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WO 2006/117359 PCT/EP2006/061956 1 Crystalline form of
1-chloro-4-(B-D-glucopyranos-I-yl)-2-[4-((S)-
ran-3-yloxy)-benzyl]-benzene, a method for its preparation
M§;{ﬂ%}ﬂ§§§g§e thereof for preparing medicaments 5 The invel%%%l?ze EGUR N
a crystalline form of 1-chloro-4-(R-D-glucopyranos-1-yl)-2-
[4-((S)-tetrahydrofuran-3-yloxy)-benzyll-benzene, to a method for the
oroparGRE BRI T ST QERE Bel R G RS 1115
tafradigaronian Bagkorgperiipdineitinh Hethed 050 IR BFbparation and the
1-chloro-4-(R-D-glucopyranos-1-yl)-2-[4-((S)-tetrahydrofuran-3-
yloxy)-benzyl]-ben A5t NR" &R AATREFRAF G FREIERMEP S mpound A") is
described in the international patent application WO 2005/092877 and
has the chemical structure acpor(i;ling to formulaAClI/0C 0 HO A HO
TRS PYBTERNFRIBTES 1 B HTYSIAIEER,IBEY Bldre arave ERiaMnennimpas iy y)-2-
[4effspidtratiyeirgdinm3dependenigicese @20 aréthsGbIihpastssdesbon
thSGLgTZ' Th ime%h%ﬁj of m%_rxwufacft%lre of the,compound A gs described
HERliRHESY ABIOINIG 48y REIRR oS RIAIE LRt BrE R aceutical
activity is of course the basic prerequisite to be fulfilled by a

pharmaceutically active a %ré}( bl%f!%% same {rswa Horo{yed as a medicament

on the market. However,%‘re‘rg'a'rem%'mg;%rﬁonal requirements a
TMM@OQOdC‘aW_iDM(\GeWGMMWDy%@h( @h@ea@!iﬂm
yi?@ﬁ?eﬁ%@%é’ﬂ&&gmﬁ%%ﬁﬁ YYVERAER (9 ANECRHMABLIE 51 Ee8E ribed

active substance itself.
in the infernational patent application WO 2005/082877 and has the chemical

structure according to formula A

The compounds described therein have a valuable inhibitory effect on the sodium-
dependent glucose cotransporter SGLT, particularly SGLT2. The method of
manufacture of the compound A as described therein does not yield a crystalline

form.

A certain phamaceutical activity is of course the basic prerequisité to be fulfilied by a
pharmaceutically active agent before same is approved as a medicament on the
market. However, there are a variely of additional requirements a pharmaceutically
active agent has to comply with. These requirements are based on varicus
parameters which are connected with the nature of the active substance itself.
Without being restrictive, examples of these parameters are the stability of the active

agent under various environmental conditions, its stability during production of the
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Without being restrictive, examples of these parameters are the stability of
the active agent under various environmental conditions, its stability

%@gﬁg%gction of the WO 2006/117359 PCT/EP2096/06pjc9ﬁ?l§l,zﬁ[]3 /161956
pharmaceutical formulation and the stability of the active agent'in‘the fina

medicament compositions. The pharm&ceutically active substance used

for preparing.the pharmaceutical composjtions should be as pure as
PSRRI T I Ao R BopL A A BERPI e Bhcer
meditauseahytoposibakb Tien glimmnsadditidsigsseintiabihpravenided fige of

rgha;ma%ggti%%L&og uqiétipggmwgic;th c%ntﬁirhsi baddition to the act%%l gt
pagi.g?ve%ubsf)ance, Teakdown progucts. tere f, foF 8)?%?& RRERYy and IS
sighilibs ithisngitemnt Sibegy enssbbtapoeranthed medezarasoosreghirbenestal

o RS Seedtl iRy s of Bie eteaartiittaiions
whicle 6INtRINy toadditivn eriterecinaoneliveisuibsinonet ugrkdengzedottae
theRd ,@PQM&%PMB@MQ@@%& &ﬁ%&ﬁ%@a@x@&&@x&r%@ﬁ

Since breakdown of the pharmaceutically active substance as a

megisaraih@ighhBmigsehae blsaRgriiag to be avoided as far as possible,
in 15 spite of the hard conditions required during the process, it is
essential that the active substance should be highly stable throughout the

Ugiiridigsirbutics ity mericannd kuibstiprauetominenaftisaldreifining

péhﬁgﬁﬁﬂi%@f@?@%é?iﬁﬂﬁéﬁﬁbﬁé@f} B gNes: @nh@W;l%%@QQ'ﬂ]? %nsure uniform
pharmaceutical formulatio ich always contains the specified amount

o RS AP 29 3 08 S AUBEP AP AR P el BHERDle

levehycayidsyigrihdingirsimg: (reatsior pfépapngrinadrgicaty active substance as

harmaceutical formulation is the input.of engrgy caused by this proces ,

= S e R R B R B 558, i

sﬁhuﬁbmmmmﬁonpmwammanﬁdmaﬁﬁai dnabdthe active

sﬂ%ﬁﬂg&'@I’Fgﬁl&ryétr%ﬁg'gfab%ntﬁ?oughout the grinding process. Only if the

active substance is sufficiently stable during the grinding process it is possible to

produce a homogeneous pharmaceutical formulation which always contains the

specified amount of active substance in a reproducible manner.

Anocther problem which may arise in the grinding process for preparing the desired
pharmaceutical formulation is the input of energy caused by this process and the
stress on the surface of the crystals. This may in certain circumstances lead to
polymorphous changes, to amorphization or o a change in the crysial lattice. Since
the pharmaceutical quality of a pharmaceutical formulation requires that the active
substance should always have the same crystalline merphology, the stability and
properties of the crystalline active substance are subject to stringent requirements
from this point of view as well. '

The stability of a pharmaceutically active substance is also important in
pharmaceutical compositions for determining the shelf life of the particular
medicament; the shelf life is the length of time during which the medicament can be

administered without any risk. High stability of 8 medicament in the abovementioned



25 the pharmaceutical quality of a pharmaceutical formulation requires

that the active substance should always have the same crystalline

morphology, the stability and properties of the crystalline active

substance are subject to stringent requirements from this point of view as

well. 30 The stability of a pharmaceuéically active substance is also

important in pharmaceutical compositions for determining the shelf life of
PhERE BeRHEGRI CRIBERSIRERH RS heirS sisaan gerMIitiaNS dariigwinen an
addiitenze didasneny <o betncipistercywithiosraamyuiskirtigh stability of a

medicament in the abovementioned 3 pharmaceutical compositions

under various storage conditions is therefore an additional advantage for
Theoabereriatie sl M@ ermdiedizessrdheTveaissdrsionhsrmeisutisally active
subisgees dbeacryent sl pharnspsssiigalisigativan LS NRAS SERE U W ater.

the increased weight caused hy the uptake of water. Pharmaceutical
P R RS, ARG it (o e o be

composlitons Wit
profestiethfietaradisting storige stoeds, theadiditive eisliiablofdsyitaple drying

ag @8Nty WY BIANARBeLD iR Ak CONUIPAMGIVIRES L iB ROeSEG L T om

moisture. Pref Ta ly, therefore, a pharmaceutically active substance
mo{Hifd i s gndﬁﬂp@ﬁ%oécsBﬁ%ﬂ%ﬁﬁ%@@ﬁé@ﬁ&ﬁéﬁﬂ%ﬁﬁowd be
onlyveligidfired crystalime form allows the purification of the drug substance

by recrystallization. Apart from the requirements indicated above, it should

be generall{ borne in mind that any change to the solid state of a

Furheimpiteuthiay eyaiEsLBonalhthie cdplnge ofivRiabingg faypnyaiiewrs the

purdivditirenficiad staljldvigivasca bigndicasialaghmntage over less stable forms
of the same medicament. The aim of the invention is thus to provide a
stable crystalline form of the compound A which meets important

ApgEqliREmMERy AARHRRE O phdichire rkars. Hcabewdbeeagensealy borne in

mireREDaRd eRAME: to the solid state of a pharmaceutical composition which is
capable of improving its physical and chemical stability gives a significant
advantage over less stable forms of the same medicament.

The aim of the invention is thus to provide a stable crystalline form of the
compound A which meets important requiremenis imposed on pharmaceutically

active substances as mentioned above.

Obiject of the invention

The disciosure relates to a crystaliine form of the compound A.

In a first aspect there is provided a crystalline form of compound A such as 1-
chloro-4-(3-D-glucopyranos-1-yl}-2-[4-((S)-tetrahydrofuran-3-yloxy)-benzylj-
benzene having an X-ray powder diffraction pattern that comprises peaks at

18.84, 20.36 and 25.21 degrees 20 (x0.05 degrees 20), wherein said X-ray
powder diffraction pattern is made using CukK,; radiation.



Object of the invention The disclosure relates to a crystalline form of the
compound A. in a first aspect there is provided a crystalline form of
compound A such as 1- ch loro-4-(t1-D-g
lucopyranos-1-yl)-2-[4-((S)-tetrahyd rofuran-3-yloxy)-benzyl]- benzene
having an X-ray powder diffraction pattern that comprises peaks at 18.84,

in 2036:3R4 23 F'?Qé?&%@.%@&g’eﬂe%?ﬁgﬁgr"gggﬁgﬁ _Sisid LI r0-4-(-D-

powder diffraction pattern is made using In a'second

glugeputatirerd- ) prddid 2 deliasoihal N auchiexichino-psizene wherein at
leaSiUseRYEREaR: kybseitd (R)pleEaRy A a5ra-WOXKNaRmAL *?g%rrﬂé%edeﬁned

wherein at least 50% of said substance is present inthe form o
hergagiffe 3orhhaeldliid hereinbefore and hereinafter. In the light of the
pharmaceutical efficacy of the compound A a third aspect relates to a

harlriggceutical composition or medicament comprising the crystalline

in ?BF’m '48HHBE RERIMBSRIicah SHiRM RN SPIeRRYBdiiert TR aspect
relalisslorure refiiesiaceuseanl acerysisiioe foim ardrbineshheseinbairg Othe

h{ari ina¥ter for pre arin%aghﬁrrpaceuti I comgﬁsition which is suitable
Yo7 f 1€ (rEAhe eoﬂ?r% ehtiOR DPLsBY br'é8H8itions which can be
influenced by inhibiting sodium-dependent glucose cotransporter SGLT,

e Ina.f ct, re is provided.the use of the . _
" %yéﬂﬁ%%rﬁ)%kg% éﬁl]s%ic{?ségég f%ﬁgf%sfég]éré%%nngaa“ Satér’?ﬁg e%f@a?s defined
heregmhpgtuition Waieingfteuifablerégratieg teepharmace yirerkntiopositigre which is

suiMetyBe R dinbsirnmelitise 69 B“C%?%é?%ggagﬁ&%%ditions which can be

__hyperinsulinaemia, glucose metabolic disorder, insulin resistance,

INflHGRERR ¥y nidRiENIn HeciHEr-EaTssintEnt Bhecarglosor@nsposieto SCLT,

preés@efaserystalline form as defined hereinbefore or hereinafter for
preparing a pharmaceutical composition

in a fourth aspect, there is provided the use of the crystalline form as disclosed
above for preparing a pharmaceutical composition which is suitable for the
treatment or prevention of type 1 and type 2 diabetes melliitus, complications of
diabetes, hyperinsulinaemia, giucose metabolic disorder, insulin resistance,

metabolic syndrome.

In another embodiment the disclosure relates to a use of a crystaliine form as
defined hereinbefore or hereinafter for preparing a pharmaceutical composition

which is suitable for the treatment or prevention of metabolic disorders.

In a further embodiment the disclosure relates to a use of a crystaliine form as
defined hereinbefore or hereinafter for preparing a pharmaceutical composition

for inhibiting the sodium-dependent glucose cotransporter SGLT2.



which is suitable for the treatment or prevention of metabolic disorders. In
a further embodiment the disclosure relates to a use of a crystalline form
as defined hereinbefore or hereinafter for preparing a pharmaceutical
composition for inhibiting the sodium-dependent glucose cotransporter
SGLT2. 4a In a further embodimentthe disclosure relates to a use of a
In &WﬁtﬂéP%&%’E&h?fﬁeﬁ??ﬁ!é%@g@é%'?&f%%@shﬂ%'Wﬂ?%@é%‘ﬁ?&@ﬁﬁﬂ%"’mrm as
%Qqarmace_utlcal composition for preventing the degeneratior of pancreatic
defiad dagiahaiBraoRtifpreiitieafeldir aRaona s armaisiing! sfomposition
for PgRGERIigbeta crllsedRatdrner paRedimentthe disglosHiedel/esin@ving

use of a crystalline form as defined hereinbefore and hereinafter for
angprieRiRy A is-iacioneincehnsesirati s hiatieirlifing, slowing, delaying
or treating diseases or conditions attributed to an abnormal accumulation
i of Ii\{ggefat in a Patient igﬁn&ed thereof. 5 In a fifth aspect the disclosure
N P Ul SR RHBE To N KA R R RElRR G FrvSasHietiradtaliine form as
defirereihbedimestme hertinaftenateidfonethashangprisingribe fofieningnstergion
for%% %‘%’ﬁﬁ%?g}%%%@gg#%ﬁﬁ%_?ﬁqﬁﬂg(g§_eases or conditions atiributed to
an srahyrofuanm-Giploxy pbiveryipbierz paddentadrsolbedtiosaahixture of
solvents to form a saturated or nearly saturated solution; (b) storing
preferably with cooling the solution to precipitate the crystalline form and
thus to yield a suspension; (c) isolating the precipitate from the
suspension; and-(d) drying the precipitate until any excess of said solvent
or mixture of solvents has been removed. Further objects of the
disclosure become apparent to the one skilled in the art from the following
detailed description of the invention and the examples.



Brief Description of the Figures The Figure 1 shows an X-ray powder
diffractogram of the crystalline form. The Figure 2 shows the
thermoanalysis and determination of the melting point via DSC of the
crystalline form. Detailed description of the invention Surprisingly, it has
been found that there exists a crystafline form of the compound A which

in Ubfils apoutant '@9%%%0@&@&99%&%@98'?%% GREr QQ!XT%SE form

present invention relates to a crystalline form of the compoun _
as EghpstinaersiRbRiayEnandeharribalemeaits orathsd rmpsisingidr-fajowing
stepgwder diffraction (XRPD) patterns. The crystalline form is characterised

by an X-ray powder diffraction pattern that comprises peaks at 18.84,
(@) 2%?’%"5!5@2 FPGEGREdS 5590.65 detfiius-2df-Wrrbreamyaanasxirgy-2-14-((9)-
tetrflOWeEL Aiffraglion patien i made Using Saifaitratiationbie of solvents to

2006/]{17?f5§ PCT/EP2006/061956 6 In particular said X-ray powder
forgifg SSRGS ST SR RAUN% 60, 18.84, 19.16, 19.50, 20.36
(b) anori2d. 2tadegrelgsvith(0daBinte gheeschowihepiacipithd$-tay R9atdiine form

[ffractio ttern is made using CuKat radiation. 5 More specifically, the

amgjﬁgs aﬁfr%@darr% 7S Sharactetised by an X-ray powder diffraction pattern,

(c) inaldéngsthe Cuacinitatdidtion, s pengivisesrpkaks at degrees 20 (0.05

0 S LT oA s

hasgbegiusarmevsity I/lo [] [A] [%] 4.46 19.80 8 9.83 8.99 4

Further objects of the disclosure become apparent to the one skilied in the art

from the following detailed description of the invention and the examples.

Brief Description of the Figures

The Figure 1 shows an X-ray powder diffractogram of the crystalline form.
The Figure 2 shows the thermoanalysis and determination of the melting point

via DSC of the crystalline form.

Detailed description of the invention

Surprisingly, it has been found that there exists a crystaliine form of the
compound A which fulfills important requirements mentioned hereinbefore.

Accordingly the present invention relates to a crystaliine form of the compound A.

This crystalline form may be identified by means of their characteristic X-ray
powder diffraction (XRPD) patterns.

The crystalline form is characterised by an X-ray powder diffraction pattern that
comprises peaks at 18.84, 20.36 and 25.21 degrees 2® (x0.05 degrees 28),

wherein said X-ray powder diffraction pattern is made using CuK, radiation.
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11.68 7.57 4 13.356.63 14 14.69 6.03 42 15.73 5.63 16 16.205.47 8
17.954.94 30 18.314.84 22 18.434.81 23 18.844.71 100 19.16 4.63
42 19.504.55 31 20.36 4.36 74 WO 2006/117359 PCT/EP2006/061956
wERhbs 4838 13 21.18 4.19 11 21.46 4.14 13 22.09 4.02 T 22260056
4 22.713.9128 23.443.7927 23.723.753 24.09 3.69 3 24.33 3.66 7
24.81 3.59 24 25.21 3.53 46 25.65 3.47 23

in particular said X-ray powder diffraction pattern comprises peaks at 14.69, 18.84,
18.16, 19.50, 20.36 and 25.21 degrees 20 (£0.05 degrees 20), wherein said X-ray

powder diffraction pattern is made using CuK; radiation.

More specifically, the crystalline form is characterised by an X-ray powder diffraction
pattern, made using CuK 1 radiation, which comprises peaks at degrees 20 (£0.05

degrees 20) as contained in Table 1.

Table 1: X-ray powder diffraction pattern of the crystalline form (only peaks up to
30°in 2 ® are listed):

20 d-value Intensity I/l
[’] [A] [%]
4.46 19.80 8
9.83 8.99 4
11.68 7.57 4
13.35 6.63 14
14.69 6.03 42
15.73 5.63 16
16.20 5.47 8
17.95 4.94 30
18.31 4.84 22
18.43 4.81 23
18.84 471 100
19.16 4.63 42
19.50 4.55 31
20.36 4.36 74




26.40 3.37 2 26.853.328 27.26 3.27 17 27.893.202 28.24 3.16 3
29.01 3.08 4 29.41 3.03 18 Even more specifically, the crystalline form is
characterised by an X-ray powder diffraction pattern, made using CuKat
vaslmtign7egaich comprises peaks at degrees 20 (0.05 degrees28)088061956
shown in Figure 1. 5 WO 2006/117359 PCT/EP2006/061956 8
Furthermore the crystalline form of comBound A is characterised by a
m¢Ilting point_of about T49C3C (determined via OSC; evaluatedas
onset-tempé’r%ﬁﬁe; heating rate 10 K¥/#%n). The obtained DSC3urve is
shpwnin Figure 2. 5 The X-ray powder diffraction patterns are recorded;
within the s%o’lpésof the preent inverftid®, using a $TOE - STADI
P-fiffractometer in transmigsion mode fitted with a [location-sensitive
detector (O@ﬂ})dfﬁnd a Canpde as X-rﬁ;’@ource (CuKal radiatiol® X =
1,54056 A, 40KV, 40mA). Tn the Table T above the|values 20 [ denote
the angle of€iffaction in degrees arfti®he values '|d [A]" denoté€ the
specified distances 10 in A between the lattice planes. The intensity
shpwn in th@%?g%re 1is giyenin unitd- 4% cps (counts per secoﬁd). In
order to allow for experimgntal error, the above described 2 O values
should be c¢ohéitiered acclirate to O?bg‘idegrees 2in. That is tg%ay, when
assessing v#gefgb er 15 a glven sample_of crystals ¢f the compound A'is

the crystalli m in accdrdance with'the invention, a 2 O vafle which is

experimentazlgﬁnzbserved for the samg!g5 3
24.09 3.69 3
24.33 3.66 7
24.81 3.59 24
25.21 3.53 46
25.65 3.47 23
26.40 3.37 2
26.85 3.32 8
27.26 3.27 17
27.89 3.20 2
28.24 3.16 3
29.01 3.08 .4
29.41 3.03 18

Even more specifically, the crystalline form is characterised by an X-ray powder
diffraction pattern, made using CuKg radiation, which comprises peaks at degrees

28 (+0.05 degrees 20) as shown in Figure 1.
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should be considered identical with a characteristic value described above
if it falls within 0.05 degrees 2 O of the characteristic value. 20 The
melting point is determined by DSC (Differential Scanning Calorimetry)
weinga: RBE 821 (Mettler Toledo). A further aspect of the presentoss/osi9s6
invention relates to a method for making the crystalline form of the
compound A as defined hereinbefore and hereinafter, said 25 method

FaRiRBriate the dalaaing SteRsof abAisSaRINY iISURBRISHACH BySP MRRIRY point
ixture of solvents to form a sa,turaéeq or nearly saturated solution; (b)
Lt MO ok 15 PRI B D < SAANE K AR S LSRG RtES: neating
réeently gnihy Preciiitaleciddshewokiitoshand id(F(gh@rping the
precipitate until any excess of said solvent or mixture of solvents has
been removed. WO 2 0 06/1 1 7359 PCT/EP2006/061956 9 The terms

TisaiRiedontcn efTis SRk pied i ale RddedhRiraTing Mol el oktBresent

compound A as used.in stel&:gf . For example a solution which is

VRO ARINA 58t tS InPL AT ameEr f (RNSEHFSITh e adm Ejadewith a
IStHRISJsrsied Wik des PO ED I 216dys RHINedL 4B Yo rayisabie s abaxdis aiation,

preferabl z?lected from theé?troup consisting of C1.4-alkanols, water,
te,

Aty ti8e, AU ntREAL IS R TaRiG BRRE ARG YAkteRe < o Snats the
aolithebdibaivenisn dedloes prefenedmabecntpireisatasted kpatiaigiethces

. ISt f |, eth ' [, ethyl , diethylether, ,
R R P RGR AN S oo BRI e de o eseSin Restadip Ui

otk (esunito peraenterd) of said organic solvents with water.

In order to allow for experimental error, the above described 2 © values should be
considered accurate to + 0.05 degrees 2 ©. That is to say, when assessing whether
a given sample of crystais of the compound A is the crystalline form in accordance
with the invention, a 2 © value which is experimentally observed for the sample
should be considered identical with a characteristic value described above if it falls

within £ 0.05 degrees 2 © of the characleristic value.

The melting point is determined by DSC (Differential Scanning Calorimetry) using a
DSC 821 (Mettler Toledo).

A further aspect of the present invention relates to a method for making the
crystalline form of the compound A as defined hereinbefore and hereinafter, said
method comprising the following steps:

{a) dissolving compound A in a solvent or a mixture of solvents to form a saturated or
nearly saturated solution;

(b} storing the sclution fo precipitate the crystalline form out of solution;

{c) removing the precipitate from the solution; and

(d) drying the precipitate until any excess of said solvent or mixture of solvents has

been removed.
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15 Particularly preferred solvents are selected from the group consisting
of ethylacetate, ethanol, isopropanol and mixtures of ethanol and/or
isopropanol with water. In case a mixture of water and one or more

Wi 4eadkamals, in particular of methanol, 20 ethanol and/or isepropansiese
most preferably of ethanol, is taken, a preferred volume ratio of water :
the alkanol is in the range from about 1% 4t04: 1; more preferably from

TR0 s Lihfatdayehare eleirblatoreaRRUIZ RS dRding material of the

Preferably the step (a) is carried at about room temperature (about 20C)

COMRAICAS BFHARE N SIAP ¢RI GFABRISGUBIBBINHYChIhBaiiREed with

r&OPeRINtO B ixtam g frrsabrRNis! wse dotipysied 10 Frguse s0psekibitine oline
compound A inﬁhﬁ so%ution, in step (a) and/or in step (b) one or more
r%?ﬁ%%ﬁ)v% RO i 16) SOV TES may be added, preferably during 30 step (a)
or at the beginning of step (b). Water is an example of a suitable

Misolvent or non-solyent., The amount of antisolvent or non-solvent or of
B el S AR e OO BRI 7 oo,
wadar)\etuirrskile; acelsoiininmoston20 0@ihyikaber RGT ERRO@NIBLOS6Mare of
tﬂ@s@sﬂ%r@) the solution is stored for a time sufficient to obtain a

precipitate. The temperature of the solution in step (b) is about the same

as or lower than in step (a). During the storing the temperature of the

M REERBLALING IREF QRN Ardsy m&@rg@@%&% RYiRIRRNGIC @hanol,

temperature in the range of 20C to OC or eve ower. The steg\éb) can

isppoRwRe stibwWiRc AR KIRRG. Zcsinenw AR IHRNE MRXERR &Y fwarse more of
tesE B kR ReYipfatinrARtilreditrEpRcS Al dRMPUAWIERdB R MntB Syith

size, shape and quality of the obtained crystals can be varied.
“Walthermore the crystallization may be induced by methods as known in

the art, for example by scratching or rubbing. Optionally the (nearly)
P%%L%‘?& gsacr)é etalr%] %9 vgr?téné)r%ufls%ﬁeegtel f;lc\al}wtnhtﬁg%%cur Sc;[grllss'isiing of
ethylacetate, sthanol, isopropano! and mixtures of ethanol and/or isopropanol with

water,

In case a mixture of water and one or more Ci4-alkanols, in particular of methanol,
ethanol and/or isopropanol, most preferably of ethanol, is taken, a preferred volume
ratio of water : the alkanol is in the range from about 1 : 4 to 4 : 1; more preferably

fromabout 1: 2 to 2 : 1; even more preferably from about 2 : 3t 3 : 2.

Preferably the step (a) is carried at about room temperature {about 20°C) or at an
elevated temperature up to about the boiling point of the solvent or mixture of

solvents used.

In order to reduce the solubility of the compound A in the solution, in step (a) and/or
in step (b) one or more antisolvents or non-solvents may be added, preferably during
step (a) or at the beginning of step (b). Water is an example of a suitable antisoivent
or non-solvent. The amount of antisolvent or non-solvent or of a mixture thereof is

preferably chosen to obtain a supersaturated or nearly supersaturated solution.
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In step (c) the solvent(s) can be removed from the precipitate by known
methods as for example filtration, suction filtration, decantation or
centrifugation. 15 In step (d) an excess of the solvent(s) is removed from
thepoeaipitste by methods known to the one skilled in the atasfesos061956
example by reducing the partial pressuye of the solvent(s), preferably in
vacuum, and/or by heating above ca. 20C, preferably in a temperature

maétg% heleve %@Qﬁ%wg@m%s ?e@fm%ﬁe#&q%?%m ;%ﬁraa%m The

ma e synthesize methods SPECITIC and/or generally .
SRS e PR INGIEREN S ZBBHLLRS SIS 2065985 fan in step (a).
Drurttiaeineanethg thiolegipetstiwpaiitr: cblbeorooup@siRthd\ thaydrepound A is
investigated as it is described in the international applicati O

R ot ST o o R e B Aot gz oven
Iqwmer cirstadtire (horeambecsarithoetwitth evithentistiringrefedadyn to the one

- ; ol .
IR PSS SIn B Bl oo o
thecvigrhehaps and mvalitieh this okiabettey sials agathfineriedrFasthersiere the

{BRIINAIIBEE VAR AP BIP RIS UORABIR B #oss:. 39 é%@%hfg?

rug active substance be a mixture of crystalline forms, it is preferre
sgiatshing an cakRing (o apiydsesnonny v tevpdes Ireduiin mragydes dnpratated
Wit 8ed R 18(26/117359 PCT/EP2006/061956 11 In view of their ability
to inhibit the SGLT activity, the crystalline form according to the invention
is suitable for the preparation of pharmaceutical compositions for the

[ sRipR) e eV RN Posatye isarinRNohathéoerieraditigNrRrRisA8BRRAIs as

which _may, %@ ffected b tﬂ% inhibition of the SGLT actjvity, particularly
ioh eaPieT balon s e SR S ERARHRE Rk A PPy

suitable for the preparation of pharmaceutical compositions for prevention

I t [ S, particularly metabolic disqrders, ar conditions

!rg Sc{ﬁ%?)aa‘[sﬂégleég%r% ?frﬁéezgﬁg%ﬁ@ )(181 I l?sv’ed Fomihe précap&a&edby methods
known to the one skilled in the art as for example by reducing the partial pressure of
the solveni(s), preferably in vacuum, and/or by heating above ca. 20°C, preferably in

a temperature range below 80°C, even more preferably below 50°C.

The compound A may be synthesized by methods as specifically and/or generally

described or cited in the international application WO 2005/082877. Furthermore the
biological properiies of the compound A may be investigated as it is described in the
international application WO 2005/092877 which in its enterity is incorporated herein

by reference.

The crystalline form in accordance with the invention is preferably employed as drug
active substance in substantially pure form, that is to say, essentially free of other
crystalline forms of the compound A. Nevertheless, the invention also embraces the
crystalline form as herein defined in admixture with another crystalline form or forms.
Should the drug active substance be a mixture of crystalline forms, it is preferred that

the substance comprises at least 50% of the crystalline form as described herein.
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complications of diabetes (such as e.g. retinopathy, nephropathy or
neuropathies, diabetic foot, ulcers, macroangiopathies), metabolic
acidosis or ketosis, reactive 10 hypoglycaemia, hyperinsulinaemia,

whumoseinsstabolic disorder, insulin resistance, metabolic synameesio61956
dyslipidaemias of different origins, athqqosclerosis and related diseases,
obesity, high blood pressure, chronic heart failure, oedema and

Irhyieer wiigaeiMidi it exGRrsEline ST Sialve s URalleiesline rIeRIAIRRING to

h; tical it] f ting beta-cell d ti
Vg iR PR FuRvar e Al e s el Rmpglinador the
{réanimaniodsn Auitable rfatitetpraperationaif thbasandlikicsl cogiyesitionhich

for | i ' ne_ functi ity of ' s, I f
o e e T I LY S RSP R AR SERT 2
aftiuityadterdiicgetdhheivstabiionforayisisarieulagy dfidathe fpréparprtimarstion of

. ' ) SO - ons
S e
madrhplistFhsdemsig enfsilions soah astmeings ks A disbeteamellitus,
cORRRERRIngCRURMERRNQIdRLE dhe Mﬁ&dﬂé&hﬁ?ﬁ@&%ﬁ%& BRI Gpathies,

Therefore according to 25 another aspect of the present invention there is

d iﬁRﬁﬂBéﬂ% H%é%d"ﬁéﬁfﬁ%@@ﬁﬁ’ﬁ&?iﬁmaae!gyﬁ@d@ﬁﬁé’éthﬁoéﬁea%@iw
h@speliepns Ay ieesLimasrAaNgrmabosrRaNdR aReldbealin Rsistance,

patient in need thereof characterized in that a Pharmaceutical

ARSI TSRO R TS oG AR P RS Bh i RGBT NS AP REBSEro B gelated
diseaseslivbasityhisiglattoatiriratatite, ahrahnosmet fstve)Watiemafdiver fat

RS RRR: 10BN Db R aMARE ST PO Ry,
piymesskoieaiatompositicediéaipydierticgpbetedalitydyensedtiohdiesinakieayl

ASAAEEPIARIERY INeE M B00PULAIO50 PCTIERZGEIO01956, 12

particular, the crysta orm according to the invention 1s suitable for the
for the preparation of pharmaceutical compositions for improving or restoring the

functionality of pancreatic cells, and also of increasing the number and size of
pancreatic beta cells. The crystalline form according to the invention may also be
used for the preparation of pharmaceutical compositions usefull as diuretics or
antihyperiensives and suitable for the prevention and treatment of acute renal

failure.

By the administration of the crystalline form according to this invention an abnormal
accumulation of fat in the liver may be reduced or inhibited. Therefore according to
another aspect of the present invention there is provided a method for preventing,
slowing, delaying or treating diseases or conditions attributed to an abnormal
accumulation of liver fat in a patient in need thereof characterized in that a
pharmaceutical composition according to the present invention is administered.
Diseases or conditions which are attributed to an abnormal accumulation of liver fat
are particularly selected from the group consisting of general fatty liver, non-
alcoholic fatty liver (NAFL), non-alcoholic steatohepatitis (NASH), hyperalimentation-

induced fatty liver, diabetic falty liver, alcoholic-induced fatty liver or toxic fatty liver.
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preparation of pharmaceutical compositions for the prevention or
treatment of diabetes, particularly type | and type 2 diabetes mellitus,
and/or diabetic complications. 5 In addition the crystalline form according
Yooth@dnvesstion is particularly suitable for the prevention orgtraaimrond/afi9ss
overweight, obesity (including class I, ¢lass Il and/or class Il obesity),
visceral obesity and/or abdominal obesi?y. 10 The dosage required to

IAGRIRNRIHIE Bl tepsanitie GattutbbliamscatnenhasnBiRveig biellhe

degae{ngs on th%Joatient, the nature andﬁgr%vi of the illness or conditionf
P RRARLOA S HB AR AFRA LGRS TR SHIRRT R RIRYGEYEP Rl aHaRRE O

dieimstestopdetiidaryxpodie ity theedbdademynedifienaidoldiarstic

c%f'ﬁf?‘[%%ljgn% to 30 mg, by intravenous route, and 1 to 1000 mg, preferably
& mg, by oral 15 route, in each case administered 1 to 4 times a

day. For this purpose, the pharmaceutical compositions according to this

IYERHeR ME' HI&:%%H?SJE‘&%%?%M@“@Q@@@@ %HY&E%H{)%&Fable for

more Inert conventional carriers and uch pharmaceutica

tee wisySHitTS on dp@ieRiThel e eighbrvkeribhangaring classphrelgand! and/or
CPH RS DR DI VrSaiRs RRSE SRPSHEIRRNERSBeSHFPENSIONs or 20

suppositories. The following example of synthesis serves to illustrate a
method of preparing the compound A and its crystalline form. It is to be

MRS aEedO Ry @itcd ROSSHILS 8@ib 08 e s6HARY RIWRY R RIS or

without restricting the invention to its contents. 25 Preparation of the

PEEYRIHIPRARIINIRPEELE IpIES tesbdBR 2458 EBI G106 14RRss or

cbddildh and the method and frequency of administration and is for the patient's
doctor to decide. Expediently, the dosage may be from 1 to 100 mg, preferably 1 fo
30 mg, by intravenous route, and 1 to 1000 mg, preferably 1 to 100 mg, by oral
route, in each case administered 1 to 4 times a day. For this purpose, the
pharmaceutical compositions according to this invention preferably comprise the
crystalline form together with one or more inert conventionai carriers and/for diluenis.
Such pharmaceutical compositions may be formulated as conventional galenic
preparations such as plain or coated tablets, capsules, powders, suspensions or

suppositories.

The following example of synthesis serves to illustrate a method of preparing the
compound A and its crystalline form. it is to be regarded only as a possible method

described by way of example, withoul restricting the invention to its contents.

Preparation of the starting compounds:

Exampie |
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0 Br I (5-bromo-2-ch loro-phenyl)-(4-methoxy-phenyl)-metha none 38.3
ml oxalyl chloride and 0.8 ml of dimethylformamide are added to a mixture
of 100 g of 5-bromo-2-chloro-benzoic acid in 500 ml dichloromethane.
wheosactizn 5 mixture is stirred for 14 h, then filtered and sepesatedsanss
all volatile constituents in the rotary evaporator. The residue is dissolved
in 150 ml dichloromethane, the solutiori'is cooled to -5 C, and 46.5 g of
anisole are added. Then 51.5 guf algminum trichloride are added
batchwise so that the temperatyre dogs not exceed 5 C. The solution is
stirred for another 1 h at | to @ ‘ @- onto crushed 10 ice.
The organic phase is separa 2 gus phase is extracted
another three times with dichlefgmethane>~Fe ¢tgmbined organic phases
are washed with aqueous 1 M hydrochloric acid, fwice with aqueous | M
sodium hydroxide solution andWith brine. Then the organic phase is

(Suiecnidie-snlvanbisdigquesane-penheeifundmegriystallised in ethanol.

Yield: 86,3 g, (64% of ry). Mass spectrum (ESJ"): mlz = .
S S S A PSR I 0ea o @ it
18¢hp b 8§-bhdaro-2-¢htonethenysie azid) ihefze nalAdadiidiomoefr3e® Fhe reaction

-bromo-2-chlaro-phenyl)-(4:methoxy-phenyl)- anone and. 101.5ml .
R U2 o SRR AR e R LBl s fgns
i Eo@heeveitiostioing 56. 8asitivtbsralistiflvedide ethérae dichiodedibane, the

. dhe; tul esg not d 20C.. tion.is Sti f
S?Ln4 éat §m ient Wr% Z%Odgl%?@ﬁj%e%E%Z%a%%%l 5é§j6&[i|déd§ fiReh%1.5 g of
aluminum trichloride are added batchwise so that the temperature does not exceed 5

°C. The solution is stirred for another 1 h at 1 to 5 °C and then poured onto crushed
ice. The organic phase is separated, and the aqueous phase is exiracled another
three times with dichloromethane. The combined organic phases are washed with
aqueous 1 M hydrochloric acid, twice with aqueous 1 M sodium hydroxide solution
and with brine. Then the organic phase is dried, the solvent is removed and the
residue is recrysiallised in ethanol.

Yield: 86.3 g (64% of theory)

Mass spectrum (ESI'): m/z = 325/327/328 (Br+Cl) [M+H]"

Example 1l
Ci
SRS
Br l

4-bromo-1-chioro-2-{4-methoxy-benzyi}-benzene

A solution of 86.2 g (5-bromo-2-chlorc-phenyl)-{4-methoxy-pheny!)-methanone and
101.5 mi triethylsitane in 75 ml dichloromethane and 150 ml acetonitrile is cooled to
10°C. Then with stirring 50.8 mi of boron trifluoride etherate are added so that the

temperature does not exceed 20°C. The solution is stirred for 14 h at ambient
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14 temperature, before another 9 ml triethylsilane and 4.4 mi boron
trifluoride etherate are added. The solution is stirred for a further 3 h at 45
to 50C and then cooled to ambient temperature. A solution of 28 g
wotassiwmsydroxide in 70 ml of water is added, and the reguliirg2000tbei &6
is stirred for 2 h. Then the organic phaﬁ is 5 separated off and the
aqueous phase is extracted another thrée times with diisopropylether.

tdriBSARINBEFIARIIREICS 09 HBIMASIAIE AR/ BSMBAURR Mide etherate

potassium hydrOX|de solution and once with brine and then dried over

LR Gt ds dhssolfiep s UERA i luBaen S dhid vintaelrls R then cooled to

awmdsrﬁdemﬁﬂaammb AepanatedAgEy @achééi/aﬂqaigﬁig/é?x%? ?;)Mlﬂxim'i%f?:ster is
%0(r Mass spectru I z =.310/312/314 (Br+

of ety S RO e SR b e W, TS g e

sépmmadmiﬁbmd Bxg dejumaﬂhab@me&%(éaﬁdbo@hbeﬁnyd&-ﬁmﬁhn

dﬁéﬁ%’t 9 lﬁﬂ%%ﬁlorr ORE" t &\%1 !Jegﬂ sbaartg wgs]; n85 Rg;c:leOf ?R aqueous 2 M

oron romide in o ane are a
p@@aﬂ@m@wmwaﬁcﬁwm 20chanisie mft@mmancbtﬁen@lsemwansadmm
SERAIEIARAMESRENAZY W A0 SRS ho a8l RUARHUA: £ AihaRaI?

solution is added dropwise. At ambient temperature the mixture is
sgBfistet agginaneoned a8/ drochloric acid to a pH of 1, the organic

y;pg]@sggtmf@f%%ﬁ,t e aqueous phase is extracted another three
tlmes with™ et %eggetate he combined organ GIB(Eahases are dried over

Mass FrestisndleSahdtie S IHAT s (BritteUdliebthpletely.
Exampie Hi
Cl
el
Br H

4-(5-bromo-2-chicro-benzyl}-phenol

A solution of 14.8 g 4-bromo-1-chloro-2-(4-methoxy-benzyl)-benzene in 150 ml
dichloromethane is cooled in an ice bath. Then 50 mi of a2 1 M solution of boron
tribromide in dichioromethane are added, and the solution is stirred for 2 h at
ambient temperature. The solution is then cooled in an ice bath again, and saturated
aqueous potassiumn carbonate solution is added dropwise. At ambient temperature
the mixture is adjusted with aqueous 1 M hydrochloric acid to a pH of 1, the organic
phase is separaled, and the aqueous phase is extracted another three times with
ethyl acetate. The combined organic phases are dried over sodium sulphate, and the
solvent is removed completely.

Yield: 13.9 g (98% of theory)

Mass spectrum (ESI'): mfz = 295/297/299 (Br+Cl) [M-HJ

Example IV
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Yield: 13.9 g (98% of theory) Mass spectrum (ESr): m/z = 295/297/299
(Br+Cl) [M-H]- Example IV WO 2006/117359 PCT/EP2006/061956 15 CI
O Si\ Br (4-(5-bromo-2-ch loro-benzyl)-phenoxyl-tert-butyl-di methyl-si la
we Aaolutien of 13.9 g 4-(5-bromo-2-chloro-benzyl)-phenol wck4@®mdeoc1956
dichloromethane 5 is cooled in an ice ? th. Then 7.54 g
tert-butyidimethyisiiyichiorid in 20 ml di¢hloromethane are added followed
by 9.8 ml triethylamine and @5 g 4- dimethylaminopyridine. The solution is
stlrred for 16 hat amblent te perature and then dlluted Wlth 100 ml

solution and then dried overgodi 6. After thie-solvent has been
d through silica gel (cyclohexane/ethyl

acetate 100:1). Yield: 16.8 g 87% of theory) Mass spectrum (El): m/z =
[410 48 216 PAct sl |- HhénaaiplerMidi)-dintbthisiidne 7 Si O, Si /2,

3,4, 6-tetra kis-O-(tri methyl si lyl)-D-g | ucopyra none A solution of 20 g
D-glucono-1,5-lactone and 98.5 ml N-methylmorpholine in 200 ml
A solution of 13.9 g 4-(5-bromo-2-chloro-benzyl)-phenol in 140 mi dichloromethane

is cooied in an ice bath. Then 7.54 g tert-butyldimethyisilyichiorid in 20 mi
dichloromethane are added followed by 9.8 mt triethylamine and 0.5 g 4-
dimethylaminopyridine. The solution is stirred for 16 h at ambient temperature and
then diluted with 100 ml dichloromethane. The organic phase is washed twice with
aqueous 1 M hydrochloric acid and once with aqueous sodium hydrogen carbonate
solution and then dried over sodium sulfate. After the solvent has been removed the
residue is filtered through silica gel (cyclohexane/ethyl acetate 100:1).

Yield: 16.8 g (87% of theory)

Mass spectrum (El): m/z = 410/412/414 (Br+Cl) [M]"

Example V

23,4, 6-tetrakis-O-{trimethyisiivl}-D-glucopyranone

A solution of 20 g D-glucono-1,5-lactone and 98.5 mi N-methylmorpholine in 200 mi
of tetrahydrofuran is cooled to -5 °C. Then 85 mi trimethylsilylchloride are added
dropwise so that the temperature does not exceed 5 °C. The solution is then stirred
for 1 h at ambient temperature, 5 h at 35 °C and again for 14 h at ambient
temperature. After the addition of 300 ml of {oluene the solution is cooled in an ice
bath, and 500 ml of water are added so that the temperaiure does not exceed 10°C.
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20 of tetrahydrofuran is cooled to -5 C. Then 85 ml trimethylsilylchloride

are added dropwise so that the temperature does not exceed 5 C. The
solution is then stirred for | h at ambient temperature, 5 h at 35 C and
wgaiméan 149 at ambient temperature. After the addition of @000 061956
toluene the solution is cooled in an ice _hath, and 500 ml of water are

added so that the temperature does no% xceed 10C. WO 2006/117359

e UigBrI(HASd (bthehbsEparatadaisdasrds theasepasatefanlith aqueous

washed in each case once with aqueous sodium dihydrogen phosphate
S0 AEPB EARRIS SUh HE e ABGHRT T AT BB 0. e
rss Rl eltakéol upnia, 2500-thefdolventisaagairereshareds egaipleinlpyved

Yine}Iqe %.5 g (approx. 90% pure) Mass spectrum (ESI ): mlz = 467 [M+H]'
C@xe?mp?ey\'/l CIOH OO 0"O O 101 -chloro-4-(f3-D-g
Yigldporahastdppie?- @Bty drogybenzvl)-benzene A solution of 4.0 g

-(5- - %@9« -henzyl ]-tert-butyl-dimethyl-silane in 42 ml

%é%%ﬁ%t‘ﬁ ris ¢ooled toaéggﬁg% der argon. 11.6 mlofa 1.7 M

solution of tert-butyllithium in pentane are slowly added dropwise to the
j&m@iﬁ_}{&ﬁution, and then the solution is stirred for 30 min at -80 C. This
solution’is then added dropwise 15 through a transfer needle, which is

cooled with dry ice, to a solution of Cl OH
2,3,4,6-tetrakis-O-(trimethylsilyl)-D-g
chilled to - 80 C. Thg,reSe é/ 1t
solution of 1.1 ml

1-chloro-4-(R-D-glucopyranes-1-vi}-2-(4-hydroxybenzyil-benzene
A solution of 4.0 g [4-(5-bromo-2-chloro-benzy!)-phenoxyl-teri-butyi-dimethyi-silane
in 42 ml dry diethy! ether is cooled to -80 °C under argon. 11.6 ml of a 1.7 M solution

of tert-butyllithium in pentane are slowly added dropwise to the cooled solution, and
then the solution is stirred for 30 min at -80 °C. This solution is then added dropwise
through a transfer needle, which is cooled with dry ice, to a solution of 4.78 g
2,3,4,6-tetrakis-O-(trimethylsilyl)-D-glucopyranone in 38 ml diethyl ether chiiled to -
80 °C. The resulting solution is stirred for 3 h at -78 °C. Then a solution of 1.1 m|
methanesulphonic acid in 36 mi of methanol is added and the solution is stirred for
16 h at ambient temperature. The solution is then neutralised with solid sodium
hydrogen carbonate, ethyi acetate is added and the methanol is removed together
with the ether. Aqueous sodium hydrogen carbonate sclution is added to the
remaining solution, and the resulting mixture is extracted four times with ethyl
acetate. The organic phases are dried over sodium sulphate and evaporated down.
The residue is dissolved in 30 ml acetonitrile and 30 ml dichloromethane and the
solution is cooled to -10 °C. After the addition of 4.4 ml triethylsilane 2.6 mi boron
trifluoride etherate are added dropwise so that the temperature does not exceed -5
°C. After the addition is complete the solution is stirred for ancther 5 h at -5 10 -10 °C

and then quenched by the addition of aqueous sodium hydrogen carbonate solution.
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methanesulphonic acid in 35 ml of methanol is added and the solution is
stirred for 16 h at ambient temperature. The solution is then neutralised
with solid sodium 20 hydrogen carbonate, ethyl acetate is added and the
wethanol issemoved together with the ether. Aqueous sodipT/Rychagness
carbonate solution is added to the remﬁ'ning solution, and the resulting
mixture is extracted four times with ethyl' acetate. The organic phases are

Thieerauarcsieais sERHRR GRY AR RIBERR Whadd B E3RHEBRFfour times with
%bssolved in %O ml acetonitrile and 30 ml dichloromethane and the 25

HlRGFRICONGCRIMRIF ARBPIHRNARSR AR mersain aaes e
dulvent isiteiotdecsthetate assiaddesl sliofyd 8y shitbaibgrigpmperatiies gel

oes not exceed -5 C. After. the addition is complete the solution is stirred .
B e e o DR SR Rt A ppoprox.o:1
ratiweuy 8dulmhichychio dercoaveoiraténsolhbourd/D £#Q0641 by3P6bal acetylation

/ A7 0 IC. ey e t
S e A i B ORI e Rtpane, anc
r@ﬁgﬁﬁﬁi*ﬁl@é@@@éﬁb@_@d@iérm&mﬂr@llfﬁt@, pedediViens ishteineddsiconverted
iARPRARSHWEBRHHIFFB AHARROFARR% QY §liR28Gb0us 4 M potassium
(dichoromethane/methanol 1:0->3:1). The product then obtained is an
hyshseeridesseigtiaficture of R/o which can be converted into the pure
ReRNOMEs Wo&qh@ge}ylation of the hydroxy groups with acetic

anhydride and pyridine in dichloromethane and recrystallization of the
MP@&&H%‘FHHW%{%\/%& P o8RG dMEfled is converted into the title
compound by deacetylation in methanol with aqueous 4 M potassium
I{qgfdroxi e solgi['on. 10 Yield: 1,6 g (46% of theory) Mass spectrum (ESI'):

aparabian gh e cRTROUBE&iaration of the compound A: "-CO 0
cl o,

>

1-chloro-4-{R-D-glucopyranos-1-y)-2-[4-({S}-tetrahydrofuran-3-yloxy}-benzyl]-

benzene

0.19 g (R)-3-(4-methylphenylsulfonyloxy}-tetrahydrofuran are added to a mixture of
0.20 g 1-chioro-4-{R-D-glucopyranos-1-yt)-2-(4-hydroxybenzyi}-benzene and 0.29 g
cesium carbonate in 2.5 mi dimethylformamide. The mixture is stirred at 75 °C for 4
h, before another 0.29 g caesium carbonate and 0.19 g (R)-3-(4-methylphenyl-
sulfonyloxy)-tetrahydrofuran are added. After an additional 14 h stirring at 75 °C the
mixture is cooied to ambient temperature and brine is added. The resulting mixture is
extracted with ethyl acetate, the combined organic extracts are dried over sodium
sulfate, and the scolvent is removed. The residue is purified by chromatography on
silica gel (dichloromethane/methanol 1:0 -> 5:1).

Yield: 0.12 g (49% of theory)

Mass spectrum (ESI): m/z = 451/453 (C1) [M+H] "
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0'0 0 15 1-ch loro-4-(R-D-glucopyranos-
1-yl)-2-[4-((S)-tetrahvdrofuran-3-yloxy)-benzyl)- benzene 0.19 g
(R)-3-(4-methylphenylsulfonyloxy)-tetrahvdrofuran are added to a mixture

vob DR gikechloro-4-(R-D-glucopyranos- PCE/EP2006/061956
1-yl)-2-(4-hydroxybenzyl)-benzene and 0.29 g cesium carbonate in 2.5 ml
dimethylformamide. The mixture is stin&d at 75 C for 4 20 h, before

PREQHPSHISY Sraie eplataiRIDeSaHe and 0.19 g (R)-3-(4-methylphenyl-
sulfonyloxy)-tetrahydrofu ran are added. After an additional 14 h stirring at

Vagastie mixture is cooled to ambient temperature and brine is added.

30 hegresshiing-miLegcapiaries vih-oth aspiaiatie-sernefoxy)-benzyil-
bgrﬁamc extracts are Li%erIEd over sodium sulfate, and the solvent is

(PErADdas ercTRrfiaaBr L arsHisRRlrasy 8828 slielycetate
(donchiciraneBaneivaeshanminl Hatidg Lp (dielst. 58 90406 sbilngnrys allowed to

TR DR oL E TE0 BERA A oV e B/ D RANG i sleted
a8Whitg crystais by filiration. An excess of the solvent is removed by storing the

- - -D- 232V 244 H6S)- h f -3-yI -
o B e e B e N S8 A e b Bbure

ethyl acetate 5 (containing 0.5-3% water) upon heating up to about 50 C.
vihgs@ution is allowed to cool slowly (about 1 to 3 h) to about 20 C. After
48 h the crystalline form is isolated as white crystals by filtration. An

1 ecteispiid BdhveermEanstet Yy-StifSitietrafpsteabsayigen)-benzyl)-

bR Ak D IRAND AT ANRIE SR AnBIFhFRAHCES - PIRIIMR: rAfo) upon
Variant 2: 1 QL

hgaling,HR A0 OB AR 0By SRS wates a1 edsieskAns, His RRkian roaigwrsto

c@lto about 20 °C in 1 {o 3 h. After 16 h the crystalline form is isolated as white
crystals by filtration. Excess solvent is removed by storing the crystals at elevated
ternperature (40 to 50 °C) for about 4 to 6 h.

Variant 3:

1 g 1-chloro-4-(R-D-glucopyranos-1-yl)-2-[4-((S)-tetrahydrofuran-3-yloxy}-benzyl}-
benzene are dissolved in 11 mi of isopropanol upon heating up to about 50 °C. The
solution is allowed to cool to about 20 °C in 1 to 3 h. After 18 h the crystalline form is
isolated as white crystals by filtration. Residual solvent is removed by storing the

crystals at elevated temperature (40 to 50 °C) for about 4 to 6 h.

Variant 4:
8,8 g 1-chloro-4-(R-D-glucopyrancs-1-yl}-2-[4-({S)-tetrahydrofuran-3-yloxy)-benzyl]-
benzene are dissolved in 60 ml of water/ethanol mixture (2 : 3 volume ratio) upon

heating up to about 50 °C. The solution is allowed to cool to about 20 °C in 3 h and

- the crystalline compound is isolated by filtration. The separated white solid is dried

at 40 °C for 16 h fo yield about 8 g of the crystalline form.



benzene are dissolved in 5 ml of water/ethanol mixture (2 : 3 volume ratio)
upon heating up to about 50 C. 8 ml of water are added and the solution
is allowed to cool to about 20 C in 7% 3 h. After 16 h the crystalline form
is isolated as white 15 crystals by filtration. Excess solvent is removed by
storing the crystals at elevateg jiampeiatieg (40 to 50 C) for about 4 to 6
h. Variant 3: 1 g
1-chloro-4-(f3-D-glucopyranos-1-yl)-2-[4-((S)-tetrahydrofuran-3-yloxy)-ben

1, zyll-@@g%mme aigrrissqlyed inaﬁdm.af.&mt%%%@ﬂem%&g@ﬁfm?s;~

about C. The solution is allowed to cool to about Cin1to 3 h. After

tetnapdrriwigRtdinexorheRz ohaegeas WindngyataiX sgfilpaveer REEagten
. . t
pag%%ﬁﬁaﬁ@%?g%%@%@ﬁ%s&gg sleyaealemperalure 0.8 o5

degrehiora@l,(¥8Brgincepigrakoayl yduaipt- ( Bireetiahy detfaranisS-ylage)-bsing
Cu@'l]' br%r&%gﬁenare dissolved in 60 ml of water/ethanol mixture (2: 3 volume
ra%) upon heating up to about 50 C. The solution is allowed to cool to
about 20 C in 3 h and the crystalline compound is isolated by filtration.
The separated white solid is dried 30 at 40 C for 16 h to yield about 6 g of
2. the drjStiiviating. fYmpaRSRISIRMS 10EI NN RIRIN dihe X-ray powder

ditfReropAttErDrghanysanatsdy Detild-€8)% 69, 19.16 and 19.50 degrees

tetrahydrofuran-3-yloxy)-benzyl]-benzene having an X-ray powder

264 RAIP YRS R Shatbriffpinsih Satay Raedsy, diffTastiniurmsten is made

usi@%%%@é %0 QLxiglegrees 20), wherein said X-ray powder diffraction
pattern &' made using CuKal radiation. 2. The crystalline form according

to claim 1, wherein the X-ray powder diffraction pattern further comprises

peaks at 14.69, 19,16 and 19.50 degrees 20,(0.05 degrees,20), wherein
3. S AP B TR B G mrade e B ERSErAR SHSE)-
benzyll-benzene wherein at least 50% of said substance is present in the form

of the crystalline form in accordance with claim 1 or 2.

4, A pharmaceutical composition comprising the crystalline form in

accordance with claim 1 or 2.

5. Use of the crystalline form in accordance with claim 1 or 2 for preparing
a pharmaceultical composition which is suitable for the treatment or prevention
of type 1 and type 2 diabetes mellitus, complications of diabetes,

hyperinsuiinaemia, glucose



using CuKal radiation. 3. 1-Ch
loro-4-(f3-D-glucopyranos-1-yl)-2-[4-((S)-tetrahyd rofuran-3-yloxy)-
benzyl]-benzene wherein at least 50% of said substance is present in the
form of the crystalline form in accordance with claim 1 or 2. 4. A
pharmaceutical composition comprising the crystalline form in
accordance with claim 1 or 2. 5. Use of the crystalline form in accordance
MR elis SOReS HisEp RSB phdRIRRRAC 8YBERRBRItion which is
suitable for the treatment or prevention of type 1 and type 2 diabetes
mellitus, complications of diabetes, hyperinsulinaemia, glucose 20

6. metdbBietaRbiaempkinthihesisiaaling desaoie apRarERTCS WA RRIB! or
2, fndnakinsiheornpriatigarierfoiibvangsdgngee with claim 1 or 2, said

method comprising the following steps: (a) dissolvin
(3)1QﬂﬁI%RW-'Ei9((31-19‘-‘E;‘REE@%"&%Pé@‘-‘1%&32'5[%{%51):%}7%?{69&6?&%&?{@1Vd rofuran-3-
yIoWPXBERENTYERSEAENM N2 SelVeRt Ara iRl sefvepigdationt aorm a

saturated or nearly saturated solution; (b) storing the solution to

sayatad ot FR My aiRiedstutc cordance with claim 1 or 2 out of
(b)selptian ane BulstieryiRldrcsisipaastps; (a)delimbgdhe Presiittafemwith

the suspension; and (d) dr Plln@ the(grecipitate until any excess of said
t

cladBeft orabaliRe e pefdHad b M rampsagns on:

(c) isolating the precipitate from the suspension; and
(d) drying the precipitate until any excess of said solvent or mixture of

solvents has been removed.



