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wo 00an17339 yl oxy) - benzyl ] - benzene, a net hod f orPE1/EP2006/061956
preparation and the use thereof for preparing
medi canent s The invention reldtes to a cryst al l'ine
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gy SRR SR fipign ana tr

of the inventi gge theérdofToP phéparin medlcaments
1-chl or o- 4- (b- D- gl ucopyranos-1-yl)-2-[4-((' S>)-tetrahy

dr of uran- 3- yl oxy) - benzyl ] - benzene (| n the follow ng

referredt it as "c d es
Thﬁm\m@n. BfatPS s SrSIaDR ferah bR LS SEpekTRnos-1-Y1y-2-
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thezbdfe as wall ad o thedisentthepesfdenprepariogTredicamanspor t er
SG.T, particularly SAT2. The nethod of nmanufacture of
the conpound A as described therein does not yield a

crystalline form AB%%R#I%'UH(’%%?_@%HUS | activity is

of course the basi ulfilled by a

The twmmmmw 1-chlory-4a(®d- Dvgaueqamanbsﬂoylpzqam)-tetmwdmfarhn 3-
a nmedi canent on the market. However, there are
Y'Wﬁﬁ)’b@@@’ Ibpengamne: (in e fq"ewmg @f@ﬁﬁ?@ t%'tpﬂfﬁalcﬁﬁlf@ylnﬂ(ﬁD ||§,descr|bed
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in SELhETnERTH et eTERo W 200p 0BT T A b R bprmical
stri¢tube hbsordrigutofoahulah® active substance itself.
Wthout being restrictive, exanples of these
parameters are the stability of the active agent under
vari ous environnent al condl tdglons | tspst ability during
f d

production of thepharps and t he
> fin 0

stability of theoacti
HO A

OH

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 prerequisite to be fulfilled by a
pharmaceutically active agent before same is approved as a medicament on the
market. However, there are a variety of additional requirements a pharmaceutically
active agent has to comply with. These requirements are based on various
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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nmedi canment conpositions. The pharnmaceutically active

subst ance used for preparing the pharnaceuti cal
weowposissd ons shoul d be as pure as possi bl e anBCT/EB2006/061956

stability in long-termstorage nust be guaranteed

under various environnental cénditions. This is

hg eI ERLlebaton 2nshif S1S6Y ofRatNS dgerhin e Tnal
meiddn tsdbkh%dgt‘écﬁ\s. q"h%???ﬂigﬁg%%ﬁﬁféltagt%tfi/@'éruﬁgfanc%%sed for

exanpl e case active substance
preparingeheptiacaaeettical gbtpositions shohbé¢ Batpuse @sigossible and its
Uni formdistribution of the nedicanent in the

stapiityin longdermsteragei musgihe 9%&86#99%%%%\@@Plsﬁfvdfeﬂmental
coﬁé]ﬁ?rg??nﬂgQS Fokse e'l@?!)fr?opr% oHt ’E{g\:étrlljé 011;9’{5 pr%%%ﬁ icdl Cbg??ﬁc\ﬁlgelﬁons

whishbsdriaiog ircadditien lt@mmadutaba@tlmabsltér&:d ®vedkdowrgprdducts
gri ndi ng. Since breakdown of the phar maceut i cal | y

thegeef, {ar examnlanibesuch casssdbe spntant %ﬁcﬂvﬁas%taaﬁw ther
me'@. eé}g?,h@g,} bE ngg,gﬁce}h?y%bédﬁﬁe@s far as possible, in

ns requi red during the
process, it |s essential that the active substance
shoul d be hig % stabl e throu&lggut the grinding

Unﬁem@ﬁnbmryot etrredigament ins fparnul@tlpg ig @fqriticaktactar,

pafioBlaf o Bk periB iR BLBCEF R 1o aBPSS It Susifeniform
distibiRien, BRNpattieRe $iP6 of RRCAEHRIs iEkMde 84n BelrbdSced to a suitable
substance In a repr oduci bl e manner. Anot her problem

levehiecy byegrirding eSineettealgdawnloh theppharezaceuticaliy agtivie supstance as

a e 59 dr e BAHPRTRL e B O ARVl 68 ob ik AP G sivie, n
spite/bf Meenatt ddmjtionssedlired BdtiRgMRY prétea@! i3 Bssential that the active

circunstances lead to ponnDrphous changes, to
subkstangd shaulddre bightyostablehthnapeghaut tmeegunqlsgajrocess | @aly if the

' h I h al
acth\l@P %Lﬁ?s&@ri?gﬁglhs?r nga@y %ggeqaﬁ@rllé q ggndlﬁg%rrgggs%ul IS pOSSIb|e to
produce a homogeneous pharmaceutical formulation which always contains the

specified amount of active substance in a reproducible manner.

Another 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 to a change in the crystal lattice. Since
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.

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 a medicament in the abovementioned
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subst ance shoul d al ways have the sanme crystalline

nmor phol ogy, the stability and properties of the
wa@eysti#d3bd ne active substance are subject to SPCT/RE®NE/061956

requirenents fromthis point of view as well. The

stability of a pharmaceuti cal By active subst ance IS

al so | ] t ant har ceutl cal ons Rr
phisnerantiah o P Reslngs fnis lf\éareﬂustﬂera@? ifiops’s therefore an
ad&’ﬁéh&laém)%t%dé“ﬁr%% thd Eet?edtsa %Hﬁi%cﬂfrelt Ime
whi C medi canent can e m ni st er ed

W|thout any risk. Hgh stability of a nedicanent in
t he abovenenti onedphar maceuti cal caonpositions under

The beaTRicfmele i ragueas e coniont el rhaEMaR WAl asiiue
sufEARe S0P e OF Iy LR Gl B o B LABMY ater.

Phatmacautival compbyitions with & tdridenoy ¢o absarty mawtmredia\xdvte be

i ncreased wei ght caused by the uptake of wate

proteetedtannmeisiure d4Bg istqrags. g Ry dhe @ﬁGti_'\'ﬁB)Pftsé"taB@cﬂrM'ng agents
[

or B?c's)ft}é'g ethg%fﬁgﬁﬁaﬁ%ﬁggéﬁ%bgﬂ/hgw gBch{eUtregrf% g51r1]c‘§\¥sture
Preéferaly, tﬁérdidresfaO;EhadecbatldéIb}ga¢tWeaéut%[éhdeOshtﬁm bt slightly

it is protected fromnoisture. Preferably, therefore,
hygi'oﬁﬁgplﬁaceutl cally active substance should be only

slightly hygroscopic. Furthernore, the availability of

a well-defined crystalline formallows the

FuRHémhbeathavaifabiltg ofl BWee EHESAE 6§/ skilline form allows the purification
recryst al lization. Apart fromthe requirenents

of thedirugtseddstanoedyy tecryttallizatiare general |y borne in mind
that any change to the solid state of a pharnmaceuti cal
conposition which is capable of inproving its physical
ApaRGrdmh &he F@ciuu@rﬁéhtk'uﬁdic@t’eﬂ%o%s It%bﬁld:@é‘beﬁgr‘éﬁ!¥tb%9ﬁe in mind
over |ess able forns of the sane nedi cairent he ai m
thabfanytm@ange do thesolid stakel of & pharmacelatical soaiposition which is capable
ofi |m rgl:ll?lgll{s ;ﬁ'\)}cs?cgaqqand c ré‘?m%é’f@%%ﬁiﬂ% 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 requirements imposed on pharmaceutically active

substances as mentioned above.

Object of the invention

In a first aspect the present invention relates to a crystalline form of the compound A.

In a second aspect the present invention relates to the crystalline form of the
compound A having an X-ray powder diffraction pattern that comprises peaks at
18.84, 20.36 and 25.21 degrees 20 (+0.05 degrees 20), wherein said X-ray powder

diffraction pattern is made using CuK; radiation.
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A which neets inportant requirenents inposed on

phar maceutically active substances as nenti oned above.
w@joeat73ed the invention In a first aspect theP@QI/EBR®NE/061956

invention relates to a crystal line formof the

conmpound A. In a second aspec the present invention

est the crystalline f f the co
in 3597 §50retbs BySsRiBiendPR PRES B araroiid B wherein at least
SORSRAq Sauante gttt loRh A3t Belhfothodudiiea
hertiinbefarg and hpedihafter.i s nmade usi ng CuKa radiation.ln a
third aspect the present invention relates to the
compound A wherein at |east 50% of said substance is
In PiEAEFR L ARG riieal GneadPitnk Rnclidd A3 R Wbect of the

praseat mveeatibh calated fol & pharmécduticat composition oa nfedicdrnent comprising
aspect of thedoresent invention relates to a
a C]ﬁ!‘ﬁi?'l'iﬁ@é@ﬁm agdefipad hereinbafase apddieraimafter-conpri sing a

crystalline formas defined hereinbefore and
hereinafter. In a fifth aspect the present invention

In & éftAtapetpthe present inRestiors Ftdlesne & Wsa1oP& cAltallirgl form as defined
her ei nbefore or hereinafter for preparing a

hergtiphefarseot herginaftamjosprepanngis phramaceyticalsnampesitiemwhich is

sulghie Ttk Bletfieft GERISRBon B RRBREER§T cHR Rt Mienp be

infllbHESS qumﬁ.bmhgwcﬁ @h-delgehdeRf ?ﬁl@b@@ bitrasdpgotter! SGET, preferably
si xth aspect the present invention relates to a use of

SG.T& ystal line formas defined hereinbefore or
herei nafter for preparing a pharmaceutical conposition
which is suitable for the treatnent or prevention of

In H%b&ﬁ)%béct%é VréSarit-inVehtRnSRIA8S b aRRGf 4 &g sRIlIfRERrm as
invention relates to a use of a crystalline“form as
defined hereinbefore or hereinafter for preparing a pharmaceutical composition

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

In a seventh aspect the present invention 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.

In a eighth aspect the present invention relates to a use of a crystalline form as
defined hereinbefore or hereinafter for preparing a pharmaceutical composition for
preventing the degeneration of pancreatic beta cells and/or for improving and/or

restoring the functionality of pancreatic beta cells.

In an ninth aspect the present invention relates to a use of a crystalline form as
defined hereinbefore and hereinafter for preparing a pharmaceutical composition for
preventing, slowing, delaying or treating diseases or conditions attributed to an

abnormal accumulation of liver fat in a patient in need thereof.
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defi ned hereinbefore or hereinafter for preparing a
phar maceuti cal conposition for inhibiting the
waeedsamsependent gl ucose cotransporter SG.T2.PAETIER2006/061956
ei ghth aspect the present invention relates to a use
of a crystalline formas defi Aed hereinbefore or
h

In 853 fSih &bRct 18 ATRRSHIGUABISR falAtea o gumettios B Mang the.
cry%’%lllirﬁe ﬁi?ﬁf & dbffed RBFMBEIErSAAY Abrdi ﬁ'l‘té’rr, 59Q1 hBfhod %omprising the
unctionality of pancreatic beta cells. In an nint

follassiregr stepse present invention relates to a use of a
stalline formas defined herej nbefaqgre and

cr. _ .
(a)iisalving coOMRNd dha Sehgnh op AP e i iselvientsia,fesm: @ saturated or
td-N%i~s! OW ng, delaying or treating diseases
"G%W 8%@3%’(??0%?1@%?” buted to an abnormal accunul ati on
(b)astoringy preférdbly with qoaling e solutioado phedipitdtelthe anystallihé form and
aspect the present invention relates to a nethod for
thugdRi yigjdahsusRepsian; | i ne form as defi ned herei nbefore
] ' ter ' t ri,.syng the foll ow ng
(C)s eff‘){s']r:?6 Fda%] B{ﬁcggt&té %Hq e Q‘%%e@g%’ ﬁﬁg sol vent or

ving conpoun a
(d)rdrfingrthe PreSipltateniriil by lexbas S 06 didrsalvisht OF nfig@iré Bf solvents has
saturated sol ution; (bgl storing preferably wth
beemdermAved-he sol ution to precipitate the crystalline
formand thus to yield a suspension; (c) isolating the
precipitate fromthe suspension; and (d) drying the

FuRhECtaspdcld ef thel presaRlinQEAfSH beEorhaidppardiabith€bne skilled in the
m xture of solvents has been renoved. Further aspects

artdrona ithe following detailed desaripliorvatthegpuentian ard thecexarsples.
skilled in the art fromthe follow ng detail ed
description of the invention and the exanples. Brief

Descri ption of thegkbgPESeription 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 crystalline form of the compound A
which fulfills important requirements mentioned hereinbefore. Accordingly the

present invention relates to a crystalline 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 20 (+0.05 degrees 20),

wherein said X-ray powder diffraction pattern is made using CuK; radiation.
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The Figure 1 shows an X-ray powder diffractogram of
the crystalline form The Figure 2 shows the
wo bmsrroseal ysi s and determ nation of the neltiPQI/pPioné/061956
via DSC of the crystalline form Detail ed description
of the invention Surprisingl y§ it has been found that

o 3 By e S AT BT Gl 4 1400, 1004
1018 000 281 o 2812 A 6pl 2 UG08 BopIGHERD), Aperg sl ey
powdgstiffradtion pattem igyndde ugieg OuK gd rédiatieans of their

characteristic X-ray powder diffraction (XRPD)
patterns. The crystalline formis characterised by an

X- T ; . di ffr I tter h ONMPI{, SES ..pe , :
Mol sBEcBARSins chisiibe 1nP ¢l Bhq BYCRI 357 sBiRpitraction
pattertf) ﬁfaQi_e%éi% Euk rlaﬁédié?dﬁi"@ wHitH Eomprise8 pBaks 8t dedres 20 (+0.05

made usi ng Ka rladiation. I n particul ar said X-ray
degreed1O)das Comtainashinpablerin conpri ses peaks at 14. 69,

18.84, 19.16, 19.50, 20.36 and 25.21 degrees 2Q (0.05

degrees 2Q , wherein said X-ray powder diffraction

ora . _ 2 on
TaBRLLT R el P SR Ao PRG R O es B forn oy gegye ve o
an X-r3g° ipoveedredistédyacti on pattern, nade using CuKa

radiati on, which copprises peaks at degrees 2Q (0.05
egr ees as contgined i@ e 1. Table g X-.
owder di2$%)r action patter n&]g;ﬂg%e crysgtal | i&'@eﬁ%wh
only peaks up to 3D in 2 Qgre l'isted): Even nor e
peci fically, the cfystallid@lformis [charactel¥ded by

nadi ati oq,46vhi ch cofrpri ses 1%8ks at ’ degrees 2Q §0. 05

ripgr ees ?Q) as showh in Fi gure 1 Furt hlermore the

¢rystalli f or m of corrpoun@g@ is charlacterisedsby a

mel ting point of abput 1490 30C (detlerm ned via DSC,
bval uat e onset-tenperatyre; heatin

fvaluated, ag mperat sy o 4

13.35 6.63 14
14.69 6.03 42
156.73 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 4.71 100
19.16 4.63 42
19.50 4.55 31

20.36 4.36 74




rate 10 K/mn). The obtained DSC curve is shown in
Figure 2. The X-ray powder diffraction patterns are
wWo ewentse9 wi thin the scope of the present i nvECIL/EPI06/061956
using a STCE - STADI P-diffractonmeter in transn ssion
node fitted with a |ocation-sénsitive detector (OED)
Fre—a—Ghede—as—Fpy—Sseurce{Cukal—+adiatior———=
1, 54056 %9 554CkV, 40mM\). | ngtgpe Tabl e |1 above tie
alues "2Q []1" denole the angle of difffraction in

legr ees the val pes "d [ Aly denote [t he specif,i ed
e?ﬂﬁﬁ 1tgti ce pl 11

li st anc A between the anes. The

ntensity shown in fhe Figure I 1S givlen in units of
tps (coudt-46per secpnd). Indddder to 4l ow for 13

P pet-retta—er+orthe—above—deser+bed—2OQ—values
shoul d bz2.ggnsi derefl accurag®2to 0. 05 degrees 1@ Q
That is to say wheh assessing whetherl a given sanple
of cryst of the gonmpound is the crystalling form
in accordance with the invention, a 2 |Q value which is
experinmentally obsefved for_the sanpl €l shoul d be

¢onsi der€&/fldentical with ad3&aracterifstic val
glestribed—above T Tt Tattswtinmm 0705 degrees2Q
of the c2khddcterist|c valued.78he neltijng poi nt A7
determ ned by DSC (Differential Scann- j

Using a §Hr821 (Mettler Toheao). A further aspgct of
1

1

f

t

OO OO

he present inventipn relates to a netlhod for naking
he cryz#%béi ne formof the %n'pound A as defi nsd
her ei nb and herei nafte?‘, sai d net|hod conpr¥sing
he TolTow ng Steps| (a) dissolving coIrrpound AN a
$ol vent 24.33 mi xturg of sol 3&6ts to fo

(.4 noarl vy cnt tir At ARl ol b1 A
Wi LA~ Y B | )’ SUL Ul at Cup ovul vl 1 vit,

to precipggate the grystall gmg formout of sol yig on;

rma saturfated

] + 1 L K ot vl e +IhA ol it AN
\U} QLUIIIIU CITe OVUTl Ut 1T UTlI

U

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 CuK,1 radiation, which comprises peaks at degrees

20 (£0.05 degrees 20) as shown in Figure 1.
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(c) renoving the precipitate fromthe sol ution; and
(d) drying the precipitate until any excess of said
waelgamssor m xture of sol vents has been renovedr/EP®06/061956
ternms "saturated” or "nearly saturated” are related to
the starting material of the §on'pound A as used in
IS saturated

F | | uti whi ch . .
Fuihen Eibe Va8l RIOSE 2F EPMEOHER & B a6rCierised Bihsumting point
of AodRA Caﬁ@%%@éﬂégﬂﬁ%@ \f?éﬁS(FFé\Pﬁﬁétehoﬁ 6n°§et-tem|perature; heating

uitable so et erably

crystalline form vents are pr
rate di0d</ngid). fThenobtameg D8 cwowsiisshown if Figare 2,

et hyl acetate, acetonitrile, acetone, diethylether and

m xture of two or nore of these solvents. Mre

referred, solyents are selected fromthe grou

T RS i AR AT 0% Al Gcoreb e Hos SEape,gf the present
invBRBESAL Gsin b%‘lf“@lz‘ité*PADl F%Ff%?om&@r% trARSmlsIdH ridde fitted with a

two or nore of these solvents, 1 n particular m xtures

locationssensitivewetectbr s §OED) rapaina Casadecas X-ray tsbuved @uKol radiation,
Parti cul arlé‘preferred solvents are selected fromthe

% Tt 54856 dnsA V. AProA). dn e dableat abowe thmwalues s3@rdpdrppte the

angiRby Httai i e fes® Y B8 Valles, AEPUT BRAPte Hniabetilsilcistances

in IAb@WelenGthb 34ttied ﬁ@ié@%b,in@nﬁﬂ? 8howRdn ®he FRJUPE ARi8YNen in units

nost preferably of ethanol, is taken, a preferred

of grs (newinipesegond@dt er : the al kanol is in the range
fromabout 1 : 4 to 4 : 1, nore preferably from about
1: 2to2: 1; even nore preferably fromabout 2 : 3

In draleB to aRow Foreéxperivhgntaherrot, ¢ive @bpve slesearibbed:8 Grvalalesshould be
roomtenperature (about 200C) or at an el evated _
consideredacaueatgio ol Abslagrees 21di Thatds gpsay. when assessing whether

a g?\%nvgé}%p%rofgrigtgfseoﬂfwe 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 characteristic 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 solution to 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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solvents used. In order to reduce the solubility of
the conpound A in the solution, in step (a) and/or in
W@ e@p/1{1359 one or nore anti solvents or non-sol VECIL/BEPI08§/061956
be added, preferably during step (a) or at the
begi nning of step (b). Water Ps an exanple of a

syi tab) e antisol vent or pon-sglvent. The anouynt. of .
Thg et sunited arasany sehiraist ars 2ated (o Be aiariogimaterial of the
| A . r .
o L A ey uE ST e Sebtad ¥ ot Pt PSS B RA) sgtaedwit
respiect tothkestading matesiaf 6f ihesstimpaurabAanay besupersattmted with
The tenperature of the solution in step (b) is about
res{qegtgoalgcrygqy,mq%\m than in step (a). During the
storing the tenperature of the solution containing the
conpound A is preferably |owered, preferably to a

Sultebipaschiants are ptdferavingelecfedXedt the grdp consiskimg bb@ri-alkanols,
The step ib) can be carried out with or wthout
watgr; ethylagetale, rerieniteile, asrtopaediekyl¢thar aRd mpstuse of pyo or more of

[ﬂﬁ[' d of tinme and the difference of tenperature
thelts%ess epdt%'b) the size, shape and quality of the

obtai ned crystals can be varied. Furthernore the
crystallization may be induced by nethods as known in
More grefetredisgiventaare selegteskiremdhe gjoer cengisting of methanol, ethanol,

sopRosedieh, vt @ Ble iy tel 4 B e Pulst AR Rtr8 Bt two or more of
thesel 6Nt in pAfftidifar MIRNRES dffohd dioRs 8EsHIH IcRg&niB¥olvents with
known nethods as for exanple filtration, sucfion

watdrl t rati on, decantation or centrifugation. In step (d)
an excess of the solvent(s) is renoved fromthe
preci pitate by nmethods known to the one skilled in the

Paft[dultfy preferfd@EBivEntYareadiedtad fidng tRAgidud cd?fsgs;-’/tﬁigrcﬁ of

the solvent(s), preferably in vacuum “and/ or
ethytetate, athanel, disopr2pamy| qndmixtatesyofiethanolandéorisapmpanol with
i‘%nge bel ow 8Q0C, even nore preferably bel ow 500C. The
Wanpound A may be synthesized by nethods as
specifically and/or generally

In case a mixture of water and one or more C;4-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

from about 1 : 2 to 2 : 1; even more preferably from about2: 310 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 antisolvent
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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described or cited in the international application WO
2005/ 092877. Furthernore the biological properties of

wo bmeaorsppound A nay be investigated as it is JdBGDEPDOE061956
in the international application WO 2005/092877 whi ch
inits enterity is incorporat®i herein by reference.

005 L S35 1 Pl R ST B A BETAE e
tg : "t i i .
RSB SO 84 R 18 e o7 G i st (o

DuNagdh¢ stdrigsthettempenatard obtheadalatienrbomtairsng tree compound A is
as herejn defined in adm xture wt

pre%%r%klwiﬁqggi ﬁﬂ%?%rﬁblwterﬁﬂ%?peraﬁ%.in SR Age WL QY 5“’_0 or even
lowdt THE Féﬂ’g)g%{éﬁgc%é)?%ﬁie@ With &f wﬁﬁyét.tsal‘fr}iﬁcg.teA§ gg&s({én %ébi/rge one

IS prererr € substance conpri ses

skitdéd irhthecairy bl ahé pofiod of tinksand #y diffeceriver ¢f terperatuesvirnétep (b)
t hei r abi Iita/ to inhibit the SGT activity, the
thecsigar shanennd guality of heiphipined erystals ganbeorariesl. Furthermore the

c@wllﬁﬂibﬁirﬁgg ngrﬁdLF%e?g@? @'{éaitﬂ?é]qﬁogsa EE%W% Eﬁaf’or.example by

comnmposli on rpreventative

scratéhngentubsting! (Dgﬂdi‘mﬂl? thefdeafprsatorated 86iasi6n nidy B8 inoculated
~may be affected by the inhibition of the SGT
withseediarystalsarti cul arly the SGLT-2 activity. Therefore,
the crystalline formis particularly suitable for the
preparati on of pharmaceutical conpositions for

In ﬁé?%@ﬁﬂie@bl%ntl LA BN ferRdvel F6MAS. predipltateuby2khdvn methods as
nmetabol i c disorders, or conditions such as type 1 and

fortexpapte dlteadione suetion filtration cdegantatian oneendfifugadipet es
(such as e.g. retinopathy, nephropathy or
neur opat hi es, di abetic foot, ulcers,

In SBP(EREARBEEbERL s id FerAGVEPRbm Pe prébipRbfe by methods

reactive hypogl ycaem a, hyperinsulinaema, glucose
known ab the oneliskiledén the adasifor exarinpteaby sgdusingatha partial pressure of

RS oA AL LESBInSRbSI 5. 775, preraby
A e e ol B0 e hore ey S B0C o

for the preparation of
The compound A may be synthesized by methods as specifically and/or generally
described or cited in the international application WO 2005/092877. Furthermore the
biological properties 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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phar maceuti cal conpositions for preventing beta-cel
degeneration such as e.g. apoptosis or necrosis of

w@amenessd c beta cells. The crystalline form i BCEHEBmM06/061956
suitable for the preparation of pharnaceutica
conpositions for inproving or'restoring the

o R R e RBRP S S o BR aeSlmscording o
theciﬁ\/éﬁﬁioﬁr s fifabid %{'thé‘?ﬁé&érﬁliéﬁ B@Pﬂéﬂﬂaé&ltﬁgﬁcérﬂésgﬁibﬁ for the
may al so be used for the preparation of pharnaceutica

treatmerdand/omprevertative teatmient ef alcthose conditionsartdisesasessvhich
and s#i tabl e for the preventjon and treatpent of ascgf__(le_z

maychrsaTeeied Bvehegnipiienaling SGl h apkYitvo Pattsuiary the
s {235, Y BN 10, St PLGEAOR TPl provaraion o

phadassdicar compositibas! for Prevertivreoreitsatrbm of diseases hedrticularly
aspect of the present invention there is provided a

metabeliscdis@ridess. oF condiignssushiasgtyrad| and ipeot diabetas mgllitus,

coffpREARTS MoEREs (60 aSbd. B Gith, bR OBEET Y ngppopathies,
diadldt sdteticers] macrohngiopaiiies)rarRabolibacidosi® 08 ketodis, reactive

according to the present invention is admnistered.
hypwalycaamiag hypeyirsulingamiatgldeose eetahalicliserder,dnsuin resistance,

r el | gt i A f e p i C [

et iR a, My nihstes o ditare Rl oByRg ALt boY and related
disbbséé,,ou&ﬁ%/@higﬁ%é& feddstive,| dhr6hic HeALthiluf0 Bedbhfand C

st eat ohepatitis (NASED, hyper al i nent ati oni nduced fatty
hyperudcaemian Jde @rystalling formds alsql suitable forithe preparation pf

liver or toxic fatty_liver.ln particular. the.
phamfieical @bosiont braraerhd feerlfidenetaion such as o.g.
apSptosRB rendPbsit i pRheR#iBLHeA cBfls. P E8SiMideRlm is also suitable

conpositions for the prevention or tréatnent of
fordhapeeparatipmof phatraadeuticapeorbpasitiony fiar ithpdddbg tog sestoring the

[ 1itus, and/ or, di gbeti onpl.i cations, I n additipon
funchignalty &f gRnerRatic Sl e SRR 106 epRBY e GhTRT and size of
paRdrehli€ Bedd tdlisS Hihea Stallfle form according to the invention may also be
used for the preparation of pharmaceutical compositions usefull as diuretics or
antihypertensives 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 fatty liver, alcoholic-induced fatty liver or toxic fatty liver.
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the prevention or treatnment of overwei ght, obesity
(including class I, class Il and/or class Il
wo@bmsilipyy vi sceral obesity and/ or abdoni nal OPEFEP2006/061956
The dosage required to achieve the correspondi ng
activity for treatnent or prelention usually depends
on the patient, the nature and avity of the. illngs
in GrtcafRer Py stalnerTaMaChar ok HedqUentgn t5rsuitable for the
1 4 I '
P R e b (e R B8 proveeh B et of
diatvetesy patteouddrlyy typet oald type 2 ldjabetés matiitossand/ot diabetid 1
to 1000 ng, preferably 1 to 100 ng, by oral route, in
CopRlieAtoNSe "adnmi nistered 1 to 4 tinmes a day. For this
pur pose, the pharmaceutical conpositions according to
this invention preferably conprise the crystalline

In Additioh dgetiystalling foronacsurdingrie the dnvention\s partivuddrly suitable for
carriers and/or diluents. Such pharnaceuti cal
thecpyieyeBtien enyeatyenofiayenyeighbPhesity dinghisling alass dglass H and/or
cla%‘ﬁ%peéi ﬁ”éiag&%h“oﬁési GhdioP apa8AHIE deRlltyt S:
capsules,”’powdérs, "suspensions or suppoSitories. The
foll owi ng exanpl e of synthesis serves to illustrate a
met hod of preparing the conmpound A and its crystalline

The slogage requiradbimachievr threeosespondingagibdtyi for reatmenicor

orEDR0 UEHaRy o Bendk o BT Bafentiile sk, SBb AUt P B uppss or
cofdiio® andIhe MEABH @nd frequency of administration and is for the patient's

(5- brono- 2- chl or o- phenyl ) - ( 4- met hoxy- phenyl ) - net hanon
doetos i decitle okxpgdiently, dhe dosagel ntaysberfroof 1 to 100 mg, preferably 1 to

di met hyl f or mam de ,are e a mxture of , 1 of
3020 Ry piravenin tuirm £ 16dph0 oybtarmBlyt to' 76 the' by oral
rouls G| AP RIsBAEMINiISrddeREd 4 il X ddyeFbetnd blfpede! e

14 h, then filtered and separated fromall volatile
phamnatduticahcampasitibes aotending:iveihis iaventio preferabilyloempsise the

di{s“sol ed in 150 di chl or onet hrff\ne tqe , :
crystalline form together with one or more inert cohventional carriers and/or diluents.
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, without restricting the invention to its contents.

Preparation of the starting compounds:

Example |
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solution is cooled to -5 0C, and 46.5 g of anisole are
added. Then 5 1.5 g of alumnumtrichloride are added
whadoehvwizse so that the tenperature does not exPERHEPH6/061956

OC. The solution is stirred for another 1 h at 1 to 5

0C and then poured onto crushed ice. The or gani ¢ phase

is separated, and the agueo phase is extracted

anot her three tines wt i i\l or onet hane. The conbi ned
organi ¢ phases are washe i agueous 1 M

hydrochloric acid, t xquedys 1 M sodi um

hydr oxi de sol ution an iilne. Then the organic
phase is dried, the soO i's rerbvegd) and the residue
is recrystallised in ethanol. Yield: 86.3 g (64% of
theory) Mass spectrum (BSI+) : mz = 325/327/329

40851 A 4-MSAOXM I ME I
38. 5%%%‘%@' %F‘lﬂ?ﬁ%grz%f%pﬁ 8 mi of(cﬂ'_ %QX{%’{T?HH%%@F? -ar(r’edtet%’atr?o% emixture of

100yl of GlbrdmaeH2-¢Hlors-byhzdit avid iim 509 i diclkibremetanbamhe reaction
and 150 nl acetonitrile is cooled to 100C. Then with

mixiure isj stijresbios 14 h.ghepdiltered and iseparated &ome gl (velaile constituents in

the?.ﬂcgt%&) lse&taﬁgﬁétpé h‘il{\% ?ﬁ%g{u%g tér %ﬁ%ﬁ)ﬁéetdn ﬂ{ 150° i ddi%%%methane, the

solafibh €8t E6oTBET R W ©C,bah@r46.8ngtdfeaniBold atd | ided. SThe 1.5 g of
and 4.4 nl boron trifluoride etherate are added. The

aluginum toghloside tare raddefl hatehwige ssiedhaBthe tempssatuse sloee not exceed 5

A B A RS B4, e B e
ice@Mhel HRyaNRS Bhhs&Gs Fephtdted, andithé 'Rfidods phdse iEh@irddiéd another

organi ¢ phase is separated off and the aqueous phase
three times adthedichlosometharte. dhe combingd brganic phases are washed with

o L STV AL ST 3580 oo st
and Skt ibPRe@theANtHe Biddhi®Phase 38U hE" ddierRtVi8 removed and the

sodi um
residue is recrystallised in ethanol.
Yield: 86.3 g (64% of theory)

Mass spectrum (ESI*): m/z = 325/327/329 (Br+Cl) [M+H]"

Example Il
Cl
SRS
Br |

4-bromo-1-chloro-2-(4-methoxy-benzyl)-benzene

A solution of 86.2 g (5-bromo-2-chloro-phenyl)-(4-methoxy-phenyl)-methanone and
101.5 ml triethylsilane in 75 ml dichloromethane and 150 ml acetonitrile is cooled to
10°C. Then with stirring 50.8 ml 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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sul fate. After the solvent has been renoved the

residue is washed in ethanol, separated again and
waleioed1Bt9 600C. Yield: 50.0 g (61% of theory) REBEP2006/061956

spectrum (ESI+) : mz = 310/312/314 (Br+Cl) [M+H +

Exanple 111 4-(5-brono-2-chl oto- benzyl ) - phenol A

solu

on 14. 8 , , , .
tempeya &Hfﬁ {95? aneﬂ%r&mhgteﬁw?"%@naw #4,m barpn {rifluggde etherate
arér‘l:%ad(i’t%& {)ﬁ‘f?sﬁrﬁe | £0iringr 3'h h€£5 R50°C TRa8MheR cooled to
of a t1on orontrlbromdeln
arrrlﬂewﬁltenm&mthmie!\ solation @€ 28 gapotassiansydroxide in ¥ 0sinl of wdter is
at anpi ent t enper at urgw The_solution is then

adgefbiansl 16 r&RullnG TDiALrS BHTOH 56r? BaT D0 ORARG RBGSe s
se%ﬁ?#?g%é? %@ﬁbSu? ﬁhﬂéé ?%‘ekt?aclﬁgé‘g oﬁ{se?g@(‘e%ﬁ rn@é with

diisuprepylethbrM hy dombinet organis phésesaareHv@éheH twiiée with aqueous 2 M
organi ¢ phase is separated, and the agueous phase is

POf@ﬁﬁuﬂéhwmﬂﬂﬁ %Ht'%?eé qnpﬁe@tprwe an Jhe'&ééﬁﬁpé’er $pdium
sul‘fé)cgbhﬂgtdth an eee?h r%rn‘?oﬁard t‘F\g r%ff‘iruesig W#erd in ethanol,

e solvent 15 frenoved conple
seﬁ@r@téﬂa n%rﬂidW@D@O“@eOfy) Mass spectrum(ESl )
mz = 295/297/299 (Br+Cl) [M HV Exanpl e
Yigldira0.0 9 (61800f thaghyor o- benzyl ) - phenoxyl -tert-butyl -di m

s BSOS L R M) o

di chl oronethane is cooled in an ice bath. Then 7.54 g
tert-butyldinethylsilylchlorid in 20 m
Exainplg bk onet hane are added fol | owed by 9.8 ni
triethylamne and 0.5 gcﬁ- di met hyl am nopyri di ne. The
solution is stirred foryl6 h at anbient tenperature

and I I
O

I
Br H

4-(5-bromo-2-chloro-benzyl)-phenol

A solution of 14.8 g 4-bromo-1-chloro-2-(4-methoxy-benzyl)-benzene in 150 mi
dichloromethane is cooled in an ice bath. Then 50 ml of a 1 M solution of boron
tribromide in dichloromethane 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 potassium 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 separated, 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'): m/z = 295/297/299 (Br+Cl) [M-H]

Example IV
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then diluted with 100 m dichl oronet hane. The organic

phase is washed twice with aqueous 1 M hydrochloric
wa@edod/1em89 once with aqueous sodi um hydrogen caP@DRP1086/061956

solution and then dried over sodiumsulfate. After the

sol vent has been rermved the Yesidue is filtered

t hrough silica gel %ﬁcl ohexane/ et hyl acetate 100:1 )

. Yield: 16.8 (87% f theory) Mass spectrum (El):

mz = 410/412/414 (B anpl e

2.3.4.6-tetrakis-0O ) - Dy copyranone A

solution of 20 g D e and 98.5 m

L/ - met hyl nor phol i ne™s F ey ra\hydrofuran i's

cooled to -5 0OC. Then 85 m trinmethylstlylchloride are

added dropwi se so thdr the tenperature does not exceed

5 0C. The solution is then_stirred for 1 h at anbient
%ﬁwmwﬁbﬂ"ﬂmw&m'mﬁthVi'é”atn%t

anbi ent tenperature. After the addition of 300 m of

tol uene the solution is cooled in an ice bath, and 500

A stlutin efati8r9 gue(50datb-2acH!brtbérisy| )\ sthgresl a 146 miagichlordmethane
exceed 100C. The organi c phase is then separated and

is geeledin an icbathe 5@@" Jn@‘bgvtertfbuéxfd%%ibywmlphmﬂd in 20 ml

aiot|cRieR HaATA Rl th S ik oA 050 %:

dmﬁéthylghuﬁ@@yncﬁm mees@mhmm stirfed it 16 K gﬁamﬁent temperature and

| et el Yield: 52.5 pprox. 90% pure) Mass
thegm; $®M|%E@O{-ml d@ﬁqome%manq Nihg) argerigphase\is washed twice with

aq%é%%f')ﬂ}@ 8%9’%&5‘&% e AGH ANg onEeYilt BRYBA 59 U yRgen carbonate

soltfbyaha@héh dfied dver sodium sulfate After the solvent has been removed the
4- (5- brono- 2-chl or o- benzyl ) - phenoxy] -t e/ Tf - but yl - di ne

residye issfillese@ 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

2,34 6-tetrakis-O-(trimethylsilyl)-D-glucopyranone

A solution of 20 g D-glucono-1,5-lactone and 98.5 ml N-methylmorpholine in 200 ml
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 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 toluene the solution is cooled in an ice

bath, and 500 ml of water are added so that the temperature does not exceed 10°C.
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in 42 m dry diethyl ether is cooled to -80 OC under
argon. 11.6 m of a 1.7 Msolution of / f-butyllithium
wo mopamsane are sl owy added dropwi se to the cpoOI/EP2006/061956
solution, and then the solution is stirred for 30 mn
at -80 OC. This solution is t¥en added dr opw se
th h at f d ich i led with d
Thp@réggrgg p§a§éﬁ% etghser %?a?‘g{_eﬂgae r\gf {N%Shleg ir? 8gcr$ca¥\<da once I{/\Xth aqueous
sodiyh (inGOiDPR R Rl Yhy ti. TREREI drfloved. the
residlaiisi taken sipshi250atl dfobolune, ahd-tfié s6enT scagain semovedn

of 1. 1 m nmethanesul phonic acid in 35 mM of nethanol
complefelfed and the solution is stirred for 16 h at

ezw‘rty? ' he solution is then neutralised
YIvvl't fga @?@%%ﬁy@ogen carbonate, ethyl acetate is
Masddpectrach (E81")mehlzanadb7 [M+Hhoved together with the

et her. Aqueous sodi um hydrogen carbonate solution is
added to the remai ning solution, and the resulting

Ex%@}e“\rlle is extracted four times with ethyl acetate.

acetonitrile and 30 m di clfto d the
solution is cool ed toy ' addi tion of
4.4 M triethypsi | apé 2> uori de
et herate are added
does not exceed 5¢ r the addition is conplete
the solution is irre or another 5 h at -5to -10
0C and then quenched Qy the addition of aqueous sodi um
hydr ogen carbonate sol uti on. The organi c phase is

1- ardr -glucopytanos 2 (4hydroxyberztl -benzenhe our

A s o 606 14 BhrL ehtose DeneRs rhgnoRActerby P iny-silane
n 821 P Ity ol 5 S081ed 80 GABOFRIORAL 1P 3 1.7 M soluon
of fmribbutytlithibemingierdamedre sloaty agged dropwise o theiceoledl solution, and

R ST AL R R e L ——
throtgy Attt die, | Whidh id BodleB it ARFCB2a 2BRition of 4.78 g
2,3,4,6-tetrakis-O-(trimethylsilyl)-D-glucopyranone in 38 ml diethyl ether chilled to -
80 °C. The resulting solution is stirred for 3 h at -78 °C. Then a solution of 1.1 ml
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
hydrogen carbonate, ethyl acetate is added and the methanol is removed together
with the ether. Aqueous sodium hydrogen carbonate solution 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 ml 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 another 5 h at -5 to -10 °C

and then quenched by the addition of aqueous sodium hydrogen carbonate solution.
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recrystallization of the product fromethanol. The
product thus obtained is converted into the title
wa@ewpoussd by deacetylation in methanol wth ageeDBBR2046/041956
pot assi um hydroxi de solution. Yield: 1.6 g (46% of
t heory) Mass spectrum (ESI+) ¥ miz = 398/400 (d)
Th%%@%ﬁig E)b%gg g%talgggra&;qfagn%rtﬁmg( %%%%s%ha%eﬁsh le)(z{rgctgd (four times with

] AL o) | .
e B P Ra 2R e PE Yy PEIART sPabh B, the
soledoieid remoxed) and thee rdsiduei3 purifiedtyochromatography on silica gel

(S B s, o AL il asbl . o
e

of theMydiexylgroeipsywitihaosticantiydridecand pytidihe aidibhidronmsthane and
are added. After an additional 14 h stirring at 75 0C

reqrytatization ef the rredretirem efhaneln T hearpductitve obiained iseonverted

inte o {46 Eompafint By et idtctt if Selratt bifi Atitollsid™ potgssium

hyd@eRidessslutisn.sul f ate, and the solvent is renmoved. The
residue is purified by chromatography on silica gel

Yiqidi bAIpAsYeofthroryket hanol 1:0 -> 5:1°) . Yield: 0.12 g

9% h SS r L+) : mz = 451/ 453
M é?e?{w’&n @%ﬁﬁh&a_t ?%ﬁﬁ@b (meﬁ\}f"f talline form
Variant 1: 30 ng 1l-chloro-4-( b-D glucopyranos-1
-yl)-2-14-((S,)-tetrahydrofuran-3-yl oxy) - benzyl | -
Preparation ¢blhescompoandidscri bed above) are dissolved in
0.8 m of ethyl acetate (cont a'bgi ng 0.5:3% water) upon

heating up to about 50 0 = OiH@(I)owed to

1-chloro-4-(3-D-glucopyranos-1-yl)-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-chloro-4-(R-D-glucopyranos-1-yl)-2-(4-hydroxybenzyl)-benzene and 0.29 g
cesium carbonate in 2.5 ml 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 cooled 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 solvent 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 (Cl) [M+H]*
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30

cool slowy (about 1 to 3 h) to about 20 0OC. After 48

h the crystalline formis isolated as white crystals
whyoobill3sat i on. An excess of the solvent is rePOVER200§061956

storing the crystals at elevated tenperature (40 to 50

0C) for about to 4 h at redifed pressure. Vvariant 2:

chI | ucopyranos-1
Pre'i’/g')a%.?“[gf W&%!'FS §8Mof ur an- 3- yl oxy) - benzyl | -
Va?éﬁlzfme are d| ssolved in 5 mM of water/ethanol mxture
'3 volunme ratio) upon heating up to about 50 0C. 8
30 mhg dichieroed-(RDB-ghbdeyramos-1-yh-2-pi- (!(@)Qetralwdibﬁmm-ymxy) -benzyl]-
cool to about 20 OCin 1 to 3 h. After 16 h th
bepzsng (@htained asrdascebed @@N@Ba%d'\ﬁﬁﬁ)h’@d én Ot |l Qf gihyl acetate

(cog:rté/lé n?lté 8! %%gésueogﬂt Péc%{e l?% ?cgg?ﬁﬁtd{?dwggf 8%%8&%“‘?3 allowed to

co@l@kb&hly”(ab@uﬁ o 3916 anbuB20 2CY Alet BBAT rederistalline form is isolated
gl uco ES( yranos-

as Mshltp arystaly bysfilirationr AR execessiphinessalventys rereaygd py storing the

RS B g e tach e hintitis e to 5l 3! ARG B Eh Al REugag pressure.
cool to about 20 OCin 1 to 3 h. After 16 h the

crystalline formis isolated as white crystals by
Vafiant2:ati on. Residual solvent is renoved by storing the

1 gg{%f][orgsﬁ @i thlﬁ\ésltgfrggtﬂg WE)I}?I t— r—@SX?’%@I’&dggfg(r)%%fy%xy)-benzyI]-
beﬁz@r@b#@@i@%l@@@% & ml of water/ethanol mixture (2 : 3 volume ratio) upon
-yl )-2-T4-((Sj -tetrahydrofuran-3-yl oxy)-benzyl] -
heaiéng up¢o abeutio@ $G! 8eul dfiwaier ate addedhard the balutibn is allowed to
r 3V at on heat t 0 abqut :
codlgomBout R Bt fod It a1ar 1B iR vaEBinertdmie 50190 g white
e ], R ECLE LN AR YorhO LA g otovate
tenderbture (80 o 60 °Q)dodaldndut ta6 h. of t he crystalline
form Patent C ai ns

Variant 3:

1 g 1-chloro-4-(3-D-glucopyranos-1-yl)-2-[4-((S)-tetrahydrofuran-3-yloxy)-benzyl]-
benzene are dissolved in 11 ml 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 16 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:

8,9 g 1-chloro-4-(3-D-glucopyranos-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 to yield about 6 g of the crystalline form.



10

15

20

25

30

1. Crystalline formof 1-chloro-4-( b-D glucopyranos-1
-yl)-2-14-((S) tetrahydrof uran-

wW@200b0xB¥9 benzyl ] - benzene. 2. The crystalline POI/RPDG6/061956
1-chl oro-4-(
b- D- gl ucopyr anos- 1-yl ) - 2- [ 4- (Y& t et r ahydr of ur an-

3-yl oxy) - benzyl ] - benzene_hav an X-ray powder
diffraction pattern that E&'Pﬁn(?'?é@ Speaks at 18. 84,
20.36 and 25.21 degrees 2Q (0.05 degrees 2Q , wherein
said X-ray powder diffraction pattern is nade using

1. CuKerymllhae iformn of81-chigros4-y$-Daglucopyfamos: Bel<a-[i-(1§)+ o
aim2, wherein the X-ray powder diffraction pattern
tetmytirf@‘urasbarp/ﬂwé@eaéu&@eaiena 69, 19.16 and 19.50
degrees 2Q (0.05 degrees 2Q , wherein said X-ray
powder diffraction pattern is nade using CuKa

2. radirné ica,nstamne TorabP 1 @hfbro-L{BBY MJ@:@pyrfafﬂﬂQST-ﬂcl) 2-[4-((S)-
-yl)-2-[4-((S -tetrahydrof uran-3-yl oxy) - benzy
tetwéwﬂmfuram ryéoxy)-,henlzzé ngene bﬁvman %daymwtendgﬁractlon pattern

tnef cBRaisRs SeRRS At AP0 3ad 85 PeaeqEen deflidlas degrees 20,
wheRIRdid X%%%Wiférﬁflmﬁcﬁ&? pSfté!ﬁlt |§|r+1é<§l§3 u§ Pr@w@m radiation.

accor dance laim1l, 2 or
crystalline formin accordance vvlth cI a|m1 2 or

RS S —
iR e 8 A g Ol s

%lfe@ch@)t b\me%wéa@di X2y dowder diffeten pate 1§ mhdeé uging CuKy;

2 or 3 for preparing a pharnaceutical conposition
radigiarh is suitable for the treatment or prevention of
nmet abol i c disorders, in particular of a netabolic

di sorder selected fromthe group

4. 1-Chloro-4-(3-D-glucopyranos-1-yl)-2-[4-((S)-tetrahydrofuran-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, 2 or 3.

5. A pharmaceutical composition comprising the crystalline form in accordance

with claim 1, 2 or 3.

6. Use of the crystalline form in accordance with claim 1, 2 or 3 for preparing a
pharmaceutical composition which is suitable for the treatment or prevention of
diseases or conditions which can be influenced by inhibiting the sodium-dependent

glucose cotransporter SGLT.

7. Use of the crystalline form in accordance with claim 1, 2 or 3 for preparing a
pharmaceutical composition which is suitable for the treatment or prevention of
metabolic disorders, in particular of a metabolic disorder selected from the group
consisting of type 1 and type 2 diabetes mellitus, complications of diabetes,

metabolic acidosis or ketosis, reactive hypoglycaemia, hyperinsulinaemia, glucose
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consisting of type 1 and type 2 diabetes nellitus,

conplications of diabetes, netabolic acidosis or
wedediBs9 reacti ve hypogl ycaeni a, hyperi nsul i NBEER2006/061956

gl ucosenet abol i ¢ disorder, insulin resistance,

net abol i ¢ syndronme, dyslipi de&hi as of different

riqinsg, atherosclerosis and rel ated di seasges,. . :
mefapdicigsorieprnariay Peipedes, raetabrfi sV edioRte dyplpidapaias of
: : ' ha- /S |
O TG, e Lloh e B refbtod BibgRses ey high 8168 pressure,
chrnphbeant ¢aluire coddermanaadityiperuricaemiahi bi ting t he
sodi um dependent gl ucose cotransporter SGE.T2. 9. Use
of the crystalline formin accordance with claiml, 2

8. 0" BsbYF 1S ?ﬁ%ﬂdﬁ}% ﬂ)rnpif\ré&‘agcréﬂc%%itﬁ eﬁ?rﬁsfbtgt&%? Ipsreparing a

preventl ng egeneration pancrea a ce
phamidesuticar compositiom forainbibiting et sodiug-dépendent glucose

functional i t'ﬁ% f pancreatic beta cells. 10. A nethod
cotranspagier KBk crystalline formin accordance with

0
claiml1l, 2 or 3, said nethod conprising the follow ng
steps: (a) dissolving

9. 1- cukerod tfe CHskiline fRayinaedrdande) with thir(1,2 or 8tforpreparing a
ofuran-_S-%/I oXy) - benzyl]-benzene in a solvent or a
phairacausicat camppositior farpreventing the deganeafation akpangreatic beta cells

andyBL K0 3Eko b it eblind B el R et harkinafi petp cets

claim1, 2 or 3 out of solution and thus to yield a
suspension; (c) isolating the precipitate fromthe
10s uspeanethod;foamaking thergrysigllinedopm ét apcerdasce mithl clainy 1, 2 or 3,

sl ST Ry Roridhsing e/ Blowitg Meskhr e of sol vents has been

(a) dissolving 1-chloro-4-(3-D-glucopyranos-1-yl)-2-[4-((R)-tetrahydrofuran-3-yloxy)-
benzyl]-benzene in a solvent or a mixture of solvents to form a saturated or nearly
saturated solution;

(b) storing the solution to precipitate the crystalline form in accordance with claim 1,
2 or 3 out of solution 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.



