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DESCRI PTION Crystalline formof 1-
(b- D gl ucopyranosyl) -4-nmethyl- 3- [5- (4

wo plogossphenyl ) -2-thienyl nethyl] benzene hem PETIRNE7/073729

BACKGROUND OF THE | NVENTI ON_FheLd of the Invention
This invention relates to a crystalline formof 1-
(b- D gl ucopyranosyl) -4-nmethyl-3- [5- (4-fluorophenyl)
-2- thienylnmethyl] benzene heni hydrate useful as an
i nhi bitor of sodrunrdepeﬁ@éﬁﬁléﬂg@ﬁse transporter, to
aelheds 159k iforrPiaParaty-on Anddsal Ald )18 methyl-3-[5-
phar maceut i cal conp03|t|ons whi ch “inclu the conpound
éﬁdféuemann%&ﬁh 7%ﬂqn}%ﬂxﬁnﬁehﬁ%§hﬁﬂreeﬁ hemihydrat
phar maceuti cal methods of treatnment . Description of
t he Related Art WD 2005/012326 % nphl et di scl oses a
3 : : ¥oi t ors of
sodlun}dependent glucose transporter (SGE.T) and thus
of ot hepapeutki enyagrhgp treatnent of di abetes, obesity,
diabetic conprications, and the |ike. There is
described in WD 2005/ 012326 panphlet 1-

(b- D gl g 0pYyHaResYh bn- 4«1t -5 E5tr@%talllne form of 1-
quorthen yl) -2-thieny Inethi % benzene of fornu

(ByD-phugeRgrarosyd) ~Eohfer¥taP-se ﬂrfﬂeorﬁﬁeﬁexﬁt -2-

thabnglnéeﬁygqbeheehe haMengaeedtbandkiFay gdabkht E@Bibitor of
gltlo al | there is a need to Eroduce t he

RO BONEP R hHEPy ST SR | BF A PBOBRABY o Fbr REEASRBngor its
p@eﬁegbte&ﬁctarrw pherseLen) i ¢al psmmar@rrem@ahndomposmlons
[ fi [ it is desirable that the produ

f { . t
SREGRA bR £ orbhe hafSPEORBAGT 1579 1 | Cer aBPBXgAGELtically

@asepyadieedcarrier, and to pharmaceutical methods of

treatment.

Description of the Related Art

WO 2005/012326 pamphlet discloses a class of
compounds that are inhibitors of sodium-dependent glucose
transporter (SGLT) and thus of therapeutic use for
treatment of diabetes, obesity, diabetic complications,
and the like. There is described in WO 2005/012326
pamphlet 1-(B-D-glucopyranosyl)-4-methyl-3-[5- (4~
fluorophenyl)~2-thienylmethyl]benzene of formula (I):

CHs

S
O () )
HO . OH

OH
In general, for commercial use it is impoftant that

a product should have good handling qualities. Additionally,

there is a need to produce the product in a pure and
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Additionally, it is economcally desirable that the
product be stable for extended periods of tinme wthout

wo b@snesd’ f or speci al i zed storage conditions. BUL/JR20ETE3729

have been difficulties in ohtaining a crystal form of

the conpound of fornmula (1) fromorganic solvents. It

has now been di scovered that the conpound of fornula

(1) hem hydrate can be produced in a crystalline form

cmyatedAnee fepmodeciebldlen faroudmtional tocalet exacting
T I ison

grOV| éggglgggs%ggﬁlnegggFﬁlggdp %?Eg %S?égg t he

conpounﬂndfltonﬁuﬁaS@r?bés éhﬁbvéhenﬁréﬁpﬁt ShQU1d be in a

Bk eubar 1un BlasTRCeUtieally ASERPLARLe ,f AL dBRl EF

3ure : -ray powde
6ﬁﬁﬂ¢a@DBQAYpaﬂ¢eﬂﬁ @ﬁopﬁ@l§ﬁ} Naﬁﬁﬁﬁéaéﬂehéﬁﬁﬁy&bﬁt@rOdUCt

ok thepsa B%n@xQEnﬁ%ﬁ le2 16k fF%QHEewgthoh@fEﬁer%@ed for
spectrumof the crystalline of hen1hydrate of the
cospoandzef pEePwaICce CPNAibEPASLED DESCRI PTI ON OF THE

| NVENT! £\ Thge FBVRRY AN BeBh amff@&§§eméslmMeBthmnhagea
found that the conpounds of formula (I) can

crystall foen plomhg ﬁ@@@ﬁu@énpélépﬁ@uéé|déﬁtfaﬁa Prganic
Gy Stakkine form of hen1hydrate of the conpounds (I)
have good handling qualities an

charactEF|§FFc§°ﬁ696PH|H@F?OV?ﬁ@dpFﬁgEth?nGQWPPBHdlQf

ot 8d (19! hdminAdehyst @ahi e gkocderielydhake cefysitall1ine

b- Dgl ucopyr anos
fo?% in py anne% %eproduc1ble on a commercial scale.

SUMMARY OF THE INVENTION

- The present invention provides a crystalline form of
hemihydrate of the compound of formula (I) as a novel

material, in particular in pharmaceutically acceptable form.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1:

X-ray powder diffraction pattern of the crystalline
of hemihydrate of the compound of formula (I). '
Figure 2:

Infra-red spectrum of the crystalline of hemihydrate

of the compound of formula (I).

DETAILED DESCRIPTION OF THE INVENTION

The invenﬁors of the present invention have found
that the compounds of formula (I) can be crystallized from a
water-containing solvent and the crystalline form of
hemihydrate of the compounds (I) have good handling

qualities and characteristics.
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-4-methyl -3- [5- (4-fluorophenyl) -2- thienyl methyl]
benzene. 2 . A crystalline of henihydrate of I-¢(

wh2dglesopyr anosyl ) -4-nmethyl -3- [5- (4-fl uor optieaB20)7/073729

-2- thienylnethyl] benzene chgracterlzed by a powder
x-ray diffraction pattern conprising the follow ng 2Q
val ues neasured using C U radiation: 4.36 0.2, 13.54
0.2, 16.00 0.2, 19.32 0.2, 20.80 0.2. 3. A
crystalline of hem hydrate of |-( b-Dglucopyranosyl)

- 4- nEtéX£%§rd£§ l£4 fnd ?%@ﬁ@yiﬁvegf éﬁ fgyéf?égyé$ to:

benzen aV|ng S bstan he sane ray powd
ayffrach@my@‘a@lbme a@fsl@scmbhuydmtﬂ@ 1-(B#D+ A

b L iz nesyl)
S ARt e e
bbh@@mémehavl Qegaﬁgﬁantlally the sane IR spectrum as

set out in FIG 2 . 5. A process for the preparation
of a crystalline of hem hydrate of 1-

€b- D- gl Bicepys ebsing - mh@ydeatfsof(h- B-D-

5&&@599933&5}1724Lﬁégnyiﬂ§1thk4b9m§saephéhy9h -2-
rises formn a solution of -
Eblengﬂmeeﬁy}éhggyﬁye ghaeeRyer3zefsby (- PPUERSpRERFY)

a2fEhhenpybAe QitérbeﬁéﬁFﬁlgﬂﬂgcﬁhét@bh&éhﬂﬁgsﬁedvalues
hem hydrate fromthe so

ution b recipitation or
W%@FE@?QI PR8I oRKe radiR iR %eﬁ@ |1:a(f) conpositibl -2
menpol§logzanlethC£l@ezanpunsoo# g.grystalline of
hem hydrate of I|-( b- D glucopyranosyl) -4-nethyl-3-
[5- (4-f luorophenyl) -2- thienylnethyl] benzene and a
Bhar maceuttgatiyl aseeptabbfihydrate of 1-(B-D-

glucopyranosyl)-4-methyl-3-[5-(4-fluorophenyl)-2-
thienylmethyllbenzene, having substantially the same X-ray

powder diffraction pattern as set out in FIG. 1.

4. A crystalline of hemihydrate of 1-(f-D-
glucopyranosyl)-4-methyl-3-[5-(4-fluorophenyl) -2-
thienylmethyl]benzene, having substantially the same IR

spectrum, as set out in FIG. 2.

5. A process for the preparation of a crystalline of
hemihydrate of 1-(B-D-glucopyranosyl)-4-methyl-3-[5-(4-
fluorophenyl)-2-thienylmethyl]benzene, which comprises
forming a solution of 1-(B-D-glucopyranosyl)-4-methyl-3-
[5-(4-fluorcophenyl)-2-thienylmethyl]benzene and
crystallizing said hemihydrate from the solution by

precipitation or recrystallization.

6. A pharmaceutical composition comprising an
effective amount of a crystalline of hemihydrate of 1-(B-
D-glucopyranosyl)-4-methyl-3-[5-(4-fluorophenyl)-2-
thienylmethyl]lbenzene and a pharmaceutically acceptable

carrier.
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carrier.- A- 7 . Anethod for treatnent or del aying
the progression or onset of diabetes nellitus,

wa@le@b®s93e7 r et i nopat hy, di abetic neuropat hy, di BEIF2007/073729

nephropat hy, del ayed wound hegl ing, insulin

resi stance, hyperglycem a, hyperinsulinema, elevated
bl ood levels of fatty acids, elevated blood |evels of
gl ycerol, hyperlipidem a, obesity,

“hypertriglyceridenia, Syndrone X, diabetic

9°”p|'Cﬂtﬁggﬁodafgﬁr9§8£§ﬁ8ﬁ£Sor°&ef¥gff§e€§?°§ §@gggion

conpri ses m ni st ering a t erapeutlc
ampansedf of dnybeabs|m@léﬂthéw1ﬁyabatéCorexlnopathy,

Q?FQEQHHCBQMF@BQEXF) déaFggﬁeyné ErobgthQQAgelayed wound

uor ophenyl’) hi enyl met h enzene’
degémggedlnﬁhélpré§§ﬁ§tﬁﬁvéﬂt MﬁeFEéVGG@éaa certain

gggbglﬁgaﬁgn@ﬁxataEhbostEerHuoéevgeaglgeehoéatigrac1ds,

racter|2|ng such forns exi st and the i nvention
shevRdcAoblped LaVedd B} OR¥CRECRodBYER&3éR1EEMIRe Obesity,

h?ﬁE&HE§B§§Eb9EdHﬁ§Q | BypRabAG! &1 giABethe eefPAYRESions,
fesent invenfion. For exanple, with regard to

ﬁthsyoapﬁﬁraéﬂﬁonOﬁabveﬁﬁ§enﬁﬁ@nd|WPFSEtpewpﬁééﬁs

bﬁh@ﬁibtb@inbnatEﬁe@é@@htﬂ@ﬁ&@b E@EE@EESeCQﬁoMQEYOfaS
is known in the primarily_d referr

6FYEhRALLBR eﬁoﬁewahaeﬁﬁsﬁleﬁtArﬁén oEEPﬁ8P¥F9§P§V%Y —4-

mBthhe-preparnadrsaBRbpheAys)suchhibholmeepg10behkene.
present invention nust be conS|dered in light of the
variability of characterization that is appreciated by

those skil iedcissép ahé. p%ésaytPomﬁeﬁtibﬁf1ﬁenhoesTae
Cr¥%g§£|gg?l&oggggf EQ%S ?iggg fg¥%nt|§n élgl methods for
characterizing such forms exist, and the invention should
not be limited by the methods chosen or the instrumentation
used in characterizing the compounds of the present
invention. For example, with regard to x-ray diffraction
patterns, the diffraction peak intensities in the
experimental patterns can vary, as is known in the art,
primarily due to preferred orientation (non-random
orientation of the crystals) in the prepared sample. As
such, the scope of the present invention must be considered
in light of the variability of characterization that is

appreciated by those skilled in the art.

X-ray Powder Diffraction

The crystalline form of the present invention (I)
is characterized by ité X-ray powder diffraction pattern.
The X-ray diffraction pattern of the crystalline of
hemihydrate of the compound (I) was measured on an X-ray
diffractometer (RINT-TTR III, Rigaku, Tokyo, Japan) with
measured using CuKq radiation. Methodology of X-ray powder
diffraction is as follows:

Scanning rate: 2.00 degree/minute.
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the wavenumber in cm

is characterized by its X-ray powder diffraction
pattern. The X-ray diffraction pattern of the

wa@eysied3k7 ne of hem hydrate of the conpound (chwm&mnmmnm)

nmeasured on an X-ray dif fractoneter (RINT-TTR I

Ri gaku, Tokyo, Japan) w th neasured using CuKa

radi ati on. Met hodol ogy of X-ray powder diffraction is
as follows: Scanning rate: 2.00 degree/ m nute. Target:
CU K . Yatgage: Cﬁﬁukv Current: 300 mA. Scan range:

from3 degr Sanmpling wdth: 0.0200 degree.
I nfra- r%%légggfrgﬁw he infra-red spectrumof the

crystal¢uneeﬁbrn3@ﬂ mhe present invention in mnera

oil co e f n Nnap 1626, 1600,
1549, gg%é§5 %ﬁ 2 @kbﬁm@ ?ﬁn?g Pe§@§§ectrun1of

crystal$$mhlt@9p@yﬁ§h(I? AéAPhgepaee-i s shown in the
acconpanyi ng drawi ng in which the ordinate is the

transmttance in % and the abscissa is the wavenunber
tafearred Ppectdgfavi metric Anal ysis The crystalline

form ofTﬁgelﬁf§§99édl ggseamﬁ\ B§Sthee&r?E%§n\1%et Form of
exist in a y drate form heorefical water

EBAt Eﬁ?séfltt ﬁ@veerlyépal Hitn &3ge e Yrle SERPL RSt h . s

$:98%yihBembher peakavi metrg,c 130,y sisy d,0raddier 507 cm
crystalline of the present i nventi on shows a mass | 0SS

of 1. 7059 h%?ﬁ%dBF@g?PEFtFH@rﬁégFéVPﬁé@FﬂBeaﬁgﬁﬁﬂ@?d (1)

h8m@Bydrate is shown in the accompanying drawing in which

the ordinate is the transmittance in % and the abscissa is
-1

Thermogravimetfic‘Analysis

The crystalline form of the present invention has
been observed to exist in a hemihydrate form. The
theoretical water content of the crystalline of the
present invention is 1.98%. The thermogravimetric analysis
for the crystalline of the present invention shows a mass
loss of 1.705%.

Methodology of thermogravimetric analysis is as
follows: about 8 mg of compound (I) hemihydrate is weighed
and transferred in an aluminum cell holder for TG-50 |
(Shimadzu, Japan), and then, the thermogravimetric (TG)
thermal curve of crystalline compound (I) hemihydrate is
determined at a heat rate of 5 °C /minute. Typical

measuring range is from ambient to 150 °C.

The present invention also provides a process for
producing the crystalline form of hemihydrate of the
compound (I) which comprises forming a solution of
compound (I) and precipitating the crystalline form from

solution.
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foll ows: about 8 ng of compound (1) hem hydrate is
wei ghed and transferred in an alum num cell hol der for

waeoBo63shi nadzu, Japan) , and then, the PCT/JP2007/073729

thernogravinetric (TG thermalg curve of crystalline
conmpound (I) hem hydrate is determ ned at a heat rate
of 5 0C /mnute. Typical neasuring range is from
anbient to 150 0OC . The present invention al so

provi deSypipedérssther cpysdadiige i drepsittaidnates fodr rhhe

bmBETLRY 43t 6Qf bteh%bct%“i%&&‘grféc%rg é{‘aﬂﬁ : EPLPEE SBFe

f
ormng a solution of conpoun é recipitating
chapetpst gifl ifivemudiam foma dand oie gt any water,

%E\ﬁbﬁlallil hthemhydrate Hf 4 &ompound (1) may be
obtai ned froma m xture of the conpound of formula
(1), a 9oBEt3BEFeAPMEnATRALALIEGPIMEOhaAdty &Sont ai ni ng a

PR +30h VY8Rl 1 0RO MBIH MRS YUTE 4P Uil L5t 18y R&dd aso be
crystallization inhibitors, and inpurities need to be
FeReved USLRG & CONVERLINRAL MATMSET, STRE &S sTHikea gel

geh uael YR Rt eIRLEYeI AP MbwdIWeV &lhe tdey Styst Bhd i g1 Of

hem hydrate of the conmpound of forrmula (1) can even be
BBTAPNEa o POt St AP IR e (EPAMAL D) )o2n Wigen e
BbeSeRkd Fyent iren aalise 18/ Gviglnse adigsumeet) cal

conposi tion corrgrl si,ng the cryﬁ%al line of hem hydrate

of the ¢BRPBHAGSTF) 1AKENELFRaPHECe YIS &ccept abl e
eabirnaceutiealr ¥ompldsing oo Ofng hthPresestalline of

DHORSI-ROS RS aelily A AL bl G el cany
axeeblanl eblcaed igirucose

The crystalline compound of the present invention
possesses activity as inhibitors of sodium-dependent
glucose transporters, and show excellent blood glucose
lowering effect.

The crystalline form of the present invention are
expected to be useful in the treatment, prevention or
delaying the progression or onset of diabetes mellitus
(type 1 and type 2 diabetes mellitus, etc.), diabetic
complications (such as diabetic retinopathy, diabetic
neuropathy, diabetic nephropathy), postprandial
hyperglycemia, delayed wound healing, insulin resistance,
hyperglycemia, hyperinsulinemia, elevated blood levels of
fatty acids, elevated blood levels of glycerol,
hyperlipidemia, obesity, hypertriglyceridemia, Syndrome X,
atherosclerosis, or hypertension. _

The crystalline form of the present invention or a
pharmaceutically acceptable salt thereof may be
administered either orally or parenterally, and can be
used in the form of a suitable pharmaceutical preparation.
Suitable pharmaceutical preparations for oral
administration include, for example, solid preparations

such as tablets, granules, capsules, and powders, or
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| owering effect. The crystalline formof the present
i nvention are expected to be useful in the treatnent,

w@e@sme3eon or del ayi ng the progressi on or onsECT/@#2007/073729

di abetes mellitus (type 1 apd,type 2 diabetes

mellitus, etc.), diabetic conpllcatlons (such as

di abetic retinopathy, diabetic neuropathy, diabetic

nephr opat hy) , - postprandi al hyperglycem a, del ayed
aomndlbeapmﬁgﬁrﬁmsmmsn ﬁ@gpﬁnﬁuga fngrerd tyicens 4, emulsion

bl I f I
§¥8§5Eg%#8b§?gg%gl %%Is gthkgig %ﬁ%rmé@é&£lcal
hypeeirapidesi éoro@es]emerra}p@mrgl%medeTnmclude, for
§¥Qﬂ{>9§e Lup %ts*i‘%rg S¢ls ef%‘ SctQlor! aef}zseﬂfhs he

crys liRe form o the sent 1 nvention or
phamﬁee@umdlrllp @@@@p{r@ml@@al tastimey ébeS’frﬁalleIb water for

glgek%ﬁr egpgﬁs&%%gqrc%hl séaq RATLNL AR Yor %&a& be

m of sui tabl e pharnmaceuti cal

glégasat BseAutIGnt apng Qﬁ@@#@@éumr@marm@m%{ i ons for

oral aglnhaLrALERRtE BEhUEempbe Pl rs@l IWil1l contain,
preparati ons such as tablets, granules, capsules, and

PORAEPSaT6r ¥8LGH | 6n Ipr ep@PdEtonsaraElsonfiifer, injection,

BGLE 8%%'09 S, t@AYbBoATUAr QR dHONS kAN A dbdie: 0.01
Sui tabl e arnaceutlcal preparatlons f'or parentera

BAfKAT §6r 4PPO ARG DA X S S AFHIRT T TR estrom

éBb@EtDoﬁlphépﬁﬁakboﬁ%oﬁﬁ st fAVERQUSHH,| fhore preferably,
preparations, using. distilled mater for |3{ect|o

‘559@. 8PsYtcal 0d o &9 SuEPEi tors O f,ddg dctive
§ﬁbﬁbd@6ntandnunha@a@b @ﬁﬁﬁﬁf%kl%ﬂ$oégy% of from about

Brgiraceutyasl, emegst L a%s hergunad |l conain, per o
about 0.01 mg/kg/day to about 50 mg/kg/day and more
preferably from about 0.0l mg/kg/day to about 30
mg/kg/day). The method of treating a disorder described in
the present invention may also be carried out using a
pharmaceutical composition comprising the crystalline form
as defiﬁed herein and a pharmaceutical acceptable carrier.
The dosage form will contain from about 0.01 mg/kg to
about 100 mg/kg (preferably from about 0.01 mg/kg to about
50 mg/kg; and, more preferably, from about 0.01 mg/kg to
about 30 mg/kg) of the active ingredient, and may be
constituted into any form suitable for the mode of
administration selected. The dosages, however, may be
varied depending upon administration routes, the
requirement of the subjects, the severity of the condition
being treated and the compound being employed. The use of
either daily administration or post-periodic dosing may be
employed.

The crystalline form of the present invention may
be used, if necessary, in combination with one or more of
other anti-diabetic agents, antihyperglycemic agents

and/or agents for treatment of other diseases. The
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suppository, teaspoonful and the like, from about 0.01
ng/ kg to about 100 ny/ kg body wei ght (preferably from

wa@bwaneB201 ng/ kg to about 50 ngy/ kg; and, norePCT/JP2007/073729

preferably, fromabout 0.01_ng/kg to about 30 ng/kg)
of the active ingredient, and may be given at a dosage
of from about 0.01 ny/ kg/day to about 100 ng/ kg/ day
(preferably from about 0.01 ng/kg/day to about 50
pgékghdayompdundse apde fréeslel pthemnawmms @)l be

%g‘%%gggggi o) %escr ?bsg in r-éhgrore%tenm?daf gé\‘/e e

onylatissape éarrml @@t ot l@Slem?gl@nphar maceut i cal

COWOS'M@”d&Q%gé' Skngnbbe g g¥ﬁ£§' EEPEVBmea%%OQ%Ein%Edco
herei n and a pharmaceutical acceptablfe cafrier
oz ageampi gy webEs¢obediyn wedehtabe@ndi.tdpnfy/ddy rarients,

yﬁléggag?éhgrgg gker ably d-ageatnH. 01 no/ kg to

out 5 nmore preferably, fromabout 0.01
rTg/ kg t%%@u@h@mﬁgﬁkmca ERBPagt tdensngegdbencraddy

A8YiRescoPshi Ht ﬁqm&nlatha%mépe@l@ss Wit e dP s, Mengs,

of adm ni stration sel ected. "The dosages, however, my
BReGar PBE deFEmditRg t@ﬁoﬁi%@m%%q%t%n Foutexamphe, tablet,

&§ﬂ§hi§”egkaﬁﬁléh%r3? @S, Q=S 16f ddiginistered
condi tion being treated and the caonpound bei ng

éﬂ'p'FB?eéor’Fh@fuéélSFtéiOPh@FeéPé‘lIlafl&d’m rﬂrstlrrattnadhascﬁllyr or

pestheerbefl @fd@%ﬁgd@&mauep@f@hoyed The cryst al l'ine
formof_the present invention_nay

necessal¥® FhHYEbibihA®i BATW PA Bﬁ@lBVdﬁBFQ 81f Glhl’?efcompound

ant fodinabet i(c) agant e ?&tepmt@@r Fliresed Gniagaitess amnad/ins
reatmant 0 t her dlseases Thgcpres t

ents for
E%%BHHGS dhd €h8se otsﬁérve&éje r‘rﬁ'}e&e iona

containing a poor solvent.

Examples of good solvents which have been found
suitable include ketones (e.g., acetone, 2-butanone),
esters (e.g., ethyl acetate, methyl acetate), alcohols
(e.g., methanol, ethanol, i-propancl), and a mixture of
these solvents. Examples of poor solvents include alkanes
(e.g., hexane, heptane), aromatic hydrocarbons (e.g.,
benzene, tbluene), ethers (e.g., diethyl ether, dimethyl
ether, diisopropyl ether) and a mixture of these solvents.

One preferred preparétion of the crystalline form
of hemihydrate of the compound of formula (I) typically
involves dissolving in a good solvent (e.g., ketones or
esters) crude or amorphous compound of formula (I)
prepared in accordance with the procedures described in WO
2005/012326 pamphlet, and adding water and a poor solvent
(e.g., alkanes or ethers) to the resulting solution,
followed by filtration.

In case that a good solvent is soluble in water, a
poor solvent needs.not be used and water may be added to

the solution of the compound of formula (I) in the good
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adm nistered in the sanme dosage form or in a separate
oral dosage formor by injection. The dosage of those

wW@g®soe93rry vary according to, for exanple, agesT/JiERoay073729

wei ght, conditions of patientg, _adm nistration routes,
and dosage forns. These pharmaceuti cal conpositions

may be orally adm nistered to mamral i an species

i ncl udi ng human bei ngs, apes, and dogs, in the dosage
Bolwedt, sbothexampudllidhl etf tdepsmpowyrami eformula (I)

ROWOBL. 4QE-RALER! ghalhy admpisstered in the form of

I'njection preparat|on or |ntranasally or in the form
of tranbtera®¢ phrtha PRercepsvanti Ae fised, opvater is

B?E‘f@l‘%@ e.Qtqt BG %%%%n%fo‘cl fey iy fi‘n&l'ér Célﬂupx‘%alents to

prepared froma m xture of conpound (I)

sbpveamranadwatef oraptiaondl)l ,y té@qt?&iqﬂ &P Efib‘brls

?9&@9%1 agphes nobingeed & vents Wjch have deefolume of
ound sui tabl e include ketones (e.g., acetone,

vabatandhe) theedpers SCaVENt dishyiredcdiarly Uatthyin amount
geebatero abcehpks 6F SoluiRl RANGhe fdNAUolvent.

i -propanol) , and a m xture of these sql vents.
Exanplégh%fpb%%¥s§oF9Eﬁ%§lPHélHBQeéIWQ&@Q téeg crystalline

bexaefinhaphaBehf @henNidnpdwHd 0GAr BNSE d@re ;may be
benzene, toluene) ethers (e.g., diethyl ether,

Emﬁéfhﬁﬁ %Vh@?teapﬂ§8§ropyl ether) and a mixture of

t hese S(Qﬁd/@fltﬁheéhecﬁﬁ@iﬁﬁbﬁg pPeeparalilen aefichhean
%ne f orm of, enhvydrate of the, conpound of
0

¥) PeyFREat Ared dio¥EHSAm P ydva
sdkventd( eefiperketigees or esters) crude or anorphous

Conpounghgfcgyggyifigé)form of hemihydrate of the compound
of formula (I) is significantly easier to isolate than
amorphous form of the compound and can be filtered from
the crystallization medium after cooling, and washed and
dried. Also, the crystalline form of the present
invention is more stable than the amorphous form of the

compound of formula (I).

Examples

EXAMPLE 1: Crystalline 1-(B-D-glucopyranosyl)-4-methyl-3-
[5-(4-fluorophenyl)-2-thienylmethyl]lbenzene hemihydrate

- (B-D-glucopyranosyl)-4-methyl-3-[5-(4-
fluorophenyl)-2-thienylmethyl]benzene was prepared in a
similar manner as described in WO 2005/012326.
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prepared in accordance with the procedures descri bed
in WO 2005/ 012326 panphl et, and addi ng water and a

w@oms/0eBkvent (e.g., al kanes or ethers) to thePCT/JP2007/073729

resulting solution, followed py filtration. In case
that a good solvent is soluble in water, a poor

sol vent needs not be used and water may be added to
the sol utjon of the compound of formula (I) in the
goodsol vgnt_sq; th

s solublllty of the conpo
formul a é:feased» ;hﬁ&ﬁﬁ—ease
that a pgor solvent is used, water gf erably used
i n amount® of (1 to 10 nol ar eqU|v3ﬁ§ng 0 the conpound
of formula (I) t he good sol vEfP @herably used in
amount of 10 to 100 tinmes of vol unedods water, and the
poor solvent is preferably used i# anount of 0.1 to 10
times of volfme of the good solvent. The Y eC|se
condi ti ons
of the co
det er m ned. 1ggr these conditions, crysthl
can preB r / be carried out at a IgyeP anbi gnt or
el evat e Qoat ure. The crystalline ?
hem hydr at e %f the conpound of fornula (1¥is

signifi t easier to isqlate than _a phou formo
t he conzgﬂnh aﬁdSEEHtBSnfO% 3 g OFFbH1ﬂﬁ% {h EﬁuoroPhenyl)
QP¢$1I1@|n|yierﬁtir@f1]mid4mﬁﬁ1@anm I (o, 2&dowashed and

ent

CRrenTn ey o RIS Al CHEor DODeTT or kg 2dded n-

bheyddeMﬂmm(ﬁlf&MThﬁthd)solutlon, 50.0 ml) dropwise at -

67 to —-70 °C under argon atmosphere, and the mixture was

stirred for 20 minutes at the same temperature. Thereto
was added a solution of 2 (34.0 g) in toluene (240 ml)
dropwise at the same temperature, and the mixture was
further stirred for 1 hour at the same temperature.
Subsequently, thereto was added a solution of
methanesulfonic acid (21.0 g) in methanol (480 ml)
dropwise, and the resulting mixture was allowed to warm to
room temperature and stirred for 17 hours. The mixture was
cooled under ice - water cooling, and thereto was added a
saturated aqueous sodium hydrogen carbonate solution. The
mixture was extracted with ethyl acetate, and the combined
organic layer was washed with brine and dried over
magnesium sulfate. The insoluble was filtered off and the
solvent was evaporated under reduced pressure. The residue
was triturated with toluene (100 ml) - hexane (400 ml) to
give 1-(l-methoxyglucopyranosyl)-4-methyl-3-[5- (4~ |
fluorophenyl)-2-thienylmethyl]-benzene (3) (31.6 g). APCI-
Mass m/Z 492 (M+NH,).

(2) A solution of 3 (63.1 g) and triethylsilane
(46.4 g) in dichloromethane (660 ml) was cooled by dry ice

- acetone bath under argon atmosphere, and thereto was
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Exanpl es EXAMPLE 1 : Crystalline 1-
(b- D gl ucopyranosyl) -4-nethyl-3- [5- (4-fluorophenyl)

WO 2e08l06%B2% | net hyl ] benzene hem hydrate 1- PCT/JP2007/073729

(b- D- gl ucopyr anosyl) -4-mat_hyj[ 3- [5- (4-

fl uor ophenyl) -2-thienyl nethy ? benzene was prepared

in asimlar manner as described in WO 2005/ 012326. (1)

T o asolution of 5-bromo-I- [5- (4-f |luorophenyl) -
adﬁﬁﬁe@mqnuiSQMqonqniﬁnﬁﬂAMQnﬂﬁ%ne gthyP8ethgr)complex
el hydnof Hdluene (48

gg ? Xﬁ b%t Aéﬁ?qjl%eulla%%lv%]exane séo(?lu%)]C g?;,]})&eV‘%é%e
aﬁ@mrsaéuate 16175 tmwturﬁ oVarC aﬂrﬂd@re@rig@nwarrrmgph@r eC and
aRd rtrhe HoH W MAS St ek TQne? @erﬁﬁé‘f’é%r@t £h§aturated
same tenperature. Thereto was added sol ution

eguegus )Sqdﬁr%lhya@qezwamqoreﬁr%vﬁ%@mom héB%n@l was
LEARE, alWde t N childi& B XY &tas ddriderssthifede§0rrie
hour at the sane tenperature. Subsequently, thereto
RES2BdGe O3 VESItUMEEh Y I IRATREh eAST oFRRUGRS dP¥easery, and

then reBtibRRok aA b utdd dridMuEstse Nthd ekt £S&H E8NGith ethyl
m xture was allowed to warm_to room tenperature and

EFPFREG UL CEr HOG STIRTE Gritadfite Was Woited Whblrvater
twiaker deaeld REse ranthdriyieind sAaSf addeth@ @@éw@a efith

ueous sodi um hydrogen carbgnate sol ution.
T IR S CoRamC 0 WP O wao L eked ¢hG and the

golbened wasyaviapdrayesd Wasievashathodd ipﬂfsmr@ndndél EQSldue
over

sium,sul f Th |nso s filtered of
RRS CRs B et o kARt il ol e pF RS tare were
Ehdedesludzmhywa%t&feﬁ uredtechwi tand g'tzﬂ)er(@ l0Q rine mlxture
hexan 400 iive 1- (1- net 10X copyrano
et T R e oo St dlons
pbenipmaaté)w@&ld@h}ébted&gﬁdﬁhﬁﬁ with ethyl acetate -

diethyl ether (1 : 4) and dried under reduced pressure at

room temperature to give 1-(B-D-glucopyranosyl)-4-methyl-
3-[5-(4-fluorophenyl)-2-thienylmethyl]benzene hemihydrate
(33.5 g) as colorless crystals. mp 98-100°C. APCI-Mass m/Z
462 (M+NH,). 'H-NMR (DMSO-d¢) & 2.26 (3H, s), 3.13-3.28

(4H, m), 3.44 (1H, m), 3.69 (1H, m), 3.96 (1lH, d, J = 9.3
Hz), 4.10, 4.15 (each 1H, d, J = 16.0 Hz), 4.43 (1H, t, J
= 5.8 Hz), 4.72 (1H, 4, J = 5.6 Hz), 4.92 (2H, d, J = 4.8

Hz), 6.80 (iH, 4, J = 3.5 Hz), 7.11-7.15 (2H, m), 7.18-
7.25 (3, m), 7.28 (1H, d, J = 3.5 Hz), 7.59 (2H, dd, J =
8.8, 5.4 Hz). Anal. Calcd. for Cy3H25FOsS:- 0.5H,0: C, 63.56;
H, 5.78; F, 4.19; S, 7.07. Found: C, 63.52; H, 5.72; F,
4.08; S, 7.00.

Example 2

An amorphous powder of 1-(f-D-glucopyranosyl)-4-
methyl-3-[5-(4-fluorophenyl)-2-thienylmethyl]benzene (1.62
g) was dissolved in acetone (15 ml), and thereto were
added H;O0 (30 ml) and a crystalline seed. The mixture was

stirred at room temperature for 18 hours, and the



mZ 492 (IYHNH 4) . (2) Asolutionof 3 (63.19g)

and triethylsilane (46.4 g ) in dichloronethane (660
workgosiess2tool ed b y dry ice - acetone bath undeCT/aRQer073729

at nosphere, and thereto wasa d_dropw se boron

trifluoride ethyl ether conmplex (50.0 m), and the

m xture was stirred at the sane tenperature. The

m xture was- allowed to warmto 0 OC and stirred for 2

bPyecsd piseteheasame tlagiadt washed suttlr aaet ergieous20 (1 :

3008y deogel AUP S Saldal JAMRLM gas-agged

m xture was stirre or 30 "'m nut es.
Segreire tegley &mt gl ém%%@dl%m&arrwuk)e'd‘l PrekRyte3-

Q@dftllﬂ%rro %‘e%‘ﬂzq ‘A@S-'o‘?ﬁt&r{%ﬂ:ﬁé\! l"\ﬁié{zé’}{‘@ iwech{ RE& £t o

ace tw ce. r _was washed
tﬁzwﬂt)erast W é’r ecF%(Fé}a Q7 fate and
treated with activated carbon. The |nsoluble was
filtered off and the solvent was evaporated under
reduced pressure. The residue was dissolved in ethyl
acetate (300 m) , and thereto were added di et hyl
ether (600 m) and H2O (6 m) . The m xture was
stirred at roomtenperature overnight, and the.
preci pitate was collected, washed wth ethyl acetate -
diethyl ether (1 : 4 ) and dried under reduced
pressure at roomtenperature to give 1-
(b- D-gl ucopyranosyl) -4-methyl- 3- [5-
(4-fluorophenyl) -2-thienylnmethyl] benzene hem hydrate
(33.5 g ) as colorless crystals, np 98-100 OC .
APClI-Mass mZ 462 (MtNH ). 1H NVR (DMSO d6) d 2. 26
(3H, s), 3.13-3.28 (4H, m), 3.44 (IH m), 3.69 (IH,
m), 3.96 (IH d, J =09.3 H), 4.10, 4.15 (each IH, d
J 16.0 Hz), 4.43 (IH t , J =5.8 Hz), 4.72 (IH, d
J 5.6 Hz), 4.92 (2H, d, J = 4.8
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Hz), 6.80 (IH, d, J =3.5 Hz), 7.11-7.15 (2H, m),
7.18- 7.25 (3H, m), 7.28 (IH, d, J = 3.5 Hz), 7.59

W@ 20dg/06i327 J = 8.8, 5.4 Hz). Anal. Calcd. for QCT/JP2007/073729

H25F06S-CSH 20: C, 63.56,_H3 5.78, F, 4.19; S,

7.07. Found: C, 63.52; H, 5.72; F, 4.08;, S, 7.00.
Exanpl e 2 An anor phous powder of 1-

(b-D- gl ucopyranosyl) -4- nethyl-3- [5-

(4-fl uorophenyl) -2-thienyl W] benzene (1 .62 g )
was di ssolved in acetone (15 m), and thereto were

dded @) d I m xture
?k/as st :_E?‘r ef(ﬁgl:gir%é%gt 8§ glr a?k}ldffag hou-léh,eD and
thepreyirgnostye ) wdsnmlﬂydctdeSWaﬂs-h@dJWWh@ml one- -
and dried under reduced pressure

g%??%§lme%n¥elﬁgteumrzgnto give 1- (b-D gl ucopyranosyl)

-4-met hyl - 3- [5- (4-fluorophenyl) -2-thienyl nethyl]
éenzeneAh 125 8o §58cAihyBTaRE Ul @Al YS! Ay

97- 10088%&%1% S . %\ ér)}/’gt gl i ne of hlem hyd ratlé1g 2

pwriee: B D@IYU@]Grf)frr@rﬁ?Gst)@ln) paftfgtrhycamrigmng the following
@6 Uali%'é%pﬁx%ﬁléu)redz usﬂﬂger@dl{ n%taﬁ)ﬁa]tﬂ%%nzﬁn%G 0.2, 13.54

é(sj i ne drdate of claimi , having a
ér X5 8 é-’l fof r2act1190r$2pa*%t0er2n Hbri%i Y T he-2-
foI | ow ng 2Q val ues neasured using CuKa radi ation:
4.36 0.2, 13.54_ 0.2, 16.00 0.2, 19.32 + 0.2, and

- 30.80 M. eorystalhippyefanpmabysrakenioly fladd 3 Qaaiing

Subshawniktna 19YybEhantsaile K1 Sﬁ@fﬁ&d@%r@'ﬁéi@&fﬁ Ofs set
pattern_as sét out in FIG . Acrystalline of

F’?éﬁ] APdFdfe df claim1 , havi ng subst antially the sanme
| R spectrum as set out in FIG 2 .

4. A crystalline of hemihydrate of claim 1, having

substantially the same IR spectrum, as set out in FIG. 2.

5. A process for the preparation of a crystalline of
hemihydrate of claim 1, which comprises forming a solution
of 1—(B—D—glucopyranosyl)—4—methyl—3—[5-(4—fluorophenyl)—
2-thienylmethyl]benzene and crystallizing said hemihydrate

from the solution by precipitation or recrystallization.

6. A pharmaceutical composition comprising an
effective amount of a crystalline of hemihydrate of claim

1 and a pharmaceutically acceptable carrier.

7. A method for treatment or delaying the progression
or onset of diabetes mellitus, diabetic retinopathy,
diabetic neuropathy, diabetic nephropathy, delayed wound
healing, insulin resistance, hyperglycemia,
hyperinsulinemia, elevated blood levels of fatty acids,
elevated blood levels of glycerol, hyperlipidemia, obesity,
hypertriglyceridemia, Syndrome X, diabetic complications,

atherosclerosis, or hypertension, which comprises



5 . A process for the preparation of a crystalline of
hem hydrate of claim1l , which conprises formng a

waeloassa7 of 1- (b- D gl ucopyranosyl) -4-nethyl PCBIP&H073729

(4-fluorophenyl) - 2-thienylngfhyl] benzene and
crystallizing said hem hydrate fromthe solution by
precipitation or recrystallization. 6 . A
pharmaceuti cal conposition conprising an effective
anndntl sokrangr s ttalelriape udfi dedntivhyedrf et ofe clrdowntl ahda
?r?@%'ﬁgﬁ@ 'oqfalhleg\j]% tabl g caryier, 7 . A method
or treafment "or deldying the progression or onset of
di abetes nellitus, diabetic retinopathy, diabetic
neur opat hy, di abetic nephropathy, delayed wound
heal i ng, insulin resistance, hyperglycem a,
hyperi nsulinem a, elevated blood |evels of fatty
aci ds, elevated blood | evels of glycerol,
hyperli pi dem a, obesity, hypertriglyceridem a,
Syndronme X , diabetic conplications, atherosclerosis,
or hypertensi on, which conprisesadm nistering a
therapeutically effective anount of a crystalline of
hem hydrate of claim1 .



