-1 - DESCRIPTION CRYSTALLINE FORMS OF THIAZOLIDINEDIONE COMPOUND AND ITS
MANUFACTURING METHOD BACKGROUND OF THE INVENTION Field of the Invention The
present invention relates to crystalline forms of a thiazolidinedione compound having a significant
ability of peroxisome profiferator-activated receptor &F’PAR) 7 activation, a significant anticancer
activity and favorable properties 'for manufacturing medicaments, as well as being highly pure and
excellent in preservation stability and handleability, manufacturing methods thereof, and medicines
containing as an active component the crystdﬂiﬁ%@%@lgﬁhe thiazolidinedione compound (in
particular, PPARYy activators or anticancer pharmaceutical compositions). Description of the Related
Art  Japanese Patent No. 3488099 (International Patent Application Laid-Open No. 99/18081, U.S.
Patent No. 6432993 sFW PRGN RORNVIN © #O23RA 20 AN NEBeECHMBANeBeARNENt
Laid-Open No. 2003-238406 (International Patent Application Laid-Open No. Vv'003/053440) (Patent
Literature 2), Japanese Patent LaifiSdANG A0 0OBINT: WYIAIOM)000356) (Patent Literature 3),
Japanese Patent Laid-Open No. 2005-162727 (W02004/083167) (Patent Literature 4), and
International Patent Application Laid-Open No. 2007/091622 (Patent Literature 5) disclose a
thiazolidinedione compound repregant ?Hﬂﬁlﬁf@ff’f‘ﬁﬁtwgﬁﬁ"ma (I) (abbreviated as
Compound (1) hereinafter.). Compound (1) has a significant ability of peroxisome proliferator-activated
receptor (PPARYd activatioariag is WO 20081099944PCT1JP20081052594 - 2 - expected to exert its
availability as a PPARYy activator or an anticancer pharmaceutical composition.  In general,
substances used in phamrescetiticanpiotisdaieare raxirdasdmavehylisaatittacaiing unexpected

adverse effects caused by impurities of the stances. The impurities include [ s (analog

substances) FERE BEUHEEE ﬁﬁ?\%}{ﬂogaﬁ%aatﬁﬁ:ff‘li\%%? Grihe i r#lé%é%tﬁéé citﬁ\éarg\g}g%gi%%ﬁ}emselves,

raw materials qih gy et BERdSedifRmanulactuing Hmphir macaiicpiparadiauis and the fike.
ance

Also, the subs re required to have more favorable physical and chemical properties for

manufacturingrinedicanentsisuiamssy atanfdrasbeiglaghboputcaldryestientsiwhich are resistant to
a heat treatment step and the like for preparation, or high solubility which makgs paarmaceutical
ingredients abRsCESIYRRRSEPHEY %‘é&é‘éﬁ)‘fﬁ@lg&tﬁ’ép A EAReE RS EFROL S lower doses.

Moreover, it is impartant that. the pharmaceutical ingredient ng periods of time,
while maintairﬁ?]egﬁ 186(:Siucé)ﬁlt%.] THadai |(l)%?ﬁreg%(%%%%e?gfkr%e%i%%qﬁgﬁa&}%ﬁ%ﬁe needed to maintain
the quality of pharmasalicalineresiantsihipsyiaiprampiRry sothatsigretaatitanciemperatures.
Therefore, it is industrially significant to find crystalline forms which are stable and such as can be
stored at roonphemperatival opmpesitigiser temperatures. As mentioned above, an industrial and
large-scale manufacturing method is required to manufacture pharmaceutical ingredients being more
highly pure, having favorable properties for manufacturing medicaments and being stockable while

stably maintairﬂg% %ngfi{xeaﬁglgégpgﬂies for long periods of time. [Patent Literature 1]
Japanese Patent No. 3488099 (Pamphlet of International Patent Application Laid-Open No. 99/18081,

Specification of U.SjRatent Nacad 829938 Sisec(ficationiofd opea RédientoN d.ai0LRRAAYo.  [Patent

Literature 2] Japanese Patent Laid-Open No. 2003-238406 (Pamphlet of International Patent
Application LaROBEH No SWata1ose44632098 BouareudduapdoIpEee8 2062880 - 3 -

Literature 1), Japanese Patent Laid-Open No. 2003-238406 (International Patent
Application Laid-Open No. WO03/053440) (Patent Literature 2), Japanese Patent
Laid-Open No. 2004-083574 (W02004/000356) (Patent Literature 3), Japanese
Patent Laid-Open No. 2005-162727 (W02004/083167) (Patent Literature 4), and
International Patent Application Laid-Open No. 2007/091622 (Patent Literature 5)
disclose a thiazolidinedione compound represented by the after-mentioned formula
(I) (abbreviated as Compound (1) hereinafter.). Compound (I) has a significant

ability of peroxisome proliferator-activated receptor (PPAR) y activation and is



[Patent literature 3] Japanese Patent Laid-Open No. 2004-083574 (Pamphlet No. W02004/000356)
[Patent literature 41 Japanese Patent Laid-Open No. 2005-162727 (Pamphlet No. W02004/083167)
[Patent literA¥@r2088/MAf4dhlet of International Patent Application Laid-OpenB(d/JPR08/0N822  The
present inventors have done earnest research on C@mpound (1) which has a significant ability of
peroxisome proliferator-activated receptor (PPAR) y activation and is expected to exert its availability
as a PPAR y activator or an anticancer pharmaceutical composition. As a result, the inventors found

novel crystallipg,fipasiothvdrias afdheigibydpeRiRidervhfep tinatuditidearing significant physical

and chemical properties as pharmaceutical ingredients, being excellent in preservation stability at
room tempergihasrescutitalstmpusitiohly pure, and manufacturing methods thereof. Based on this
finding, the inventors have achieved the present jnvention. SUMMARY OF THE %\N NTION The
present invention ref28ENF3hSUBHARARYUSTY R RPOTRASRRIGATRTGPU AAIE WYL RISt hioride of

5-(44[6-(4-amjp -Ignn?gtgﬁmeawmﬁgs@&@rédmxk%fﬂégemmqhﬁﬂﬂm@mpﬁwbenzylyl,3-

thiazolidine-2,4- epresented by the following formula (I); [Formula 1] WO

20081099944R6:T4sR20080 5aAA e in¢R)E be-prydiaitingiatoy sitstaydes)deihg pibgacedhloride of
5-(4-{[6-(4-amino3,5-dimethylphenoxy)-1-methyl-1-H-benzimidazol-2-y11methoxy}benzy1)-1,3-
thiazolidine-2 dndns & aprautactuce wf/ theRbarapsersicalinensdisets thergsE Vs Ep%BatEHERein the
crystalline form shows main. peaks,at interplanar spacings of 7.06. 5.79. 5.43, 4.44 , 3.97, 3.91,
3.68, 3.61, 3.&&%ﬁﬁ%ﬁﬁ?@&%ﬁ&?&%‘ﬂﬁ%@?&‘yﬁ’ c@&?g’eﬁ}a&?ﬁ‘é%‘{%cﬁlo ed i n‘iﬁ%a line

radiation (Wayglengikify, thi sitbARESIEGRR (et 8 iR ForBr XavXaBleRyxaialina form of a hydrate
of a dihydrochloride of

5444[644-amicteXicalipreertiisdooxygnifactthipig medicmenticisual-2-gflysiel foxps eh zy0- 1, 3-
thiazolidine-2,4-dione represented by the general formula (1) according to él) above, ,%%rein the
crystalline forRM&HBAcEHHSHh iBgradiedts wapRATS reyisiantJe aiea Asaunsat W’Sdéae\g and 2.95

engstroms i e ITRGHOMABITDEA I LA RS IAdati (HRIEREG Ay~ 154

angstroms) ( alline form B); The crystalline form according to (2) above, wherein the impurity

content ratio faeasiseatidiy A060rbalslR s that 1Res cafp} Idietheyseaftias fotowacdosding to (2) above,
wherein the impurity content ratio measured by HPLC is 1.50% or less; (6) A pharmaceutical

composition AMespNel Hdsdmaeriaat bah tnehrmecenfioal ingredients canRrrtaredfen o8y drochloride

of the thiazolidinedjone compqund represented by t eneral. formula (1) according to any one of (1)
to (5) above; RA'KY Aﬁ’fa[‘)é’ i\lli;et{)nra({?lotﬁflélln tg‘ P ue?};\ﬁé%:tir\]/% 38?%:5%%31 308!)% a?ﬁ%g 6}5}}1/% ofa

hydrate of the, dihydsasiQrids.ehithadiazalisinad QnaicrapaYRteRiRse et dknibergraeral formula
(I) according to any one of (1) to (5) above; (8) An anticancer pharmaceutical compaosition containing
as an active compgoéet tiocberststaidiatlfovitemparayaicate dhtrefoibyitis snlustitaldy the thiazolidinedione
significant to find crystalline forms which are stable and such as can be stored at
room temperature or even higher temperatures.
As mentioned above, an industriai and large-scale manufacturing method is
required to manufacture pharmaceutical iﬁgredients being more highly pure, havfng '
favorable properties for manufacturing medicaments and being stockable while
stably maintaining their purity and properties for long periods of time.
[Patént Literature 1] Japanese Patent No. 3488099 (Pamphlet of Iﬁtemational
Patent Application Laid-Open No. 99/18081, Specification of U.S. Patent No.
6432993, Specification of European Patent No. 1022272)
[Patent Literature 2] Japanese Patent Laid-Open No. 2003-238406 (Pamphlet

of International Patent Application Laid-Open No. W003/053440)



- 5 - compound represented by the general formula (1) according to any one of (1) to (5) above; (9) A
pharmaceutical composition for preventing or treating diabetes, containing as an active component the
crystalline Y@ WO MYH4te of the dihydrochloride of the thiazolidinedione d$hEIBAME/PE¥sented by
the general formula (l) according to any one of (1) t®(5) above. (10) A pharmaceutical composition for
preventing or treating cancer when occurring in conjunction with diabetes, containing as an active
component the crystalline form of a hydrate of the dihydrochloride of the thiazolidinedione compound
represented by the gppefaifaerauise(h)] Ispaicis @it anianOpE4 160 2004083574((Pantphitgthod of
manufacturing the crystalline form according to (2) above, characterized in that
5-(4-1[6-(4-anNnoV¥@G200ME00350 noxy)-1-methyl-1-Hbenzimidazol-2-ylimethoxypenzyl)-1,3-thiazolidin
e-2,4-dione is formed into an aqueous solution thereof, and subsequ %/ oric acid is dripped
thereto; (12) A metﬂgﬁtmtr"rﬁﬁ{?fﬁé‘fuﬁrjéﬂﬁ%eﬁ? QAiehh r'r(apa?&sf[g?diﬁgﬁ d%ﬁ(ﬁm c%ﬁalt%gcterized in
that . :
5-(4-1[6-(4-arrl;{ﬁb}g%%8?rﬁ/eot§13y}gr71)enoxy)-l-methyl-1-Hbenzimidazol-2-yl|methoxylbenzyl)-1,3-thiazolidi
ne-2,4-dione is formprhieno leire ftued]Paniphilen ¢f dneohatiodad Hasa ugplicayondckitb@penid is dripped
thereto to give a crystalline form of a hydrate of 5-(4-116-(4-amino-3,5-dimethylphenoxy)-1-
methyl-1-H-b&¥iR{8289183 methoxylbenzy1)-1,3-thiazolidine-2,4-dione dihydrochloride, which is
further dissolved or glurried in water and.then hydrochloric acid is drigped th ; ) A method
of manufacturing the crcy%{%ﬁﬁﬂtel c‘)’rcnl%%rgc%arv mdg"}é(% ?gn gB{orveg?% cgr%%':gﬁ?gé lllrﬁ;ati@tmgh @a%,
5-(4-{[6-(4-amjn@sRifcdimasnupbe peroridome il iferaioenetivilad obciptdeparypenzyl)-1,3-thiazolidi
ne-2,4-dione is formed into an agueous solution thereof, WO 2008/099944PCT/JP20081052594 - 6 -
and subsequertiydtiairaotilisrizx peiteib tdippe disrayaitabibityiae alidallastiveton @f anhydrate of
5-(44[6-(4-amino-3,5-dimethylphenoxy)-1-meth I-1-2£sgenzig]i3ﬁfoj-2-

dr

ylJmethoxylbeHAfrRce: phagpRcrHEC] Lomypns! At TRV L 80K d or slurried in

water, and suf ?a‘f{iH!:)'?f‘o%%e%ﬁl;Q&?&%ﬁiﬁé‘&ﬁ%ﬁ&%%ﬁ%?@%ﬁwﬁw @ ralligp hydrochloric acid

is dripped thereto. (14) Am of manufacturing the crystalline form according to (2) above,
characterizedsigkfa¢ant physical and chemical properties as pharmaceutical ingredients, being
5-(4-1[6-(4-amino-3,5-dimethylphenoxy)-1-methyl-I-Hbenzimidazol-2-yljmethoxypenzyl)-1,3-thiazolidin
e-2,4-dione iscsreHent imoTase RO KabILYi BhranmdsmBFIat ALY g P e g% fstalline form of

a hydrate of 5- 4-% -amino-3,5- P . _
dimethylphen8%H P2 %%ﬁ;‘fﬂﬁ%-‘%&ﬁ‘z".‘r’ﬁi‘ 11805 Rassth SRy e iadine e MYTSREEYS 4-dione
dihydrochloridg. g afgedrbiig hxdimseioric acid is dripped thereto. (15) A method of manufacturing
the crystalline form according to (2) above, characterized in that _
5-(4-116-(4-amino-3,5-dimethylphenoxy)-1-methyl-I-Hbenzimidazol-2-yllmethoxylbenzy1)-1,3-thiazolidi
ne-2,4-dione is formed into an aquequs solution thereof, a ently hydrochloric acid is dripped
thereto to give a crystalline form of MRRY 6F THE H&%ﬁ%&%‘

5-(4-1(6-(4-amino-3 SydimetbyinheagIn LImelY Wi taRiRdazol-2-
ylimethoxylbenzy1)-1,3-thiazolidine-2,4-dione dihydrochloride, which is further dissolved or slurried in
water - (1)  Acrystalline form of a hydrate of a dihydrochloride of 5-(4-{[6-(4-amino-3,5-

dimethylphenoxy)-1-methyl-1-H-benzimidazol-2-ylJmethoxy }benzyl)-1,3-
thiazolidine-2,4-dione represented by the following formula I

[Formula 1]
CHs SYO
NH

HyC 0 N
Ty ™ o
H,N N '
CH,4 ‘ ‘



and subsequently seeds of a crystalline form of a hydrate of 5-(4-116-(4-amino-3,5-
dimethylphenoxy)-1-methyl-I-H-benzimidazol-2-ylimethoxylbenzyl)-1,3- thiazolidine-2,4-dione
dihydrochloMd& 2908/688¢H while hydrochloric acid is dripped thereto. WO PCT/JP2008/052594
2008/099944PCT/JP20081052594 - 7 - (16) A methipd of manufacturing the crystalline form according
to (2) above, characterized in that
5-(4-1[6-(4-amino-3,5-dimethylphenoxy)-1-methyl-1-Hbenzimidazol-2-yl]nethoxylbenzyl)-1,3-thiazolidin
e-2,4-dione is(grmeqipig AtafseRkm sBatigarhie sl dmlisdasaasesty-(wq[ecdaisiasid is dripped
thereto to give a crystalline form of a hydrate of
5-(44[6-(4-aminD-difbethylptiopphonbaygthymbyhendimisanel i dmithoxy tbenzyl)-1,3-
ylimethoxylbenzy1)-1,3-thiazaqlidine-2,4-dione dihydrochlo i?e, W imis further disg Ived or slurried in
water, and subdBERIMHRG BP0 FRREEPERLSLRY ¢ ﬁﬁ@gfﬁL BmBRAUAGCA P ﬁa%%%vg’f a

crystalline forg,of (4416~ (4-2MiN0=3, 5= : .

dimethyl pheng};ly r%#mﬁg%’f%?sﬁh %%ﬁéﬁ“n %1% ?ﬂziilgli]lr%g%lﬁ%%/Iltl)l}aerﬁ%/af)%rfgﬁlrﬁ%sﬁg ﬁgll’(’l) gi 2'5 Zg dione
dihydrochlorice4metaddacdt 83187 gdrochies| S aaid3isi8lrhpédiid@eToan fipasnieKadyof manufacturing
the crystalline form according to (3) above, characterized in that a hydrate of

5-(4-{[6-(4-anprvds Bdiffrratighopiiamed) with GmeHineradiatiea sl pagdtocydBdh zy 1)- 1, 3-thiazolidi
ne-2,4-dione dihydrochloride is crystallized from methanol. The crystalline form of a hydrate of
5-(4-1[6-(4-arﬁﬂ%-t§?§‘- n#gt‘hsﬁ?ﬂ) ‘gen}é’&%
1-methyl-1-H-B8nZintifaza)seiimeandbs Ao bade 3t hiazsidinaid-tisrs: difyerechisiide represented
by (I) above in the present invention (hereinafter may be abbreviated as the crystalline form in the
present invenfgiilimetsylphiaubrpk inrethyl-dutddvanzimidenop@spdmétbongtganylxtbrs (or the groups
thereof) assembled into regularly structured 3-dimensional repeai}r. The crystallin 5% 5

distinguished RiARORA R OAHHRNE Senresrd K ARengraeral Wuguia (Darserdrag 1 Stfucture.
Even a single GRIBBRYAS SINNRLTBIRH NG -Ru BERQ! A REsb Ay sialliigd o ivingsdiferent
internal structures and physical and chemical properties (crystal polymorphs), depending on
crystallization :6pdiign s 46 ancrpaltingstass WX -290B30AS0dif4Tidd BBOOAIDEREIu- 8 - in the
present invention may be any one of the crystal polymorphs or a mixture of two or more of the crystal
polyrnorphs. Korliregadiasitinéwerelangthe\prdseheangstiomey (Raystmbsedermdand have water adhere

by leaving the same jn the atrgosg)pere. Thecﬁ;}/s}al{'#e {)orm in theﬁ)lrﬁlsent invxggtion may also absorb
t t

. . tEn :
an organic soldant td R5YS RN DS A0 Toh Age PR g SR AR v AT R U, Ot Mine form in the

present invenfigh, Ry fn ByNgPTieyRraigaserayan an anhydrous form thereof by, for example,
heating the same to between 25C and 150C under normal atmospheric conditions.
(5)  The crystalline form according to (2) above, wherein the impurity content

ratio measured by HPLC is 1.50% or less;

(6) A pharmaceutical composition containing as an active component the
crystalline form of a hydrate of the dihydrochloride of the thiazolidinedione |
compound represented by the general forniula (D) according to any one of (1) to (5)
above;

(7) A PPARYy activator containingﬂas an acﬁve component the crystalline form of
a hydrate of the dihydrochloride of the thiazolidinedione compound represented by.
the general formula (I). according to any one of (1) to (5) above;

(8)  An anticancer pharmaceutical composition containing as an active component

the crystalline form of a hydrate of the dihydrochloride of the thiazolidinedione



The crystalline form in the present invention includes the crystalline form with adhered water, a
crystalline form composed of a hydrate or solvate thereof, a crystalline form containing a hemihydrate
thereof and We@AMEHIMBHorm containing an anhydrous form thereof. Amon@€éBR8/88afie forms, as
the crystalline form in the present invention, a crystdaline form of a dihydrochloride monohydrate of
Compound (I) is preferred.  As a form of the crystalline form in the present invention, can be
included Crystalline form A, which shows main peaks at interplanar spacings of 7.06, 5.79, 5.43, 4.44,

4.18, 3.97, 3.94mpEithdIEpkesbARd Dy thardnt AT fongsle(T):irofdiay Roagasmditiaayon Ghtained with

Cu Ka line radiation (wavelength A. = 1.54 angstroms), wherein the main peaks are peaks which have
relative intensitiesegreater than 30% based on the intensity 100 of a peak at an interplanar spacing d =
7.06 angstroms and peaks which are not ob.seerd in after:mentione{d C(rﬁ/sgg{line form B in the present

invention. TR intérBRATHIASHUSAL SRS AT IQH PIRKEI RGOl TN B TRRSHES IR Rk, wherein n

equals 1. %Eg(hhz?&ﬁ% RIS ANYRAUPGIRHE faﬁ%p@%@wm@mlﬁ&&mﬂia@ dpee B, which
shows main peaks at interplanar spacings of 10.42, 5.85, 5.52, 3.84, 3.46 ‘and 2.95 angstroms in X-ray

powder diffra¢tipachlinitioneicompotial repredéarcDBB RORM AR ®ThiPP(J)8¢asabRte Snyradiation
(wavelength X = 1.54 angstroms), wherein the main peaks are peaks which have relative intensities
greater than Zw%oééébﬂ)&ﬁ)tmoﬁﬁensity 100 of a peak at an interplanar spacing d = 3.46 angstroms.

Furthermore, &1@ ;g%v%%%?#gﬂgg L%]Ipf}}lil\égsmlt&p%éltﬁieﬁ% (‘),:% ;[81?1% nl)aripr &gﬁgﬁ%’]}g}?@%ﬁn accordance with

differences in growth tronts (crys uch crys orms are recognized as

identical in tegpsufisintaliiedeion with RS dorlkidat: ins the JMeseatiipaitiohe  In the present
invention, the level of impurity contained in a crystalline form can be determined by conventional

methods in araygtadlokefoisirgfsibydeatidhboaliaydraclderidenf 8 thinndidisdiotsereinafter may be
abbreviated as HPLC), % by weight, and preferably the peak area ratio by usin C..Measurement
conditions forqqu@‘Hﬁiaﬁ?HésﬁPé?%a{’rﬂ e@&éﬂﬁg@%gﬁ ﬁ?&&%%?&ﬁ%ﬁ?@ﬁa ﬁ)(l%oﬂg ic_lorésts/(lescribed
below. HPLC Msasurement Conditions (1) Detector: UV absorptiometer (wavelength: 230 nm)
Column: Waters Corporation, XTerra RP18 (4.6 mm x 150 mm) Column temperature: 40C Mobile
phase: 0.01 ngoliynl Amneeivdrofaneiafedmie-theeatrysitilin¢ddrabadaondingter @jrahowe,(Under the
present conditions, Compound (1) showed a retention time of approximately 25 minutes.) Injection

amount: 10 | Slrastesized indhal Peldrd o dnBinpodandifsthyiehanex sl e the ihikktion HPLC

Measurement oS G RSO AT RS AR R R0 into an
aqueous solution thereof, and subsequently hydrochloric acid is dripped thereto;
(12) A method of manufacturing the crystalline form according to (2) above,
characterized in that 5-(4-{[6-(4-amino-3,5-dimethylphenoxy)-1-methyl-1-H-
benzimidazol-2-yl]methoxy}benzyl)-1,3-thiazolidine-2,4—dione is formed into an
aqueous solution thereof, and subsequently hydrochloric acid is dripped thereto to
give a crystalline form of a hydrate of 5-(4-{[6-(4-amino-3,5-dimethylphenoxy)-1-
methyl-1-H-benzimidazol-2-ylJmethoxy}benzyl)-1,3-thiazolidine-2,4-dione
dihydrochloride, which is further dissolved or slurried in water and then hydrochloric
acid is dripped thereto; and
(13) A method of manufacturing the crystalline form according to (2) above,
characterized in that 5-(4-{[6-(4-amino-3,5-dimethylphenoxy)-1-methyl-1-H-
benzimidazol-2-yl]Jmethoxy}benzyl)-1,3-thiazolidine-2,4-dione is formed into an

aqueous solution thereof,



Column: Waters Corporation, XTerra RP18 (4.6 mm x 150 mm) WO
20081099944PCT1JP20081052594 - 10 - Column temperature: 40C Mobile phase: 0.01 mol/m1
ammonium BeAN8/MMét-acetonitrile (56:44) Flow rate: 1 ml/min (Under thBGHdB2M8AAHions,
Compound (I) showed a retention time of approximagely 8 minutes.) Injection amount: 10 pl Peak area
measurement range: 70 minutes after the peak which elutes next to the peak whose retention time
relative to Compound () is 1.48. ~ Under HPLC Measurement Conditions (1), the peak area ratios

are measurechfRy BRI GydeskhreiReid@aMppel akadtopydiiasadaigeiticht éord aninute to 70
minutes. Under HPLC Measurement Conditions (2), the peak area ratios are measured for compounds

which are imphyitiet oétecied fot47aninatdSsdimsthiiphamg which et s-hekersimilgadidwhose
retention time relative to. Comp ung 1) is 1.48. The te ealgior. ompounds which are impurities
here represerﬁg‘BﬁtB%}%b\W@']p ﬁ%?agr‘é dr‘&ﬁb?g‘%{fié%"eégffgﬂc 28'%2% or more, excluding the peak
for Compoun%}cﬂqg m,gggky(\;mg@ & gg}%@gl%@é},injecting solvent alone. In the present
invention, the term impurity content ratio measured by HPLC represents the ratio of the integration
area for all pegisibaspanrBibaseasralital alierse asigied asolufidfoosimoye, excluding the peak for
Compound (I) and the peak which is detected when injecting solvent alone, to the peak area for
Compound (1)2oddeenhadmelionsasibircdripprdithsiei®y using HPLC.  Among the crystalline forms
in the present inyentign, with regard tq. Crystalline form A, the impurity ¢on o measured by
HPLC is pref ly 2. Saot%?({é)gslfl%@ar%%/r%n rteﬂi%‘rzé%%/a f%%fzr‘é‘r 8§g£ng5§1@§})§§g§ﬁne forms in the
present inventiph areduel i B\Hﬁs-‘ﬁm%Bwaﬁﬁrﬁ%‘zsl@ﬂﬁetﬁ%l@iﬁﬁdﬁm&ﬁawﬂwion stability,
handleability and the like. Especially, Crystalline form A in the present invention has a low amount of
residual WO Bataai¢eet2RUnkIr20(benza598-thiezodisliner? 4rdianehig foymeddngmanyhite in its
color tone, and excellent in preservation stability in the form of hydrate at room temperature because
the dehydratié‘ﬂ‘l%?l‘fﬁé?é‘t‘ﬂf@’é]?‘iff‘t?%ydrate is high. Crystalline form B in the present invention has
higher solubilfy g, GRAPRAHIAL) W FASBRRDIIRNTLTIEN(RYEHELalhf sySialine forms in
the present invention are uséful as materials for manufacturing medicines which are mass-produced in
industrial prodiiitiahy{pheaskig)bmEtRARYyHteraiarkiaagbtgljarerexeftiengy dnd/Gr treating cancers,
agents for preventing and/or treating diabetes, or agents for preventing and/or treating cancers when
occurring in c8tipretirevditrdipnscddydrocionde agaddete method of manufacturing the crystalline
form in the pr%ellxt 'n\(/jenlgﬂn isa udsefalnmeet(kll%(ljep 0manufacturing materials for medicines which are
mass-produced | Findust mPBFo%Cdctll%n, BBEALSE e method can reduce the amount of residual
solvent, manuyfpgfurg g.bighlyde wisneivetatinge des thySRMiREdHstchralex ety SR i Eprm by -
decolorizing the crystalline form. BRIEF DESCRIPTION OF THE DRAWINGS

characterized in that 5-(4-{[6-(4-amino-3,5-dimethylphenoxy)-1-methyl-1-H-

benzimidazol-2-yl]methoxy}benzyl)-1,3-thiaz§lidine-2,4-dione is formed into an

aqueous solution thereof,

and subsequently hydrochloric acid is dripped thereto to give a crystalline form of a
_ hydrate of 5-(4-{[6-(4-amino-3,5-dimethylphenoxy)-1-methyl-1-H-benzimidazol-2-

ylJmethoxy }benzyl)-1,3-thiazolidine-2,4-dione dihydrochloride,

which is further dissolved 6r slurried in water

and subsequently seeds of a crystalline form of a hydrate of 5-(4-{[6-(4-amino-3,5-

dimethylphenoxy)-1-methyl-1-H-benzimidazol-2-yljmethoxy}benzyl)-1,3-

thiazolidine-2,4-dione dihydrochloride are added

while hydrochloric acid is dripped thereto.



Figure 1 is an X-ray powder diffraction pattern for Crystalline form A obtained in Example 1, the
vertical axis showing diffraction intensity in units of counts/sec (cps), and the horizontal axis showing
values of diNYQH 4 20;  Figure 2 is a differential thermal analysis (B3OPeHBPITErystalline
form A obtained in Example 1 when the temperature/was raised at a rate of 5C per minute, the vertical
axis showing a heating value per second (mcal/s) (or endothermic value when the value is negative),
and the horizontal axis showing temperature (C);  Figure 3 is an X-ray powder diffraction pattern for
Crystalline foymg oRtaipgddvErAMER g tHe digalaiif $omirgatdirrciiog@)nlensaily in units of
counts/sec (cps), and the horizontal axis showing values of diffraction angle 20; WO

2008109994 4ha@atiereddtodns 54 4-{ fo-(4-amigard. 3-dracthirtreeni thdrmethaldhiis (DSC) chart for

Crystalline form B_ohtained in Example. 3 wh he temperature was raised at a rate of 5C per minute,
the vertical aﬁgl’gﬁ'&}ﬂﬁg‘iﬁ% [ﬂféh\‘}%%é %ﬁ%iéé"@ﬁ%@%}e( Pt Om%la??uaenwhen the value

IS negative) agéhgg’%@ggiaggﬁa{h@;&{showing temperature (C); and  Figure 5 is the X-ray powder
diffraction pattern for the compound’obtained in Comparative Example 1. In the figure, the vertical axis

shows diffractiad satsegitynynydredhdoriotalikbis (tippeditictite twogiventarystlsrofusvafires of
diffraction angle 20. DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS The
above mentiohedratoaf Solthdlfr(¢amireriandimsthidehsyory tamty bistlokenrimisasahiése Patent -
No. 3488099 ar. a methad similar.tq that metho The crystalline form in the present invention can
be m<anufac:tL|§f?l<jgl %%ﬁ@%ﬁ?ﬁé%%%é%%@lé}n& V‘é}?é%%esgéﬁg%{)@z%lggh nd (I) or various solvates
thereof, the digysipEterier disOPsNguiiad ewates, solvates thereof, or the hydrate of the
dihydrochloride of Compound (1) itself in an adequate solvent, followed by desalination (neutralization),
addition of hyamdgehsehiumithy baseyidrasisteid theeatiuitacgivesnitditonoosthesolution, cooling, mixing with a
good solvent and a poor solvent and the like, which lead to rsatyration copditions to allow
precipitation SPhENFRSFEHS OF RIS ?ﬁm’iﬁ%aﬁyé@ﬁ?p?i%@f(ﬁ%(gﬂéﬁ%@%&%oIation of the
precipitated C@fﬁ%@éﬂp@ﬁgﬁ%kéwﬁtﬁfeml.a.%tzw&ﬁh%gmtheyﬂlﬁmmeﬁmﬁ%uaining Compound (1)
described above can be used as the Solution in which Compound (1) or various salts of Compound (1)
or various soludteslidareaf4tiiaditisciebéhiistidefatéanddalind (1) or various solvates thereof, or the
hydrate of the dihydrochloride of Compound (1) itself is dissolved. WO
2008109994 4wiglr indperddans acid4s dripped thepisrecipitation of the crystalline form can be
spontaneously. initiated in, a reaction container, but alsa .can be initiated or, by giving
mechanical s&'/l lus ee?g o‘{ %%g}wa%us %célélanugr?/lé?éﬂ%sé% %Pr% Rocd Eﬁ%ﬁ“‘é{ﬁg n%t(%%mulatioh and
rubbing the syfaGeefiiee e aPs hydrdibeON@NGE- Qysaialling, loameaiy B &N grtechithyl-
recrystallization and slurry purification to further improve the purity and quality thereof. In cases
where varioud dditenti@idapal2gijnorheayprenzyl) didshirendisieg 2 dsdivngatibyidenediotitsutralization)
may be performed in grder to ensure obtainment of the dihydrochloride of Compound (1). In such
cases, a basdiSystizAg fromymsthaRLination. Examples of the base are not limited as long as they
can perform desalingii [ Ikalj 'ﬁ}ﬁfﬂi X E% SUC it W lium
hydroxide, potassiur?;ﬂ %% O%@gm:ﬁ@rﬁ hydr()t;?i}zlﬁe‘,gjzaﬁ‘lgﬁl:is e%a%%hr%%%a?’ Fljy%lrtgg%{gg such a%
magnesium hydrexiys DH-dlaizimidydod-2dd] mbthdixgd tidnnyd)l, xtdezobidiie; 4-tiagmesium oxide or
calcium oxide, or amines such as ammonia, methylamine, dimethylamine, trimethylamine, ethylamine,
diethylamine, Shydseehlarfascpessatad By (Ababaxe is the HIR%GPM%Y&PH?&@GH%“&%%% ike More

preferably, the hase e il e odiumlyiodds, barAssiuT NGRS, Liuiigmine or
ammonia. € DaSe Can be ed either directly or after belng ISsolved In various solvents.
structure is composed of constituent atoms (or the groups thereof) assembled into
regularly structured 3-dimensional repeats. The crystalline form is distinguished
. from an amorphous solid, which has no such regularly structured internal structure.
Even a single compound can be formed into a number of different crystalline

forms having different internal structures and physical and chemical properties

(crystal polymorphs), depending on crystallization conditions. The crystalline form



The amount of the base to be added is not limited but is generally in the range of 1 to 4 equivalents
per equivalent of various salts of Compound (1). In cases where hydrogen chloride or hydrochloric
acid is addeWth26081899%¢rystallize the hydrate of the dihydrochloride of CoR§IGIRA0ENIHE4amount
thereof is preferably greater than the amount requiregl-for Compound (1) to form the dihydrochloride
thereof and precipitate out as the crystalline form thereof Moreover, the amount of hydrogen chloride
or hydrochloric acid to be added is WO 20081099944PCT1JP20081052594 - 14 - generally in the
range of 0.1 tgn2Q LolalalemteARShMRIE B i shb/ontHeeFaIe 6l oddivdlante per equivalent of
Compound (I)'in order to lower the solubility of the hydrate of the dihydrochloride of Compound (1) in
solvents.  EBxanuleeefofdtbodsfdrpdpmenphiing the solution of Compound (1) or the hydrate of the
dihydrochloride thereof include a concentration method which allows the solv%% evaporate by

heating under atmosPMeffyYaltis fore e pressPt Ry rRUeR Ay 2RI PRALE M, or a
concentrationv%?épgglﬁérsé %E%Yﬁgﬁegs%%%%tﬂée h nﬁ?ﬁgerl.hefﬁi{f: SAFMORS M ane to be

used for condensing the solution nTay be selecte r examp polyacrylonitrile type
membrane, a preRérinihvanebivhiypalsoaibisi e arpaijasoidentyoeonamulvacavbelultizedcetate type
membrane and the like.  The.temperature at which the hydrate of the dihydrochloride of Compound

(1) is crystallizedtistheseiveny. in Mereawefe the-aysigliise forants ghe iessnf irgemionory forpamples of

good solvents to be used to manufacture, the crystalline form.in the present inventiop include, for
example, waté ,%ffb‘(l?ﬁsefgtgﬂgé Sgeﬁlg’fha%lgf% ueﬁ%%r},ﬁﬁre éﬂ%%ﬁ%ﬁg‘ (E::époer?gn %%?ﬁwgthylketone,
ethers such ag,tgrahudrosdeanandieelfdbithiema ahaspReAtORIHERIgRRropionitrile, esters such as

methyl acetate or ethyl acetate, amides such as dimethylformamide, dimethylacetamide or
hexamethylphosphofiheamigstaldimécdormLidichic peesut s idiorethslisldfothic erystattire flosmivents thereof.
Preferably, methanol, tetrahydrofuran or mixed solvents thereof with water are used. = Poor solvents

to be used to MihasRerarwATA SExpALRS FATR temprsed Af mbedmth A ebate st cordance with
the solvents being \ze dtgﬁrgg&ﬂaiﬂ%{%gtﬁeﬁfgiﬂd%ﬁstﬁ’ér%? BRPL SRNENS G SofbifiiMPle, water,

C2 to C4 alcofidis Such as ethano , propan utanol, ketones such as acetone or
methylethylkejanangthiens fsieh sreigthyheibap, weters:sstahins fodny, asatrtergsdlfirefgracetate, and
nitriles such as acetonitrile, propionitrile and butyronitrile. WO 20081099944PCT/JP2008/052594 - 15
- In cases inHbrepGspatimyentinmacrysalbacotametia dipstarhlorsdemenalydats ®fied by forming
an aqueous saution of Compound % (preferably, a mixed solution with tetrahydrofuran and water),
and subseque Wﬂwgéﬁlgﬁrﬁ%ﬂ "dripped thereto to enhance the purity of the crystalline form.
After dissolving or SIu IS RARRI RS IRl S B PRSIV BRI YA sk IR imarigmay be dripped
thereto to further enhance the purity thereof. " In such cases, the purification effect can be enhanced
by addition of @rpstatiine forensAgnihixbhehaoiwip mhhypralkchit it apldriar spacinga of5.00,ca%8s where a
base is added, examples of the base are not limited to but generally include inorganic bases such as

lithium hydroxe3-<bdtuth ¥ d8%ided botd&idPlngdi@nddid #RAGECRIESHPEH IR EHd calcium

hydroxide; and organi¢ bases such.as frimethylamine  trieth I LISORIORY lamine and
tributylamine. et éirra(gf?fagolgﬁjén% ayllrtlf'ro%n}eg gﬁ%%@%ﬁj%%@%%%ﬁ%ﬁé%g - lfr%]g/ dissolution
temperature ofdfRrshiENy WHRHRRT dhRAMNVBBIRE Erd pEAkBiAHID Kivieiseliriver Bllyrisities gedaga of O to
100C (reflux temperature), preferably in the range of 20 to 100C (reflux.temperature), and more
preferably in tHaraitfe brsed oo teoat¢nsityx fheparpeaket an interplanar spacing d = 7.06

angstroms and peaks which are not observed in after-mentioned Crystalline form B .

in the present invention.

The interplanar spacing d is calculated according to the equation: 2 dsin® = nA,
wherein n equals 1.

Another form of the crystalline form in the present invention is Crystalline
form B, which shows main peaks at interplanar spacings of 10.42, 5.85, 5.52,3.84,

3.46 and 2.95 angstroms in X-ray powder diffraétion obtained with Cu Ka line



The duration of dissolution or slurrying is not limited to but is generally in the range of 5 minutes to 12
hours, and preferably in the range of 10 minutes to 6 hours. In the case of slurrying, the drip of
hydrochloridR i efieekrrying may be performed either after drying or witR6- BB3ANFEYH rystalline
form which is isolated after slurrying, or immediatelygafter slurrying without isolation. Either way is
acceptable.  The amount of hydrochloric acid to be used after dissolution or slurrying in water is not
limited as long as it is greater than or equal to the amount required for Compound (l) to form the
dihydrochloridgdhetgrhand iRfgairitala syl rasinlinR fomHb senf paxRsac ik aaRith generally
added until the resulting solution WO 20081099944PCT1JP20081.052594 - 16 - reaches a pH ranging
from 2 to 0.5 kmeedelativiointentikies @bttt ditises fortha\intensite 1 00 of aprakisatorm A may be
added as a seed crystalline form either before starting the drip of hydrochloric acid or during the drip
thereof. In cadBSTRIA8AE $Paging &y SAMABETFAME added, the amount of the seed crystalline form to be
added is not limited ig, L5 GENBHEUNI0JIR1ABAELBA0OMIERA GYRIETANN BeaRRy.0% and

more preferably 0.01 to 5% reldtive to the amount of Crystalline form A to be purified.

temperature ataphighdsidaabioiitagictésedoapincety galtinetiin ghemdfgenef @tpsthD BabIYflux
temperature), preferably in the range of 20 to 100C (reflux temperature), and more preferably in the
range of 50 toSuchcrystllinadospsraneregognizadeassidsntical dncepamnf-@ yeralins fPRLagb sent invention
is to be obtaintféd, e dih ﬁg%hlorlilde of C?leoutnd (I) or the hydrate thereof is crystallized from
methanol (pre - Wealﬁﬁ)()' 0 g‘%&ﬂ%‘fﬁ%ﬁ_m QT

S a starting material for the manufacture of Crystalline
form A in the presentigyepHiQBnGRBRASRAKD 18RI MHIIS P ConmRQLRca Eyvaligistoatyates thereof,
the dihydrochloride of Compound (I) or various solvates of the dihydrochloride of Compound (1), or the
hydrate of thecaihlyeldettrmiickel by Conveotionh| inethiuts s elidly tir ehcmisiojesechrasbigl- used.
Alternatively, a solution of synthetic crude products containing Compound (1) may be u because
the product c&§ Y- rhompsosrarhn theretnafisy Iﬁi’é’tgﬁép%ﬂhg%)%%@}jgg&rystalIine

ffe
form B in the present i j ' oghlori (N giesids used.
Crystaline for R e B T e S s
centrifugationfer Hesaniatipbanditeriikecibbrdsolaiettabiatisertaenncayditaisaee with an
adequate solvent as required. To rinse the - 17.- crystalline form in the present invention, solvents, for
example, watdesetthsiddslevch as methanol, ethanol and isopropanol; ketones such as acetone; esters
such as methyl formate, ethyl formate, methyl acetate and ethyl acetate; aromatic hydrocarbons such
as toluene and xylene; nitriles such as acetonitrile; ethers such as diethylether and tetrahydrofuran,
and mixed solypiis MieseakrrnledtatoRaffrably, water, methanol, tetrahydrofuran, or mixed
solvents thereof are used. The isolated crystalline form'is dried generally in the range of 0 to 150C,
and preferablPitedtorrdiyabio2ftion8da (waiv¢tmglzi g30remBins almost constant. Drying of the
crystalline form may be performed in the presence of drying agents such as silica gel or calcium
chloride, or uffeR e é&ﬁrggﬂ?éagg%%ﬁ‘ﬁ%.@ﬁ%ﬂ(e‘}“?éaﬁbé&?ﬂégg?.)re, the crystalline form can be
dried without %Wx%a&i:rﬁ%tehgt&r S qil'@e for_m water by regu!ating temperature and pressure. In suph
cases, the pressure Is regulated to be relatively high for a high drying temperature. For example, in
cases where GrybiRIpMadoroA indialnmesesiiinyertoteidutiaddieritaks(68: 35 pet in the range of 0.7
to 50 kPa, and preferably in the range of 1.8 to 11 kPa for the drying temperature at 50C. In cases
where the driddarystallihaianin dadpy thersesaat soaditions, dromponnd SDshayrrd iR rature and
pressure, the dried grystalline fo ay be sybjected to moisture absorption generally under the
temperature rHH§e°§PBPE8’§BB‘ﬁl%8¥%‘S%l‘re|ative humidity range, and preferably under the
temperature r g@[ﬂljaglmlrz}{_)(fdrmzo to 100% relative humidity range until the weight remains almost
constant. The obtained crystalline form can be subjected to recrystallization and slurry purification to
further improvRetkeapuarine aswletnealityang ¢h@cnyistatitinatfor the starRédhgsimitictaomn of the crystalline form
in the present invention is achieved by methods which are generally used in synthetic organic
chemistry such as (1) dissolving by heating followed by cooling, (2) a concentration method using

solvent HPLC Measurement Conditions (2)
Detector: UV absorptiometer (wavelength: 230 nm)

Column: Waters Corporation, XTerra RP;g (4.6 mm x 150 mm)



WO 20081099944PCT/JP2008/052594 - 18 - distillation after dissolving, and (3) precipitation of the
crystalline form by dissolving in a good solvent followed by addition of a poor solvent thereto.  In
cases wheravidaogpyeietiie form is dissolved in a solvent for recrystallizatioRCHgReN¥EFAFINation may
occur. In such cases, the crystalline form in the pred@nt invention can be obtained by adding hydrogen
chloride or hydrochloric acid.  Slurry purification is a purification method wherein the crystalline form
of a compound is suspended in an adequate solvent and is collected again by agitating the
suspension. cdriafRigpRhsRe/aprEto be used for slurry purification of Crystalline form A in the
present invention include esters such as methyl acetate and ethyl acetate; halogenated hydrocarbons
such as methMebdehlaseddHomubliombaonmoniomagckidiy Brdterbestonitiils £30tdflene and xylene;
ethanol; water; aliphatic hydrocarhons such as hexang;. ethers such a r&ys ropylether, .diethylether
and tetrahydr&1QP RRetoRYDLR, et the Brese GREons: 8H8‘,§ rﬁ%@%@zﬁ rgtentiglynitrile, and
mixed solvenﬁlﬁgq;g%[pg)gg;ﬁgag Swﬂ.}ﬁﬁemethanol, tetrahydrofuran_, or mixgd solvents the_reof are
used. More preterably, ' water is used.  In Cases where the crystalline form is suspended in a solvent
for slurry purifigpdieion datenoablgiination may occur. hi such cases, Crystalline form A can be
obtained by adding hydrogen chloride or hydrochloric acid. = Examples of solvents to be used for
slurry purificaRepkaeareasireTonhTangs:tHe miyies afels sk iiueheiterrest ththe acetone and
methylethylketone; %sters §ucﬁh as; I@g}hgg{t%%ettgﬁ and gﬁﬁ)ﬁﬁ%}%g nitriles such as acetonitrile;
halogenated Wfaro‘ga%gﬁes%%c as me yfene CRIOHAE and thiofo orm; aromatic hydrocarbons such
as toluene and xylene; albohols such as ethanol and isopropanol; amides such as '
N,N-dimethylformamide; water; aliphatic hydrocarbons such as hexane; ethers such as
tetrahydrofuran, diisbpdsp HEhErMeabdietmyit henditionsilkaieperk an8ratio9arnGaIYRE0081052594
- 19 - solvents thereof. Preferably, water, methanol, tetrahydrqfuran, or mixed solvents thereof are

At sl dd

used. More prfe-ampoindd ) and sgmpoypdsahich Aremprss st S n a solvent
for slurry puriﬁhﬁ@nﬂhgé% defysE PR RE Rt A ACCRdIR D aRE Pesil kR iGolorrp B can be

obtained by ad ydrogen chloride or hydrochloric acid. ~ ~ The crystalline form which is obtained
by recrystallizai¢asuastifshosn pouifitatidichainehienjnoitieciaredteldiéet Fanimytesi afiler the fraakmethods
mentioned above. It is known that Compound (I) and pharmacologically acceptable salts thereof
(particularly p@%&??%@ﬁ?&é%%é‘@%ﬁ%@%ﬁ‘hﬁ% selagvmitaceamrd(Pdrokt®me

proliferator-activated receptor (PPAR) y activation, .as is disclosed in Japanese Patent No. 3488099
(WO 06718051, 1.5, TBR ST RS P A s AR s P B AT B )
Japanese PalgblonR Mo AR meadion V(0B BERAS) (Rparidaeapuie R Japanese Patent
Laid-Open No. 2004- 083574 (WO 2004/000356) (Patent Literature 3), Japanese Patent Laid-Open
No. 2005-162Cainpou@dID00 814 pFak Pichtis detetierbwheigert0g deer2lgngtent Literature 5) and

the like.  In particular, WO 2007/091622 (Patent Literature 5) disclgses that %??m () and the
hydrochloride salt thBr s REGS P ARYFHO (R {2 PRBHHY SOOI BEMPISERIBR Agreﬁ; nting or

treating stom3eh (el RIAB SPRRSNG RANGEL BISATCANSPRoBARCIRAREANRBL HANey cancer,
prostate cancer, medulloblastoma, rhabdomyosarcoma, Ewing's sarcoma, liposarcoma, multiple
myeloma or lenksyiied as MK spavfisalkclidiap apeplefdriCoiiponnd (1) 4i6 Ak @ralent Literature 5)
discloses along with experimental data that the dihydrochloride of Compound (l) exerts a significant
activity to sup)ytieh isrdairatatorhen arigetingarlvensaloar dhinarkrsd fRatirmrrEad €Bis, human
breast cancer c%lls,ﬂ?m%ll Celrlnlélx cancer, Elaélcr as cang_gg]gglls, prostate cancer cells, kidney cancer
cells, medulloBfas omezf,1 WHIH 510925&922 SoAiPle): 4 - 20 - human sarcoma cells

(rhabdomyosarcomap GyYipgiR eays@ae BARS HAMAP et i ERte ) ¥R Meard to

Crystalline form A, the impurity content ratio measured by HPLC is preferably
2.00% or less, and more preferably 1.50% or less.

The crystalline forms in the present invention are highly pure, white in their
color tone,.an’d excellent in preservation stability, handleability and the like.

| Especially, Crystalline form A in the present invention has a low amount of residual



Also, Test Example 2 in the same pamphlet (Patent Literature 5) discloses along with experimental
data that the dihydrochloride of Compound (1) inhibits significantly proliferation suppressing activity in
human leuk¥fi3088089944 |n addition, Test Example 3 in WO 2007/091622 Prd{éPRO0R@rate 5)
discloses that the dihydrochloride of Compound (I} @terts a significant antitumor activity in vivo against
human colon cancer cell lines.  Moreover, Test Example 4 in the same pamphlet (Patent Literature
5) discloses that the administration of the dihydrochloride of Compound (1) in combination with an
epidermal groyyindimcinn e teERey phfe ) wikiteiiar@x@iis toskNargekealiiili fresupatass proliferation
in cancer cells.  Also, Test Example 5 in the same pamphlet (Patent Literature 5) discloses that the
dihydrochlorideabflTyinpbe fetrf of hydsateab ranontemperaline bgeanse Hhmdghysdsatiomall cell lung cancer,

and that the administration_ of the same in.combination.with an epidermal growth factor receptor
(EGFR) inhibitgPesatreffdhe Axdeieds fishor E’f%ﬁ@'.ne %rg éi‘,e’lpég?e&%ﬁél%“iﬁ%e same

pamphlet (Pajg Q%SHIBﬁRS& @ﬂ%ﬁ@éﬁﬁlflﬂﬁmaﬁm@ﬂiﬁ%ﬂe&%&ihﬂ]@,&ﬂ&é@ﬁ&f Compound
() in combinationh with a vascular endothelial growth factor receptor (VEGFR) inhibitor or a Raf kinase
inhibitor exerttha Gyseailliat daaik/iiy tie pugpmr savemidaratandfutas aentaddls. for Furthermore, Test

Example 7 in the same pamphlet (Patent Document 5) discloses that the dihydrochloride of Compound
(1) exerts an angawisstuang medisiasviicharadensPeedncsd Hh’&‘iH&‘FHé’HUﬁWH&'&Qﬂon of the same in

combination with a \{as%%rafnd Ihetlial row%h actor recgeftoréYEﬁFR’)ﬂinhibitor or a I}S kinase
inhibitor exertBEREMahced LAt ﬂ’r%(())FSacg'{c/ﬁys. WED5081838644 f‘falI B5008/055894>- 21 -
Therefore, the,glysialipadeer iR dhsURIRMsINCIPBIAR ifoe fRAERIRS ManeifintnPadticedarly as a
PPAR y activator, and Is effective as an agent (anticancer pharmaceutical composition) for treating or
preventing vavidbes cenreingds degonbtonawishaliabet¢n)addition, Japanese Patent No. 3488099 (WO
99/18081, U.S. Patent No. 6432993, Euro(gean Patent No. 1022272 Jgggfent L.ite%ature 1) discloses

that Compound (1) ahtFiheEmps dhsgnethod et mparetiring the gy BRSPS of
peroxisome pfoliferalor AtV ad eRoRIES hEAR AT VAU s SHHSRBIHES Wikch are _
resistance-improving action and a hypoglycemic action, and are also effective as agents for treating or
preventing diahgdepriodyrrditiiadutyriel Ddidineies) bétxrefdie nibthadysia lvdade tie imntbenpresent
invention is effective as a pharmaceutical composition for preventing or treating diabetes (in particular,
type 2 diabeteyresiduglsielycnt, maawidaniniadu@ith mimerpridling foven asA rodvsed whitea
pharmaceutical ¢ osjtion for preventing gr treating.cancers when occurring in conjunction with type
2 diabetes beﬁgﬁga:eﬁlfj Fs% Hna{r)mé%ﬁé{é)rn 6%’%%5%&%‘8@?%%%%‘5‘6snion as described above. In cases
where the crystalline form in the present invention is used as a medicine, particularly as a PPAR y
activator, an agent for treating or preventing cancers, or an agent for treating or preventing diabetes,
the crystalline form can be admBRIHF RESCRIPHIQNOBTHEERNWINGSppropriate and
pharmacologically acceptable diluting agent or djlution agent and tlze Iikelto form, for example, tablets,

capsules, granules, PRl grips ROV IRt diHFAGHeR RaBRLioR f3edQ8 e, injectable
solutions or SgB&?ﬁé@f@E{% A INIRER) RPN ing afFASRIGRAMAIRAT AT GAnaggTactured by
known methods using additives such as diluting agents (for example, sugars such as lactose, sucrose,
glucose and ssyhite/seletéys)i e dhstvthoatdhas srwisigreugaiadiffiactibn amikred; dextrin and
WO 20081099944PCT1JP20081052594 - 22 - carboxymethylstarch; derivatives of cellulose such as
crystalline cellulose, TigaioRypwdiffsrential shommsd analysiv @nfelishpeeian s3xstatliag, farm A
carboxymethylcellulose and internally crass-linked sodium carbgxymethyl se; gum arabic;
dextran; pullufé 2 7@&?&3‘;}( glrﬂfheaé ‘é’yﬁ{he?(:t%lﬂfr%ri%ﬁrrﬁ bafiiret iy %gn %\glg%gﬁjunéogﬁrﬁﬁl%étasilicate;
phosphates SW&E@M&H@ﬂhﬁﬁﬁgétﬁéﬁﬁ{?@ﬁﬁi@ﬁ&t&h@%Qﬂié&ﬂl@ bRIGHRrANEaYskosulfates
such as calcium sulfate), binders (for example, the above mentioned diluting agents; gelatin;
polyvinylpyrrotitienehawaluaas regpolyedlismtebedtmizengehisifehexing péopbrmatabo(hnentioned diluting
agents; chemically modified derivatives of starch or cellulose such as sodium croscarmellose, sodium

carboxymethy! starchIE¥SsS el FRAKAR, AEiachen Pritsieden S astte e mEmple, talc: stearic
acid metalic SEARIE R ICOMCE WVGRAAIR A MAgAHISERRIS g A iga; veequm:

waxes such as beeswax an ale wax; acidum boricum; glycol; carboxylic’acids such as fumaric acid
and adipic acighaRgiisn(epils aAfcabasitiomeidssutwnpsadiues bearmaidwatigeutytes such as
sodium sulfate; leucine; lauryl sulfates such as sodium lauryl sulfate and magnesium lauryl sulfate;
silicates such as light anhydrous silicic acid and silicic acid hydrates; derivatives of starch as described
in the above mentioned diluting agents), fixing agents (for example, para-hydroxy benzoate esters
such as methylparaben and propylparaben; alcohols such as chlorobutanol, benzyl alcohol and
phenylethyl alcohol; benzalkonium chloride; phenols such as phenol and cresol; thimerosal; acetic acid
anhydride; and sorbate), corrigents (for example, edulcorants, acidulants and fragrant materials which
are generally used), suspending agents (for example, polysorbate 80 and sodium carboxymethyl
cellulose), dilution agents, and solvents for preparation (for example, water, ethanol and glycerin).




The amount of the crystalline form of the present invention used may vary in accordance with the
degree of symptoms, body weight and age of the patients (mammals, in particular humans) being
administere®, 90039 Hdministration and the WO 2008/099944PCT/JP20@E/DBPEYA/ 05294 |ike. For
example, the recommended dose is in the range of &minimum of 0.001 mg/kg body weight (preferably
0.01 mg/kg body weight) to a maximum of 500 mg/kg body weight (preferably 50 mg/kg body weight)
per dose for oral administration, and in the range of a minimum of 0.005 mg/kg body weight (preferably
0.05 mg/kg body wejgbhkéo asraaxirarumial Hemgalla9sy WwBa)ichueRieblysralligdwha®y weight) per
dose for intravenous administration. It is preferred to administer the agents once to several times per
day in accordabtanelthefiagrple 3fvelyenplertemjErimpies raisul ptaswate fE1iper wilhntsw be
described in connection with certain examples, test example(f (and reparation de@rplgles more
specifically helMiSHslEBn ARV R heifeeV AlpPAT egnd (RGIshfor an endothermhic
5-(4-1[6-(4-amino-3.5-dimet £l - W imi =2 ,3-thiazolidi
ne-2,4-dione ﬁéldlr%cﬁgﬁyé%(?tﬁg?n%? %35&%%%55 é%ﬁ%&%{%}%ﬂrﬁh}% e‘zéchr{ig%g?ﬁa ggr)n}ple 8 of
Japanese Patgid No. 3488099 was suspended in a mixture of tetrahydrofuran (40 ml) and water (12
ml) at room temperature under a nitrogen atomosphere, and 2.4 g of 25% sodium hydroxide aqueous
solution was drippedFissrefoisshie frawspayisr. diffeaction patcsp fpidhe samapppabidiaed Mhension of
activated carban prepared under a nitrogen atmosphere (0.4.9) in tetrah furan (12 ml) and the
mixture was agﬂfaﬁ)%% YOO ee%'atiﬁgh g’ae%l gf;érr{ﬁﬁé'lga hcrael. *?e%ﬁfﬂﬁsréggf%)af‘f {he %C%r\l/% d carbon,
the activated GailgR WA HIRASRINERs] 2l GRbRIE0ixRRhTRE Tllialeaithe neasttige solution
were combined, and 12 ml of water was added thereto. A mixed solution of 38% hydrochloric acid (3.2
g) and tetrahy2@ofuran (12 ml) was dripped to the resulting solution. The reaction mixture was agitated
for 45 minutes. The WO 2008/099944PCT/JP2008/052594 - 24 - mixture was cooled to 0C and
further agitated for 2 hours. The obtained crystalline form was filtered off and was dried for 12 hours at

a pressure of approgipyial 9 BAGPR T8N b AR BRUPRIREL NSRSl osphere for 3

hours to give 3.64 g of a crystalline form of a monohydrate of 544-1[644-

amino-3,5-dimethylplien gy elnieatidyiédlcd st (Tipcel -tk yhiane facuiytactsy stie) method
1,3-thiazolidine-2,4-dione dihydrochloride. (1-2) 2.0 g of the crystalline form obtained in (1-1) was
suspended in disclaped indianaaess Pratei e id8R0R2 erymetbadsimdantathat meBoe:. A mixture of 38%

hydrochloric acid (1. and aterf 8.4.mﬁlwarsSdg%P%%I¥}eﬁeégnf8r %%ﬁ]ﬁt&sra&@e same
temperature. The re iSRG R {ﬁeneé’gﬁgte T RBGFARE Was cooled to40C. The crystalline

form was filtergdgff, Aradinssshdtort Afuaianiooaivs AgaapagRicAialinata et dhe
monohydrate of 5-(4-1[6-(4-amino-3,5-

dimethylphenabey ihydaithlotidd-bEGrimpdand KD-gi] meihoxsdbares/ theicGE, iisho ligitrat® of-dione
dihydrochloride. The obtained crystalline form was dried for 14 hours at a pﬁﬁure of approximately

80 Pa and at_SWi#Y@%Mﬂm%fﬁﬂwmﬁlidtﬁﬁm% aquap ek enh 20H9MedBYgive 1.83 g of the
white CrySta”I'&%sglqu%t_?éllltlal?em%fﬁ%ﬁgBﬁt%cpciitiony(f_flh_}l_c'itrjo%en chloride or hydrochloric acid,

5-(4-1[6-(4-amino- methylphenoxyj-1-meth enzimidazol-2-ylmethoxylbenzy1)-1,3-thiazolidi
ne-2,4-dione dibiehiaeition e théiaiioiesyinig|nrifg wities gbedasyBiat fandd spovyisg eet diffraction
pattern obtained by X-ray powder diffraction described in Figure 1 (Crystalline form A). (1-3)  Figure
1 shows the difshthtorikeawbiehdprditRerpyrsarptinnreaditiems c aHow Presipitation efiistroms) for the

or qual to 101BAL8H B s ekt i Y b e R AR S v
in Figure 1. Nymbgisieddgiiig1itc S RRPOM R ARk oI NsT Atk crude plddis 1] Table 1
containing Compound (I) described above can be used as the solution in which
Compound (I) or various salts of Compound (I) or various solvates thereof, the
dihydrochloride of Compound (I) or various solvates thereof, or the hydrate of the

dihydrochloride of Compound (J) itself is dissolved.



Peak number 20 d value Relative intensity Peak number 20 d value Relative intensity 1 8.18 10.80 25

18 23.16 3.84 24 2 8.58 10.30 11
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The precipitation of the crystalline form can be spontaneously initiated in a
reaction container, but also can be initiated .or promoted by giving mechanical
stimulus thereto, such as seed crystalline form inoculation, ultrasonic stimulation and
rubbing the surface of the reactor.

The obtained crystalline form can be subjected to recrystallization and slurry
purification to further improve the purity and quality thereof.

In cases where various salts of Compound (I) or various solvates thereof are
used, desalination (neutralization) may be performed in order to ensure obtainment
of the dihydrochloride of Compound (I). In such cases, a base is generally used for
desalination. Examples of the base are not limited as ldng as they can perform
desalination but include alkali metal hydroxides such as lithium hydroxide, sodium
hydroxide, potassium hydroxidc or cesiurﬂ hydroxide, alkali earth metal hydroxides
such as magnesium hydroxide or calcium hydroxide, alkali earth metal oxides such . |
as magnesium oxide or calcium oxide, or amines such as ammonia, methylamine,
dimethylamine, trimethylamine, ethylamine, diethylamine, or tributylamine.
Preferably, the base is an alkali metal hydroxide or an amine. - More preferably, the
base is lithium hydroxide, sodium hydroxide, pdtassium hydroxide, tributylamine or
ammonia.

The base can be added either directly or after being dissolved in various
solvents.

The amount of the base to be added is not limited but is generally in the range
of 1 to 4 equivalents per equivalent of various salts of Compound (I).

In cases where hydrogen chloride or hydrochloric acid is added in order to
crystallize the hydrate of the dihydrochloride of Compound (I), the amount thereof is
preferably greater than the amount required for Compound (I) to form the

. dihydrochloride thereof and precipitate out as the crystalline form thereof.

Moreover, the amount of hydrogen chloride or hydrochloric acid to be added is
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generally in the range of 0.1 to 20 equivalents and more preferably in the range of 2
to 10 equivalents per equivalent of Compound (I) in order to lower the solubility of
the hydrate of the dihydrochloride of Compound (I) in solvents.

\ Examples of methods for concentrating the solution of Compound (I) or the
hydrate of the dihydrochloride thereof include a concentration method which allows
the solvent to evaporate by heating under atmospheric or reduced pressure by using a
rotary evaporator or the like, or a concentration method using a Teverse OSmosis
membrane. The reverse osmosis membrane to be used for condensing the solution
may be selected from, for example, a polyacrylonitrile type membrane, a polyvinyl
alcohbl type membrane, a polyamide type membrane, a cellulose acetate type
membrane and the like.

The temperature at which the hydrate of the dihydrochloride of Compound (I)
is crystallized is generally in the range of -70 to 150°C, and prefefably -70 to 100°C.

Examples of gobd solvents to be used to manufacture the crystalline form in
the present invention include, for example, water, alcohols such as methanol or
ethanol, ketones such as acetone or methylethylketone, ethefs such as
tetrahydrofuran or dioxane, nitriles such as acetonitrile or propionitrile, esters such as
methyl acetate or ethyl acetate, amides such as dimethylformamide,
dimethylacetamide or hexamethylphosphoric acid triamide, sulfoxides such as
dimethylsulfoxide, or mixed solvents thereof. Preferably, methanol,
tetrahydrofuran or mixed solvents thereof with water are used.

Poor solvents to be used to manufacture the crystalline form in the present
invention are selected in accordance with the solvents being used as good solvents.
Examples of the poor solvents include, for example, water, C2 to C4 alcohols such as
ethanol, propanol and butanol, ketones such as acetone or methylethylkctone, ethers
such as diethyl ether, esters such as ethyl acetate and propyl acetate, and vnitriles such

as acetonitrile, propionitrile and butyronitrile.
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In cases where Crystalline form A is to be obtained, Crystalline form A can be
purified by forming an aqueous solution of Compound (I) (preferably, a miked
solution with tetrahydrofuran and water), and subsequently hydrochloric acid is
dripped thereto to enhance the purity of the crystalline form.

| After dissolving or slurrying the obtained Crystalline form A in water,
hydrochloric acid may be dripped thereto to further enhance the purity thereof.

In such cases, the purification effect can be enhanced by addition of a base
before starting the drip of hydrochloric acid in some cases. In cases where a base is -
added, examples of the base are not limited to but generally include inorganic bases
such as lithium hydroxide, sodium hydroxide, potassium hydroxide, magnesium
hydroxide and calcium hydroxide; and organic bases such as trimethylaminc,
triethylamine, diisopropyiethylamine and tributylamine. Preferably, sodium
hydroxide or potassium hydroxide is used. | |

The dissolution temperature or the slurry temperature in water is not limited
to but is generally in the range of 0 to 100°C (reflux temperature), preferably in the
range of 20 to 100°C (reflux temperature), and more preferably in the range of 30 to

© 100°C (reflux temperature).

The duration of dissolution or slurrying is not limited to but is generally in the
range of 5 minutes to 12 hours, and preferably iﬂ_the range of 10 minutes to 6 hours.

In the case of slurrying, the drip of hydrochloric acid after slurrying may be
performed either after drying or without drying the crystalline form which is isolated
aftér slurrying, or immediately after slurrying without isolation. ~Either way is
acceptable.

The amount of hydrochloric acid to be used after dissolution or slurrying in
water is not limited as long as it is greater than or equal to the amount required for
Compound (1) to form the dihydrochloride thereof and precipitate out the crystalline

form thereof. Hydrochloric acid is generally added until the resulting solution .
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reaches é pH ranging from 2 to 0.5 in order to lower the solubility of Crystalline
form A to water. -

Crystalline form A may bé added as a seed crystalline form either before
starting the drip of hydrochloric acid or during the drip thereof. In cases where a
seed crystalline form is added, the amount of the séed crystalline form to be added is
not limited to but is generally in the range of 0.0001 to 20%, preferably 0.001 to 10%,
and more preferably 0.01 to 5% relative to the amount of Crystalline form A to be
purified.

* The temperature at which hydrochloric acid is dripped is generally in the:
range of 0 to 100°C (reflux temperature), preferably in the range of 20 to 100°C
(reflux temperature), and more preferably in the range of 50 to 100°C (reflux ’
temperature).

In cases where Crystalline form B in the present invention is to be obtained,
the dihydrochloride of Compound () or the hydfate thereof is crystallized from
methanol (prcferably anhydrous methanol).

As a starting material for the manufacture 6f Crystalline form A in the present
invention, Compound (I), various salts of Compound (I), various solvates thereof, the
dihydrochloride of Compound (I) or various solvates of the dihydrochloride of
Compound (I), or the hydrate of the dihydrochloride of Compound (1) which itself is
already isolated may be used. Alternatively, a solution of syntheﬁc crude products
containing Compound (I) may be used because the product can be purified by
crystallization. As a starting material for the manufacture of Crystalline form B in
the present invention, the dihydrochloride of Compound (I) or the hydrate thereof is
used.

Crystalline forms A or B which is precipitated out can be isolated by, for
example, filtration, centrifugatién or decantation and the like. The isolated

crystalline form may be rinsed with an adequate solvent as required. To rinse the



10 18.88 4.70 24 27 29.74 3.00 17 11 1938 4.58 11 28 30.06 2.97 31 12 20.00 4.44 38

WO 2008/099944 ' PCT/JP2008/052594
‘ -17 -

crystalline form in the present invention, solvents, for example, water; alcohols such
as methanol, ethaﬁol and isopropanol; ketones such as acetone; esters such as methyl
formate, ethyl formate, methyl acetate and ethyl acetate; aromatic hydrocarbons such
as toluene and xylene; nitriles such as acetonitrile; ethers such as diethylether and |
tetrahydrofuran, and mixed solvents thereof can be used. Preferably, water,

- methanol, tetrahydrofuraril,or mixed solvents thereof are used.

The isolated crystalline form is dried generally in the range of 0 to 150°C, and
preférably in the range of 20 to 90°C until the weight remains almost constant.
Drying of the crystalline form mziy be performed in the presence of drying agents
such as silica gel or calcium chloride, or under reduced pressure as required. Under
reduced pressure, the crystalline form can be dried without dehydrating the
crystalline form water by regulating temperature and pressure. In such cases, the
pressure is regulated to be relativély high for a high drying temperature. For
example, in cases where Crystalline form A in the present invention is dried, the
pressure is set in the range of 0.7 to 50 kPa, and preferably in the range of 1.8 to 11
kPa for the d;ying temperature at 50°C.

In cases where the dried crystalline form is dehydrated as a result of drying
without regulating temperature and pressuré, the dried crystalline form may be
subjected to moisture absorption generally under the temperature range of 0 to 50°C
in 10 to 100% relative humidity range, and preferably under the temperature range of
10 to 40°C in 20 to 100% relatiye humidity range until the weight remains almost
constant.  The 6btained crystalline form can be subjected to recrystallization and
slurry purification to further improve the purity and quality of the crystalline form.

Recrystallization of the crystalline form in the present invention is achieved
by methods which are generally used in synthetic organic chemistry such as (1)

dissolving by heating followed by cooling, (2) a concentration method using solvent
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distillation after dissolving, and (3) precipitation of the crystalline form by dissolving
in a good solvent followed by addition of a poor solvent thereto.

In cases where the crystalline form is dissolved in a solvent for
recryétallization, dehydrochlorination may occur. In such cases, the’crystalline
form in the present invention can be obtained by adding hydrogen éhloride or
hydrochloric acid.

Slurry purification is a purification method wherein the crystalline form of a
compound is suspended in an adequate solvent and is collected again by agitating the
suspension.

Examples of solvents to be used for slurry purification of Crystalline form A
in the present invention include esters such as methyl acetate and ethyl acetate;
halogenated hydrocarbons such as methylene chloride and chloroform; aromatic
hydrocarbons such as toluene and xylene; ethanol; water; aliphatic hydrocarbons
such as hexane; ethers such as diisopropylether, diethylether and tetrahydrofuran;
ketonesllsuch as acetone and methylethylketone; nitriles such as acetonitrile, and
mixed solvents thereof. Preferably, water, methanol, tetrahydrofuran, or mixed
solvents thereof are used. More preferably, water is used. |

In cases where the crystalline form is suspended in a solvent for slurry
purification, dehydrochlorination may occur. In such cases, Crystalline form A can
be obtained by adding hydrogen chloride or hydrochloric acid.

Examples of solvents to be used for slurry purification of Crystalline form B
in the present invention include ketones such as acetone and methylethylketone;
esters such as methyl acetate and ethyl acetate; nitriles such as acetonitrile;
halogenated hydrocarbons such as methylene chloride and chloroform; aromatic
hydrocarbons such as toluene and xylene; alcohols such as ethanol and isopropanol;
amides such as N,N-dimethylformamide; water; aliphatic hydrocarbons such as

hexane; ethers such as tetrahydrofuran, diisopropylether and diethylether, and mixed
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solvents thereof. Preferably, water, methanol, tetrahydrofuran, or mixed solvents
thereof are used. More preferably; water is used.

In cases where the crystalline form is suspended in a solvent for slurry
purification, dehydrochlorination may occur. In such cases, Crystalline form B can
be obtained by adding hydrogen chloride or hydrochloric acid.

_The crystalline form which is obtained by recrystallization and slurry
purification can be isolated and dried in a way similar to the methods mentioned
above..

It is known that Compound (I) and pharmacologically acceptable salts thereof
(particularly preferably, the hydrochloride salt thereof) have a significant ability of
peroxisome proliferator-activated receptor (PPAR) y acti_vation, as is disclosed in
Japanese Patent No. 3488099 (W 0 99/18081, U.S. Patent No. 6432993, European
Patent No.. 1022272) (Patent Literature 1), Japanese Patent Laid-Open No. 2003-
238406 (WO 03/053440) (Patent Literature 2), Japanese Patent Laid-Open No. 2004-
083574 (WO 2004/000356) (Patent Literature 3), Japanese Patent Laid-Open No.
2005-162727 (WO 2004/083167) (Patent Literature 4), WO 2007/091622 (Patent
Literature 5) and the like.

In particular, WO 2007/091622 (Patent Literature 5) discloses that Compound
(I) and the hydrochloride salt thereof are useful as anticancer pharmaceutical
compositions for preventing or treating stomach cancer, colon cancer, lung cancer,
breast cancer, pancreas cancer, kidney cancer, prostate cancer, medulloblastoma,
rhabdomyosarcoma, Ewing's sarcoma, liposarcoma, multiple myeloma or leukemia.

More specifically, Test Example 1 in WO 2007/091622 (Patent Literature 5)
discloses along with experimental data that the dihydrochloride of Compound (1)
exerts a significant activity to suppress proliferation of any cancer cells including
human stomach cancer cells, human breast cancer cells, small cell lung cancer,

pancreas cancer cells, prostate cancer cells, kidney cancer cells, medulloblastoma,



Among these peaks, the peaks at interplanar spacings (d values) of 7.06, 5.79, 5.43, 4.44, 4.18, 3.97,
3.91, 3.68, 3.61, 3.48, 3.24 and 2.97 angstroms are particularly distinctive of Crystalline form A. (1-4)
Figure 2 shdW: 2008feq%Htial thermal analysis (DSC) chart. Example 2: CryiaNiAe280pASA92-1) 2.0 g of
5-(4-{[6-(4-amino-3,5-dimethylphenoxy)-1-methyl-124--
benzimidazol-2-yllmethoxylbenzy1)-1,3-thiazolidine-2,4-dione hydrochloride obtained by a method
similar to the method described in Example 8 of Japanese Patent No. 3488099 was suspended in a

mixture of tetriMarefiR LY (HABduAipssh b AT RME {eatperal lipdsacienmayitnagen atmosphere,

and 1.2 g of 25% sodium hydroxide aqueous solution was dripped thereto to form a solution. The
resulting WOmR@iigkoegelpamCT1IP20081052594 - 26 - solution was dripped to a suspension of

activated carbon prepared under a njtragen atmosphere (0.2 g) in tetrahydrofuran (6 ml) and the
mixture was agitate ?’Zp&%ﬁw&%ﬂg gﬁrﬁ%‘?ﬁ%@?&%"é}g&ﬁ’éﬁﬂ F?/ eo# { 855%%7\7ated carbon,

the activated gahon e Anslln AWl RV aINEBLIRRGLY BliatoaRripmBsbing solutor

were combin f water was added thereto. A mixed solution of 38% hydrochloric acid (1.6
g) and tetrahysisafticant( padiifeastidipppgrisding redvitinindointinriedkemiaaedisn mixture was agitated
for 45 minutes. The mixture was cooled to OC and further agitated for 2 hours. The obtained crystalline

form was filtered off Bradditiess TorhEvarplodgn VO BRIGZ Ratent]-Bemmshohydrate of
5-(4-1[6-(4-amina-3,5-dimethylghenoxy)-1-methyl-1-Hbenzimidazol-2-ylimethoxylhenzy1)-1,3-thiazolidi
ne-2,4-dioner§?ﬁ§/8F8cS:h C?Fi (f(!gl-)ée(){;o% ((a@ rr?gi}sé{[mcl}f}g{lglﬁrign oxr%%so%%#'({ap c%n?f%(}?l\ﬁvn%suspended in

40 ml of Wategé}mtm Sk RO MamAYBRIRIREe2@eninHEgs at 80C. A mixture of 38% hydrochloric
acid (1.1 g) and water (8.4 ml) was dripped thereto for 5 minutes at the same temperature. The

reaction mixture waMbesoegitZesti Esamplodrianbewame patephiot {BaemtidtergtirdiMe form was filtered

off and rinsed with 6 ml of water to give a mojst crystalline form of the monohydrate of
5-(4-1[6-(4-arﬁ?ﬁ%‘%%‘&ﬂh%m‘&ﬂ%%%?ﬁéhﬁ;ﬁydﬁ% i Fd%fzgﬁ?-?/ﬁ%‘gt Wibenzy1)-1,3-

tiazolcine-2 sl ARG e AR B IS ST QNI pIA WRS g 12 hours ot a

pressure of 4.3 kPa and at 50C to give a white crystalline form of the monohydrate of
5-(4-1[6-(4-argimergeticliiiiity pheaupprygsiprolifbdtibi-inennicaideisl-2-ylinethoxylbenzy1)-1,3-thiazolidi
ne-2,4-dione dihydrochloride, wherein the crystalline form has the crystal form described in claim 2.

The X-ray powder difffsetiErstdaxampladinfbenraepapiiet fFatem drfsratuse ) siriesesyaliline form

mat(?:hed thosﬁlgoc{il(l:errS(;[gllﬂgreng 5'?&1%?)&%?18 ?I}”e)'?é‘ 0 Ign:l'itumor activity against human non-
small cell lung cancer, and that the administration of the same in combination with
an epidermal growth factor receptor (EGFR) inhibitor exerts an enhanced antitumor
activity.

Moreover, Test Example 6 in the same pamphlet (Patent Document 5)
discloses that the administration of the dihydrochloride of Compound (I) in
combination with a vascular endothelial grthh factor receptor (VEGFR) inhibitor or
a Raf kinase inhibitor exerts a synergetic activity to suppress proliferation in cancer
cells.

Furthermore, Test Example 7 in the same pamphlet (Patent Document 5)
discloses that the dihydrochloride of Compound (I) exerts an antitumor activity
against human kidney cancer, and that the administration of the same in combination
with a vascular endothelial growth factor receptor (VEGFR) inhibitor or a Raf kinase

inhibitor exerts an enhanced antitumor activity.



WO 20081099944PCT/JP2008/052594 - 27 - Example 3: Crystalline form A (3-1) 2.0 g of the
monohydrate of 5-(4-1[6-(4-amino-3,5-dimethylphenoxy)-1-
methyl-I-H-DEQAMAPL84D -y [|methoxylbenzy1)-1,3-thiazolidine-2,4-dione diRGARIMIFEBbtained by a
method similar to the method described in Example21--1 was suspended in 100 ml of water. The
resulting suspension was refluxed for 2 hours. The reaction mixture was cooled to OC and agitated for
1 hour. The obtained crystalline form was filtered off and rinsed with water. The obtained moist
crystalline form wasiigesips, IeNQystaning RSARSHIGOpARBAOHINEIEH 8dfRatarthah50C to give a
crystalline form, wherein the proportion of

544-1[644-amird;helipretivplanyrsya PRARet agtivitrpadzsstfactiiQag imegrok Vitntiaagten , 3-
thiazolidine-2,4-dione and hydrochloric acid was approximately 1 to 1.1. (3-2)  The ¢yystalline form
obtained in (RITRRSUHGH FABRIHUOMHOSLTFAEE X RISYERETLS QUSRS ISt iﬁl g) and
water (8 4 ml)aw _dripped thereto for 5 minutes at 80C. The reaction mixture was then agitated for 1
hour and was cooled to OC. The crystalline form was filtered off and rinsed with 6 ml of water to give a
moist crystalline form addiddnorphyesararehbNe: BB IN(W® 3918081, U.S. Patent No.
dimethylphenoxy)-1-methyl-1-H-benzimidazol-2-yllmethoxylbenzyl)-1,3- thiazolidine-2,4-dione
dihydrochloricd32023p Frriepeie Bajentifte 14 H22442) (Petanok Horature 4 discipeassthat of approximately

o A PS5 ALt AROSRRSIR 5 A0 i3 0 of e whe
5-(4-1[6-(4-arginge3 Sr JREHRRB SRS VA HRepriF(PrAR 3 ¥iinatmdbenzyl)-1,3-thiazolidi

ne-2,4-dione dihydrochloride, wherein the crystalline form has the crystal form described in claim 2.
The X-ray powsigeifitiffntotsmhin atséstamecinipraliiier ectionh telmby pogl jein haetion,thixl @ngstalline form
matched those for Crystalline form A obtained in Example 1, WO 2808/09,9944PCT/ P2008/052594 -
28 - ExampleSs{feRtiNA@s 3870 for FepingranBrRYSABRAG Siabstss (in particular, type 2.
5-(4-1[6-(4-amjnp-3.5-di e ')% P . . SRS

methy L1 o D SR e atalng (o ot pessentinyention & ffeetive 552 obtained by
a method simpparadbeuialsngeositivhefdn prexaitipteorlitbhiligy disbicpe (ingshiticldar,yef vater under a
nitrogen atmosphere, and 1.08 g of a 25% sodium hydroxide aqueous solution were dripped thereto at
80C. The resdighgtesixture was agitated for 1 hour. The mixture was then cooled to 65C, and a mixed

solution of 38% hydrachloric agid (0.65.9) apd water (4 ml) was dripped thereto at the same :
temperature. After a%?f’é’ffﬁ g’%#@?f%lt%?fﬁn%%rlﬁ%&%ﬁé?%%%l {ﬁ‘éelrlgsgu |?1é§se&%¥i%ﬁsveas agitated for 1
hour, and a qﬁﬁﬁﬂﬁ@w{%@&%sm&{%hlﬂ@%%g(&%m@m@rv&ﬂéﬂ%&hﬂvag fripped thereto

for 1 hour at the same temperature. The reaction mixture was then agitated for 30 minutes at the same
temperature, emgjuuaticooiihl typd Qdiabeeobtamsed itrigstalinkctmeer pharfilasratialf and rinsed with a
mixed solution of 38% hydrochloric acid (0.31 g) and water (12 ml). The obtained crystalline form was
dried for 17 heoepasiippasdatcdredtho¥emately 4.3 kPa and at 50C to give 3.98g of Crystalline form
A. The X-ray powder,diftactin paiers and diffesgnl depmalanabisia sl glincrystaline form

matched those for Crysta orm A obtained in Example 1. Example 5: Crystalline form A 5.0 g of
the monohydrataiidefatiRdrriyiae BPARinaitivhiibie anagedt faieisating or preventing
y1-1-H-benzimidazol-2-ylmethoxylbenzyl)-1,3-thiazolidine-2,4-dione dihydrochloride obtained by a
method similaranserts pnathagedeirimating pxpreysatingdisghstessthegapstalline 00 saBOKater under a

nitrogen atmosphere, and 1.94 g of 38% hydrochloric acid were dri thereto, The resulting mixture
was agitated 8&@5’5#8@6@%@%@%”8??{ rrlr)éll)?é3 gdflé}t%lnaBP mageygfggﬁﬂ%ag%%%ﬁ g) and water (5
ml) was drippgd-U3eisHo At KrangsiRl g ARIAAE e Q2R SO S eialine fasmad thereto, the
resulting mixture was agitated for 30 minutes, and a WO 2008/099944PCT/JP20081052594 - 29 -
mixed solutiorapktiR%) gradodes) poiw desitofG friipy) fan dralatdmidBmakionaerdnfped, tfesrexaniple2 hour at
the same temperature. The reaction mixture was then agitated for, 30 minutes, and was cooled to 40C.

The obtained BigStahlpSHHATH LS srRnetitates far et At dminitriBition of 38% hydrochloric acid
(0.39 g) and water (15 m1). The ohtain Ij I s dqri : i ure of
approximately 4.3 k aea?}r(%%at%%%%g }gi?/ﬁelaﬁ%%%!%érg é s@m@&ﬁ%%ﬁﬁe@ )%églﬁy%écf/svg%%s?}ffraction

pattern and difiargniialtirsrot arakysis, shadtOfuttisastysiadnsu@ose phicbedaibsatanGrystalline form
A obtained in Example 1. Example 6: Crystalline form B :
derivatives of starch such as corn starch, potato starch, a-starch, dextrin and



(6-1) 2.5 g of the crystalline form of the monohydrate of 5-(4-{[6-(4-amino-3,5-
dimethylphenoxy)-1-methyl-1-H-benzimidazol-2-ylJmethoxylbenzyl)-1,3- thiazolidine-2,4-dione
dihydrochloMd& 29p84i#fd4by the same method as the method described in EX&ABRIOBAEEYYuspended
in 50 ml of methanol and was dissolved at 60C. Theesulting solution was cooled to OC and agitated
for 26 hours at the same temperature. The obtained crystalline form was dried for 16 hours at a
pressure of approximately 80 Pa and at 50C to give an approximately hemihydrate of

5-(44[6-(4-amiaehex5nelinsiiditne deryitlvesathytilnidsbeaeinidagetaltine cellulose,
yllmethoxylbenzy1)-1,3-thiazolidine-2,4-dione dihydrochloride. (6-2)  The crystalline form of the
approximatelyhuémﬂyymMrg{:thyl cellulose, carboxymethyl cellulose, calcium

5-(4-1[6-(4-amino3,5-dimeth _1-methy1-1-H-henzimidazol-2-ylmethoxylbenzyl)-1,3-
thiazolidine-z,‘ilf’-fﬁﬁmllﬁl r&&i%@ﬂ%%%’gg6?5?5%%%8%)&%@%" guzg?i]t ﬁ%‘?ié gﬁ%ﬁ%s% é;(e?@gér{ﬁ)efem perature
under apprOXiQﬁ%eJYaﬂQQ%%{EQH‘%ﬁSHHﬂgEMiEQtQ&Vﬁléh@&s%@ﬂ&ﬁ‘é’ﬁ‘iﬂ%n‘?ﬁ)ﬁ%ﬁadﬂ'ﬂ@af@HimOf the

monohydrate of 5-(44[6-(4-amino-3,5-

dimethylphenaxagntsinatayiniindabsasilioidezpitdptiies thamhydb ealoydn pBosphats lidirbe@sdione
dihydrochloride, wherein the crystalline form had the crystal WO 20081099944PCT/JP2008/052594 -
30 - form shoWieh MeipvaraaivonateAnddridresnbatss surhhesrals vmsudiate) RIBERBLIOR Figure 3

o-

(Crystalline form B).. (6- Figure 3 sh e diffracti te ' . X-ray powder
diffraction. (Cuefiaa{l,@fg’:t@.g}fogﬁgls]ﬁ%trlﬁ)se o\érﬁqu}nc,grf/l eﬂ%ﬁ%%‘d%@é’d@iﬁ% iﬁ! 21?8_1:%) e82 shows the
peaks which hay&sghjivasinepaitiag sieaie(iaxanpelaldaboRasratshsdaliniangitgdds) of the
largest peak based on the diffraction pattern described in Figure 3. Numbers in Figure 3 correspond to
peak numbershemiblly antiifitd derivdtives efcitreluprinstiplvse suphcareodiva prassargatlesse number

20 d value Relatjve intensity . . . ..
sodium carboxymethyl starch, cross-linked polyvinylpyrrolidone), lubricating agents

(for example, talc; stearic acid; metallic stearates such as calcium stearate and
magnesium stearate; colloid silica; veegum; waxes such as beeswax and whale wax;
acidum boricum; glycol; carboxylic acids such as fumaric acid and adipic acid;
sodium salts of carboxylic acids such as sodium benzoate; hydrosulfates such as
sodium sulfate; leucine; lauryl sulfates such as sodium lauryl sulfate and magnesium
lauryl sulfate; silicates such as light anhydrous silicic acid and silicic acid hydrates;
derivatives of starch as described in the above mentioned diluting agents), fixing
agents (for example, para-hydroxy benzoate esters such as methylparaben and
propylparaben; alcohols such as chlorobutanol, benzyl alcohol and phenylethyl

- alcohol; benzalkonium chloride; phenols such as phenol and cresol; thimerosal;
acetic acid anhydride; and sorbate), corrigents (for example, edulcorants, acidulants
and fragrant materials which are generally used), éuspending agents (for example,
polysorbate 80 and sodium carboxymethyl cellulose), dilution agents, and solvents
for preparation (for example, water, ethanol and glycerin).

The amount of the crystalline form of the present invention used may vary in

accordance with the degree of symptoms, body weight and age of the patients

(mammals, in particular humans) being administered, mode of administration and the
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like. For example, the recommended dose is in the range of a minimum of 0.001
mg/kg body weight (preferably 0.01 mg/kg body weight) to a maximum of 500
‘mg/kg body weight (preferably 50 mg/kg body weight) per dose for oral
administration, and in the range of a minimum of 0.005 mg/kg body weight
(preferably 0.05 mg/kg body weight) to a maximum of 50 mg/kg body weight
(preferably 5 mg/kg body weight) per dose for intravenous administration. It is
preferred tb administer the agents once to several times per day in accordance to the

degree of symptoms.

[Examples]

The present invention will now be described in connection with certain -
examples, test examples and preparation examples more specifically hereinafter.

Example 1: Crystalline form A

(1-1)

4.0 g of 5-(4-{[6-(4-amino-3,5-dimethylphenoxy)-1-methyl-1-H-
bgnzimidazol-2-yl]methoxy}benzyl)-1,3-thiazolidine-2,4—dione hydrochloride
obtained by a method similar to the method described in Example 8 of Japanese
Patent No. 3488099 was suspended in a mixture of tetrahydrofuran (40 ml) and water
(12 ml) at room temperature under a nitrogen atomosphere, and 2.4 g of 25% sodium
hydroxide aqueous solution was dripped thereto to form a solution. The resulting
solution was dripped to a suspension of activated carbon prepared under a nitrogen
atmosphere (0.4 g) in tetrahydrofuran (12 ml) and the mixture was agitated for 20
minutes at the same temperature.  After filtering off the activated carbon, the
activated carbon was rinsed with 12 ml of tetrahydrofuran. The filtrate and the
washing solution were combinéd, and 12 ml of water was added thereto. A mixed
solution of 38% hydrochloric acid (3.2 g) and tetrahydrofuran (12 ml) was dripped to

the resulting solution. The reaction mixture was agitated for 45 minutes. The
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mixture was cooled to 0°C and further agitated for 2 hours. The obtained
crystallihe form' was filtered off and was dried for 12 hours at a pressure of
approximately 80 Pa and at 50°C. The crystalline form was left in the atmosphere
féf 3 hours to give 3.64 g of a crystalline form of a monohydrate of 5-(4-{[6-(4-
amino-3,5-dimethylphenoxy)-1-methyl-1-H-benzimidazol-2-yl]Jmethoxy }benzyl)-
1,3-thiazolidine-2,4-dione dihydrochloride.

(1-2)

2.0 g of the crystalline form obtained in (1-1)’wa's suspended in 40 ml of
water and the suspension was agitated for 20 minutes at 80°C. A mixture of 38%
hydrochloric acid (1.1 g) and water (8.4 ml) was dripped thereto for 5 minutes at the
same temperature. The reaction mixture was then agitated for 1 hour and was
cooled to 40°C. The crystalline form was filtered off and rinsed with 6 ml of water
to give a hygroscopic crystalline form of the monohydrate of 5-(4-{[6-(4-amino-3,5-
dimethylphenoxy)-1-methyl-1-H-benzimidazol-2-yl]methoxy } benzyl)-1,3-
thiazolidine-2,4-dione dihydrochloride. The obtained crystalline form waé dried for
14 hours at a pressure of approximately 80 Pa and at 50°C. The crystalline form
was let to sit in the atmosphere for 3 hours to give 1.83 g of the white crystalline
form of the monphydrate of 5-(4-{[6-(4-amino-3,5-dimethylphenoxy)-1-methyl-1-H-
benzimidazol-2-ylJmethoxy }benzyl)-1,3-thiazolidine-2,4-dione dihydrochloride,
wherein the crystalline form had the crystal form showing the diffraction pattern
obtained by X-ray powder diffraction described in Figure 1 (Crystalline form A).

(1-3)

Figure 1 shows the diffraction pattern obtained by X-ray powder diffraction
(Cu Ka, A = 1.54 angstroms) for the crystalline form obtained in (1-2). Table 1
shows the peaks which have relative intensities greater than or equal to 10 based on
the intensity 100 of the largest peak based on the diffraction pattern described in

Figure 1. Numbers in Figure 1 correspond to peak numbers in Table 1.



6 15.66 5.65 9 21 25.72 3.46 100 7 16.04 5.52 24 22 26.08 3.41 10 8 16.28 5.44 11

WO 2008/099944 PCT/JP2008/052594
-25.
[Table 1]
Table 1
Peak 20 d Relative | Peak 20 - d value | Relative
number value | intensity | number intensity
1 8.18 10.80 |25 18 23.16 | 3.84 24
2 8.58 1030 | 11 19 2348 |3.79 17
3 12.52 | 7.06 100 . 120 24.14 | 3.68 40
4 14.90 | 5.94 13 21 24.62 | 3.61 18
5 14.98 | 5.91 14 22 25.12 [ 3.54 16
6 15.28 | 5.79 46 23 25.54 | 3.48 76
7 16.02 | 5.53 28 24 27.50 |3.24 19
8 16.32 |5.43 43 25 28.72 | 3.10 14
9 . 17.56 | 5.05 14 26 1 28.98 | 3.08 14
10 18.88 | 4.70 24 27 29.74 | 3.00 17
11 19.38 | 4.58 11 28 30.06 | 2.97 31
12 20.00 | 4.44 38 29 30.68 | 2.91 17
13 20.48 | 4.33 25 30 31.76 | 2.82 10
14 21.24 | 4.18 30 31 32.80 |2.73 12
15 21.94 | 4.05 17 32 33.20 | 2.70 14
16 2236 |3.97 34 133 35.50 |2.53 11
17 22.72 13.91 42 ]

Among these peaks, the peaks at interplanar spacings (d values) of 7.06, 5.79,
5.43,4.44,4.18,3.97,3.91, 3.68, 3.61, 3.48, 3.24 and 2.97 angstroms are particular_ly
distinctive of Crystalline form A. |

(1-4)

Figure 2 shows a differential thermal analysis (DSC) chart.

* Example 2: Crystalline form A

(2-1)

2.0 g of 5-(4-{[6-(4-amino-3,5-dimethylphenoxy)-1-methyl-1-H-
benzimidazol-2-yljmethoxy}benzyl)-1,3-thiazolidine-2,4-dione hydrochloride’
obtained by a method similar to the method described in Example 8 of Japanese
Patent No. 3488099 was suspended in a mixture of tetrahydrofuran (20 ml) and water
(6 ml) at room temperature under a nitrogen atmosphere, and 1.2 g of 25% sodium

hydroxide aqueous solution was dripped thereto to form a solution. The resulting
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solution was dripped to a suspension of activated carbon prepared under a nitrogen
atmosphere (0.2 g) in- tetrahydrofuran (6 ml) and the mixture was agitated fbr 20
minutes at the same temperature. After filtering off the activated carbon, the
activated carbon was rinsed with 6 ml of tetrahydrofuran. The filtrate and the
washing solution were combined, and 6 ml of water was added thereto. A mixed
solution of 38% hydrochloric acid (1.6 g) and tetrahydrofuran (6 ml) was dripped to
the resulting solution. The reaction mixture was agitated for 45 minutes. The -
mixture was cooled to 0°C And further agitated for 2 hours. The obtained

crystalline form was filtered off and rinsed with water to give a moist crystalline

form of the monohydrate of 5-(4-{[6-(4-amino-3,5-dimethylphenoxy)-1-methyl-1-H
benzimidazol-2-yljmethoxy}benzyl)-1,3-thiazolidine-2,4-dione dih&drochloride.

(22) |

The moist crystalline form obtained in (2-1) was suspended in 40 ml of water
and the suspension was agitated for 20 minutes at 80°C. A mixture of 38%
hydrochloric acid (1.1 g) and water (8.4 ml) was dripped thereto for 5 minutes at the
same temperature. The reaction mixture was then agitated for 1 hour and was
cooled to 40°C. The crystalliné form was filtered off and rinsed with 6 ml of water
to give a moist crystalline form of the monohydrate of 5-(4-{[6-(4-amino-3,5-
dimethylphenoxy)-1-methyl-1-H-benzimidazol-2-ylJmethoxy }benzyl)-1,3-
thiazolidine-2,4-dione dihydrochloride. The obtained moist crystalline form was
dried for 12 hours at a pressure of 4.3 kPa and at 50°C to give a white crystalline
form of the monohydrate of 5-(4-{[6-(4-amino-3,5-dimethylphenoxy)-1-methyl-1-H-
benzimidazol-2-yl]Jmethoxy}benzyl)-1,3-thiazolidine-2,4-dione dihydrochloride,
wherein the crystalline form has the crystal form described in claim 2. The X-ray
powder diffraction pattern and the differential thermal analysis chart of this

crystalline form matched those for Crystalline form A obtained in Example 1.
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| Example 3: Crystalline form A

G-

2.0 g of the monohydrate of 5-(4-{[6-(4-amino-3,5-dimethylphenoxy)-1-
methyl-1-H-benzimidazol-2-ylJmethoxy } benzyl)-1,3-thiazolidine-2,4-dione
dihydrochloride obtained by a method similar to the method described in Example 1-
1 was suspended in 100 ml of water. The resulting suspension was refluxed for 2
hours. The reaction mixture was cooled to 0°C and agitated for 1 houf. The
obtained crystalliné form was filtered off and rinsed with water. The obtained
moist crystalline form was dried for 14 hours.at a pressure of approximately 80 kPa
and at 50°C to give a crystalline form, wherein the proportion of 5-(4-{[6-(4-amino-
3,5-dimethylphenoxy)-1-methyl-1-H-benzimidazol-2-ylJmethoxy}benzyl)-1,3-
thiazolidine-2,4-dione and hydrochloric acid was approximately 1 to 1.1.

(3-2)

The crystalline form obtained in (3-1) was suspended in 40 ml of water. A
mixture of 38% hydrochloric acid (1.1 g) and water (8.4 ml) was dripped thereto for
5 minutes at 80°C. The reaction mixture was then agitated for 1 hour and was
cooled to 0°C. The crystalline form was filtered off and rinsed with 6 ml of water
to give a moist crystalline form of the monohydrate of 5-(4-{[6-(4-amino-3,5-
dimethylphenoxy)-1-methyl-1-H-benzimidazol-2-ylmethoxy }benzyl)-1,3-

* thiazolidine-2,4-dione dihydrochloride. The obtained crystalline form was dried for
14 hours at a pressure of approximately 80 Pa and at 50°C. The crystalline form

| was left in the atmosphere for 3 days to give 1.83 g of a white crystalline form of the
monohydrate of 5-(4-{[6-(4-amino-3,5 -dimethylphenoxy)-1-methyl-1-H-
benzimidazol-2-ylJmethoxy }benzyl)-1,3-thiazolidine-2,4-dione dihydrochloride,
wherein the érystalline form has the crystal form described in claim 2. The X-ray
powder diffraction pattern and the differential thermal analysis chart of this

crystalline form matched those for Crystalline form A obtained in Example 1.
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Example 4: Crystalline form A

4.0 g of the monohydrate of 5-(4-{[6-(4-amino-3,5-dimethylphenoxy)-1-
methyl-1-H-benzimidazol-2-yljmethoxy }benzyl)-1,3-thiazolidine-2,4-dione
dihydrochloride obtained by a method similar to the method described in Example
(1-1) were suspended in 160 ml of water under a nitrogen atmosphere, and 1.08 g of
a 25% sodium hydroxide aqueous solution were dripped thereto at 80°C. The
resulting mixture was agitated for 1 hour. The mixture was then cooled to 65°C,
and a mixed solution of 38% hydrochloric acid (0.65 g) and water (4 ml) was dripped
thereto at the same temperature. After adding 0.2 g of Crystalline form A thereto,
the resulting solution was agitated for 1 hour, and a mixed solution of 38%
hydrochloric acid (5.11 g) and water (31.6 ml) was dripped thereto for 1 hour at the
same temperature. The reaction mixture was then agitated for 30 minutes at the
same temperature, and was cooled to 40°C. The obtained crystalline form was
filtered off and rinsed with a mixed solution of 38% hydrochloric acid (0.31 g) and
water (12 ml). The obtained crystalline form was dried for 17 hours at a pressure of
approximately 4.3 kPa and at 50°C to give 3.98 g of Crystalline form A. The X-ray
pdwder diffraction pattern and differential thermal analysi§ chart of this crystalline
form matched those for Crystalline form A obtained in Example 1.

Example 5: Crystalline form A

5.0 g of the monohydrate of 5-(4-{[6-(4-amino-3,5-dimethylphenoxy)-1-
mcihyl-l-H-benzimidazol-Z-yl]methoxy}benzyl)-1,3-thiazolidine-2,4-dione
dihydrochloride obtained by a method similar to the meihod described in Example
(1-1) were suspended in 300 ml of water under a nitrogen atmosphere, and 1.94 g of
38% hydrochloric acid were dripped thereto. The resulting mixture was agitated at
95°C to form a solution. A mixed solution of 38% hydrochloric acid (0.81 g) and
water (5 ml) was dripped thereto at the same temperature.  After adding 0.25 g of

Crystalline form A thereto, the resulting mixture was agitated for 30 minutes, and a



Among these peaks, the peaks at interplanar spacings (d values) of 10.42, 5.85, 5.52, 3.84, 3.46 and
2.95 angstroms are particularly distinctive of Crystalline form B. (6-4) Figure 4 shows a differential
thermal anay8igqB8VY+hart. Comparative Example 1 WO 20081099944 RCTAIROBEE2§82594 -31 -
5-(4-1[6-(4-amino-3,5-dimethylphenoxy)-1-methyl-12Bl-benzimidazol-2-
yllmethoxylberizyl)-1,3-thiazolidine-2,4-dione hydrochloride was manufactured by the method
described in Example 8 of Japanese Patent No. 3488099. The obtained compound exhibited a faint
red purple colprixbisiiatoad\88 % hydifdtoto pat¢en alypinddiayeX(B8ymipwaeddijpattion (Cu Ka, A.
= 1.54 angstroms) for this compound. [Test Examples] Test Example 1: Content measurement  The
contents of Cithstatirferfdmays dohssameimmparainsc) ahbekeachenIBi e Biasibemgtiatebarative
Example 1 (the hydrochloride salt of o . . .

544-1[644-anlfio D SURHEM IR PRI b hiast sosiine e s hprts.
thiazolidine-2 gdjpaeiRIRINRA PyndEaaibRSIBI3RY HyaBigthnit deRCEs9! Jp muample @ 9f Japanese
Patent No. 3488099, which was used as a material as described in Example 1, this is also the case in
Test Examplem}-4)The rsbminad gdtilyitedanailysisinst fod lodhourhat aginggsdRla.  0.01 mol/ml
ammonium acetate buffer was prepared by adding a 0.01 mol/ml ammonium acetate agueous solution

to a 0.01 molARPECEMmatebiat kB aadkel 300f et Qe srptalling formpAyre The Adarile and
methanol were mixed.at a proportion of: 35:40: {0 give. ' i solution. 0.2
g of isoarnyl 4??1\?/’ %)((lfjb%(raanz%)éggg\}\%r%%d}gsdol%\g%%ﬁiﬁ%%%%%}oﬁgjgsl%I"ﬁt?#g?n%lsﬁctﬁﬁg %%ﬁrllilr?g the total
volume to 20Gghhtmaideamisye BaCHaMAR saiitliabbtainsddoR sy 0.03949 g of the standard of
the 5-(44[6-(4-amino-3,5- dimethylphenoxy)-1-methyl-1-H-benzianidazol-2-yllmethoxylbenzy1)-1,3-
thiazolidine-2,4-dionExainptir6cRlorstdlimo fomydrate were precisely measured, transferred to a 200 ml
volumetric flask, an%ﬁ(ji solved in the sample dissolution solution to bring the total volume to 200 ml. 5
ml of the resulting sofution were WO 2008/099944PCT/JP20081052594 - 32 - precisely measured,
transferred to a 50 @[yglgmgér'& Raltin@ PR i dRIRAL Spsdarg GQultinimyey s precisely
added thereto. The sample dissolution solution was further added thereto to bring the total volume to
50 ml to give distethgtiphkaokyjehrmethipprbixbemtohidrfil-g-gilthethokyebeiayDenBent measurement was
precisely measured, transferred to a 10 ml volumetric_flask, and approximately. 2.5 ml of

dimethylsulfoidezalidveddedione diaydashinrids abiagrdibh thasams st efoittigr @odtion was
further added thereta 10 hring the total vol 0 I I i i gre precisely
measured, tra(llqes?%‘f:lr)ggt {%%Xf%]@kﬁﬁv‘g Srﬁ%%gﬂtggigégc@g? mﬂ(l-l)%)t tq‘éﬁ%%i%%gv solution were
precisely addggheretge Thaisappitutiss dusiepordutiar@asdupitacadsiezbthensiadebring the total
volume to 100 ml to give a sample solution.

same temperature. The obtained crystalline form was dried for 16 hours at a

pressure of approximately 80 Pa and at 50°C to give an approximately hemihydrate
of 5-(4-{[6-(4-amino-3,5-dimethylphenoxy)-1-methyl-1-H-benzimidazol-2-
yl]methoxy}benzyl)-1,3-thiazolidine-2,4-dione dihydrochloride.

(6-2) |

The crystalline form of the approximately hemihydrate of 5-(4-{[6-(4-amino-
3,5-dimethylphenoxy)-1-methyl-1-H-benzimidazol-2-ylJmethoxy}benzyl)-1,3-
thiazolidine-2,4-dione dihydrochloride obtained in (6-1) was let to sit for 19 hours at
room temperature under approximately 100% relative humidity to give 1.6 g of the
white. crystalline form of the monohydraté of 5-(4-{[6-(4-amino-3,5-
dimethylphenoxy)-1;methyl-1-H-benzimidazol-2-yl]methoxy}benzyl)-1,3-‘

thiazolidine-2,4-dione dihydrochloride, wherein the crystalline form had the crystal



Contents were measured under the conditions below. Detector: UV absorptiorneter (wavelength: 290
nm) Column: Waters Corporation, Symmetry C18 (4.6 mm x 100 mm) Column temperature: 40C
Mobile phas¥O0®@B/A8hHI ammonium acetate buffer-acetonitrile (3:2) FlowRGTAIPRMRMARInder the
present conditions, 5-(44[6-(4-amino-3,5- -30-
dimethylphenoxy)-1:methyl-1-H-benzimidazol-2-yllmethoxylbenzy1)-1,3- thiazolidine-2,4-dione showed
a retention time of approximately 8 minutes.) Injection amount of the standard solution and the sample
solution: 10 p},RrakcraR TheRHERIRIM paRaa DRIRedIBIAsek Y Bowinstaspi@idhadsiaibed the
injection. Contents are given by the following formula. Content (%) = (Op x Ws x Fp) + (Os x wherein
WO 200810999 Eigae T3 (PRaddliw2tsdrh B)3 - weighing amount of the standard at the time of
preparation of the standard solution (g): Ws; weighing amount of the sample at the time of preparation
of the sample soluti&ﬁ'@;): WT,; purification coefficient of the standard: Fp; the value of the peak area

for the standard divigg-:-d ue%%ﬁg%g&g&%ﬁﬁp#}ﬁg@%%ﬁé%azygdj% ipfﬁwggﬁtﬁg%%gf the standard

solution: Qs; and the the peak area tor the samp he peak area for the internal
standard in theophk@RtogIsMakiems)Toiatentayinalis form UbeabietBingd-n)caguitste@nt results are

shown in Table 3. [Table 3]
shows the peaks which have relative intensities greater than or equal to 7 based on
the intensity 100 of the largest peak based on the diffraction pattern described in

Figure 3. Numbers in Figure 3 correspond to peak numbers in Table 2.

[Table 2]

Table 2 -

Peak 20 d Relative | Peak 20 d Relative
number value | intensity | number value | intensity
1 8.12 1088 (8 16 2244 [3.96 8

2 848 [1042 |25 17 23.16 [3.84 45

3 12.80 | 6.91 12 18 23.60 (3.77 7

4 13.12 | 6.74 7 19 24.70 | 3.60 7

5 15.12 | 5.85 44 20 2498 |3.56 13

6 15.66 |5.65 9 21 25.72 [3.46 100

7 16.04 | 5.52 24 22 26.08 | 341 10

8 16.28 | 5.44 11 23 27.84 (3.20 8

9 16.96 | 5.22 9 24 28.06 ([3.18 8

10 17.68 [ 5.01 14 25 29.16 | 3.06 8

11 19.22 | 4.61 12 26 3030 |2.95 22

12 20.38 {435 11 27 31.64 |2.83 19

13 20.68 | 4.29 19 28 3438 | 2.61 7

14 21.72 | 4.09 18 29 3496 256 |9

15 21.98 | 4.04 7

Among these peaks, the peaks at interplanar spacings (d values) of 10.42, 5.85,
5.52,3.84, 3.46 and 2.95 angstroms are particularly distinctive of Crystalline form B.

(6-4)

Figure 4 shows a differential thermal analysis (DSC) chart.

Comparative Example 1



Table 3 Compound obtained in Comparative Example 1 Crystalline form A obtained in Example 1
Content (%) 87.0 96.5 It is shown that Crystalline form A in the present invention has a significantly
enhanced pY2e8HA%dd to 5-(4-116-(4-amino-3,5-dimethylphenoxy)-1-meEHyJPRo08/052594
H-benzimidazol-2-yljmethoxylbenzyl)-1,3-thiazolidi@&t2,4-dione hydrochloride (the compound of
Comparative Example 1), which had been conventionally obtained, and, at the same time, the method
for obtaining Crystalline form A in the present invention has a high purification effect. Test Example 2:

Impurity  The impgriiy. genteaniaiir3s Aialiphéasxyi LaiaihadimEbearipaidz-and-the compound
obtained in Comparative Example 1 was measured by the analysis method below by using HPLC.
The term impulhimmaborahbeatiplhé/2-thiprebidine-2xé-dione biydredhletddatiors araanfecameddiks whose

peak which < Db BEER BRSO LR  AREY2 D RS0 P 0o 0RO 5oL SPd Elvent alono.
e S AT e e S oo
measured as gstdiicdrtaiRve Pdldde edithusitign i€ pKak for Compogsudiis) dmdhie peak which is
detected when injecting a solvent alone. .
compound.
[Test Examples]
Test Example 1: Content measurement
The contents of Crystalline form A obtained in Example 1 and the compound
obtained in Con'lparative Example 1 (the hydrochloride salt of 5-(4-{[6-(4-amino-
3,5-dimethylphenoxy)-1-methyl-1-H-benzimidazol-2-ylJmethoxy}benzyl)-1,3-
thiazolidine-2,4-dione obtained by a method similar to the method described in
Example}8 of Japanese Patent No. 3488099, which was used as a material as
described in Example 1, this is also the case in TeSt'Examples 2-4) were measured by
the analysis method below by using HPLC.
0.01 mol/ml ammonium acetate buffer was prepared by adding a 0.01 mol/ml
ammonium acetate aqueous solution to a 0.01 mol/ml acetic acid aqueous solution
and adjusting to pH = 4.5.
Water, acetonitrile and methanol were mixed at a proportion of 55:40:5 by
volume to give a sample dissolution solution. |
0.2gof iéoamyl 4-hydroxybenzoate were dissolved in the sample dissolution
solutidn to bring the total volume to 200 ml to give an internal standard solution.
Approximately 0.03949 g of the standard of the 5-(4-{[6-(4-amino-3,5-
dimethylphenoxy)-1-methyl-1-H-benzimidazol-2-ylJmethoxy}benzyl)-1,3-
thiazolidine-2,4-dione dihydrochloride monohydrate were precisely measured,

transferred to a 200 ml volumetric flask, and dissolved in the sample dissolution

solution to bring the total volume to 200 ml. 5 ml of the resulting solution were



0.01 mol/ml ammonium acetate buffer was prepared by adding a 0.01 mol/ml ammonium acetate
aqueous solution to a 0.01 mol/ml acetic acid aqueous solution and adjusting to pH =4.5.  Water
and acetoniiVf& 20e¥8%%ked at a proportion of 3:2 by volume to give a sampt€ BB ¥dIution.
0.01 g of the subject for measurement was preciselg2neasured, transferred to a 20 ml brown
volumetric flask, and approximately 1 ml of dimethylsulfoxide was added thereto to form a solution.
The total volume was then brought to 20 ml to give a sample solution. 1 ml of the sample solution

was precisely pheaseiyefledsansfenamfard Q0.0 hipvslupbmetrick|ask e isehdpdmisaalution
solution was added thereto to bring the total volume to 100 ml to give a standard solution.

Measurementstandaedcotetionedeonpeacisel cadriid sher¢selowl herspmplecdissplatiemsalwiontions (1)
Detector: UV absarptjome rﬂ( avelength; 23 nméCoI mn: Waterg Corporation, XTerra ItPig (4.6 mm
150 mimy CON AP EEAE BFAE SRR 0 B R
buffer-acetonifgjg{&p:35) Flow rate: 1 ml/min (Under the present conditions, Compound (1) showed a
retention time of approximately 25 minutes.) Injection amount of the standard solution and the sample
solution: 10 tfl Area mpmexiameh) 601 of thasnbjest fterdtiterstartasiithmeénjogtio pretisely

2008/099944PCT/JP20081052594 - 35 - HPLC Measurement Conditions (2) Detector: UV
absorptiometengastivasetigmstermsd oy WomlwalumetdcSednnd aeproximatsl kA 8fmm x 150 mm)

Column tempgratue; 496 NRole RRASH B0 o B F N IS USSR IGHRg etonitrle (56:44)
dissolution solution was further added thereto to bring the total volume to 10 ml. * 2
ml of the resulting solution were precisely measured, transferred to a 100 ml
volumetric flask, and 20 ml of the internal standard solution were precisely added
thereto. The sample dissolution solution was further added thereto to bring the total .'
volume to 100 ml to give a sample solution.
Contents were measured under the conditions below.
Detector: UV absorptiometer (wavelength: 290 nm)
Column: Waters Corporation, Symmetry C18 (4.6 mm x 100 mm)
- Column temperature: 40°C
Mobile phase: 0.01 mol/ml ammonium acetate buffer-acetonitrile (3:2)
Flow rate: 1 ml/min (Under the present conditions, 5-(4-{[6-(4-amino-3,5-
dimethylphenoxy)-1-methyl-1-H-benzimidazol-2-ylJmethoxy}benzyl)-1,3-
thiazolidine-2,4-di01‘1e showed a retention time of approximately 8 minutes.)
Injection amount of the standard solution and the sample solution: 10 ul
Peak area meésurement range: Approximately 20 minutes after the start of the
injection.
Contents are given by the following formula.
Content (%) = (Qr x Ws x Fp) + (Qs x Wr)

wherein



Flow rate: 1 ml/min (Under the present conditions, Compound (1) showed a retention time of
approximately 8 minutes.) Injection amount of the standard solution and the sample solution: 10 pl
Area measINeIERE/PaMYed: 70 minutes after the peak which elutes next to tHRCHIRROAGRSYEtention
time relative to Compound (1) is 1.48. Impurity contéd® +atios were calculated by the following formula.
Impurity content ratio (%) = [The sum of the individual impurities above 0.01% measured under
HPLC Measurement Conditions (1)] + [The sum of the individual impurities.above 0.01% measured
under HPLC Measiirnsicusosiiiivsaddiladeneitiificos pre paritiedrudivie seditpd sthaiahove 0.01%
measured under HPLC Measurement Conditions (1) (%) = Ali/Asi; and the sum of the individual
impurities abdigg: 0M31% measured under HPLC Measurement Conditions (2) (%) = Al2/As2 wherein
the above formula the peak area for Compound e standard solution eas ed under HPLC
MeasurementtSHREHBYH R etﬁ@"b@g ‘l%?F ARG ?(E 1 S%%lgvesﬁ asured
under HPLC I\d@asurement Conditions (1): Ai; the peak area for Compound (1) in the standard solution
measured under HPLC Measurement Conditions (2): As2; and - 36 - the peak area for individual
impurities abq)am@i&iﬁinm@ﬁfhieﬂ ofidsr stabdardviEgsurement Conditions (2): Al2- The obtained
measurement results are shown in Table 4. [Table 4] Table 4 Measurement method

the value of the peak area for the standard divided by the peak area for the internal
standard in the chromatogram of the standard solution: Qs; and
the value of the peak area for the sample divided by the peak area for the internal

standard in the chromatogram of the sample solution: Qr.

The obtained measurement results are shown in Table 3.

[Table 3]
Table 3
Compound obtained in Crystalline form A
Comparative Example 1 obtained in Example 1
Content (%) 87.0 96.5

It is shown that Crystalline form A in the present invention has a significantly
enhanced purity compared to 5-(4-{[6-(4—am'inb-3,5-dimethylphenoxy)-l-methyl—1-
H-benzimidazol-2-yljmethoxy}benzyl)-1,3-thiazolidine-2,4-dione hydrdchloride (the
compodnd of Comparative Exdmple 1), which had been conventionally obtained, and,
at the same time, the method for obtaining Crystalline form A in the present
invention has a high purification effect.

Test Example 2: Impurity

The impurity content ratio in Crystalline form A obtained in Example 1 and
the compound obtained in Comparative Example 1 was measured by the analysis
‘method below by using HPLC.

The term impurity content ratio here represents the ratio of the integration
area for all peaks whose peak area ratios are measured as equal or above 0.01%,

excluding the peak for Compound (I) and the peak which is detected when injecting



Relative retention time [h] Impurity in compound obtained in Comparative Example 1 (%) Impurity in
Crystalline form A in Example 1 (%) HPLC Measurement conditions (1) 0.13 0.10 - 0.189 0.14 - 0.192
0.24 0.02 (Y88 131099944 PCT/JP2008/052594

- 34 -

a solvent alone, to the peak area for Compound (I) under the below described
measurement conditions. |

Moreéver, the tgrm. individual impurity represents a peak area ratio for a peak
whose peak area ratio is measured as equal or above 0.01%, excluding the peak for
Compound (1) and the peak which is detected when injecting a solvent alone.

0.01 mol/ml ammonium acetate buffer was prepared by adding a 0.01 mol/ml
ammonium acetate aqueous solution to a 0.01 mol/ml acetic acid aqueous solution
and adjusting to pH = 4.5.

| Water and acetonitrile were mixed at a proportion of 3:2 by volume to give a
sample dissolution solution. | |

0.01 g of the subject for measurement was precisely measured, transferred to
a 20 ml brown volumetric flask, and approximately 1 ml of dimethylsulfoxide was
added thereto to form a solution. The total volume was then brought to 20 ml to
give a sample solution.

1 ml of the sample solution was precisely measured, transferred to a 100 ml
brown volumetric flask. The sample dissolution solution was added thereto to bring
the total volume to 100 ml to give a standard solution.

Measurements were conducted under the conditions below.

HPLC Measurement Conditions (1)

Detector: UV absorptiometer (wavelength: 230 nm)

Column: Waters Corporation, XTerra RP;5 (4.6 mm x 150 mm)

Column témperature: 40°C

Mobile phase: 0.01 mol/ml ammonium acetate buffer-acetonitrile (65:35)

Flow rate: 1 ml/min (Under the present conditions, Compound (1) showed a retention
time of approximately 25 minutes.)

Injection amount of the standard solution and the sample solution: 10 ul

Area measurement range: 70 minutes after the start of the injection.



0.24 0.881.06<0.01 1.151.570.68 1.190.10 1.710.100.05 Others 0.75

WO 2008/099944 PCT/JP2008/052594
' ' -35-

HPLC Measurement Conditions (2)
Detector: UV absorptiometer (wavelength: 230 nm)
Column: Waters Corporation, XTerra RP;g (4.6 mm x 150 mm)
Column temperature: 40°C
Mobile phase: 0.01 mol/ml ammonium acetate buffer-acetonitrile (56:44)
Flow rate: 1 ml/min (Under the present conditions, Compound (1) showed a retention
time of approximately 8 minutes.)
Injection amount of the standard solution and the sample solution: 10 pl
Area measurement range: 70 minutes after the peak which elutes next to the peak
whose retention time relative to Compound (I) is 1.48.

Impurity content ratios were calculated by the following formula.

Impurity content ratio (%)

= [The sum of the individual impurities above 0.01% measured under HPLC
Measurement Conditions (1)] + [The sum of the individual impurities above 0.01% |
measured under HPLC Measurement Conditions 2)]
wherein
the sum of the individual impurities above 0.01% measured under HPLC
Measurement Conditions (1) (%) = Ai1/As; and
the sum of the individual impurities above 0.01% measured under HPLC
Measurement Conditions (2) (%) = Ai/As

wherein the above formula
the peak area for Compound (1) in the standard solution measured under HPLC
Measurement Conditions (1): As1; |
the peak area for individual impurities aiaove 0.01% measured under HPLC
Measurement Conditions (1): Aj;; |
the peak area for Compound (1) in the standard solution measured under HPLC

Measurement Conditions (2): As; and



0.11 HPLC measurement conditions (2) 2.06 0.18 0.05 3.98 0.20 0.09 Others 0.30 0.14 Impurity
content ratio [%] 5.25 1.38 It is shown that the method for obtaining Crystalline form A in the
present inveMBBLIVHigh impurity removal effect. Test Example 3: Residédl/&A0e#1952594

-36-

the peak area for individual impurities above 0.01% measured under HPLC
Measurement Conditions (2): Ap.

The obtained measurement results are shown in Table 4.

[Table 4]
Table 4
Measurement Relative Impurity in Impurity in
method retention time | compound obtained | Crystalline form A in
[h] in Comparative Example 1 (%)
Example 1 (%)
0.13 0.10 -
0.189 - 0.14 -
‘ 0.192 0.24 0.02
HPLC 0.35 0.51 0.24
Measurement 0.88 .| 1.06 1<0.01
conditions (1) 1.15 1.57 0.68
' 1.19 0.10 -
1.71 0.10 } 0.05
Others ~10.75 0.11
HPLC -12.06 0.18 0.05
measurement 3.98 ’ 0.20 0.09
conditions (2) Others 0.30 0.14
Impurity content ratio [%] 5.25 1.38

It is shown that the method for obtaining Crystalline form A in the present
invention has a high impurity removal effect.

Test Example 3: Residual solvent

Residual solvents in Crystalline form A and Crystalline form B obtained in
Examples, and in the compound obtained in Comparative Example 1 were measured
by gas chromatography in accordance with the analysis method below.

(1) Method for preparing samples of Crystalline form A and Crystalline form

Dimethylformamide and water were mixed at a proportion of 7:3 by volume

to give a dilute solution.



Residual solvents in Crystalline form A and Crystalline form B obtained in Examples, and in the
compound obtained in Comparative Example 1 were measured by gas chromatography in accordance
with the analysis method below. (1) Method for preparing samples of Crystalline form A and Crystalline
form  Dimethylformamide and water were mixed-at’a proportion of 7:3 by volume to give a dilute
solution. -37- 1 ml of t-butyl alcohol was precisely measured, transferred to a 100 ml volumetric
flask, and dissolved to the dilute solution to bring the total volume to 100 ml. 10 ml of the resulting
solution were precisdlynneEsbued aaisferetpieassiombswkineans fiersk, tardd! endilute solution was

added thereto to bring the total volume to 500 ml to give an internal standard solution. ml of
tetrahydrofranY2 WiSHaifksEr B¢ dasel ol ig @Frﬂ’i&ﬁ%ﬁ‘gﬁtfmoo]?réﬂ%ﬁaﬂﬁé&%]té’ ,OI;‘HW & égétic acid,

and 2 ml of L digioxa v PIEGIRGIY LIRS SELUBARIRLIE(0,8.230 (B XANPLIS Bpknand the
0] e

internal standard solution was a ereto to bring the tofal volume to 250 nil. 1 ml of the resulting
solution was pyetisehringasured; thansfersed taianl®tsmdkalumettictidsioard theainteuat standard
solution was added thereto to bring the total volume to 100 ml. 6 ml out of 100 ml of the resulting
solution were prééisaly inahsurednignerbrdnaferret tiaeo m headspace vial container. The vial
container was closed, usjng a rupber plug, and s ered tightly by twistj nd closin aluminum
cap to give a standa%drgg?gtfgﬁégy&&}%alg’ 02‘? ?ﬁeoé%?hgﬁper%}/gﬁé%ééi?re%lé)rﬂqn\?ve%a&%’c|sré]l%($nneasured,
transferred to g20 mihgadspacs yialicoptaingld and 6mlplitheantererl standardsalyiien, were
precisely added thereto. The vial container was closed using a rubber plug, and stoppered tightly by
twisting and closingeardiumifmtap!Fhetsaiiple wakttometelydistutled wicievgtsakidedin a water
bath at a temperature ranginngrom 60 to 70C to %ive a sample solution. (2) Method for preparing

sample of the BisEsHOINBrRCCBHpEaREES e ml 1ophebthessin B FIFARAL ¥ecisely
measured, transferred to a 100.m| v ric flask, [ c to bring the total
volume to 100pr%)l.cligl%TS?%%lgc}égﬁﬁ%r%wgl l{ﬁléf’l} %ﬁeﬁpg?&ﬁ%égﬂé%’ﬁgﬁiﬁﬁ%d to a 500 ml

volumetric flaskaang Chdonabgreanainasiaddecshareiaiie g thenetal volumile t@ HUGmIAD give an
internal standard solution. 2 ml of tetrahydrofran, 2 ml of diisopropyl ether, 2 ml of methanol, 2 ml

of ethyl acetaté 02 mi of theatisubitig, sohetipmveor Drdiekamsanaied pragisans frsad ived2 dravsferred to a
250 ml volumetric flask, and the internabigtandzrd solution was added. thereto.to blilé‘lgq th((é\1 total volume

to 250 ml. 1 mPE4HRETE SAGNGLBRTon WAS PR CRERMH AR A AR P B°L S St olumetric
flask, and the igiernal standard SeligRAT ade hesriniuatipgthedeiah vplhme AR mI- 6 mi out

of 100 ml of the resulting solution were precisely measured, and transferred to a 20 ml headspace vial
container. The vial cantgingrtieasiclpketbusies a¢nshenpiygceaind stoppaned tightiyemedristing and
closing an aluminum cap to give a standard solution. 0.1 g of the sample for measurement was

precisely measi¥rat headsterredadramanar ieddspaed iaivsHmalnéndaid sohiish tWefternal standard

solution and 100 ul of triutylamine were precisely added thereto, The vial container closed using
a rubber plug, %rr?ﬁlss‘?@p%gegr%% @Wt%/ byﬁ\}ws\fﬁ%gcgnt 18%5}%?8 ‘glr? Aumingm rcu;%p.e%@%’ag}r/%a?;e was

completely disgyeduhileahaking iftagvatetRathealthr iemparaipre reainglem£0 to 70C to give a
sample solution. (3) Test condition Residual levels of solvents were measured under the test
conditions belawnpktebtatissdydrdgenifatdiopirationtcebetion €otomerad&wanginDBoe240(0.53 mm x
30 m) Column temperature: 40C (hold 5 minutes)Temperature rise at a rate of 10C/min -> 260C (hold

3 minutes) Terh&ratue GVearpPFaRREMYy chamber: 250C

(2) Method for preparing sample of the compound in Comparative Example 1

1 ml of t-butyl alcohol was precisely measured, transferred to a 100 ml
volumetric flask, and dissolved to chlorobenzene to bring the total volume to 100 ml.
10 ml of the resulting solution were precisely measured, transferred to a 500 ml
volumetric flask, and chlorobenzene was added thereto to bring the total volume to

500 ml to give an internal standard solution.



Detector temperature: 300C Carrier gas: Helium Column flow rate: 5 ml/min (Column flow rate was
adjusted to obtain a retention time of approximately 7 minutes for tetrahydrofuran.) Split ratio: 1:10
WO 20081099944PCT/JP2008/052594 - 39 - Sample injection method: Split method Area
measurement range: 20 minutes (4) Operating condftion for the headspace apparatus Equilibrium
temperature inside the vial (oven temperature): 85C Equilibrium time inside the vial: 15 minutes
Injection line temperature Sample loop temperature: 95C Transfer line temperature: 110C Carrier
gas: Helium Vial pressure ftimeh@d20frmindted Mi aiimwweimpﬂmdmfm&ﬁmlk@mm\fmmﬁ loop fill
time: 0.15 minutes Sample loop equilibrium time; 0.05 minutes Injectjon time: 1.0 minute Sample

injection amousetatemi ‘*(%))M’éﬂtl‘éd“f& aafctis |ﬁ§1r=és‘?dﬁ‘é‘f‘§Wé%?rﬁgé?@ﬁ%%w&f%ft@ﬁé 'SBivent is
gven by the qlauig Ty, Resitye ol 36 SHNGP (GO (8 8 Ru s 10000000) <

(Qs x 25000 x W) w erein weighing amount of the sample (g): W; density of each solvent (g/m1): D;
bring the total volume to 250 ml. 1 ml of the resulting solution was precisely measured,

transferred to a 100 ml volumetric flask, and the internal standard solution was added
thereto to bring the total volume to 100 ml. 6 ml out of 100 ml of the resulting solution
were precisely measured, and transferred to a 20 ml headspace vial container.  The vial
container was closed using a rubber plug, and stoppered tightly by twisting and closing
an aluminum cap to give a standard solution.

0.1 g of the sample for measurement was precisely measured, transferred to a 20
ml headspace vial container, and 6 ml of the internal standard solution and 100 pl of
tributylamine were precisely added thereto. The vial container was closed using a
rubber plug, and stoppered tightly by twisting and closing an aluminum cap. The
sample was completely dissolved while shaking in a water bath at the temperature
ranging from 60 to 70°C to give a sample solution.

(3) Test condition

Residual levels of solvents were measured under the test conditions below.

Detector: Hydrogen flame ionization detector

Column: J&W Inc., DB-624 (0.53 mm x 30 m)
Column temperature: 40°C (hold 5 minutes) — Temperature rise at a rate of 10°C/min
—» 260°C (hold 3 minutes)
Temperature of sample vaporizing chamber: 250°C
Detector temperature: 300°C
Carrier gas: Helium
Column flow rate: 5 ml/min (Column flow rate was adjusted to obtain a retention time of
approximately 7 minutes for tetrahydrofuran.)

Split ratio: 1:10



the ratio of the area for each solvent in the standard solution to the peak area for the internal standard
substance: Qs; and the ratio of the area for each solvent in the sample solution to the peak area for
the internal War48¥@¥9bstance: QT The obtained measurement results arc?SHERING/TRBM 5. - 40 -
[Table 5] Table 5 Solvent name Residual level in co®pound obtained in Comparative Example 1 (.pm)
Residual level in Crystalline form A obtained in Example 1 (ppm) Residual level in Crystalline form B
obtained in Example 6

Sample injection method: Split method
Area measurement range: 20 minutes
(4) Operating condition for the headspace apparatus
Equilibrium temperature inside the vial (oven temperature): 85°C
Equilibrium time inside the vial: 15 minutes
Injection line temperature
Sample loop temperature: 95°C
Transfer line temperature: 110°C
Carrier gas: Helium
Vial pressure time: 0.20 minutes
Vial pressure: Approximately 10 kPa
Sample loop fill time: 0.15 minutes
Sample loop equilibrium time: 0.05 minutes
Injection time: 1.0 minute
Sample injection amount: 1 ml
(5) Method for calculating residual solvent
Residual level of each solvent is given by the following formula.
Residual level of each solvent (ppm)
= (2 x D x Qr x 6 x 10000000) + (Qs x 25000 x W)
wherein
" weighing amount of the sample (g): W;
density of each solvent (g/ml): D;
the ratio of the area for each solvent in the standard solution to the peak area for the
internal standard substance: Qs; and ‘
the ratio of the area for each solvent in the sample solution to the peak area for the
internal standard substance: Q

The obtained measurement results are shown in Table 5.



- 40 -

(ppm) Methanol 25 ND 1385 Ethanol 1713 ND ND Hexane ND ND ND Diisopropyl ether ND ND ND
Ethyl acetate 9297 ND

[Table 5]
Table 5
Residual level in . . Residual level in
Residual level in .
comp ouqd Crystalline form Crystall{ne fgrm
Solvent name obtained in . . B obtained in
. A obtained in
Comparative Example 1 (ppm) Example 6
Example 1 (ppm) (ppm)
Methanol 25 ND 1385
Ethanol 1713 ND ND
Hexane ND ND ND
Diisopropyl ether ND ND ND
Ethyl acetate 9297 ND ND
Tetrahydrofuran ND 271 ND
Acetic acid 3892 ND ND
1,4-dioxane ND ND ND
Total 14926 271 1385

It is shown that there is only one kind of residual solvent in Crystalline form
A and Crystalline form B in the present invention, and the amounts are extremely
low.

Test Example 4: Color tone

Approximately 1 g of the test substance was placed on a sheet of white paper

to observe its color tone. The test results are shown in Table 6.

[Table 6]
Table 6
Compound obtained in Crystalline form A obtained in
Comparative Example 1 Example 1
Color tone Faint red purple White

It is shown that the method for obtaining Crystalline form A in the present
invention has a high decolorization effect.

Test Example 5: Solubility test

Solubilities of Crystalline form A and Crystalline form B of Compound (I) in

a simulated gastric fluid were measured by the method below (free body conversion).



ND Tetrahvdrofuran ND 271 ND Acetic acid 3892 ND ND 1,4-dioxane ND ND ND Total 14926 271

1385 It is shown that there is only one kind of residual solvent in Crystalline form A and Crystalline
form B in th&VEradsioNeéntion, and the amounts are extremely low. Test ER&HIpRM8/GBR} tone
-41 -

10 times concentrated Liquid 1 used for the disintegration test of the Japanese
Pharmacopoeia (purchased fforn Kanto Chemical Co., Inc.) was diluted 10-fold with
purified water to give a simulated gastric fluid. Approximately 80 mg of the
crystalline form for measurement were precisely measured, transferred to a 25 ml
volumetric flask, and dissolved in methanol to bring the total volume t(; 25ml. 2
ml 6f the resulting solution were transferred to a 50 ml volumetric flask, and the
simulated gastric fluid was added thereto to bring the total volume to 50 ‘ml to give a
standard solution.

By using an elution testing machine NTR-6100A (Toyama Sangyo Co., Ltd.),
approximately 100 mg of the subject crystalline form were added to 500 ml of the
simulated gastric fluid at 37°C, and agitated with a paddle (250 rpm). After 60
minutes, samples were taken from the test solution. The absorbance of the standard
solution and test sollltion samples was measured at 289 nm and 360 nm by using a
UV visible spectrophotometer.

Solubility is calculated by the following formula.

Solubility (ng/ml) = {(As2s9 - As360) X Ws x 1000 x 502.58} + {(A2s9 - Arse0) x 625
x 593.52}

wherein
weighing amount of the crystalline form used for the preparation of the standard
solution (mg): Ws;
absorbance of the standard solution at 289 nm: Aggo;
absorbance of the standard soiufion at 360 nm: Agsso;
absorbance of the test solutioﬁ at 289 nm: Arge;
absorbance of the test solution at 360 nm: Atseo;
molecular weight of the dihydrochloride monohydrate of Compound (I): 593.52; and

_ molecular weight of the free body of Compound (I): 502.58

The obtained test results are shown in Table 7.



Approximately 1 g of the test substance was placed on a sheet of white paper to observe its color
tone. The test results are shown in Table 6. [Table 6] Table 6 Compound obtained in Comparative
Example 1 ®OX8M48%dm A obtained in Example 1 Color tone Faint red pBGI&RYMISES2594 is shown
that the method for obtaining Crystalline form A in tla@ present invention has a high decolorization
effect. Test Example 5: Solubility test  Solubilities of Crystalline form A and Crystalline form B of
Compound (1) in a simulated gastric fluid were measured by the method below (free body conversion).
WO 20081099944E GT 1JP20081052594 -41 - 10 times concentrated Liquid 1 used for the '
disintegration test of the Japanese Pharmacopoeia (purchased from Kanto Chemical Co., Inc.) was
diluted 10-foldlabik Purified water to give a simulated gastric fluid. Approximately 80 mg of the
crystalline form for measurement were precietyReaRHEqertapsierred fo a 25 mr folumetric flask, and
dissolved in methanol {o bring the total volume to 25 gl. 2 ml of ey vedting9eBiBtipn were transferred
to a 50 ml volumetric flas Bte( gastrigdignd Was pdded jRereto to brjpg the total volume
to 50 ml to give a stan yusing ar efutiorn testinmg machine NTR-6100A (Toyama
Sangyo Co., Ltd.), approximately 100 mg of the subject crystalline form were added to 500 ml of the
simulated gastric fluid at 37C, and agitated, with dle {250 rpm). After 60 minutes, samples were
taken from the test s Tﬁ%fg'ri!"ff i?g a ‘égor gr%crgsé?l%gp?anr?dézrl é%%ﬁ%%egﬁng“{eeg lggla‘f%wneimples was

measured at Zgfiehesstafifitp 3t RypHhR@ ARl ABgctrophotometer.

[Preparation examples]

Preparation example 1: Capsule

After 5 g of Crystalline form A obtained in Example 1 are mixed with 115 g
of lactose, 58 g of corn starch and 2 g of magnesium stearate in a V-type mixing
machine, 180 mg of the mixture is filled in a capsule No. 3 to give the capsules
thereof.

Preparation example 2: Tablet

After 5 g of Crystalline form A obtained in Example 1 is mixed with 90 g of
lactose, 34 g of corn starch, 20 g of crystailine cellulose and 1 g of magnesium
stearate in a V-type mixing machine, the mixture is compressed in a tabletting
machine to give tablets weighing 150 mg each. |

Preparation example 3: Suspensibn

A dispersion medium is prepared, wherein methylcellulose is diffused and
dissolved in purified water. Crystalline form A obtained in Example 1 is placed in
a mortar after weighing and kneaded well while adding thereto the above mentioned
dispersion medium in small portions. Purified water is added to prepare 100 g of

the suspension.



Solubility is calculated by the following formula. Solubility @gimp = {(As289 - As360) x Ws x 1000 x
502.581 {(Ans9 - Anal) X 625 x593.52} wherein weighing amount of the crystalline form used for the
preparation of the standard solution (mg): Ws; absorbance of the standard solutio®/&28% nm: As289;
absorbance of the standard solution at 360 inn: As360; absorbance of the test solution at 289 nm:
AT289; absorbance of the test solution at 360 nm:’ﬁﬁ’BGO; molecular weight of the dihydrochloride
monohydrate of Compound (I): 593.52; and molecular weight of the free body of Compound (I): 502.58
The obtained test results are shown in Table 7. - 42 - [Table 7] Table 7 Crystalline form A Crystalline
form B Solubility (Rg/m1) 76.92 155.25 CLAIMS

1. A crystalline form of a hydrate of a dihydrochloride of 5-(4-{[6-(4-amino-3,5-
dimethylphenoxy)-1-methyl-1-H-benzimidazol-2-ylimethoxy}benzyl)-1,3-
thiazolidine-2,4-dione represented by the following formula (I)

[Formula 1]

CHs SN
HaC 0 [ Y
3 \1/\/ 1 AN N ﬁNH

HZNJ% S N/>/\O ° =

CHj
wherein the crystalline form shows main peaks at interplanar spacings of 7.06, 5.79,
5.43,4.44,4.18, 3.97, 3.91, 3.68, 3.61, 3.48, 3.24 and 2.97 angstroms in X-ray
powder diffraction obtained with Cu Ko line radiation (wavelength 2. = 1.54
angstroms).
2. A crystalline form of a hydrate of a dihydrochloride 5-(4-{[6-(4-amino-3,5-
dimethylphenoxy)-1-methyl-1-H-benzimidazol-2-yljmethoxy}benzyl)-1,3-
thiazolidine-2,4-dione represented by the general formula (I)

[Formula 1]
CHs SYO
HyC 0 N v
@ )" o 5 &
H,N N
CHj
wherein the crystalline form shows main peaks at interplanar spacings of 10.42, 5.85,
5.52, 3.84, 3.46 and 2.95 angstroms in X-ray powder diffraction obtained with Cu
Ko line radiation (wavelength A = 1.54 angstroms).

3. The crystalline form according to claim 1, wherein the impurity content ratio

measured by HPLC is 2.00% or less.



Crystalline form A and Crystalline form B in the present invention showed sufficient solubility as a
pharmaceutical ingredient. [Preparation examples] Preparation example 1: Capsule After 5 g of
Crystalline form A obtained in Example 1 are mixed with 115 g of lactose, 58 g of cihcstarch and 2 g
of magnesium stearate in a V-type mixing machine, 180 mg of the mixture is filled in a capsule No. 3 to
give the capsules thereof. Preparation example 2:-TFébtet After 5 g of Crystalline form A obtained in
Example 1 is mixed with 90 g of lactose, 34 g of corn starch, 20 g of crystalline cellulose and 1 g of
magnesium stearate in a V-type mixing machine, the mixture is compressed in a tabletting machine to
give tablets weighin1&0rpsgBachioRrepaxation: examipte 13 wBuspetistompurié dispersionanedium is
prepared, wherein methylcellulose is diffused and dissolved in purified water. Crystalline form A
obtained in Exafspyecd by Jidded ihlaXhérirefter weighing and kneaded well while adding thereto the

above mentioned dispersion medium in small. portions.. Purified water is added repare 100 g of the
suspensiqn. 'C81_L P W&ﬁ?&?ﬁ;}g‘Cf.mgocsrlyt/lst%ITi%%l%rsrlﬁl%?%aﬁyaﬁ%%%gfnq a181 8%%grt§ghloride of 5-(4-
{[6-(4-amino-35y dimsthviphenadtamethyd-dityhenmisrideazahe ythnahaxy benzyll-1,3 -

thiazolidine-2,4-dione represented by the following formula (1) [Formula 1] CH3 N'1 H2 N
compound represented by the general formula (I) according to any one of claims 1 to

4.

6. A PPARYy activator comprising as an active component the crystalline form of
a hydrate of the dihydrochloride of the thiazolidinedione compound represented by
the general formula (I) according to any one of claims 1 to 4.

7. An anticancer pharmaceutical composition comprising as an active
component the crystalline form of a hydrate of the dihydrochloride of the
thiazolidinedione compound represented by the general formula (I) according to any
one of claims 1 to 4.

8. A pharmaceutical composition for prevention or treating diabetes, wherein the
composition comprises as an active component the crystalline form of a hydrate of
the dihydrochloride of the thiazolidinedione compound represented by the general
formula (I) according to any one of claims 1 to 4.

9. A pharmaceutical composition for prevention or treating cancers when
occurring in conjunction with diabetes, wherein the composition comprises as an
active component the crystalline form of a hydrate of the dihydrochloride of the
thiazolidinedione compound represented by the general formula (I) according to any
one of claims 1 to 4.

10. A method of manufacturing the crystalline form according to claim 1,
characterized in that 5-(4-{[6-(4-amino-3,5-dimethylphenoxy)-1-methyl-1-H-
benzimidazol-2-yljmethoxy}benzyl)-1,3-thiazolidine-2,4-dione is formed into an

aqueous solution thereof, and subsequently hydrochloric acid is dripped thereto.



,p ONHO CH3 wherein the crystalline form shows main peaks at interplanar spacings of 7.06, 5.79,
5.43,4.44, 4.18, 3.97, 3.91, 3.68, 3.61, 3.48, 3.24 and 2.97 angstroms in X-ray powder diffraction
obtained with Cu Ka line radiation (wavelength 2, = 1.54 angstroms). 2. A crystallineiform iof a hydrate
of a dihydrochlori de 5-(4-{[6-(4-amino-3,5- dim ethylph enoxy)-1-methyl-I-H-benzimid
azol-2-Amethoxyl benzy1)-1,3- thiazolidine-2,4-dior€’ represented by the general formula (1) [Formula
1] H3C H2N (1) 3 wherein the crystalline form shows main peaks at interplanar spacings of 10.42,
5.85, 5.52, 3.84, 3.46 and 2.95 angstroms in X-ray powder diffraction obtained with Cu Ka line
radiation (wavklength mei@@@fgﬁggﬂ@ﬁﬁ@)ing trpergpiatirerpracartsgingieéelaim 1, wherein the

impurity conte tratlo measu y HP C 2.009% Q P-44-4 f di
to claim | whef&HHE A dﬁtﬁg%t% St it Sr%%‘é%u e %ﬁgﬁgﬂé}’@f}% Orfhéf-t? lline form according

benzimidazol-2-ylJmethoxy}benzyl)-1,3-thiazolidine-2,4-dione is formed into an
aqueous solution thereof, and subsequently hydrochloric acid is dripped thereto to
give a crystalline form of a hydrate of 5-(4-{[6-(4-amino-3,5-dimethylphenoxy)-1-
methyl-1-H-benzimidazol-2-yllmethoxy } benzyl)-1,3-thiazolidine-2,4-dione
dihydrochloride, which is further dissolved or slurried in water and then hydrochloric
acid is dripped thereto.

12. A method of manufacturing the crystalline form according to claim 1,
characterized in that 5-(4-{[6-(4-amino-3,5-dimethylphenoxy)-1-methyl-1-H-
benzimidazol-2-yl]methoxy}benzyl)-1,3-thiazolidine-2,4-dione is formed into an
aqueous solution thereof,

and subsequently hydrochloric acid is dripped thereto to give a crystalline form of a
hydrate of 5-(4-{[6-(4-amino-3,5-dimethylphenoxy)-1-methyl-1-H-benzimidazol-2-
yljmethoxy}benzyl)-1,3-thiazolidine-2,4-dione dihydrochloride,

which is further dissolved or slurried in water,

and subsequently base is added thereto to give a solution or slurry,

and then hydrochloric acid is dripped thereto.

13. A method of manufacturing the crystalline form according to claim 1,
characterized in that 5-(4-{[6-(4-amino-3,5-dimethylphenoxy)-1-methyl-1-H-
benzimidazol-2-ylJmethoxy}benzyl)-1,3-thiazolidine-2,4-dione is formed into an
aqueous solution thereof,

and subsequently seeds of a crystalline form of a hydrate of 5-(4- {[6-(4-amino-3,5-
dimethylphenoxy)-1-methyl-1-H-benzimidazol-2-ylJmethoxy} benzyl)-1,3-
thiazolidine-2,4-dione dihydrochloride are added

while hydrochloric acid is dripped thereto.



5. A pharmaceutical composition comprising as an active component the crystalline form of a hydrate
of the dihydrochloride of the thiazolidinedione compound represented by the general formula (1)
according to any one of claims 1 to 4. 6. A PPARYy activator comprising as an active q@m@&g@nt the
crystalline form of a hydrate of the dihydrochloride of the thiazolidinedione compound represented by
the general formula (1) according to any one of claimé to 4. 7. An anticancer pharmaceutical
composition comprising as an active component the crystalline form of a hydrate of the dihydrochloride
of the thiazolidinedione compound represented by the general formula (l) according to any one of
claims 1 to 4. 18. A phacthed etitical danpasiitre foypadiuentiom actedingtdidbetels, wherein the
composition comprises as an active component the crystalline form of a hydrate of the dihydrochloiide

of the thiazolighrEarseiezed mpbint depes@nmarnsy Inedga RPN (1283 to any one of

claims |10 4. 8. 4phammaceLical sompesiton fenafeyeninn.of YeaUNG.cANeeIs whep,occuning in
conjunction wi R'Giabetés, wierein the ompg ition comprises as an active component the crystalline
form of a hydratafthe Riyslkaehioride of the thiazolidinedione compound represented by the general
formula (I) according to any one of claims 1 to 4. 10. A method of manufacturing the crystalline form
according to clairsdhschacattehydedhithat Se(d i [Bippahtivoe®, Sodimethoplstriénoigm jof a
-methyl-I-Hbenzimidazol-2-Amethoxy}benzyl)- L3-thiazolidine-2,4-dione is formed into r}aqueous
solution there ¥ 4AE Qﬁéﬁqﬂéﬁﬁfym&%é%]ﬁ al@al?ﬁib‘/ﬁalm’&t&f/ Tl‘r%’;gﬁl-zlﬁ%qa A method of
manufacturin ' m ingto claim: i in that 5-(4-
[6-(4-amino-3%ﬁé@é%ﬁp%§n )23"/53?%%%%)%%1%%%2?%%%%{-2-A%ﬁ§%%§ylbenzyl)-1,3-thiazolidinc-2,4-d
ione is formedynichan agtRedssakdiDe:tkleraed @andasetosequently hydrochloric acid is dripped thereto
to give a crystalline form of a hydrate of 5-(4-1[6-(4-amino-3,5-dimethylphenoxy)-1-

methyl-I-H-benzididesaggnilinsetio vy henzi) ma fhmdinhisaig ofidré-dity dreanistide’-which is
further dissolved or slurried in water and t hydrochloric acid is.dripped theretq. 12. A method of
manufacturinggfﬂéeg} e M&F&%%S%‘ %,Oi%' ¢ g??zoexp(ﬁﬁﬁi‘ﬁ@f%%e}(’ 2:16 -(4 - amino -3
,5 - d im eth p f;ena %% - methyk hiRerziridazoke-Augthoxylbenzyl)-1,3-thiazolidine-2,4-dione is
formed into an aqueous solution thereof, and subsequently hydrochloric acid is dripped thereto to give
a crystalline fosrmilefta/ tydidteiokbid4s {{Gpfedminetd,5-dimethylphenoxy)-1-methyl-I-H-benzimidazol-2-

Amethoxylbenzy1)-1,3-thiazolidine-2,4-dione dihydrochloride, which is further dissolved or slurried in
water, and subsequerestinselin audestwmetbas yridinsSRitbAcsP g &%hkn hydrochloric acid

s dripped therelo. 134 method of mapufaciuring the ersialine foup acsositorig claim L.
characterized m that

5-(4-1[6-(4-amjg,adimethylnhenexy)dcmetivl-Hhenzimidazal-gdlmetbexvihanz-1,3-thiazolidin
e-2,4-dione is formed into an agueous solution thereof, and subsequently seeds of a crystalline form of
a hydrate of 5-{4uf{Gaésaniion-§Beedimethylphenoxy)-1-methyl- | -H-benzimidazol-2-yilm ethoxyl
benzy1l)-1,3- thiazolidine-2,4-djone dihydrochloridde are added while hydrochI? ic afcid is dripped
thereto. and subsequently hydrochloric acid 1s dripped thereto to give'a crystalline form of a

hydrate of 5-(4-{[6-(4-amino-3,5-dimethylphenoxy)-1-methyl-1-H-benzimidazol-2-

yljmethoxy}benzyl)-1,3-thiazolidine-2,4-dione dihydrochloride,

which is further dissolved or slurried in water,

and subsequently base is added thereto to give solution or slurry,

and then seeds of a crystalline form of a hydrate of 5-(4-{[6-(4-amino-3,5-

dimethylphenoxy)-1-methyl-1-H-benzimidazol-2-ylJmethoxy}benzyl)-1,3-

thiazolidine-2,4-dione dihydrochloride are added

while hydrochloric acid is dripped thereto.

16. A method of manufacturing the crystalline form according to claim 2,

characterized in that a hydrate of 5-(4-{[6-(4-amino-3,5-dimethylphenoxy)-1-methyl-



MCSI -46 - 14. A method of manufacturing the crystalline form according to claim I, characterized in
that 5-(4- f
[6-(4-amino-3,5-dimethylphenoxy)--1-methy1-1-Hbenzimidazol-2-yllmethoxy}benzy1)-1,3-thiazolidine-
2,4-dione is formed into an aqueous solution thereof, and subsequently hydrochlorid @gid.is dripped
thereto to give a crystalline form of a hydrate of 5-(247 -
{[6-(4-amino-3,5-dimethylphenoxy)-1-methy1-1-H-benzimidazol-2-
yllmethoxy}benzyl)-1,3-thiazolidine-2,4-dione dihydrochloride, which is further dissolved or slurried in
water and subseldtemtynsderis-6f d lonyttakinéd dorm)of . a:thidrdidind-8 44d kjse dilnmind:Bi8de
dimethylphenoxy)- | -methyl-1. -H-b en zim i dazol-2-ylimethoxy }benzy1)-1,3- thiazolidine-2,4-dione
dihydrochloridésafféfsé%}&éﬁiﬁfﬂiﬁ Rétdtitoric acid is dripped thereto. 15. A method of manufacturing
the crystalline form according to claim I, characterized in that 5-(4-
[6-(4-arnino-3,5-dimethylphenoxy)-1 -methyl-1 -Hbenzimidazol-2-ylimethoxy}
benzy1)-1,3-thiazolidine-2,4-dionc is formed into an aqueous solution thereof, and subsequently
hydrochloric acid is dripped thereto to give a crystalline form of a hydrate of 5-(4- 1[6-(4-amino-3,5-dim
ethylphenoxy)- | -methyl-1 -H-benzimidazol-2- yflinethoxy}benzyl)-1,3-thiazolidine-2,4-dione
dihydrochloricle, which is further dissolved or slurried in water, and subsequently base is added
thereto to give solution or slurry, and then seeds of a crystalline form of a hydrate of
5-(4-1[6-(4-amino-3,5- dim eth ylphenoxy)-1-methyl-I-H-benzimidazol-2-ylJm ethoxy} benzyl)-1,3 -
thiazolidine-2,4-dione dihydrochloride are added while hydrochloric acid is dripped thereto. 16. A
method of manufacturing the crystalline form according to claim 2, characterized in that a hydrate of
544- ([6-(4-amino-3,5-dimethylphenoxy)-1-methyl- WI C SLL - 47 -
-H-benzimidazol-2-yllimethoxylbenzy1)-1,3-thiazolidine-2,4-dione dihydrochloride is crystallized from
methanol.
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