁfe at

pressure at for an hour. XRD and IR reveal ed t

resqu(F]gf%¥y§‘ﬂa]P°‘i1% a BRIy Fhndt Ve ahSA At fRsy tlng
yi e'@r%@aﬁzlgﬁaaﬁiﬂﬁ Ao 25 R4l on THe Zriglad was 91 %.

anol ate l%sia of 4- 1 4- meth | benzothio hen-3- 1
nmet & dazol e-2- ylthio)butanoic acid To 2 g of
a Cryséamcfioﬁ éf(l—mfdﬁanolate crvstal of 4-(1-((4-

susp:el_mj'@g_b_hgmgngjﬂ_@ -propanol and 2 nmL of

2- butanon@ §°é'8 sgl %Pﬂ?@'rﬁé&ﬂﬂ@én%i&ﬁh&mrs

cted b rati on and the

The crys
dri eﬂlﬁrn%hyléa%éml%@@%%%n Bélct@wl%#a%ﬁ%o%ﬁldwaﬂ mL of
gnd i%)f@l}!@l?b@daﬁaaio 3151_? L@ﬁubétéhg ﬁéﬂétgﬂcge@ and, laftlegr

pr anol ate cr e yie S 0 e
- @Fbﬂ%c?FoﬁZBiut‘,r%t%‘? @'L%?%ﬁs??‘?o‘#%%ﬁ%&?alan
B of1ﬂsolub§enﬁhhtébeﬂiﬁtfmmovéﬁnbﬁ filltedhidn with heating.
oo b8BTk i 0! LEL O ol A0 oy L8 405 %L 8 ALY Ahin and

B an
(1- (’clzle nechytbenzethi @@hbﬂi 32yl 3 neahy| yberowt R ot Lipour

A ﬁi?&b$£??9iﬁ aghdaﬁeéflSHéPﬁnde@rygtéfplﬂétfépZ%et in at

but anone stirring 1n an oll bath at
for tha hBOES. tﬁWP@-‘Fa‘é‘éJé?l%ﬁ 2eeuvpGatCa rateehHicadbiny to

10C hogr vhel ergbialifgs i doBle®tédbpy Nfilbeatiystabd then
nas dried under reduced pressure at 30°C for an hour. XRD
and IR revealed that resulting crystal is a 2-propanoclate
crystal. The yield was 82 %.

Example 17

Production of 2-propanolate crystal of 4-(1-((4-
methvlbenzothiophen-3-vlimethyvlibenzimidazole-2-

ylthio)butanoic acid

To 2 g of a crystal E of 4-(1-((4-
methylbenzothiophen-3-yl)methyl)benzimidazole-2-
ylthio)butanoic acid obtained in Example 9 was suspended
in a 8 mL of 2-propancl and 2 mL of 2-butanone, followed
by stirring 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

resulting crystal is a 2-propanolate crystal. The yield
was 90 %.

Example 18



10

15

10 collected by filtration and then dried under
reduced pressure at 60C for 4 hours. XRD and IR
revealed that the resulting crystal is a crystal D
The yield was 90% The nelting peak tenperature
nmeasured by DSC was 184C. Indu%trlal Applicability 15

It can be expected that the use gf a crystal of (4-
(1- ((4-net hyl benzot hi ophen-3-yl _ _
) met hybgbenzbAi §azekvgray! b b @) UL AHPL EoRCHE 2 B of 4-
present |nvent on. 1s a vantageous Oor contro
St or &e Lbe t . Agplgl 1bepaimidazol-2-
CLAijﬁhlo)wutaysiala@i d4-(1- ((4 nethylbenzothlophen 3

) met hyl dazol - b noic acid or a
go?vateyt%ergo#£1% HYR ¥y§ d ?68 mg of a crystal D of 4-
4- (16E€4¢ ﬁﬁmhyhbbhemmmmmrs-3 yl)methyl)benzimidazol—2~

) rELbLd Pz dazats 2 LD Q10N 200 G oCl h (vt 3

ha{u %@télﬁ%%ct%?l%w@ d@ak%tzaltrxreq | Betdmroahdgiash 206 0f5°C for

zilgprzznagl nBLES Y 9A§te%|5cc?olﬂf§g 4o % 208 ré% IAMout

A- (1&2 (%/%%Tﬁy‘t’%ﬁéo‘%ﬁ%ﬂ% I an oil bath, the crystal was
yl) nmhyéc)‘b@dlzkgyn £t a 2+ o tiﬂ&)tgk’%r?r@ffecﬁ%ﬂiétxtc eh#led

e er iffraction pattern
shovxi#] Vi r aﬁ yG(?’j‘on(PFﬁMj 41>§'l AR A ITpfrevealed that
4I )(Ith% 4r et hiyd rbge nezot i alp hien - 8- crystal D. ‘I'he vield V\i’aS 90%.

tan0|c cryst

g msbAdten Sl s 3 S i
haV|¥EF%§ﬁﬁ%ﬁﬁeﬁ@E&lQﬁhﬂ%ﬂ@y'at reflection angles 20 of
appr oxi nai‘@'d’arﬂ-%elaexyegtedlsck@at 243 ko azdéx;izstQaQL of (4-

and Ef & A cr sta
4- (1 (%ngrg l‘blrj}fg}?_rg-B yl)methyl)benzimidazol-2-
yI ) n_qe‘hﬁyic) bﬁrtzam:d:aZacdlcﬁ -off tHO MR G ARl il Vgt al

el ds iffraction pattern
shovvn Vi r'%/% ﬁa%p ch?)i fgyé:ql Sg?rablllty and

4- (Jpx(qcmcrmmylmmmu ophen- 3-
yl ) met hyl ) benzi m dazol - 2-yl t hi 0) but anoi ¢ acid (crystal
D), which yields a powder X-ray diffraction pattern




5

havi ng characteristic peaks at reflection angles 20 of
approximately 11.4, 13.8, 16.7, 22.4, 23.9 and 30
25.5. 7. A crystal of 4-(1--((4-nethyl benzothi ophen- 3-
yl ) met hyl ) benzi mi dazol - 2-yl t hi 0) but anoi ¢ acid (crystal
D), which yields a powder X-ray giffraction pattern
shown wvirtually in Fig. 3. 35 8. A crystal of
4- (1- ((4-met hyl benzot hi ophen- 3-
yl) met hyl ) benzi mi dazol - 2-yl t hi @&lif&noi ¢ acid (crysta
- 42 E), mhich w a denr _X-r,a L f ti .
’ et & paau ke B b B bR fophen=3-

patterq having characteristic peaks at

angl &3 3¢ l)%ﬁﬁﬁé%ﬂﬁﬁ@@ﬂy2ral¢hlpaba;am9ie,azad4pr a

21. 5s2Xabe tA3réoznd 24.1. 5 9. A crystal of

4-(1-((4-nethyl benzot hi:ophen- 3- _
y|)nethyl?EenzﬁnF&XfGFizpflﬁﬁﬂér&&ﬁaﬁetbyébﬁazpéhygpaen~3-
E%, wﬂD@EtWWéPbenaimgwdebiXQEgytiﬁbﬁb@@h?@m?pa&&er@crystal
sho Vi gt i g, 4. Crys of |
4-(?@?(45ﬁ%?ﬂy%%8%§8tﬁiBBWSﬁFSK“EBY gl%%racFlon pattern

yl ) mbekyhpbeharatdazokt2cybebke) but a8gi6cachbd B¥gdiaters of
(hydrate cr. stah%, which yields a powder X-ray

di f f FRECPEATBEEEEr A-Ravi Ag-ehar 46t éri siPe2peaks.af, 22.3° and

10refl @et66n angl es 20 of approximately 10.3, 15. 2,
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- powdEt

15. 8, 21.9, 23,1, 24 2 ang %5.1. 15 11. A crystal of

4- (1- ((4- bt hyﬁ&éﬁ%%?ﬁ}oﬁ eh-81-((4-methylbehzothiophen-3-

{L)gﬁﬂhyeybEhibﬂhd3MDﬁaﬁ®¥PEngibﬂéPB@&&n@?&da@Y@r?éfystal
ydiat ek yst gl ch yi a_po -ra

diffrZatvg%gﬁa_%%%%¥2%06%¥%$%t%af?€ %%E%%iﬁtﬁgnleét%@rn shown

crysYaFteflhy (in(¥Fignet hyl benzot hi ophen-3 20

yl ) met hyl ) benzj ng -2: Vbt hi o) put |.c,acid

net hapol at e (netﬁg%g%%téﬁc%yg%a?fg @%ﬁ%ﬁ?%ﬁ%ﬁ%ﬁp%Pphen'3'

powd®t | BETRYL I ReRF iuEda onl pat Y bl dHW brpoic acid (crystal

charBpt evhsdh oy pebks @tpow@dt egliHn e f

appr.oxi mat e<|2;l¥ 7.8, 12. 4?0 17. 3, 25%8 and %%ﬁogspﬁ%te%
crystayiRy oHaaqheriatis | pRAED A ofgfiekion angles 20 of
yl) b2 BRdzd 19 dpz 0] = 2-y4 Lhé 0) putanoi i d o o
met hr?fg)wgfée . (e han% at ey-{:rcsi a 6anv\7n|éc?haﬁ eldfs h r 243
- é@ *diffraction pattern shown virtually in

Fig. 6. 5. A crystal of 4-(1-((4-methylbenzothiophen-3-
yl)methyl)benzimidazol—zuylthio)butanoic acid (crystal
B}, which yields a powder X-ray diffraction pattern shown
virtually in Fig. 2.

6. A crystal of 4-(1-((4-methylbenzethiophen-3-
yl)methyl)benzimidazol-2—ylthio)butanoic acid (crystal
D), which yields a powder X-ray diffraction pattern
having characteristic peaks at reflection angles 26 of

approximately 11.4°, 13.8°, 16.7°, 22.4°, 23.9° and
25.5°, '

7. A crystal of 4-(1~({4-methylbenzothiophen-3-
yl)methyl)benzimidazol-z—ylthio)butanoic acid (crystal
D), which yields a powder X-ray diffraction pattern shown
virtually in Fig. 3.

8. A crystal of 4-(1-((4-methylbenzothiophen-3-
yl)methyl)benzimidazol—Z—ylthio)butanoic acid (crystal



14. A crystal of 4-(1-((4-nethyl benzothi ophen-3- 30

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

et hanol ate (ethanolate crystal), which yields a

powder X-ray diffraction pattern having

characteristic peaks at reflectjion angles 20 of
approximately 7.8, 12.1, 17.2, 0.4, 20.6, 22.9, 24.4
and 25..5. 35 15. A crystal of

4- (1E6§4WHEEHY§Q§m€§tQ'g@QSQISX ray diffraction pattern
yl) met hyl ) benzi m dazol yl t hi o) bu?an0|c acid

et hahevang Ch&SaC@ethahmbapeabsystat?flahtchnyanghssa29 of
powd ¢ gon attern,shewn tually_in o
Fig_%gp§? _%gtg; <agrat hoon,pagterp,shown, yijrually in ;) ¢o
4-(128¢4° nenﬁyﬂbemiothlophen 3-

5yl) nethyl bbenzmggées}a?w 5 hi 9lgp§ aﬂ%ﬁ%ﬁﬁégz%aélophen 3=
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propanolate 1- propano e cr
powdt) NEtay dbﬁﬂﬁam@ﬁ@ﬁObaetblhthanganha¢aeced|S¢rmstal

peakE)atthEhe?EansaHgb8§d39 QiréngfoP§é€£¥n detern shown
12.1, '17. "753 4 and A crystal of

4- (1V&f3uﬁé%ﬁyFBeﬁiﬁthﬁophen 3- 10
yI)nethyl)benZAntﬂgzﬁ512oy|nhtD)bu&am@tﬁyﬁﬁéﬂzéthlophen 3-

I [ whi ch
oLl BB Byt Sp B PR R Gl LA P HA L A S ot a5 ydrate
Fi g. (hBdrase érysysEaL which yields a powder X-ray
4 1
T T e A
propaeﬁlatelbﬁ pngpasotater cayst@atimatvdl ghiyi et dsim 2°,

powd sra dlgfractlgn attern having_characteristic
peakigag eetroﬁ3aﬁgre§42% 0?14 pp? oki mately 7.8,

12.0, 17. 11 20Alcr?@t§l 82b¥r(24%04aMQtﬁglﬁenﬁﬁkﬂibpﬁén—3—
crys t hi ophep-3-. .

o1 ) eE s Bih L bab s Re DXL PERY BT R P R e o hyarate
prophhﬁﬁa@be(grpﬁb@hholthChrysebﬂ$ awpoedeyi Xt+dsy a
pom@fff&éé‘hghfﬁé%éfﬂn sPaIS o L ShQyLy Vgt s I n

A (1- ((4 i hy%%ﬁfé%tﬁlo%eﬁ g1-( (4-methylbenzothiophen-3-
yl) gt hyéﬁlbfn;cwmﬁ@aazoylihypa@% PDQL En Lk dad £d )’Iﬁé@ﬂanolate

) Bl aaReaksy ot Ry alaer ol apbl ol

i nf r@xéﬂrabtsmrptp@ntsmcmamg nchpaot &xstse rihs bt © npakeks at
reflection angles 20 of approximately 7.8°, 12.4°, 17.3°,
25.0° and 25.8°.

13. A crystal of 4-(1-((4-methylbenzothiophen-3-
yl)methyl)benzimidazol-2-ylthio)butanoic acid methanolate
(methanclate crystal), which yields a powder X-ray
diffraction pattern shown virtually in Fig. 6.

14. A crystal of 4-(1l-((4-methylbenzothiophen-3-
yl)methyl)benzimidazol-2-ylthio)butanoic acid ethanolate
(ethanolate crystal), which yields a powder X-ray
diffraction pattern having characteristic peaks at
reflection angles 20 of approximately 7.8°, 12.1°, 17.2°,
20.4°, 20.6°, 22.9°, 24.4° and 25.5°.

15. A crystal of 4-(1-((4-methylbenzothiophen-3-
yi)methyl)benzimidazol-2-ylthio)butanoic acid ethanoclate



30 21. A crystal of 4--(1-((4-nethyl benzot hi ophen- 3-
yl ) met hyl ) benzi m dazol - 2-yl t hi 0) butanoi ¢ acid (crystal
A), which yields an absorption pattern shown in Fig.
10 in an infrared absorption spectrumin potassium
brom de. 22. A crystal of - 43 .

4-(1- ((4- et hyl benzot hi ophen-3_ 35

yl ) met hyl ) benzi m dazol - 2-yl t hi 0) but anoi ¢ acid (crystal
B), vifi TS ffe akey sdte Mav evriib eris lafs ap ploandiera ke s v
44 Wizl 18%ert?Shout? Qhrchlaly 168 and 743

cm' in %% i nfrared absorption spec nﬁPnFﬁgta Si um
br omi de. - AR SpgsiRlof 4-(1-((4-methylbenzothiophen-3-

4- (1Y rermatyylhenzati BigRNen- 31 th; T

5Y1) mehhl )b i m gaz& Y hi%’o)tél&toz%r}?git?ngéfd Ay dral
B) IR VY8 ds RN CRBESL o TEALtE I n Yhomh vhekds. a
11 i pogiler f-rayedidtisarptionn papeerhURLLR nBOLASSEH by it o

bro 24. A crystal of
4-(%%%%-Sn&thﬁle%é)é%tlﬁpoBﬁéﬂreﬁ- 28 of approximately 7.7°,

yI)n&thPqunzhnﬁdggggeg-gbgﬁbg%ﬁatngbe acid (crystal
D), which Eas peaks at_wave nunbers of "approxi mately
10 1703, 1441, P188¥5t2329f 4248~ (149BethgbbandoZhSophen—3-

10 cm ' yilnmeahyilnbeatesiabsel PbLONtBPEGHLYThL e PRL AgS| UM

bro LA stal of

4-(gb??E?ﬁé?ﬁ§szi%BFﬂP%Bﬂ%ﬁtg crystal), which yields a
y|)n@pwyaybﬁnzagidafﬁraatybhhp@ibéfﬁn@hgw30%9r£&£yg§ain Fig.
D), which yields an absorption pattern shown in Fig.

12 15 in an infrared absorption spectrumin potassium

brom de. 28: AAceyssbdlobf 4-(1-((4-methylbenzothiophen—-3-

4- - L ophen- 3:,. - : .

VIS %“‘fi‘g?ﬂ?‘%nﬁ%%ﬁ%??%?%?ﬁ BEBiRRAFAnQES A9 2T al
E), %?%ﬁ PastpebksrERPaRA e PRInbey St ) appriot npields a
1716pod@86, x 1224, d 1466 c dild pIBile AD %J&&%El@arfogr‘ﬁtgegr istic

20 infrared absorption spectrumin potassi
27. BERFSsthl rof lection (angiehy2 henz igrmphiently 7.8°,

yl') net hyt ) bepzi m = 2-yl thi 0).hptanoic, acjid (crystal

50 B mhich) ?glﬁs'gﬂigtsbr%éiéﬁfrégai§}1%ﬁéhM1QQ¢I%g;£%-
13 in antinf riarey sissorst i onl pect-mem iyl jeoiassiigBhen-3-
br orgt eue 25y Pfse rfs G e Al 1 of i - -
4-(#%{4?%1%%@be3120t hi op en_Ysl_thJ.o)butanOJ.(? acid 2-
yl) 3/%%;ﬁ1ﬁrﬁ(ﬂﬁﬁﬂgﬁﬁ%%ﬁqﬁ(ﬂqﬂﬁﬁﬂ%ﬁ«:whﬂQ$ hyyicrlaise a
cry RAlaghinate drffstaaltionvpah dias IRkS vl t@Me8y in rig.
nuners of approxi mately 1705, 1310, 1288, 1248, 1f94,

25 760 and 746 cm" in an infrared absorption spectrumin
“2 30 potassi%m Br GHvesal of 4-(1-((4-methylbenzothiophen-3-

yl)methyl)benzimidazol—Z—ylthio)butanoic acid (crystal
A),; which has peaks at wave numbers of approximately
1711, 1442, 1285, 1252, 1204, 771 and 750 cm™ in an
infrared absorption spectrum in potassium bromide.

30 21. A crystal of 4-(1~((4-methylbenzothiophen-3-
yl)methyl)benzimidazol-E—ylthio)butanoic acid (crystal
A), which yields an absorption pattern shown in Fig. 10
_in an infrared absorption spectrum in potassium bromide.

22. A crystal of 4-(1l-((4-methylbenzothiophen-3-
35 yl)methyl)benzimidazol-Z—ylthio)butanoic acid (crystal

B), which has peaks at wave numbers of approximately
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29. A crystal of 4-(1-((4--nethylbenzothi ophen- 3-

yl') met hyl ) benzi m dazol _2-yl t hi o) butanoi ¢ acid hydrate
(hydrate crystal), which yields an absorption pattern
shown in Fig. 14 in an infrared absorption spectrumin
35 potassium brom de. 30. A cr_y%t4al_ 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

met hangbat 87014512658t hass! ai?o‘?ryﬂﬁuﬁ% &ﬁ%hﬁ 3 em™ in
peaks at wave nunpers of appr oxi mat e 8

1250211186 248382bBULELAN 72BSCERYN 1M ROE2 S Ham daromide.
absorptlon3speEttﬂﬁst@lp@fa5$tyﬂl &Eﬁﬁﬂﬂ¥ibéhégthfbphen 3-

M peastidatapt bt ARy dhit: tﬁ%«? Borarais roid (crystal B)
met h*ahm:btEle£Mtaanmbmmtrmtmﬁtemls:}tmym elslsFEf. 11 in an

abs OEHHQPe@aé}B&é%?QRV‘%%%&f&Q t%s:snll'irgf%%é £e .

absorption spectr assium
crystal of44- (A-¢rushel hgf benibt hi ‘bﬁh@trhﬂbenzothlophen 3-

yl)njelfmémﬁn;b@wﬁﬁpéaz&yiI)hiﬂlp&m;]ﬁﬂﬂarﬁ% g peaJkd (crystal

eth at e et hanol at e crysta
wave uﬁt&%%%‘g oF2S BRI Fat'EYe TTgIRbe s 4% qumagmly

104717086 B@d174ﬁ38$mii35218 amam”gg@@:ﬁ@;ﬂﬂlmﬁ}s em? in
P TR B o B0 Lo
yl) met hyl 3benzh mxhasicd I 2081 4-hj (U4 gt Oy 18 othlophen 3-
th han t el ds a

sta?@ I‘%Eléliﬁ% erﬁ%omﬁ% ﬁ&%ﬁ?rﬁ%;ﬁﬁeggﬁta;
absof pt i acte ian Qe uratireom deéhowdd. i ig
Crysiﬁla@fllﬂfﬁalfé({ %E%%)/{Jlﬁﬁﬂz%% é)()tc?ss:Lum bromide.
yl ) met hyl ben2| m dazol ut an0| C dcl

propanol & ( rﬁ?ﬁﬁﬁﬁﬂzﬂ Lt st & - mairi o ares elakshen-3-

Mm@ﬁmﬁ&&@ﬂm&rﬁé%aﬁcﬁ%daé@z( crystal
119@$b25 97 764 and 744 cml in an infrare
0

abach bt NEH ShdiA3 =1 Horst UM . Fproxinately
crystalé oflL2Bq,1- J(zztfneltm,belmzmhimh@mﬁ-uz cm in an

b pano e CE e sy 3 Bl eranige

30 absorpti-on Ppétlt}(ﬂtﬂlsmj‘i/wﬂ-l(ril-ﬁl (g— MR hiyr: beem Adatfhrianpékn—- 3 -
yl)methyl)benzimidazol-2-ylthio)butanoic acid (crystal
E), which yields an absorption pattern shown in Fig. 13
in an infrared absorption spectrum in potassium bromide.

28. A crystal of 4-(l-((4-methylbenzothiophen-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 spectrum in
potassium bromide.

29. A crystal of 4-(l-((4-methylbenzothiophen-3-
yl)methyl)benzimidazol-2-ylthio)butanoic acid hydrate
(hydrate cryétal), which yields an absorption pattern
shown in Fig. 14 in an infrared absorption spectrum in
potassium bromide. '

30. A crystal of 4-(1-((4-methylbenzothiophen-3-

- yl)methyl)benzimidazol-2-ylthio)butanoic acid methanolate
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absorption spectrumin potassium brom de. 36. A
crystal of 4-(1-((4-nethyl benzot hi ophen- 3-

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

propanol ate (2-propanol ate crystal), which has peaks

at 35 wave numbers of approxinaygly 1722, 1444, 1250,

1198, 953, 766 and 744 cm 1l in an |nfrared absorptlon
spectrum in potassiumbromde. - 46 37. A crystal of

4- (1(mé€h@ﬁ&hat@e@zﬁﬁtﬁIWﬁKWhﬁth has peaks at wave numbers of

%ng%%%(%%lge% ’ng gﬁéﬁ a%%‘l‘wﬁ?ﬁ% aﬁvéwq o 1d764ar1and 748

absormpti bn pat iefnasbdwabsorFt jon 18péat pum i 1 rpeeds Sium
absogfgﬁg spectrunlln pot assi um brom de. 38. A

sol ©y- (1- ((4- et hyl benzot hi ophen- 3-
yI)nethyI3benzﬁn¢ﬁ®§b¢120§l%+Nkﬁ&mﬁfmﬂﬂhykhﬂQBOEhﬁODhen—3—

hydrgt em&fn 1 hepzat i pRhels
vy ot %bﬁ%z}%ﬁég@%&%@%?m 0) U pAIhetc acig) methanolate

A metPRmRABREABE ACYaLet . m:fgn SEFRsiThi prRsorption pattern

3-yl gm@thyln) bengi Wlsiaiﬁﬂ a2~ i £ e 9 D Wt B8 pddorum in
An et hanol ate of 4: ((4 nmet hyl benzot hi ophen-
3- yI%%%ﬁ%@%?%e%E?%+ zol - 2- yIthlo)butan0|c acid. 42. A

1- propano3ale Efcﬁy$ﬂal(dfl@-(l ({4-methylbenzothiophen-3-

et YL PBRPRLD) oot Byl USR0S qrppnotats
met hWMN@p@é}fﬁG&Mamm Ve zigd kfazo} -wave numbers of
ylt M&%Mﬁﬁ‘@t&l?ciﬂu 20 4y, ﬁﬁ@ceﬁﬁgiorlﬁﬁd%@%rﬁi 746

crystal B, which ti'ses perfornming cool i ng
cryé?&ll%&a??ohanﬁﬁ?é aBSPLRTHPN ofpectrum in potassium

4- ( Infdrdi deet hyl benzot hi ophen- 3

yl) met hyl ) benzj mi dazol - | t hi 0) but anoi Cld nd

acetic ﬁ)d %e??%%w o‘?%ria (17 n‘e&%d‘i‘ﬁﬁhy]% hen-3-
wat e_g],)mtkayl_%e_miqeﬂdesmyeznyxﬁhid\pomamce d@iwISethanolate
sel e{:éﬁgaé‘tcg%g%é h@f‘}} 4 A L ER es f)c{s RIS od Csl,c?%g:onatonofpattern

crys 1ses ad & stalt
t he shgmwt aln FF ig- a16 s@@oam:rysﬁxaarem Jrpdipigion spectrum in

cr yS$Sddd 28lh opr-diose & sol ution of
4- (I-((4-nethyl benzot hi ophen- 3- yléﬂ t hyl ) benzi mi dazo

30 2-ylthid) bk aerstatkief 4md wcetinetdhy penzothiophen-3-
t et rElhpe eyl pilenzimidazol-2-ylthio)butanoic acid 1-

propanolate (l-propanolate crystal)}, which has peaks at
wave numbers of approximately 1722, 1444, 1252, 1195,
974, 764 and 744 cm™ in an infrared absorption spectrum
in potassium bromide.

35. A crystal of 4-(1-((4-methylbenzothiophen-3-
yl)methyl)benzimidazol-2-ylthio)butancic acid i-
propanolate (l-propanolate crystal), which yields an
absorption pattern shown in Fig. 17 in an infrared
absorption spectrum in potassium bromide.

36. A crystal of 4-(1-((4-methylbenzothiophen-3-
yl)methyl)benzimidazol-2-ylthio)butanoic acid 2-
propanolate (2-propanclate crystal), which has peaks at
wave numbers of approximately 1722, 1444, 1250, 1198,
953, 766 and 744 cm™ in an infrared absorption spectrum

in potassium bromide.



met hanol , 2-butanone, water, or a m xed sol vent of two
or nore kinds selected fromthem 46. A process for
produci ng a crystal D, which conprises adding a snal
amount of the crystal D as a 35 seed crystal in
cooling crystallization froma gglution of

~4-(1-((4-nmet hyl benzot hi ophen- 3-yl ) et hyl ) benzi m dazol -
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2-yl thi o) butanoic acid, and acetic acid,
tetrahydr®fur an, cry4¥al mef hanol - ( 24 Enoltes n atthelrgpherm-3 -

am v ki n elec d.f
hen? fgrgéghyfp%%rgglsrﬂ a2001r o%lrD et n%l%)q%r é ﬁClvat]cHn
corrppifspsnpbater rriﬁgr@payrmhﬂe zcaltymaby, a;dchcrtg Wit lats an

25 2ab8PBLoRhYERbrn | Sndlh A6t Fg 218 £91 4 | At req

rret h@b%@ﬁpbmn ophent Buty| e eiya g HivHy | bH ereids - 2-

yl t hi o) buggnoi g §81\9|até18bf A4-D(P—¢F§§—Iﬁé’€h§pimﬂglcﬂahen 3-
crystal D, which né)rlses per f or m ng %gstalllzatlon

by Y ok a’clay?ablaﬁ%? azP hyRirbEER P EEane Ho e id

sol vent, 8@, anAanfarat@owﬂ 50!14(cﬂkméthylbenzothlophen 3-

4-(1- - t benzot th zj azo
(4 e R Lybpenzet b sphen o)t Ly bena i gazol |
a crystal 40. ackondingnolate|af mM-48]- Wmmymnzothlophen—

nonpgl ﬂ;;ﬁgﬁ%

c:ycl%h‘{;eII Hggﬁgfgggﬁgmg?é)%ﬁma?x%l t}']:'L[:)vent 0 twoacold

more ki ndélsel2etethirohtherd 50(1A pideety ¥egnzothiophen-
pr Odyﬁ*ﬁgmétﬁfl/%é‘zhzﬁum&ﬂ2-0%?@{1@?&1{&{513 MdYH .

neutralization crystallization adding acid to a

sol ution of - anPat KRYPPFRR L3t 7% %ﬁ(&r

(1- (rﬁéth?lb&hb@ﬂﬂﬂéﬂﬂh@phﬁry&ryéﬁml Tyén banzd 48 siazold - 2-
y|th|§ but c aci d an wat er, and tetrahydrofuran,
met ha ?%ﬂbﬁe €37° a mxed solvent of two or

nor e klnds sehezZtpdopamm dttenivd 4 el £t ai ni ng at

abo%?éﬁf%bé’ﬁzﬁtﬁf%herﬁ% g%p)rx&{’f‘ii‘?fﬁc? éﬂﬁl&’éé’gﬂd ng a

hydra I'ses’ performng
neuththk@ib@ha@¢y%t®¢$¢zat|on by addi ng aC|d to a

50|Ut|0n 9%, anpabkatissetd sAb &uéﬁng stal B, which
%?é éf neth | benzot hi ophen- g m@flgzgggggné¥g§ﬂa
B b?%%t%%f‘&r%{ﬁ% H%ﬁ? er5 YR
tet r edyait Dduir &, 43@1%(4}&1@&@%@&@&%@1@@@ & m xed
So'%&f}mg yf?ben21mlgézol—2—ylthlo)butan01c acid, and acetic
acid, tetrahydrofuran, methanol, 2-butanone, water, or a
mixed solvent of two or more kinds selected from them.

45, A process for producing a crystal B, which
comprises adding a small amount of the crystal B as a
seed crystal in cooling crystallization from a solution
of 4-(1l-((4-methylbenzothiophen-3-yl)methyl)benzimidazol-
2-ylthio)butanocic acid, and acetic acid, tetrahydrofuran,
methanol, 2-butanone, water, or a mixed solvent of two or
more kinds selected from them.

46. A process for producing a crystal D, which
comprises adding a small amount of the crystal D as a
seed crystal in cooling crystallization from a solution
of 4-(1-((4-methylbenzothiophen-3-yl)methyl)benzimidazol-
2-yvlthio)butancic acid, and . acetic acid, tetrahydrofuran,



ki nds selected fromthemwhile maintaining at about

40C or lower. 52. A process for producing a crystal

E, which conprises drying a hydrate crystal of

4-(1-((4 35

met hyl benzot hi ophen- 3-yl ) nmet hyl xbenzi m dazol - 2-

yl t hi 0) butanoi ¢ acid. 53. A process for producing a

net hanol ate crystal, - 48 which conprises perform ng
cooleighangkbt A4hukanare f nomer, sol @ imgresf solvent of two or
4 (Indd-pEidy | henzald 9

yl ) met hyl ) benzi m dazol - yIthlo butan0|c acid, and a

- sol vent  chht aihiRPIRISADT REOWGHHIh & sIvetal B 5ahigh
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pr O &St if D e P IREMIC ik rRy MRHANOI 18 A 1GT s R ,add/ﬂﬂgcmater as a

onpri ses contacting rret hanol] with a crystal E o
hydr%?%r SF YISt 0ft -3 -3 et 364 D SPASTHI B Ivdn 43 (- ((4-
yl) rméﬂwl)lﬁﬂlidfﬁﬁmo SSn%Aa&I Méﬁr@%mﬁnaa@&olmz-a
m xt reo process for producing an
et ha%u%ﬁ% e% %C 3t ch conprises perform ng
coollng c¢@staﬂlpngnesﬁ1ﬂdﬁﬂpﬁndunﬂngianmnyStal D, which

y . .

yI ) nlc1=,=(§r‘(‘?:\é}lﬂJj-%éeg]nzE£ m Qazo § :3{ hi oj)lb az;_'nloolnc 5 Ci aéldlnr?d g, nenpolar
sol VBT QEHERATHi &Ry aemﬁm"olscalsvearmvauw sl \a@etthsaw selution

prOC&§S4ipI p(@dw kﬁemm N AR LYShRlehy Wl imidazol-

conp |se actlng et with a crystal. "E’or a
hy drétet rhﬂ Qﬁo%F(3F16P4 met hyl benzot hi ophen- 3-

yl ) met hylésbenzzrrm C@:Zﬂies%& )ﬂdﬂ’llmﬂdﬂﬂcﬁnm G agiytall M according

n1xtu e.{)e e I ocess far duci n
1- pré%and?lﬁ crys ln\ﬁﬂ(ﬂ??ﬁﬁﬁﬁq %iﬂ%alﬁ%qufs pentane,
cool hempneyr ys;tcalldh@mne)n Hepmare salwtd onixefd &qlgru-of two

met hyt henzothi ophens apﬁgfgﬁ gzl m dazol - 2-
yIthlo)butan0|c aC| , a ‘sol vent containin ‘
1- propanot?: 25 FQFeff rf%lﬁﬁé?ﬁuc% A G Bomwhich

pr oc&mm@sl U 1ORAR0I RS eherBI VSt at 2N ‘Hi‘:y%&'ﬂlrllsz%stlon by

conta anol th a st al hydr at_e
Crys Cgf? l‘bqg pcg £ so ution o{y lkall met L salt of 4-

met hiyl-by -bemmﬂlqrﬂlt&?nﬂ)’gﬂl)dmtdrﬂ}hﬂrme‘ﬂhiﬂzmier& iMidazol-2-

yltryf9ﬁ§gfgﬁ%éﬁé¥%(%cfg éaénwééggitg%a%%etrahydrofuran,
methanol, 2-butancne, or a mixed solvent of two or more
kinds selected from them while maintaining at about 50°C
or higher.

51. 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-(l-{{4-methylbenzothiophen-3-yl)methyl)benzimidazol-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. _

52. A process for producing a crystal E, which
comprises drying a hydrate crystal of 4-(1-((4-
methylbenzothiophen-3-yl)methyl)benzimidazol-2-
ylthio)butanoic acid.

53. A process for producing a methanolate crystal,
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59. A process for producing a 2-propanolate crystal,
whi ch conprises performng cooling crystallization
froma solution of 4-(1-((4-

met hyl benzot hi ophen- 3-yl ) net hyl ) benzi m dazol -2 35

yl t hi o) but anoi ¢ acid, and a sol ygnt cont ai ni ng
2-propanol as a main solvent, é . A process for
produci ng a 2-propanolate - 49 crystal, which

conpnh¢hseﬁt eamp]a@sélggp?ziahﬁp@ngowﬁg acrpiysiBlzEe10n from a
r a rate crystal .o -(1- e .
1 DeAPOLRLEPREhs b2y F S kel iP5 bihos Aot ippben-3-
yl t hyd) hathyhpbenz ami dazol - 2-ywi Kh s ﬁﬁfﬁ@m .a®i®l.afd a

roc cing a crystal D iC conpri ses
guspgﬁgy%g£a8é$€§%%fg%fmﬁ£¥?9?¥ %3 %ém%ﬁ?b%%gg?%?ophen
3-yl) net h§#) behzpnopdegel £8r yrodno)bytanoecharslshorcaystal,
sol v h - ' . Cr or - nor e _

iy ThechOEER 6, LBl ROl (10 L B St 5 o
acet BYeragehgryatal ap€, 4-f bpy( 4 avetly Hhen icupioplydn-3-
acet?l?me@H§Y§b@ﬁ?iﬁl@azoflggﬁfyﬂigyﬁﬁ%gﬁg¥@eacid, or a

2- but anone | acetonpe., tet ydr of ur an,
acet BIFEFfetheR@Rane, cycl ohexane, heptan |,

tol uene, x¥lene, pretbesofor id@R®Ing laPrOPeblate crystal,
-proQ§98$,cW§ter or_a ﬁ$xed 15 so] vent of t or npre

ki nd% 531 eCTERF 7B PREHTTBONI AP Hh M it 11zation from a
conp®sittonn cofpd+ 61-n0( 4 heethellyst s tlofotign-one. of

cl ai v/ . A M r r..nore _ kinds

sel e%,tf’)e%e??%% }?%Ig%rﬁlgls&%éﬁégc?ig{et%%@r%u i Ehtt© 6‘5}%]?£'A and a
chyngREVerurfr i tdknonpr ikl tde amesimlsofve®0. any

one o .clsgms A pfoddss Ofof PRIAMW SPla IO IIndPIE crystal,
ki nds, sel ected fromthem as, an active 1 ngredient. 64.

A prEVEm i PR oY RN SR aneiibry crystal E or a
di selapdsataldeyrgial dbSenses, ( (Lamiiailtehdidatiophen—-3-
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cl aiEXIures-heeeies, comto.37,- or a mixture of

it\rl1\8r g(rji g‘rﬁ"ﬁ. KidsrS&d SC1RG TEBud NEMN 2SS Fhoifild Ve
crystal, which comprises performing cooling
crystallization from a solution of 4-(1-((4-
methylbenzothiophen-3-yl)methyl)benzimidazol-2-
ylthio)butanoic acid, and a solvent containing 1l-propanol
as a main solvent.

58. A process for producing a l-propanolate
crystal, which comprises contacting l-propanol with a
‘crystal E or a hydrate crystal of 4-(1-((4-
methylbenzothiophen-3~yl)methyl}benzimidazol-2-
ylthio)butanoic acid, or a mixture thereof.

59. A process for producing a 2-propanolate
crystal, which comprises performing cooling
crystallization from a solution of 4-(1-((4-
methylbenzothiophen-3-yl)methyl}benzimidazol-2-
ylthio)butanoic acid, and a solvent containing 2-propanol
as a main solvent.

60. A process for producing a 2-propanoclate
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crystal, which comprises contacting 2-propanol with a

crystal E.or a hydrate crystal of 4-(1-((4-

methylbenzothiophen-3-yl)methyl)benzimidazol-2-
ylthio}butanoic acid, or a mixture thereof.

61. B process for producing a crystal D, which
comprises suspending a'crystal of 4-{1-((4-
methylbenzothiophen—3—yl)methyl)benzimidazol—Z—
ylthio)butanoic écid or a solvate thereof, or a mixed
crystal of two or more kinds selected from them in acetic
acid, methyl acetate, ethyl acetate, propyl acetate,
isopropyl acetate, butYl acetate, 4-methyl-2-pentanone,

'2—butanone1 acetdne, 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.

62. A pharmaceutical composition comprising the
crystal.of any one.of claims 1 to 37, or a mixture of two
or more kinds selected from them as an active ingredient.

63. A chymase inhibitor comprising the cryStal of
any one of claims 1 to 37, or a mixture of two or more
kinds selecfed from them as an active ingredient.

64. A preventive and/or a remedy for inflammatory
diseases,_allergiq diseases, respiratory tract diseases,

circulatory. diseases, or bone and/or cartilage metabolic

‘diseases, comprising the crystal of any one of claims ‘1

to 37, or a mixture of two or more kinds selected from

them as an active ingredient.



