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Crystalline formof 1' -(1 -nmethylethyl)-
"-[(2-fluoro-4-nethoxyphenyl)nmethyl]-5 '-nethyl -
wa bkbopwsEzol - 3' - O b- D- gl ucopyr anosi de, a net hodpd DEP200%050209
preparation and the use thereof for preparing
medi canments The invention relates to a cryst aI l'ine

for of 1' 2-fl uor
Wgﬁ)’gmﬁ% )Hetpﬁihqetgylsl 41,!{2}]@?0@[ XYk egyl)methyl] -5"-methyl-

1H-pyasts1 13- - H@B%@F?ﬁn@&det 9 ndtREARGSY pfeParation and the use thereof

conpositions and to uses of said crystalline formin

the therapeutic tredonprepasinggnedicaments Furt her nore

the present invention relates to nethods for the

preparation of such a crystalline form Background of
Thé hﬂehﬁbrﬁr@tdt@nﬂo‘léhﬁysiamp@mm df' 1"« (-inethngidthyl }- &t i 2Huoro-4-

iwg/é[my)mg{hyjé T -;%lg %%m@t @rﬁ)l Ajlflquyée\nn%%pﬁhfoi)qarmaceutical

corhpdkitidh® dn@ltb QueNer sfaﬁ'ﬁ 8yt Mné Gorhi in e therpRAUA Bhe SinenbBr prevention.
formula 1") is described in the European Patent

Fudigsmosatiiediiesapt myseiurelaienie melgods f?éFhfa‘UP@a"aHW Bf sushy?
cry§tfafl|ﬁ5'i‘orﬁ{‘ t he sodi undependent gl ucose cotransporter

SA.T, particularly SGT2. The nethod of manufacture of
the conpound of the formula | as described therein

does not yield a crygtalohduia drttdinvéhifir tai n
\/'I'['Y'qI_S_O'T_C_O'EIT'S_e_[‘fT

pharmaceuti cal acti basi c
Therempowidsi t@-reethyethiyid 4 H(3-Bubroy-raetbharnineogiméetbrl-bymethyl-1H-
R roved as a nedi canent
yr%%l eh% ﬁ'g?gﬁjggpgjl-%%% ﬁh%ior@B%re a variety of
addl tional requirements a pharnaceutically active
age has, to conphy with. These requirenents are based
5 et @rs which are connected with the
nat urk gt active substance itself. Wthout being
Ot"bstﬂtlve gxanpl es of \these parameters are the
iLPty of fhe active agent under various
envi rjonmental conditions, its stability during
¢pHon of the phar rraceuti cal formulation and the
Llity of the active agent in the final nedi cament
conpositions. The pharmaceutically active substance
used for preparing the pharnmaceutical conpositions

(n PR P SBrPal RS ERER B0 s Aol Bleskieg § the European

Patenvapmicatkori BP 1688603 A ang habias/alumbksiakibitorgleffect @r e aptium-

ool SR ERh, SERGRALRT e el B o

theloRiBétihg of therfemhula | a8 desaitipl éheréif d®d€ Rot yield a crystalline form.

A certain pharmaceutical 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 pharmaceutical formulation and the stability of the active
agent in the final medicament compositions. The pharmaceutically active substance used
for preparing the pharmaceutical compositions should be as pure as possible and its

stability in long-term storage must be guaranteed under various environmental conditions.
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cases the content of active substance in the

nmedi canent m ght be |less than that specified. Uniform
wob@tnsdod i on of the nedicanent in the fornmul aPCDYREP2087/650209

critical factor, particularliy when the nedi canent has

to be given in Iow doses. To ensure uniform

dlstrlbtlon size of the activ

arti
T i tssRiie 16 BrevEat B ase Sl T Cau kY P CiADP Whichgonggin, i

add@fiorn@ thg acBanNERivh eBdt8RM) befaktiBRn @Ftﬁfuﬁﬁc‘tﬁéﬂébﬁ &l e&kample In such
active substance as a side effect of t he i ndi ng

CasrﬁséF%ﬁ?%iPﬂtgc)f agte spshcgibiganedicanert migh '§P%Fr@” thﬁ specified.

spite of the hard conditions required during the

process, it is essential that the active substance

Ungqargqulgtrlbéthn @‘th, mediggment wrtag@{w{atlpﬂés @pl’ltﬁ‘@' Wgtor particularly
whBf AER8dicSMbN Hafs ib B8 ALhliY v Hhsisang %nétﬁe%HfféHn?iﬂ@ﬂBhﬁ(on, the

stable during the gri'nding process It Is possib to
pafyelegireeof dhehaetiygsnbelaacerir batesiuced td a pwitaig lgvelog gwhy giinding.

| . .
S P R SR A B Bt o iRt of the grinding
(orwhitrohisingy has icslee avoltﬂEtdea@ﬁar aslpospilpe oo spite bothe mae:bmridﬁ'@ns required
s i.cal r

durlirﬂzethg%%cre%g |P|Q% Q?rﬁﬁgfha?%c: egcgvé;%%t?stt%n%gssthraultdrb% H &ﬁﬂéta%fe
thrswg‘rfoatme@‘rmding pcmq&ssabsnly |1Ttm|esactmg/smbstam:etlasmﬁlmently stable during
theCi r?’urrst ancsestl o sbI tcporlgﬁ e gh(o)us 8 }ar tical formulation

e R R A e R R e R %?%}%tm TATER.
whishrabeayishenpiar e ceatificbmaquist of bytivef sudbstnae irea exfrodadible manner.

formul ation requires that the active substance shoul d

al ways have the sane crystalline norphol ogy, the
Ansthabprlobleyn wRidh pigReIskiie theQfrindig proyessadd ﬂr@@ar&@tthaeesured

subst ancE ar e SUbiﬁe’[Ct to sfiringent requirenents

@rmagebtgﬂa forgplafionls the inpuf pf engrdy cqusge By @;s Bfocgss anc?the stress on
thePAabB 6 £k By, T My i et EimBifRnstar’es %ddﬁﬁ%ty&fﬁrﬁ)r}dﬂjs

phar maceuti cal conpositions for determining the sh
changeg. teramaiehigatian; Qfd? archages Bdhe Rivstdl [adicen8inee the ghargaceutical

quél‘(’tj’ﬁoii @Blﬁgrﬁa%uﬂdan%rrqulﬁh&gréﬁﬁ]h@@thtahﬁmr%{/@ §Lﬁ63é?éndé3§ﬁ09% always
nistered without any risk. Hgh stability of

havesihie samertrystalline@orthelasiretieistaiitly phrPieReries o Hie orystaliine active
éﬂ%%salré %E@éct% gﬁanMﬁF rbalyi%rﬁérﬁé ftof tﬁ@'b%'irﬁ bPREW oS well,

herefore addi t ronal antage for both the patient
and t he manufacturer. The absorption of noisture

Thé g%ﬂﬁgﬁ ftahr?na‘ﬁ%g&&ﬁltc?@ %ﬁib?ﬁﬂﬁﬁgﬁge |§%|s ngl‘c;g%# gr&%réngceutical

ce as a resu e jhcreaseqd
corppoditimmsiipt ¢ekernuhingatieeshelfiaphthe @atticokr mecimaomint;itomshelf life is the

len %} ?r{ tcﬁ.ﬂ?ﬁWCﬁ f%e%’éo%é?néﬁ?'e%ﬁ %{a%dpn%/gte e \pﬁ'lout any risk. High

om frol st ure dur i
stablllty of a medicament in the abovementloned pharmaceutlcal composmons under

various storage conditions is therefore an additional advantage for both the patient and the

manufacturer.

The absorption of moisture reduces the content of pharmaceutically active substance as a
result of the increased weight caused by the uptake of water. Pharmaceutical compositions
with a tendency to absorb moisture have to be protected from moisture during storage, e.g.
by the addition of suitable drying agents or by storing the drug in an environment where it is
protected from moisture. Preferably, therefore, a pharmaceutically active substance should

be only slightly hygroscopic.
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by the addition of suitable drying agents or by
storing the drug in an environnment where it is
w@eavesiied from noi sture. Preferably, therefore¢T/aP2007/050209
pharmaceutically active substance should be only
slightly hygroscopic. Furthernore, the avai l ability of
Fu Lﬁvrv[%:olrec I'qu %Yn?ellgpli:{ytpz %llgfﬂag'ﬂsgfﬁlﬁ mg orrrtl gl?ows the purification of the
drugestibyiaheéd by rettystdllizafp@rt fromthe requirenents
i ndi cat ed above, it should be generally borne in m nd
that any change to the solid state of a pharnaceuti cal
Ap&@FBRSthE rédlirehicls ihgicsaBaBbee, 9 sHolRIVddHarallyoPhty i kil that any
and chem cal stability gives a significant advantage
changerto thesgolidisiaie ef # phagnaseutionh cempesitiprty Bighimeapatlecor dnpjoving its
phyical B&q bRerRiaLl s‘?ébll'lt? gF\/@k‘% sighiafAVad@intadaeWer %E@Qia%le forms of the
crystalline formof "the conmpound of the fornula
samp meslioggtens i nportant requirenents inposed on
phar maceutical ly active substances as nmentioned above.
(bject of the invention In a first aspect the present
Thé¢ airent theinvestien isshysotomproyige Balel, ﬁ@bfedrrmtaﬁine feem of the compound of
n
the‘%@ﬁ@% { Q/Ih%b erﬁ] Iet‘sé rr}r?p?dﬁ'ékf’requ rerlnErllqtg nﬁ gqqaﬁpa'?r%%céd?%aly active
subsl@oesmpmmmrulooéd dbevef ormul a | havi ng an X-ray powder
diffraction pattern that conprises peaks at 5. 35,
10. 76 and 16. 20 degrees 2Q (0.1 degrees 2Q , wherein
said X-ray powder diffObjeti afth@mivertion i S nmade usi ng

a third aspect th
In § 5Lattoh Dearaiest Marat e Bt aaToR KT uhiar sompound of the
formbrriei n at | east 50% of sai d substance is present in
the formof a crystalline formas defined hereinbefore
and hereinafter. In a fourth aspect the present

In & Qé’&frhﬁ|a@BeétQﬂ1é1bl%%eﬁth@erﬂIBﬁrréT§@§lﬂé trfeadryéié’ll"ﬁﬁ@fblrmldﬂheoéompound of
nmedi canment. conprising a crystalline formas define

therfereyilahBedrean aMé’Plé’F’ﬁra‘F ff@tCt'orl patiern that ﬁo'&@ﬂ%‘i"‘t peﬁ'ﬁ% at 5.35, 10.76
an@ﬁ@@@'ﬂi‘égf'é@é% LBy f&dr @% 50], WHardis Saidfx-& Cd'on%%ﬁHllfbeﬁon pattern is
form as defi ned her el nbefore or hereinafter
mage ep@giGui g pEEvEationceut i cal conposition for i nh| bi ting
t he sodi um dependent gl ucose cotransporter SAT2.

In a third aspect the present invention relates to the compound of the formula | wherein at
least 50% of said substance is present in the form of a crystalline form as defined

hereinbefore and hereinafter.

In a fourth aspect the present invention relates to a pharmaceutical composition or

medicament comprising a crystalline form as defined hereinbefore and hereinafter.

In a fifth 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 sixth aspect the present 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 diseases or conditions which can be influenced by inhibiting

sodium-dependent glucose cotransporter SGLT, preferably SGLT2.
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In a sixth aspect the present invention relates to a

use of a crystalline form as defined herei nbefore or
wheosogiogia’a er for preparing a pharnmaceutical coPQEDEP100D050209

which is suitable for the t4eatnent or prevention of

di seases or conditions which can be influenced by

i nhi biting sodi um dependent gl ucose cotransporter

SA.T, preferably SGT2.In a further aspect the present

invention relates to a use of a crystalline form as

defi ned herei nbefore or hereinafter for prepari (%
In %MW%%%R%F @glpr%%ﬁ%ﬁs’faﬂ'i'%e%‘?s Oraeveneli g ystaliBg /g as defined

heRInPEIRS o RéreRaitedRl BpBEN®E phb@dddelfca cHﬁb@Q%d fbr preventlng
di sorder selected fromthe group consisting of

sloyinggue@essian pf. dgigyingypp&reating %B’@F@?"ﬁéﬁﬁ%ﬁ'@@ﬁﬁ%@e group
cor%éﬁﬁ@%?t]p@“edlﬁ%i@s m¥iRRY Q}pﬁ%@ete@%‘hﬁfsan%aﬁﬂed glucose tolerance,

hypefrgl ycem a, overwei g? obesity, including class |
hyrsti@lgeanya, RosiRrendipl hyperd StOFmI@IOdQQNEI'th sEdy tigcluding elgps| obesity,

cIaQ?ﬁ%bEé’ ttyaagssamdc%'&ﬂf"lwseg%%l%é’sﬂ}/ and a ?Er f El9| biSeshty, 'H#dorﬂ@tabollc

ent i n need thereo er aspect
Syf‘pif@fsemapﬁwmn oeed tbEwobs to a use of a crystalline
form as defined hereinbefore or hereinafter for
preparing a pharmaceutical conposition for inproving
In ajfwmen’aspe@bthmpmesmmdr’ventidrmelatmuoca ngp affa diraslailing ftheam@fined

ned|PEREE b fera REREGT B R PR nste i Bafplhfin B jmoroving
glytdsmmemﬁtrollafmda)rffmrrrbblammiefﬁasﬁng lesma ghiease, Iolﬁpes“tpnaodlal plasma
of, a cr e f or

oiea i bt aigp sEmGpltRl T i aopdleRt g eed tcteor.

phar maceuti cal conposltlon for preventing, slomnng

ression of, dela or treatln of a co |on or

In %f“étg‘%%?p%éi hgdtr %%P”F ﬁ{‘ Heret ‘cb%‘s‘? & ?%‘a@ orm as defined
hereMibRfdré at h@r@ﬁnaﬂér or Qﬂ%@ﬁaﬁﬁ? %hbtnﬁéb%uﬁd‘é} Bomposidrafor pteventing,

and m cro- and macrovasc di seases, such

SIOWE}SWB@TS?‘H?” of, éi[e|am51§&ﬁr ﬁﬁatl%gfrq)%tqlﬂpn qrj désbogéer%elected from the

grdu?‘bﬁﬁﬁgﬁrﬁg of%ﬁﬁﬂlbélﬁ)ﬁs of @iabstes Wéﬂﬁ@é S ad RHiaa6tk1aA8:micro- and
roke and peripheral arterial occlusive disease, in a

mageavpstardisageesl SURR e #EPhTPRAtAY f g HRoRAthYA Sp@iopaihyelissue ischaemia,
art%ﬁc?s%ﬁé%s@ 'ﬁ%@érﬁ%ﬁﬁ%ﬁ’%@%tr&l@b Qnd*'ﬁe idPErdt ﬁéﬁ(ﬁtoéblhsl(?@dlsease ina

orm as def’ined hereinbefore or reinafter
patiané pardadgherephar maceut i cal conposition for pr event| ng,
sl owi ng, del aying or reversing progression from
i mpai red gl ucose tolerance, insulin resistance and/or
In & fusitme nespeisbthiepresamdt myaretianoretajgseton dseadfet eystaing faronsas defined

herdi r%%%orgm hér%m%ﬁgldf& Bree Sﬂﬁg a pharmaceutical composition for preventing,
slowing, delaying or reversing progression from impaired glucose tolerance, insulin
resistance and/or from metabolic syndrome to type 2 diabetes mellitus in a patient in need

thereof.

In a further aspect the present invention relates to a use of a crystalline form as defined
hereinbefore or hereinafter for preparing a pharmaceutical composition for reducing the
weight or preventing an increase of the weight or facilitating a reduction of the weight in a

patient in need thereof.

In a further aspect the present invention relates to a use of a crystalline form as defined

hereinbefore or hereinafter for preparing a pharmaceutical composition for preventing,
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In a further aspect the present invention relates to a

use of a crystalline form as defined herei nbefore or
wheosogiogia’a er for preparing a pharnmaceutical coPQEDEP100D050209

for reducing the weight or reventing an increase of

the weight or facilitating a reduction of the weight

[ atient in need thereof. In a furt

In a er a
siofhS dBEV N ire R e kgt Fisnethedorsalis BB TY/ALthe deciine of
theffoﬁéﬂoasntyl of paraslediR it bslls i@/ o Forn@pRIviTRf érﬁ:ﬂorfr@ﬁtorlng the

ar I_|ohar maceut i cal conposition for
funﬁpg{%é qfrgpémg egtis H%ta cgis gr}yqllﬂr regforipg gmaqfulqﬁthrﬁ\gty of pancreatic insulin
se¥EERNAAYdtIeAt iRfhcBaMedreat i ¢ beta cells and/or the
decline of the functionality of pancreatic beta cells
and/or for inproving and/or restoring the
In 4 HRGEF 98t he &ésé?@nﬁléﬁﬁ’érf @I B £63d & LEFé8Niine form as defined
restoring the functionality of pancreatic insulin
herebetare enhereingftpalior ereparing a@barmaneutiedl compogitieryfor maintaining
f t I 0
andg?lp@ﬁ;r?\{ #tﬁ’glgflmﬁtgghﬂg\fﬁ@ndggfbﬁzcr?retfétﬁgﬁ Bppt%vé'ﬁt?hg ﬁyp?érlnsullnemla
ancﬂielrlesmimfreelstame inpa pptéant rrgn%eqdharreﬁ»ﬁceutu cal conposi tion
for maintaining and/or inproving the insulin
sensitivity and/or for treating or preventing
In :hqume'r aspﬁlct ﬂnerp'rasmmi:Hventicbmrszldtdzswtoraesskesd)femwstiahinaform as defined

herp %) 0 or ?%ﬂ Hg(rer ee fin % rmaceug al o | For reventin
or ese rﬁ? Vet on rBT&F‘es%é’% USE ot 8 Py% '? RE 9
sloﬁvmgmieiayldgbr trreailrig&hﬁaasbebocmdllronb aittebutafl teean Bbmormal accumulation
rin har maceut i conposition for preventing,
of ng {%? ga%l”ﬁyﬂ Wage(gtf'efelo ating di seases or conditions
attrlbuted to an abnornmal accumul ation of liver fat in
a tient in need thereof. |n a further aspect the ,
In %PE@@B?SR%@&W%??”F LVEpERD rtel?t%? 2t mEHof er ’ﬁﬁ‘ﬂf‘%@ cgystalline form as

defiediHePdihbdTeref sHdAerSindRér Sad nah &l ciedriigy RBdollowing steps:
herej nafter, said nethod conprising the fol | owing

(2) Sfssplying(tag cempayId piige {armutadip suelyest Ort%@nﬁ‘“éfﬁrﬁ.l ISQ'V?”tP fp form a

sol@tici0 b¥a&abRla sattiiatddhi8a®f sa‘i@r‘a’t’&fﬁrssubgrs%ﬁfrﬂbé sSRtidH, | Pé¥erably with
preferably a saturated, nearly saturated

thesQHB\éﬁ%ﬁtau Sarliag Materisho b FamBRIng alithd arulaghaeiias said solvent
or hh@}retolf‘gol%rﬂé Ebﬂglnrgitleeafs't QII‘I aRfouRBbrd. 59@99@?@9%0‘ Qﬁhe compound

formla [or sald solvent or mxture of solvents
of theheraiute ht Ieast an amount of 0.5 nol H20 per nol of

(b)'étb%n&?f@f?%g/ \;\?I&l &&%F%%é%lﬂloh to g(@&lé‘&{hb%ﬁ/ﬂlﬂe%ﬁploﬁt of

e solution to pr tate
solglignsarad thus & yieldra suspensgiosol uti on and thus to yield a

(c) Tc‘s%?d?iﬁgslfﬁeoar‘ecipitate from the suspension; and
(d) drying the precipitate optionally until an excess of said solvent or mixture of solvents has

been removed.

Yet further aspects of the present invention become apparent to the one skilled in the art

from the following detailed description of the invention and the examples.
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(c) isolating the precipitate fromthe suspension; and

(d) drying the precipitate optionally until an excess
wobosasd7eol vent or m xture of solvents has bepOI/EP2007/050209

renoved. Yet further aspect& of the present invention

become apparent to the one skilled in the art fromthe

follow ng detail ed description of the invention and
t he exanpl es. Bri ef g@@@ﬁéﬁ%&-@ﬁ-&@—%ur% The
ThEFRGUFS1 Shoous Xany Yolva¥r afudeigrath fof fracdrpgsiame Rimtddording to this
crystalline formaccording to this invention. The
INVENt#ir e 2 shows the thernpanal ysis and deternination of
Thé h@umeiz kho@s B tHérrrYda%aP% MG W rmitiRiodk Bl mbIBsS p¥ihBvia DSC and
Gof the crystalline form Detailed description of
Oftf‘ﬁéVQ'QNé?ﬁSthﬁwT@LﬁﬁTq gy#iglige 9. has been found t hat
there exists a crystalline formof the conpound of the
formula | which fulfils inmportant requirenents
ment i oned her ei nb&etailed deperintion of the inygtineen f ound
- h
SulpRinghi R SBE BB0 i bl BT BAEHE £ bl ol Pot B EBp Bl of the
formblad veuch/esils Ih&)og)taoitrleewremervthmﬂmtlorrr&ﬁ greweaforé.nvent i on
is based. Accordingly the present invention relates to
a crystalline formof the compound the formula | . The
Moce.fcy/st alhbs beerﬁ toun rifegt thoee crystatine tfo?rerdaca:ncdirmtj ®ithisgunesitien meets the
ot her st a e . forns

strlgﬂ%r?r,pégg% Irrga[n mﬁnﬁoe{&?%pagm%ran%“ﬁsrsg@ esérlj]e 5‘2&%{5} on which the present
mvpatidnes pbasedl hicoordisglptid preséraimensorc ledtas toea ciyetllibyg férm of the

owder d ffraction pattern that conprises peaks
CO'BPO%%’SIE %Ij.r and 16. 20 degrees 2Q (0.1 degrees 2Q ,

wherein said X-ray powder diffraction pattern is nade

usi ng, CukKa radi ation. In rticular said X-ra wder
ThecppRiReTom B‘ét’t% ﬁ% 'B%F‘Fig@'%éﬁ@daffo%oﬁgrcé %i'”e?orms by
medfs ébthelt @h2AcrAsicLR-rSlpsleddrefradOn(RRPDIpaiteds. 2Q

wherein said X-ray powder diffraction pattern is nade

using CuKa radiation. In particular said X-ray powder

Thé bfy%fa‘ﬁi‘ﬁ%'f@rﬂl B%hb?arcfbri%gimg'aﬁ@@rd?éﬁ%ﬁieaﬁlf@acﬁén pditeth that comprises
, 14.27, 16.20, 18 19.81 and 23. 27 degrees 2Q

peqk};:aj 5(;{@[‘1@5@ aQ'Q)16 2%@@9&?@#@1 )deg@es 20), wherein said X-ray powder

diffraction pattern is made using CuK; radiation.

In particular said X-ray powder diffraction pattern comprises peaks at 5.35, 9.31, 10.76,
16.20 and 19.81 degrees 20 (0.1 degrees 20), wherein said X-ray powder diffraction

pattern is made using CuK1 radiation.

In particular said X-ray powder diffraction pattern comprises peaks at 5.35, 9.31, 10.76,
14.27, 16.20, 18.25, 19.81 and 23.27 degrees 20 (x0.1 degrees 20), wherein said X-ray

powder diffraction pattern is made using CuKy1 radiation.

More specifically, the crystalline form is characterised by an X-ray powder diffraction
pattern, made using CuK1 radiation, which comprises peaks at degrees 20 (0.1 degrees

20) as contained in Table 1.



powder diffraction pattern is made usi ng CuKa

radi ati on. More specifically, the crystalline formis
w@ebaragiier i sed by an X-ray powder diffracti on pet/ERI0N7/050209

made usi ng CuKa radi ati on, Which conpri ses peaks at

degrees 2Q (0.1 degrees 2Q as contained in Table

. Tableg 1: X-ray_ powder diffraction pattern of th o
TaleyEy wfrieov oI et o6 B eriOah sy bk up to 30° in 2
|'i st edy:ar&ygBqyore specifically, the crystalline form
is characterised by an X-ray powder diffraction
pattern, made using CuKO radiation, which conprises
eaks at grees 2Q (0.1 degrees 20Q sho in
igure 1.Furthernorg the cﬁ's@ﬁlaﬂ l'ine florm om}fﬂ%'ty o
onpound of the forprula |I is characterfsed by a
I'ting pbint of abput 109CIAYC (det erni ned vi &bsc;
gvat uated at—onset=fenperature; teating rate 10
K/ min). PnE obtainefl DSC cutéd9is showh in Figlf@ 2.
ma hum9 environnmgnt, 1n pa}‘rtl cul ar |?t a rel Ve
hum dity ™ b % thelcrystal i“le_form of the corfdound
$f the fogpyla | shpws a wegght |oss RE/ t her malyg

”)

ravinmetry (TG up tao the nelting pai at
ppr oxi mg4 efy 100C. [ The obsgrpped wei ght | oss i cates
ha t

t ha crvct all i n farm caont Al ne vty whi ~ch My, ha
TTCAL LA 3 AV | y\JL AT 1T T 1T LB AL A4 LB %1 RLE=] VVCAL T VAN LA N lluy NGO

pound by1@@8or pti on| and/ or b&y be part| of the 33
Tystattine tatticer e the crystattnme formmay be
bresent 4858 crystalline hy@d® e. The [content ofd water
n the cw%alllne orm||e28|n the ralpge from{ to 10
vei ght - % particul ar O.ltg8vveiqh-%and 1 to
. 5 wei ght 7% whi ch gepends g4t he rel ative humgdity.

A\t a relafive hunmidlty between 30 and 50 % (preferably
it about1€8£) the water conpegat is usually in tise
ange—betweer—0—5—ahd—4-—0—wetght—0%—H
may be dé®.81m ned by nethodd.48el | kno to the e
Rt ed—Tm theart; Tforexanmpte by thermat—gravinetry
or by Kaf@.5Fi scher fitrati of:31The dottled |ine it®
Frgure 2 flggl cts a fwerght Igs of between 1.9 and 2.9
% of wat8F“df a sanple stor&d’at a relfative hu dity
et ween %Jp_ggt 30 angl 50 % 7Jhg | oss of| water isgalso
[
(

BT . P11 _ N I .1\

A

itndi cated by the engdot herm c peak of the solid DSC
urve bepmegn about (40 and 3@3 C in the DSC di agram as
LIf o

sheowr—A—Fgure2—fFhe X—ray—powder—diffraetion
patterns226& recorded, w thB®2the scope of the 1resent
imventTon, usTnNyg a proE = STADP-dirffractometer—n
fransmi s3%8A node f(tted w B$2a

23.64 3.76 10

25.11 3.54 15

26.32 3.38 10

27.42 3.25 8

5 Even more specifically, the crystalline form is characterised by an X-ray powder diffraction
pattern, made using CuK1 radiation, which comprises peaks at degrees 20 (0.1 degrees

20) as shown in Figure 1.
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| ocati on-sensitive detector (OED) and a Canode as
X-ray source (CuKal radiation, I = 1.54060 A, 4CkV,

wd oyapsolrm t he Table 1 above the val ues "2Q [ ]PCTOEPBNE050209
the angle of diffraction imdegrees and the values "d
[A]" denote the specified distances in A between the

Iattlcepla The intensity sho in the Fiqure 1 i
Fugferionre RN oaper egme Bao! e Bre | fHarusised by 2
meRing @&irt oF alfpeDbrERt7aC é@été@rﬁmed tie DHD) \ewallafer dtlRdetdeperature;

val ues shoul d be considered accurate to 0.1 degrees 2
heﬁnglrﬁtep%pr Kimigy dpe Oétadﬂ?dd%%@ Seyejs @‘OV"T"h'QtF'Q‘éretzo say,
when assessing whether a given sanple of crystals of

the conpound of the formula | is the crystalline form
In 3 Rurideasiviameentnint RRrigyarias aaplelivnhuraidiy Q3Qa4° JEevﬁW%ﬁ”'”%form of

theec?HPr?d'o'uHE '6? el trrhg %N&/@s 5 Welgthlﬂ fosS @W&nﬁh@%h%e@? (TG) up to the

considered identical with a charac ristic val ué
meaélgcﬂoméuam@wawy 10°CalThe OWQrMﬁ%WGhl'OQ%g\dtC@éeSZhQ the

cry%\ﬁt%fﬁﬂg E@]’Frg{.:ﬁtggélh§5vbfér\4\ﬁ1bdﬁ%n ay Be E Wgé’srorbtfon' e}nd/cﬁ'lrﬁac'y be part of the

. 0.05 degrees ar acteri
crystalline lattee, ivel the ng/stadimetfgrrrarr@ydb@tmemn’qed abyysmﬂne hydrate. The

co% %’é ﬁ\é\?&#&ﬂ! ﬁ?&gmé‘%rrﬁ%g{d {E%trgﬁfg%e Ho:‘{g[bgtromon g@i% in particular
0. 1tth6rwmghtg%amdrﬁe‘t toy6.6 Wejghish mpich dEGAN@HAn (Hebetaties humidity Ata
o SRR b RbT 78 8 B hir el R R Ve8P gprgprt s
usudiig wcth&‘pamg{:??eet?vebigg B;al’rdmbavdlgra-% ?IEHSG: \ﬁ:ﬁdr d:mﬂmtrnhmjf togr @etermined

oy Bl G iarort SRiled T ot s ahele Pl Rmd Yrdfimetry or by

Kag Ffsf@hyretgfauom H]emouteumgecnf F@QTeVZEGéﬁct‘S@ w%lgmm@smlmtvi/m 1.9 and
0e er a saturate ear, sat urated or o
2.9 (ﬂp&’é?"@%{ asapPltpEedat @ ﬁja WQ'dBV ginesnabgpt 3Qprd 50 %. The

los§ @frwaténcé aqéo Inh%afe@rb”y‘»thél ehd@tﬁd/n% p&ak 6f thels¥RNDSCrcurve between
m xture | vents contain at | east an anmount of 0.5

abeif 401396 1;98r Cdﬁlth%PSPrf&agfaWpﬁiﬁmwaf'nﬁ%ﬂq érnula | ; (b)
storing the solution to precipitate the crystalline
formout of solution and thus to yield a suspension;

Thé X}ray powden diffractien patecnpateateortiedmwitiiethewssppa st thie;preseht

it g T *STARF bicirac @Rl iR sk fREGSAR -
loch®dP¥RBitive detector (OED) and a Ganode as X-ray source (CuKol radiation, A =
1.54060 A , 40kV, 40mA). In the Table 1 above the values "20 [°]" denote the angle of
diffraction in degrees and the values "d [A]" denote the specified distances in A between
the lattice planes. The intensity shown in the Figure 1 is given in units of cps (counts per

second).

In order to allow for experimental error, the above described 2 ® values should be
considered accurate to + 0.1 degrees 2 ©, in particular £ 0.05 degrees 2 ©. That is to say,
when assessing whether a given sample of crystals of the compound of the formula | 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 £ 0.1 degrees 2 ® of the characteristic value, in particular if

it falls within + 0.05 degrees 2 ® of the characteristic value.
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The ternms "saturated” or "nearly saturated" or
"supersaturated” are related to the starting materi al
woboorhgoiconpound of the formula | as used in SPEPEPA)N7/050209
For exanple a solution which is saturated or nearly
saturated with respect to the starting material of the

ound. f th for.mu e supersat ur ated th .
e SEIRBPO: preatepurel oy helRbiTe il Semue ChEHmeL g a Dsc
82‘p(l\#étﬂérﬁhilé’dc§ e’rrea:wghtf|b§>§nstd@@r@frmmyqaa@mabrmnafy (TG) using a TGA
- -aIkanoIs C4-6- cyclic ethers, which may be
85%@6@#?&1&%‘8’ by d-3-al kyl, C4-8-esters, CA4-8-ketones,
acetonitrile, mxtures of two or nore of these

solvents and m xtures of one or nore of these solvents
A fyjithes agaedof theopresy dtventieredaies Ent grediqd feemakipg dhe ¢rypialline form
of thB@oBipBURY 6PMEsHIuMI & dé'fﬁ{ea%%mb&&l%%l herbiRERAAEQH method
but anol , tetrahydrofuran (THF),
COQPW@MhWBﬁ@kW@Myaﬁ9$uran 1, 4- di oxane, butyl acet at e,
Mh a5t ’
RSBt 14 o B M S RERE APABlre o sotvents o fom o
solgiiiny ereferablyca seatyratade seay sateratad orsupershturdied sokitivv.evithsthe
' r t
proWl F %%%E@F(}oo n;?o{uhé%‘f' '}Iﬁeu#oyrggéigﬁ{]/roﬁgalﬁ ?EI\’/?H o rr‘rf\&t%re of solvents
corﬂtalblat &ast an amt)ualmfd)rfnfrlof HsO) p2r mot d)'fythe eOmaWd*tnﬁtble &ommula I
(b) 8 ogllrjltgﬁh%(ﬁ%t?otgft c%pl%é(tﬁ %ggc%&s\{%l( N5 a?o(/%othgt}o%ra{e % tﬁlf|s to yield a
suﬂmmsmhso serve as the only sol vent |n step (a). The
sol yent. or m xture.of sqlvents is preferably
(©) BB 1P EEPHRR o L APREHSE Rar 1y sat ur ot ed
(d)sithwg therpredipitat@sptidretly ahyidngkucan df saidalopentsr raxture ot solvents
Ee anDunt of tetrahydrofuran is preferably in the
hag ‘?ﬁjbremoc‘! about 0.1 L to 1 L of tetrahydrofuran per
of conpound of the formula | ; even nore

pre erably in the range fromabout 0.2 to 0.8 L; St
Thetesmgy’ gqug@tqdr O nRFEY SakIratsd’t o "BuRersatyratedygre flated o the starting

mafé?ﬁngﬂg cefnpbﬁ‘r@d BHHE%rﬁnu\a }aé @se@iarﬁ §te‘b (Q}JtF%F‘QJ(amﬁletaaéﬁﬁﬁlon which
as solvent, the ampunt of 1-butanol preferably

s sphisated s BePHOAAIBEAR W Bspeetdo It Hlasing maserialehihesempound of the
forfBla I%af?@%t%t&hﬁtﬁ %%Hé@tg%lts cry@féﬁlﬂew

preferably 1'n the range from about "1 t L per nol of
compound of the forrmula I . The startlng rraterlal of

Suﬁm g&V@rﬂy pe &Iefetra\?gg BEProtr] ﬁ’lgg{ Qﬁp M}Els%iﬂ{; %?Bt 4-§iﬂgnols Cis
m xt ures o sol'ven era ontain at feas
cyciioethers, gfhich sayrbé s&tzstﬁttpjed byréh 3ﬂﬂ<yt Kes-eslero lﬁhaketfoneheacetomtrlle

miItL?rr Enélf f?l\/oI or rjnﬁrep?qrtﬁés%%oﬂfe ?st Aderﬁ&EurQS gf cgn% c9 nZorJgDolf tI?efse solvents
Wat ar per “nol "o 4~ he

compoun
with water.

More preferred solvents are selected from the group consisting of methanol, ethanol, i-
propanol, butanol, tetrahydrofuran (THF), 2-methyltetrahydrofuran, 1,4-dioxane,
butylacetate, methylisobutylketone (2-methyl-2-pentanone), acetonitrile, mixtures of two or

more of these solvents and mixtures of one or more of these solvents with water.

Particularly preferred solvents are selected from the group consisting of ethanol, 1-butanol,
tetrahydrofuran, 2-methyltetrahydrofuran, n-butylacetate, methylisobutylketone and mixtures

of one or more of such solvents with water.
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formula |I. Preferably the amount of water is in the
range fromabout 0.5 to 10.0 nol of water per nol of
wa@oomposndo of the formula | ; even nore prefer abd PEP007/050209

the range fromabout 1 to 80nol of water per nol of
conmpound of the forrmula | ; nost preferably in the

ran e from about 2 %6 nol of per nol of

Gl MPYA'SS VS 85 A Y SOV in & Bﬁ‘i)l e about 4 nol of

vvater This means that either the conmpound of the

formula | as starting material or said sol vent or
ThepReYPOf SPIVeB| FdRKiIre gt sAvts SRR IHPNoThasRR 1¢ Btaim &sqturated or

nedrfaRitbiatedWolUtioh Ahtase ket didfurah 16 tHkén Q§ sSSPt etﬁbsamount of
contai n an anount of H20 as specifi ed above. For

tetraRydrpiusan & areferaiaintthe ipnggtieam abow0.1 héo ¢ &R drirrinygrofuran per mol
of ddMpduPE Bt f’orrhtrﬂa$t(§,%n(rﬁr3re‘i’)9§§ra‘5mh%é‘ra?lﬁfeffﬂo% %Eut 0.2t00.8L;

wat'er as specified above, a water content of

m0§bﬂ>r@€9{ﬁ@t(|3$)‘r0msah%lt 0.28riel At60k per peleaf €patpOYNd hfsthgwwm | case
ahlobis Galin 1\!\%‘?1'{ Sthé QHE‘)% t 5fmat§html‘?sr breﬂerlzqﬁjﬁl@ rgﬁ’%e from about

e conpoun the or nmu or vice vers
0. Sal_ o0l Qﬁt ponrbaiadiot perrmael [pé campountd efftheviareula; Isemidredre praterably in the

raniﬁgl? mag utWah & t}& rbg'leof%@n}ﬁgt%d S’frthg}fé?@f £ of solvents

ant ag eous |"'east o of the sol vent
or mxture of sol vents nor e preferably at Ieast 0.7

TheAéfg néyl n%te{%l ol? per %qrgﬁ;?u&g oé nféltrrﬁﬂlghgnglsor thet so(J)\fentP%mlxtures of
solvents prefférablyaogaif atdeadd an dnwoubt Bf Ov8inyd! tH, @b pelr dief the compound of

thelR PRkt et 05 b T AR ST BREmPaIGorPagey of the
for@uladl Pesferablg \tiad emometrme\raaérus & thp rércgeahﬂﬂtabbm stti h0. ognol of water
oi nt. of the ngtbg ?r m xture of _solven used

perypekl CPEROVRNS g b gyen morg,rieferally ih ﬁtra@%ecfr%rﬁ@bout Tto8
moﬂ@ﬂﬁéteﬁ ST oMbl @fhhéz’fcfrfn@lﬁ bRt préffablp iBlE rhye from about

the solution is stored for a tinme sufficient
2 t‘? 9 %P&Wﬁteé PBY el ‘Efl qoﬁtp@“”q'ﬁéthﬁéﬁ‘ﬁ@%'%i dPTeeX@MAi§ about 4 mol of water.

Th|§(|’°‘r|1ééln's(ﬂ"ﬂat'eﬁh§|I e C6F‘?1>p0hl$d thﬁE%lﬁmlé/l é’spﬁHFtlnb h@atér@él%r 85id solvent or
| ower than in step (a). Durlngqstorae

iSSP ORI, BTG RAmBBITH OTIhe EUTLEA HPeRIET Y 57 SaHentar mixture
of §J\?enftsoéémélﬁ ah dn‘?’otﬁ’ﬁ 8f ﬁr@Q% ¥pb SRS S5bve PEST SGAIYif iR darting

tenperature 1n the range from-10C to 25C or "even
mafesiabef, the gempaeneoiphe fermula Linisten (ag dpemepntdin sHificent water as

speéc?f%d a%%@@ 4*%‘(&3? 20ntBft SFahd Eagerﬂ@ Jslv\dlc}tgwé?lrda ry.hout

to the one e art by
varyi ng the perlod of time and the difference of

Prettfﬁrngg ﬁé HEGe dlltrbr% )‘aB (&)so J&ﬁg (oﬁ%r hSaIFl %ﬁggeu%{ﬂéd tto¥he éompound

al hed Cr sta S Ccan D€ con ernore
of thadorotwesk @t vice aelrsamtormgld laesoluiidu aad tlhx;n tmetanomlst kiheater isradded.
t he
The amount of water in the solvent or mixture of solvents is advantageously at least 0.4
weight-% of the solvent or mixture of solvents, more preferably at least 0.7 weight-% of the

solvent or mixture of solvents. According to a preferred example the amount of water is in

the range from 0.7 to 0.9 weight-% of the solvent or mixture of solvents.

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. A
preferred temperature range is between about 35°C and 100°C, even more preferably from
about 45°C to 80°C.
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art, for exanple by nechani cal nmeans such as
scrat ching or rubbing the contact surface of the

w0 eachsmm vessel with e.g. a glass rod. Opti oned1/EP100®050209
saturated or supersaturatedisolution may be inocul at ed
with seed crystalls. In order to reduce the solubility
of the conmpound of the formula I in the solution, in
step (a) and/or in step (b) one or nore antisolvents

In é’t@p’(ti)&h@g&@ﬁbn |§ rs&fr@d! o laytingbl§ uifigle $itte Rbiad) a Brecititatd EFhe temperature

|nn|n hg % Sui tabl e anti sol vents nay
Of@@ e@f'% Srt%ﬁ’r{tt) Pr@‘lf BWY@BH%H the PRYESS Q5 {gysr §harh'|”k%%@)
Duﬁb{@&t@ﬁdd@&ﬁ@%rﬁ;@aﬁwbﬂhsgomh@ﬁ etaining tRAEbIBYURY of the formula I is
CA-6-aliphatic ethers, C6- 8-al kanes,

prefggally udreal ReafeERbIAIOR IMASIRIHE i g @Fge froguril @do 49°C or even

Iov@?téﬁﬁlrﬁcﬁgtpﬁaf@trabmﬂ Tf?é)llaylg@tfr%rrNSQOqB"@.%BB ) &hMeroarried out with or
tert-butyl net hyl et her , cycl ohexane

witheitt BYIrEg cAd keovehie, thﬁ@ﬁaﬁél”eflh@pthaﬁét bysterrgstherperiod of time and the
dlﬁg}éﬁkggf%rﬁrfgé‘?%}tﬁfgelt herpe(%ig‘%%lﬁ’e RQ&PB%‘ ué]irt of the obta‘med crystalls

tert e anDu anti so
car ke p@rethéleéb‘FLytfermgr@rthe orystallaatioramsy benrg;mcad ay eetioeds known in the
r I
o 5Pl BE RO e a0 sl iP5 T U LR qurtce o

thetrbectmn@esélmﬂnea@cajglags todt @pﬂtﬁhaﬂ]y de §anEtepiemr dupemsatupéted solution
maS:E)I \/Ienct1 ti wﬁﬁ‘ ech atr Sof THF as sol vent; even nore

Eﬂ gf%?éjbe] £He Sé fromabout 4 to 15 L; nost

preferably from about 5to 10 L per liter of solvent,

[ articul s sol vent ase n-heptane. is.
in o R ek 7% B olblarite STmiSTinsrite B el b s fighin step (a)
ancDbE'thtéib (by ohé& of ferd arﬁt@elvfeh@n‘h@blﬁwhd&cﬁ pltefér@b[!,lfduhngfstep (a) or at

t ane art iC

the BgiorT S Gy YERDR ASHVRDP eyl S st Mo 1 group consisting

of étﬁé\@eamém BlfoHIkaheb @nd Onikturd¥hbrelf, & parabldr €L ompAlAdIEthers, Co.
L per liter of solvent, in particular of

g-aljgal[ﬁﬁ é}q@-pyggalgqﬂe@éw@ mikiyres @quoé)E@ﬁ@I%S&f@@H§q ggnt% gpnon-solvents
arebcﬁlsﬁ%ﬁylgﬁllef rt@r@'—bhﬁﬁné%ﬁ;ﬁét‘h@i {T@I\E)b Ydﬁlﬁ%n@%&ﬂﬂéy@&lexane

f or exanp tratlon SUcCtl on trati on
he@@@ah@@an%r@ctﬂne@ﬁtmwt@eathrafﬁ@f Infeferably HpPiERe oxtaits of

bUtg%tmétMgmém )I s optionally renoved fromthe

recipitate by ‘met hods known to the one skilled in the
art as for exanple by reducing the partial pressure of

Th%gﬁwﬁﬁ 6’fearr“ §0°1‘)/ nt Ry [?lfef’errg\g{/ }Shﬂ)é’én\/’tt@&Peﬁﬂ} %g.ﬂgé'g%)u!]a}fed or nearly

froma ove room tenpera
sunﬂrwtenam solutionalnt easp §BMEuisdakemaearh ehipel VRO Ctheeamoumtmf d BME is

pre@%%ﬂl?rir?%leyrap& ﬂ%%%g’ut 5 Pho %&E’B?'T%M‘:%&ﬁﬁé‘r cﬁ‘%%k%nfg% &ﬂ‘gcular of
THF as solvent; even more preferably in the range from about 4 to 15 L; most preferably
from about 5 to 10 L per liter of solvent, in particular of THF as solvent. In case n-heptane is
taken as an antisolvent, the amount of n-heptane is preferably in the range from about 0.5 L
to 15 L of n-heptane per liter of solvent, in particular of 1-butanol as solvent; even more
preferably in the range from about 1 to 10 L; most preferably from about 2 to 6 L per liter of

solvent, in particular of 1-butanol as solvent.

In step (c) the solvent(s) can be removed from the precipitate by known methods as for

example filtration, suction filtration, decantation or centrifugation.



10

15

20

25

30

35

During the drying process at el evated tenperatures,
for exanple at tenperatures of about 30C or above, at
wo eassEoe anount of water bound (for exanpl ePOWEP2007/050209
adsorption) in the crystal izne form nmay al so be
renoved. This process is reversible. Storing of the

substance at mal condi ti for ex le at roaq
In SRR ARresy Sghe B vEBBRe SaTa BMaVEQ SORIHE B9GP Ble by methods
knch foath&0Pe skined mrtad bt dsforexzuiplsl b?l‘édu"cﬁr@ﬁﬁélbartlﬁpéressure of the

exanple at a relative humdlt of equal to or greater
SO'Y?{Hﬁ’) FISAP3ANEING@CHUTR; ke eé’rt'”% Hﬁ?@ﬁovﬁgﬁ%@fﬂ terprature (ca.
20@%}@@@5% & RendPatiH Rinbe BBILWIRBY Bl diEmbresteRYably below 50°C, for

ods as specifically and/or generally described or

GXW@'E@GW?Q”@OEW%%%?O&Ment appl i cation EP 1338603 A.

Furt hernore the biological properties of the conpound

of the formula | may be investigated as it is
Dutdes thei dswiag iprpoesas at Etayaipe tampsaslaras. iy skamate altemperatures of about
Y 81 BB AL AE A\ RS B i the
crysiablise &orm mby glsplpegefmoreq. Thisaproresstis res/@ySIbles%terrm af thg substance

r I

at QTR PR REroE XAt 2L Py @RIER el AP EREF SRR E' L8
humidgy of &&tcaﬂi@%nwefemab‘ry aca burdldregwtronmlamsfqrrevemplem ai rBIatrve humidity

or &R tept ettt Ba a0y Sl A b roh B SR Hoal oF

crystallrne forrrs it is preferred that the substance

500 of t alline f
b M U WAL NG AL, S

gertdrellyS@eé"crmetr lov tite, inahe€ EM&pahh pant @pprbamoﬂdnegs@o:s Ahe
invention is suitable for

Furtheimes Big 0 da9ical proRsetiss QTHE!QS@BESM%F%%F%HP | {AY R investigated

as Rli¥RFiBéd Mesald BalopBa patbneddplitdtesme conditions or
di seases which may be affected by the inhibition of

the SGT activity, particularly the SGT-2 activity,
A cfrﬁalméafﬂﬂh@n ééUordd?r%eerﬁaﬁéTerntﬂﬁﬂé %Fef@rraﬁg%iﬁbl&ﬁad as drug active
ers

treatnent of one or nore netabolic disor . )
submticefin pebstantiay Burg Pimhehalds i eave 683NN eq i gher crystalline forms

of tb?\é%%bgﬁ‘d bﬁth@%l’fﬁﬁéﬂ Welv¥rtl$é4e§sameqn\flé?{tloh 'é‘f‘so@rﬁ&@&@é #h@%rystalline

harmaceuti cal conpositions for preventing, slow ng
forrpjraygpr@iggg tgﬁhlgﬂnved@q;ra%aqiguxipretwléra@nqi@erapry@@lymﬂorr@ or forms Should
[ tro S

the&?rﬁ@ég@fg %@%ﬁﬁ%ﬁge atrglgfér'rggfdc%g%g{ﬂrég %?n@r'sl i |S{}:g’efe§‘re5 Y tlie substance
comgpriress¢ least 20%art e diygialtiog forerdsadespaadoheraidi al

hyper gl ycem a, overwei ght, obesity, including class I

obesity, class Il obesity, class Illobesity, visceral
In Vde of thye adumniy mlidoibit tel SGbE sctivty, anystinalioh acceydicly tntbe invention

is sluﬂag\eQ rt e preparatlon of pharmaceutical compositions for the treatment and/or
preventative treatment of all those conditions or diseases which may be affected by the
inhibition of the SGLT activity, particularly the SGLT-2 activity, for example for the treatment

and/or preventive treatment of one or more metabolic disorders.

Therefore, a crystalline form according to this invention is particularly suitable for the
preparation of pharmaceutical compositions for preventing, slowing progression of, delaying
or treating a metabolic disorder selected from the group consisting of type 1 diabetes
mellitus, type 2 diabetes mellitus, impaired glucose tolerance, hyperglycemia, postprandial

hyperglycemia, overweight, obesity, including class | obesity, class Il obesity, class Il
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need thereof. Furthernore a crystalline form according

to this invention is particularly suitable for the
w@e@pasEre on of pharmaceutical conpositions foPCT/EP2007/050209

i mproving glycem c control 1&and/or for reducing of

fasting plasma glucose, of postprandial plasma glucose

DG e ST A i GDRs B 2P EIecdt BYTEefoR patient in

ne@f@@Fgdfng to this invention an inprovenent of the

glycemc control in patients in need thereof is

obt ai nabl e, al so those conditions and/ or di seases
Furttfdriofdla tR/s@llineabde dcdydiAg td My iRashidn i Al @Amcas@ble for the

| evel may be treated. Therefore a crystalline form
pregpatbiPlichBharaachytical prrapsitionsifer ipRFavnaudlyranyic semtiqigne/or for
redfuelrngtolﬁﬁasﬂﬁgef’c‘l%ﬁlta'&urbogé SRGIRSRIMI fp maC@Uégé%'édd%?%fEﬁEosylated

preventing, slow ng progression o delayi ng or
hem@@@hnﬁﬁwﬂﬁ'@ad@ﬁﬁmﬂﬂﬁﬁe@ﬂﬁﬁmﬁorder sel ected fromthe

group consisting of conplications of diabetes nellitus

such as cataracts and m cro- and nacrovascul ar
As By samea the;@r(yﬁaﬂige mmcm;peqing/to thistinvenfien Ay jmprovement of the
egQ&ﬁlg%EQ‘ﬁ in Pn i C Iﬁoe%%qﬁ%ﬁls o%{aﬁfgbée?fé ogtpgfc‘é ntdltlons and/or
dlseasﬂsueiaw tdios eagseed bynarainpaisenblopd grwesle telelrreayf be Thated.

term"tissue i schaem a" particularly conprises

di abeti ¢ macroangi opat hy, di abetic m croangi opat hy,
Thérﬂtmé neatystallinedfolre aktardingnal this mbettion isibarticulady suitable for the

1 al |neforma cordi this nvetlon
PreRBALo0 ST BB R L ELSa NS TG BraIEH: 1 QPG pqgre S of, delaying
or ﬂf?ﬂmg@f atoalndltlSreaS@SOIGEr l@@@@ied fromsthé @hﬂtpﬁﬂ)d/nts@tlmmfadgnlﬁ#ﬂlcatlons of
. glucose_tol erance, insulin resistance and/or netabolic

d'a§9tﬁa us syhyase Gitrarts 29A Stifer 284 pectovaseiyidisgasppeuch as

neéf%;ﬁﬁtﬁﬁ? G@trrfbpamyt RelrBp&hY, e84 iseRadrfiaPartdrioslbayslsy myocardial
sujitab for the preparation of harnaceutlca

LETENY relfeAg pJiPhgrak gERa ﬁ@clungSﬁgse iep Rpfieny impeed thereof. The

terr'he’h’ﬁu%' isthaBmPd rp%ﬂ&!u%‘ﬂlyfcbﬁl%éé@é’rhlﬁélé rBédﬂGé’rﬁﬁoﬁa%P U%‘B@ﬁc
insulin resistance and/or from netabolic syndrone

m'qr%flﬂg'%aéhYaH@@%@qu”idtfl?@“”gwa%ﬁ giabetentlce need t her eof :
By the adm nistration of a pharmaceutical conposition
according to this invention excessive bl ood gl ucose

A arysialline farre anerrdingie it isdentipn mayalap have vavaie diseasasmodifying

progbh‘:ésf\/%’r = (t__) Wéeea}s%g oY' B&r%qt%?]strglghelﬂirt %@];erﬁitiﬁcose tolerance,

€ no galn in
insulirdnesisiamge @hdioheetabolic syndrome.

Therefore in another aspect a crystalline form according to this invention is particularly
suitable for the preparation of pharmaceutical compositions for preventing, slowing,
delaying or reversing progression from impaired glucose tolerance, insulin resistance and/or

from metabolic syndrome to type 2 diabetes mellitus in a patient in need thereof.

By the administration of a pharmaceutical composition according to this invention excessive
blood glucose levels are not converted to insoluble storage forms, like fat, but excreted
through the urine of the patient. Therefore no gain in weight or even a reduction of the

weight is the result.
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weight is the result.Following this a crystalline form

according to this invention is also particularly
waiovakiieo f or the preparation of pharmaceuti cabCT/EP2007/050209

conpositions for reducing tihe wei ght or preventing an

i ncrease of the weight or facilitating a reduction of

i ght at i ent d thereof. The

Folsirdubies b BuRe B astoting RFRIvERIPRES 7151 Rricugipigble for
thetpvepé}bﬁon @N&ﬁtm@ébut@aud@ﬁﬁ;@emdﬁ@toreéducn@uhe meugﬂnef @feOérﬂlng an

an | n?roverrent of the g %/cem c control ossi b
'”CWatSﬁ8u¥hed’iﬁe'a'btcﬂrtf%'ﬁﬁtl'”gsﬁ eé’u“ﬁt'%hOfttﬂ%Wﬁé%‘é P?tte”%‘t%eed thereof.

cells. By an administration of a pharmaceuti cal

conposition according to this invention a beta-cell
TheerAwcatooisa! effrst af eusialivedermpagcerdiag fo thigieysnials ipgependent

of RS, Rerbfire %ﬁ@ﬁpﬂo@eﬁg%ﬁﬁé §Iy9<£m|6%ﬁf?§|'|§ p&sible without an
pancreatic beta cells can be del ayed prevent ed.

adgHignaheirace thepanqiertic ket reltsy Byan @émtm%taatloe of @lnharraageutical
I I
coBoditio &%S%rg to tﬁétlrgfeﬁﬁon andd ﬂaﬁl ({H{é@hﬁ%&tl ﬁbzo%cﬂi]e of beta-cell

pancreati c a cells 1 ncrease
funph@adtyfwh @ﬁtfmraﬂnaomlesamm@sm@nmm pl mcaaablf: beta cells can be

deIEﬁ&%}/&t&?tF@]rtﬁg %estu%{?ﬁ%hgyofﬁ&ﬁ%gi d ?eq@]c? n 68" improved or

0 1zed b rmaceu
resdmaqb,mdtthemumbeomd ﬂge Dbpartmreatlmhre@m;allsmcrgdsedeﬁ oray tge shown that

f.or m &
the (!’I%( rer?tl tlg tat%%?t ﬁYpergl §|gtohgarbc%r%%t5:r% ?8%I|Is qlstusbed by
hypﬂngdycmma ehh cbalnounalmed|t1y|tma$rnér¢tr\mmr£mmrmangutlcal e pgsition
ar treating the degeneration of pancreatic

acck?éﬁ!'ﬁgtoe%fs INYGWPBr the decline of the functionality of

pancreat| c beta cells and/or for inproving and/or

or| unctional it ancreatic a cell
Gﬁf??ﬂ“taﬁ%or wAde ¥*B?1Ql" RYPNA$ F’B%'ﬁﬁé'?&?‘i“@%l'e for the
prelpﬁiﬂﬂlbh f pegrhRick@ital BorApdkMdnenér preveiing, sI6eingodelayisy ar treatlng the
result a crystalline formaccording to this inventio

degepefpaiion;at @P%?rp9t'°sl9ﬁt? &6\eander the é’eﬂF@ﬁ%frﬂﬂﬁ fupRtigrality of pancreat'c

betﬁ%ﬂé@ﬁ(ﬁ&t f‘oF ﬁ‘ﬁpr@ﬂﬁ?@ﬁ&i/b? RIForfn@ th &RINBL GH Rty p%HEVeQﬁC beta cells
improving the insulin sensitivity and/or for treating

angyer r,ge,stg,lggtthqq@lnﬁ%@}liyﬁg PENGTeatiGinaH iy seeratigg in p patient in need thereof.
resistance in a patient in need thereof. By the
adm ni stration of a crystalline formaccording to this
Asarfeeuit a onystalina ieror agdordirg tenthisdeventionfs gasticulariytsvitableyesrthe
preggyatlﬁﬁ of l‘iéJrgr%t@e ca'l Eg}hgérsgtgogﬁtfa}ﬂﬁé@%‘ﬂ{l O%Qﬁcﬁ&rlmp'?&nr‘ié)themsulm
sermtwl/ de@i’oafqmy‘ehm cﬁrmreymmvagmmpngnstélhewamg}d/cdemwn mesigiance in a

pat n?%t Qﬁ%t%%gﬁses or conditions attributed to an
nor mal acécunul ation of liver fat in a

By the administration of a 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 this
invention is administered. Diseases or conditions which are attributed to an abnormal ac-
cumulation of liver fat are particularly selected from the group consisting of general fatty
liver, non-alcoholic fatty liver (NAFL), non-alcoholic steatohepatitis (NASH), hyperalimen-

tation-induced fatty liver, diabetic fatty liver, alcoholic-induced fatty liver or toxic fatty liver.
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patient in need thereof characterized in that a

phar maceuti cal conposition according to this invention
WO 200adsi1m st er ed. Di seases or condi ti ons whi chrer/gP2007/050209

attributed to an abnormal as& cumul ation of |iver fat

are particularly selected fromthe group consisting of

[?ia(;ﬂceugqarlcghay}sf%lnlgltﬂ\éﬁ 8‘?@3@93 I{chlg((?rﬂl ml Cpéﬁa $sts>(1itlaé>l\elz%r t‘1’e\|%'r:el'p?a’ration of
phé‘rlvf@@é@tidanaﬂﬁ@dsiltm’rhs fortAe prRlehidrt o thdat@ent ficadbetdst phdittidrly type 1

| iver, alcoholic-induced fat%{%/ liver or toxic fatty
anq fypg 2 i aPgies metitHsapnd/gr diphelicAamrigeas®m accor di ng to

the invention is suitable for the preparation of

phar maceuti cal conpositions for the prevention or

Wrﬁ”éﬁ'ﬁﬁwt'@ﬁ referatie pakentpEaauired tganyentpp ereveatiny. ityplates primarily
to HhARBhEMdBEVédtids in AAERSE, bt MRE StalfRih G3dy 855 be V&N

this invention refers to patients requiring treatnment
aceordipglg Veyrtedary medickleare@apimaiar i |y to treatnent and

prevention in humans, but the crystalline form my

al so be used accordingly in veterinary nedicine on
Witiniimmalssope\/%ftthé preéseet isgependiie pharn@mcesi@mal compaesitianorontgriging a
oy PR R LR R £ B R e R TB ey By B B Sranh Biner forms of
adrathiatration erea@bserom and dédchibed hereimaftof. Factrrenmlcse nr&t tresimantand/or

e an descri her ei naft Fur t.her nor e
B T U BRSSP P Aol Toa, i i TR R Fesaply 2
mohbmémw i amahgitrmgnrh@ ot hieshérape piaferably hopiitdremndblpet® drug other
ot he g e. [1 the time, of the Eher
thaﬁ ‘F@Wﬁ{?ﬁ'}? rﬁ?f”b???@ 9 sdpntien bSrQJEjeer ¢ PR t he

crystalline formaccording to this invention is given
to the patient. As described hereinbefore by the .
As gapsrivied thesinksiorstoyahp RAMIRIRIERPD ©AR PEBIRSSHII¢E) gomposition according

to REGAVSHBA ekébsfsf\‘/b%lddﬂngﬁ@éds@”s 6%&@1%8 B ugh %%r&'eltﬁ Wpé@nt SO

excreted through the urine of the patient, so th
thagge @ainrin %@igjthpr eveney eagugtioreefiioe W@mhbfnawﬁ@sw\teTgmefqmy treatment or

pro{pﬁ?IH%E "aca—cnan 1O %fs RvEARALEBa arls ef&ruglg@é é\gf:fh t‘ﬂBQ@EQﬂié?ﬂs in need
tonlsa antaeo table i n those
of Spathltmatreemtmr Ipemﬂtykaklsmrerdémmem omnemrUpWI ixhescamtggions
selgét?% @Jtogwgtﬂg?;gcﬁlnpt ong@ﬁ%ﬁgf 5@&2‘3@%& %Iggs fc%&'it C‘Pe&% I obeS|ty class Il
obe}iltas\ssderaihmbssltwanctdimlmél obbsib dtryor tbbsfsmdlvlduambewmw a weight
mc}/e seera r%bn%%{ and abdom nal obesity or for those
Rar v é\ 4 ich a weight increase is
contral ndi cated It is found that the crystalline form

It i%ﬁﬁé%%%ﬁét?@@%ﬁw%tcé&}% q |g|ér%/%p g]v’g{l%{w%oao\gery good efficacy
witR eédar€ W @ycdniic ¢beol Gh particB &t View obh rédstibm 8f P& Blasma
glucose, postprandial plasma glucose and/or glycosylated hemoglobin (HbA1c). By
administering a pharmaceutical composition according to this invention a reduction of
HbA1c equal to or greater than preferably 0.5 %, even more preferably equal to or greater
than 1.0 % can be achieved and the reduction is particularly in the range from 1.0 % to 1.5
%.

Furthermore the methods according to this invention is advantageously applicable in those
patients who show one, two or more of the following conditions:
(a) afasting blood glucose or serum glucose concentration greater than 110 mg/dL, in

particular greater than 125 mg/dL;
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gl ucose, postprandial plasma gl ucose and/ or

gl ycosyl at ed henogl obin (HoAlc). By adm nistering a
w@barosmeut i cal conposition according to this POWEPLINND050209

a reduction of HbAIc equal 160 or greater than

preferably 0.5 % even nore preferably equal to or

reater than 1.0 % can be achi eved, and t ction

(b)u sa aa?tpraéﬂraéPfgﬁ"ﬁa@'w%éeﬁaH dOPF grierdhan {]‘go 195594
(c) Fuah PeRAnokelut Rguamt be geatstaedrts .63k tin phhictlar BYEtd ONgredter than

advantageously applicable in those patients who show

on wo or nore of the followng conditions: (a) a

fast i ng bl ood gl ucose or serum gl ucose concentration

greater than 110 ng/dL, in particular greater than 125
Thq,\,ﬁyeggnt(|Bye@|05@§oﬁg}lﬁﬁe§|th$p%% @mqjg@ggut@ab@mrf@lt&n according to
thiDihGeitRh f&rh?rﬁ) chrgJ gyééﬂﬁc cofthol &7 H%'tsch%dt@psgl&‘ébetté% &Hshowing

?reater t han 6. artlcu ar equal 10 reater
first pighs 8f Wedipbatgs. Eh@%éfm Invmfmtalwnalug@s diabeﬂeéwenh@ﬂ If therefore

[ [

a pﬂﬁﬁgﬁelug%aq’g%ge&ﬁ%%cﬁﬁgdlgg?fggtgﬁlﬁvég]g\%?%g%eq n‘?lgnetdpatéli}”toslmprove the
glypervicrogntrgl@s spodiasiveeas ther abdvevnerngiongpd §lgn3|ogn@d@foetes is present,

P ' ' [ | I
nenSEL AR st IR 2.0t KBRS R L2 RS e Mg

conposition according to this invention is used
Fu%heém&{e ?Rhgrénb ceg{%é3 ﬁ?rggélsqtgorgé%ﬁgcm% toctgggrlrlvg%é?%ls par{] cu‘?arly suitable
in the Gmatmﬁentbhaatmm&e\b/ltmfnsm&ndém]tiem@yp% 2n phatidres edo are treated or

i tus revented. Furthernore a. .

o BB e R e BRSPSV R U sy or &
substitupa bt mguulnafrlayro&nlultambi Enhpftisirideart i@t Rt derfvaPad dresiibstitute
the{qotég{ rlbe(r%;g(lﬂal’ug@tﬁ gfq?Hnd%:onq%msd\}@'edi%&égg tybgg:a?qﬁi\g%gieﬁ{sewith diabetes type
1. treatment with an insulin or a derivative of insulin

or a substitute of insulin or a fornulation conprising
an insulin or a derivative or substitute thereof.

It CIH%§%Lﬂﬂ)tth§mﬁuéuﬁ1§blﬂ)ﬂﬁrnﬁ’é&’ehﬁéﬁl §oerB§lt|é7H anetd foytﬂ% iRvention an

patlents with di abetes type 1. It can be Tound

imArpema) of Teraly G2 &9HER 62 Pe @Ph'éb‘?ﬁn@\sq”t indipsacageaisngio have
msﬂﬁcﬂem yée’W@ REARS) |r§‘5‘ar't|~5mérod’e%gﬁé‘¥reﬁﬁ’netnlﬂﬁnt9 e %mn%re antidiabetic

control " can be achieved even I n those patlen S
drugavier exasugle desritet magkinakiviasated oo pf oral rpaan@th@r@lpawvﬂh either

meﬂ’gﬁﬂmo? ah RfigE&R d’f’itljiéqclggkeof%ruldﬁ%ﬁﬁu%ts.i .Qirf?a&%él%lerated dose with

regard to metformin is for example 850 mg three times a day or any equivalent thereof. In
the scope of the present invention the term "insufficient glycemic control® means a condition

wherein patients show HbA1c values above 6.5 %, in particular above 8 %.

Therefore according to a preferred embodiment of the present invention there is provided a
method for improving glycemic control and/or for reducing of fasting plasma glucose, of
postprandial plasma glucose and/or of glycosylated hemoglobin HbA1c in a patient in need
thereof who is diagnosed with impaired glucose tolerance, with insulin resistance, with
metabolic syndrome and/or with type 2 or type 1 diabetes mellitus characterized in that a
pharmaceutical composition comprising a crystalline form according to this invention is

administered.
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drugs, for exanple despite maximal tol erated dose of

oral nonotherapy with either netformn or an
wandoradsebet i c of the class of sul phonyl ureas. ACTERI00B050209

tolerated dose with regardito netformin is for exanple

850 ng three tinmes a day or any equivalent thereof. In

.the 0 of the S invention the term. .
tisofad FRR e hreirg Bufe Bliog s |SBLhe e b ratgy of a
phdhhﬁb@utfbapédmwgitibnsdt@WdH@ﬂtth|’s!ﬂiv'éﬂﬁorﬁlbmllﬁalrﬁie%ndé’ht Therefore a
articul ar abgve 8 %. Therefore_ accordin a

crypialine feratRGRENRE Ioethis ibfenting isfasticiary; swia Fl'erettF?@itrQe”t§f patients

wh®aRY bidghost TRl Metredr nhdB P iHeTBIIEiNG eshditighant r ol
and/or for reducing of fasting plasma glucose, of

- posingylEngsiat angfasma gl ucose and/or of glycosylated

- henpglptninERM c in a patient in need thereof who is
di agnosed with inpaired glucose tolerance, wth

- i nsbrerdiabades.st ance, with netabolic syndronme and/ or

- V‘”P B&Qﬁat?%é’sr mbNiRE f.':c Qrer‘iaﬁﬁn |alté Eﬂégwy}%r?&ukﬁétbéﬁ%mtus

Phat a phar maceut conpo tion c
- cry@pal1ldla@t$3)lmﬁ1hw@cor di ng to th| s invention is
adm nistered.It is found that the |owering of the
bl ood gl ucose |l evel by the admi nistration of a
Furpﬂhmmv&:aphéarmrﬁceuﬁnqbosmpd)sﬂinrmorcﬁhg@ this inveingon 'rwpzanﬂidudmly suitable
in th I uel U aq PS WﬁlegFe nose eII’]a Ocreyost aore Pﬁ‘l o|"OWII’]
%éS?‘é’” °f BT %ven?i"‘% g pArPicCarrartye sui"taprend
conditidnse treat ment of pat| ents who are di agnosed havi ng
one_Or .nor f the 0 tlons
a); ocpSisidncufips chinbl aitbld oSEHE) o<kt sbeSynebs abdomina
di abwedsutg, el litus, particular having a late stage type
2 dj apete I tus di abetes nel litus.
(b)FurV'ﬁB ﬁ’ib(feetqgo‘f) NPhra ?:%(%F‘lg » conposition according to
(c)t hi BDLIBhBREIPH biSodiavd i<ad AbldY i tHnka8batidrils BA@ < 50 mg/dL in male
treat msnt of patients who are diagnosed having one or

nor B8Nt he fol | owi ng conditions (a) obesity

(@)( n§'s%’é1bl&90l§$cﬁ§r%s§ure >l 1303rﬂﬁVI% ahd b d%@o‘?lbtb}’aod Mé%@é 8185 mm Hg,
obesi / or abdomi nal obesity, (b) triglycerid

@bl o@@atlégéloodm@%}%l 2110 mg/dL.

It is assumed that patients diagnosed with impaired glucose tolerance, with insulin
resistance and/or with metabolic syndrome suffer from an increased risk of developing a
cardiovascular disease, such as for example myocardial infarction, coronary heart disease,
heart insufficiency, thromboembolic events. A glycemic control according to this invention

may result in a reduction of the cardiovascular risks.

A pharmaceutical composition according to this invention exhibits a good safety profile.
Therefore a treatment or prophylaxis according to this invention is advantageous possible in
those patients for which the treatment with other antidiabetic drugs, such as for example
metformin, is contraindicated and/or who have an intolerance against such drugs at
therapeutic doses. In particular a treatment or prophylaxis according to this invention is
advantageous possible in those patients showing or having an increased risk for one or
more of the following disorders: renal insufficiency or diseases, cardiac diseases, cardiac
failure, hepatic diseases, pulmonal diseases, catabolytic states and/or danger of lactate

acidosis, or female patients being pregnant or during lactation.
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(c) HDL-chol esterol blood Ievel < 40 ng/dL in female
patients and < 50 ng/dL in nale patients, (d) a
W@ yarosiico bl ood pressure 130 mm Hg and a di aspOI/ER2007/050209
bl ood pressure 85 mm Hg, (&) a fasting blood glucose
| evel 110 ng/dL. It is assuned that patients
di agnosed with inpaired glucose tolerance, with
insulin resistance and/or with netabolic syndrone
Fushéringfe it EgMMbafoundGh&aRe ddmirbdtradibn @emphéﬁlilét@uﬁcal composition

car.di ovascul ar, di sease, such as for exan;{) ocar di al
aCQ%@'BQEQﬁ“bﬁi”V%'PBﬁ%?%SHéE‘P Pr ifiaslewgisk oh byl g'yce a. Therefore a

trehtiieit bi SropR@Nxis rawoem?mm ihGerRivBMN Siso éd@érﬁfé‘gﬁ@u@y possible in those

control accordin his invention may res in a
PatiesdR havarg of hatVI*ﬂQ Fningieaved el or hypaghgeemia.

phar maceuti cal conposition according to this invention

exhi bits a good safety profile. Therefore a treatnent
The phgymasaylicex rempestinndaegrding torhis inveptien isgrarticglarly suitable in the
B AL AR RS, s RSB L Gty
herejdrfsre ang:hereinaftar, in Qard:loluialrlauthejlwett@rm gleEnaic cahipollimpatients with

L agai nst such drugs at therapeutic
typ%%sdéégﬁ%?E%nm%

n particular a treatnent or prophylaxis
according to this invention is advantageous possi bl e
i th at..l ent s _showin fereas
Th(? g '? rmmarseusgpﬁ}eﬁemtfeqf)rleoaluda}'ler%fﬁg erd% %ate? %Ergra{menK of or

adrinrmmnrfatuormlrmlpanemt withisegsariod of amél lang et ittssra s weeksa prhfeably longer
atic di e nonal di seases,
thag 2B D AE ST B P aB BT T 3PaF not at o hci dosi s,

or femal e patients being pregnant or during

e PUBPRI A PO SR AERREEH PLP FEGTBbENER R Provides a method

for @l mecilamg ptres?eutamysOralrm@rﬁthh&apy g6UihipSovethdh®, e@petiBilyoh®Wrm
ris ycem a. Therefore a treatnment or

'mePbeﬁﬂ%taQJygiyoﬁ%%F%t%'”tF@t'Pﬂ'iSs‘/‘”ThntV%?|d!?r*?eFe§ ragldtys, especially in

pat%‘t/@\mt@%?é)é't%bé( tﬁ)@sﬁdilm)&eé ﬁeﬁlﬁ%sﬁ‘l [Qéﬁldnﬁé}tlﬁ p§h&%& B8difbnally
havi ng an increased risk for hypoglycen a.

diaghegeadert eueeiht.hepbst "N“dﬂ*ﬂ@h@@%’fr driags tl@nglier §|3§$1Ub@h6136¥1) visceral
Obésa%%aa;dr%%%,ng| si@bl € in the long termtreatnent or
pr

laxis of the diseases and/or conditions as
descrlbed her ei nbef ore and hereinafter, in particular

It vdnr‘bé Q%%&Q%dit@ét%ﬁ%la%%tﬁmsgf tﬁ_ﬁ@ t%'}llnb??rprﬁaéct%g‘@rlﬁg méti'lgdg\ée&tion to be
admmrmrndédi theepadinat drer renisdd for usan i tmtresntaortptr@awmiﬂangrding to the
preggnt invention will vary with the route of administration, the nature and severity of the
condition for which treatment or prophylaxis is required, the age, weight and condition of the
patient, concomitant medication and will be ultimately at the discretion of the attendant
physician. In general however the crystalline form according to this invention is included in
the pharmaceutical composition or dosage form in an amount sufficient to improve glycemic

control in the patient to be treated.

The pharmaceutical composition to be administered to the patient according to a method as
described hereinbefore and hereinafter preferably comprises an amount in the range from 1
mg to 1000 mg, even more preferably from 10 to 500 mg, most preferably from 50 to 500
mg of a crystalline form according to this invention per day with respect to an adult patient.

The above specified amounts are especially preferred for oral administration. An example of
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adm nistration in a patient wwthin a period of tine

| onger than 12 weeks, preferably |onger than 25 weeks,
weyeosare preferably | onger than 1 year. TheredDER20a7/050209

particularly preferred enbadli rent of the present

i nvention provides a nethod for oral therapy,

referably oral rmnother for inprove

a flisfuc pAsmacPifig! PP iR R o P TiepRaniea BBl fogera
admimtibreaérﬁpmuﬁdazmo/ﬁ@ od awr@éy@ﬁr@foﬁalalcbérumg t6 $S Mivahtion.

in patients with late stage type 2 di abetes nellitus,

in particular in patients additionally diagnosed of
Th@MBSiMRI 3k of HeesHarabdUichtdnitbskbASScdrding @b &8s .nk/bnt.on may

and/or class IIl obesity), visceral obesity and/o
conyeaisRinBe PEISEstedyn a|singlg 1’4’396&“08;5’&#%& ag diyider dpse ﬁém'”'s"ered at
apBRHk ifbrvEReEiof EXShAkldsRo! BFd® FGRGeHoBEs bér ddyl S

I nvention to be admnistered to the patient and

required for use in treatnment or prophyl axis according
Thé Ehérﬂ%cgﬁﬁc%?%mbcfﬁ‘gt?dﬁtlé %Bvﬂﬂtéé}e&%@l&*oﬁ?ﬁdl&e& 6t drtidifdbiration in

adm nistration e nature a verit
soliddndmn tTr@rfofrmnlaWnscmay w\é@teremromatprbggmvameetly presented in discrete

dogagtg;LUnlt?gnC on R%ﬂ%b %gt r&qj Bh%orﬁ%fé]to\%g lﬂllei?&n&pr?{n the artI o)}‘

phMat:heAlUmettbds Irm:tudefthe h@palf bsmgiag]tntcp hyssic@tian thd active compound
Wltg‘fan%}('t%fvb ?ﬁ%rltn%gse%r 70 h ?ﬂ% h%ﬁa{f gécge]s%% %grgﬁaprﬂrgg {‘n% ptrgcliusct into the
demmﬂﬁosmmaMmLor dosage formin an anmount sufficient to

i nprove glycemc control in the patient to be treated.

The pharnmaceutical conposition to be adm nistered to
Thé PRarpaiceetidal &ﬁrﬂpdssﬂtiid’ﬂgniapbafdfﬁmlmﬁd mshdaﬁmdfb@tﬁiets, granules, fine

her ei nbef ore and herej naft fer es
IraRHGE RO PR 118PP ﬁ@ecaPteb%S‘i F@ S180® %syr@@ sf}%/rag% tablets,
trodHeRf effathéseeht @Beld) stispBdnNEhst ABSIIViRG &fbtstadry thstanflsing
to 500 ng of a crystalllne formaccording to this
tabjeig &t on per day with respect to an adult patient.
The above specified anpunts are especially preferred
for oral adm nistration. An exanple ofa suitable
The RARMACEUIGaE mme@%wrﬁfe@ablh@%%ﬁ%@n?@rmrg Pharraser el
acdg?)ta%lé @Qh@r’s éﬁ’éh ArAbrs a0 b RIS EhG b L p R i #He\Bnd0 B B‘ﬁe

a crystalline tormaccording to this |nvent|on
corfeat|bieviti feotber ingrediehtsr ofdlee faringlation engh ost deletarious to the recipient
ording to this invention nay conveniently be
presented in a single dose once daily or as divided
dose adm ni stered at appropriate intervals for

Phgﬁﬁ%&hﬁca‘??o%ﬁ%ltlgr{grﬁﬂa L i{l%& 4 ﬁﬁor rgg?l Conmﬁiently be presented
pharmaceuti ron 1 d a eously

as tiscmetd MIBcisufcbras@aai;ule\sj nauding sdft gxﬂahlmcapsules, cachets or tablets each
containing a predetermined amount of the active ingredient; as a powder or granules; as a
suspension or as an emulsion. Tablets and capsules for oral administration may contain
conventional excipients such as binding agents, fillers, lubricants, disintegrants, or wetting

agents. The tablets may be coated according to methods well known in the art.
Examples of pharmaceutically acceptable carriers are known to the one skilled in the art.

In the foregoing and in the following the terms as defined hereinafter are used:
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solid form The fornul ati ons nmay, where appropri ate,

be conveniently presented in discrete dosage units and
worg7iogoipr epar ed by any of the nethods wel |l knp@IvEP2907/050209

the art of pharmacy. Al nmebthods include the step of

bringing into association the active conpound with

finel i vi ded ol,ld [ier both an hen, i f =
The, 0B oty massipRRg, BN shade TendaieRGs et the weight i
klld;g%rﬁybi@tde@fby A 8quRa bR ididht fl mERINRSEN tHPBVRYabanits
nulated in the formof tablets, granules, fine
Of@/rzﬁnul es, powders, capsules, caplets, soft capsules,
pills, dry syrups, chewabl e tablets, troches,

effervescent tablets, suspension, fast dISSO|VIn%
The mmeioyeﬂmlaht"ﬂ&éeﬂrmdwethg|Cﬁ@dltl%rbwt@q>r§m tae ¢ndIVIdtwé as a BMI greater

thaﬂ%‘?@%%ér&qb %%Ikgep ¢ gﬂ%?érﬁ{sa’gllé(r\/\/é%g re20esB’ are used

nore p ar naceut] ca e carriers Brriers
intercleangeablgr abl y "acceptabl e” in the sense of being

conpati ble with the other ingredients of the

formul ati on and not del eterious to the recipient
Thé keemeobesiyiais nieteed athe coadiios wheaisthelndiablia Hasra BiviBlequal to or

m ni stratign may . copvepniently pe sent ed . as
oregfe sl RirPer SRl e SN et e TR 5% nay be categorized
as @Rbab1 the CaRS¢lLS | oB@éIﬂ?elsSh@ Eoriciirewisereache BmﬁsaéqUamg) @& greater
thaBr edet er m ned anmount of t e actjve i ngg edi ent; as

oRdeFmMobutdpvierinas 35 kg/my: Wgdgahass lor eégy dh t"@rﬁﬂ"é’l"@ﬂ wherein

the TNl i8leguang of gRatr &farf 5 k@gabuBgWeingh M@tklgﬁﬁ‘z Yterm "class I
contai n conventi onal excwl ents such as bindin
?‘ﬂk‘ﬁ i ng

obegif¥nisdhe eonditiangwhergip ine BM & eqhiakfafraeaift han 4P

agents. The tablets nmay be coated according to nethods

well known in the art es of pharnmaceuti cal
Theterepivigsiesal ohesiter is d@fl@emg&w qonditine Whgeeis RjWaistdo-hp ratio of

[ I

orelf ik cr i1 B FEFERR AN nd D I ke e s ror
insnisesistaher 'and the' @deloppierd ohpreedialpetes.ent i s defi ned as

the weight in kilograns divided by the square of the

hei ght in meters, such that BM has units of kg/nR.
Thd leemtabdoinbva robesigyit i ussaltyeddfined aashe dundition dvterain the waist

, rein the j nd vi du has a BM gre r than or 25
RN ER p T AA NS A B2 R FnBrermine ber e ebaared it women. Wit
reqafflto PI£papBES @t‘nn&rtgz ot 3&shniebé PatdrAS gB@thiyial obesity may be defined as
waist circumference = 85 cm in men and = 90 cm in women (see e.g. investigating

committee for the diagnosis of metabolic syndrome in Japan).

The term “euglycemia” is defined as the condition in which a subject has a fasting blood
glucose concentration within the normal range, greater than 70 mg/dL (3.89
mmol/L) and less than 110 mg/dL (6.11 mmol/L). The word “fasting” has the usual meaning

as a medical term.

The term “hyperglycemia” is defined as the condition in which a subject has a fasting
blood glucose concentration above the normal range, greater than 110 mg/dL (6.11

mmol/L). The word “fasting” has the usual meaning as a medical term.
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The term "obesity" is defined as the condition wherein

the individual has a BM equal to or greater than 30
whgdom@soiaccording to a WHO definition the ternPODEB2DY050209

may be categorized as follaws: the term"cl ass |

obesity" is the condition wherein the BM is equal to

or ratrtha 30k/rr2 t |lower than 35 kg/n2: the .
gl e randiel pyprroBigemiar o ettt (Ran G & Hhiphd Sublect has
a 2BMur b§st§ﬂal#|@|al bl@o@bltﬂb@@bﬁéer&m%&:’ée lkeheEhtBbdn bRARST than 200

than 40 kg/n2; the term"class Il obesity" is the

mgff&n(d"t”dﬂmﬂﬂérel n the BM is equal to or greater than
40 kg/ n2. The term "visceral obesity" is defined as
the condition wherein a waist-to-hip ratio of greater
The e ‘dnpatied glucese toleranaet or Akl 0isgidfinegdugprtiie ¢andition in which a

suﬂ%ﬁ%{é%%‘*ﬁs&b@l tﬁl&td ﬂ?éoos%%n%rgkatl g { or 'fa{éﬁf#](%Qrtuérf@]héés%%%centratlon

opne pre- es
greatdodivani el molokk sindyiéss thamd 8@ igydidé 00 medolds), ohae2 hour postprandial

bIo|88 gﬂ}c& %g%@n&otsg%omnﬂtaggﬁ ér%%(%?ﬁa%n rlnf’)/dT( 98 EnrrnnoI/L) and

e3>or inmen es or
less thand2dmgMLt(h1.1 ¢ ganal/Lt).oT fee téapanaaa&ade;lMseltmlyrauce is also intended

o SERCRE pBTHET v mB3 gL HBe AORE {nE 2betMelrol kS pisRence. e

the(ZSE@Jrq;ogtpranM&tdog@wdﬁ)ge ©0 Ba¥iuhi @ecd%rcohb@ntthtlag ras IbS mlsfasured as
tapolic s rome, i n Japan) he ter ce [
eGSR VBTG TR R Ve 5 R Ehel BIESHB A 68 M GEREG 75 9 of glucose
aftérasfasflg bl ood gl ucose concentration within the nornal
range, greater than 70 ng/dL (3.89 mmI/L) and | ess
than 110 ng/dL (6.1 1 mml/L). The word "fasting" has

Thé @mUQNPbrlﬁﬁﬂme'ﬁﬂa’afs dfifB4 ks #le ddafon TN&hicRaBubject with insulin
hyper ycem a" is defined as the condition in which a

ressﬁm]ce?cwltm] asWihgui et glieerpiroBaviichuheJesting it @astpeandiah serum or plasma
mséi'ﬂp?’/ L%W%ﬁﬂrlgﬁlevéﬁp%%ovegfh%@ ?ﬁorﬁﬁf"r\ea}ﬁg ORLAL viffiodt ||]rsuI|n

wor d astin e usual neaning as
resiataticeahavirg awalst-ta-biprratiqros fl gy @erdnerl) dny a8 (foy wemien):
defined as the condition in which a subject has a 2
hour postprandi al bl ood gl ucose or serum gl ucose
The tmmeﬁ'lnsdtri-msgiziea’t ginsulmanesi2@0cergnptovifiglorl'insili resistance-lowering”

ol YR By e PBRE G 0 voose, Lol anee” or,

has a fasting bl ood glucose concentration or fasting
The? Ee&%mﬂﬁéﬂfngég sﬁiﬂ r}% é}(aa%]@%ﬂ%r éﬁ%t;eelrrl hic zuncy%}lﬁlgﬂrﬁg}(n%hinalggels in
exde@s bPthandbr@hl response to a glucose load are required to maintain the euglycemic
state (Ford ES, et al. JAMA. (2002) 287:356-3). A method of determining insulin resistance
is the euglycaemic-hyperinsulinaemic clamp test. The ratio of insulin to glucose is
determined within the scope of a combined insulin-glucose infusion technique. There is
found to be insulin resistance if the glucose absorption is below the 25th percentile of the
background population investigated (WHO definition). Rather less laborious than the clamp
test are so called minimal models in which, during an intravenous glucose tolerance test,
the insulin and glucose concentrations in the blood are measured at fixed time intervals and
from these the insulin resistance is calculated. In this method it is not possible to distinguish

between hepatic and peripheral insulin resistance.

Furthermore insulin resistance, the response of a patient with insulin resistance to therapy,

insulin sensitivity and hyperinsulinemia may be quantified by assessing the “homeostasis
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bl ood gl ucose or serum glucose concentration greater

than 140 ng/dl (7.78 mmol /L) and | ess than 200 ng/dL (
wda 2d7/08110 nmol /L) . The terminpaired gl ucose tePdEEPIV0B050209

is also intended to apply 22 the condition of inpaired

fasting glucose. The abnornal gl ucose tol erance, i.

e.
the 2 hour post randJ cose or
moggrZsaRRT! B el e fangs (IOH AR S s hds Rgteltg R frsuiin
resismarmg (Rhtsgkivc s e/, Wbe‘ﬂés Ore@0a3 N2 Zsalznwrsurafet edfefedlié ROmade to
of glucose after a fast. The t

me-tl’mgiﬁé(pr tH% deteraifelen pkthadiPMANdRx fPh'QS'@B‘rﬁﬁ”ﬂt%W (Mptthews et al.,
Dlé%l‘dk;blé" 1588 € Iy 1 1 HY) of fl‘r%%\ilcpof' |ﬁf%\'c:§ﬁr%ﬂ1%§hn WikduIRr(Forst et al.,

wi t hout euglycem a,’ 'in which the fasting or
DigbetasptO8adb(Suprlr ) 679) ghd deran erglieenic camresitdwntln edditien, plasma

adi&n&f%cgh?&/ens%\ﬁeoet Mgﬁlto‘?{ad 095 %lt ntllafeﬁnrogg% 84" %ﬂﬂh %ensmwty The

i resistance, & oWl St
estmadte ohinsulin @sistamce Mg rihe hmmeos@asﬁs eéselssmemang)del'ﬂﬁ@l\/tﬁeﬂﬁﬁscore is

coig B34 R Pl Py 608 D0 f'ésfé%%%%{éﬁé"?nﬁg'

used interchangeably. The term "insul | n resistance"
fined as a state in | ¢h rcul a I NSu
HOVR R S eSSyl iAo redinoasn QJB%%%W%‘Q@L@%&"]
required to naintain the eugl ycem c state (Ford ES, et
al . JAMA. (2002) 287:356-9). A nethod of determ ning
As ,ar{gllgl, piher paeRelgis arg %squg everyday clinical practice to assess insulin

resfiteH AEC FRETefatly B patRHl's HRBRERIE ESHRN RN is 15&d, rfé\*éx%rrﬁfle as
insulin to glucose is determned within the scope of

inceagaed Hisly cerde levals grueaiesignficasty vithdes piegarce qu'é'frUé'”W%S'Stance
found to be insulin resistance if the glucose
absorption is below the 25th percentile of the
Patﬁ&wrtbarmewmnt@mf@whe eeelopyantaf |GWaoterd ¢ipbetes pre those

i D R ORISR S LEBIESH 0F, Bln Ao
patgintwdb esubn ersitareetieysyally logeiwedglit onoberg. linae eesistance can be
oo BERETIL 45 AR SO . PRUEAE Brrhlld s, oy
be ttedt gubrdered. maintairhglscoset Hombaostass apersposseds 2 3ttimes as much

s e bR AP RE s PaE DGRl e,
response of a patient with insulin resistance to
T Belikie Vgt dsye Hecubeisn of RancraaHE Belacalls g aintar 1 the above

mefHoRIe SRIRBBarti Qo indSH shsitay, HyBBGEU(EAMA-dr Msulis Fs¥istancd: An
reliable indicator of insulin resistance (Kat suki A,

imprevement gf H@&eég—c@éﬂ@c%oqan bemeasyyed g’;gr exgipPlendt determining a
HOMH-RI0BR & Deta-BBCRNESDN (Matthews et al., Diabetologia 1985, 28: 412-19), the

ratio of intact proinsulin to insulin (Forst et al., Diabetes 2003, 52(Suppl.1): A459), the
insulin/C-peptide secretion after an oral glucose tolerance test or a meal tolerance test, or
by employing a hyperglycemic clamp study and/or minimal modeling after a frequently
sampled intravenous glucose tolerance test (Stumvoll et al., Eur J Clin Invest 2001, 31: 380-
81).

The term “pre-diabetes” is the condition wherein an individual is pre-disposed to the
development of type 2 diabetes. Pre-diabetes extends the definition of impaired glucose
tolerance to include individuals with a fasting blood glucose within the high normal range 2
100 mg/dL (J. B. Meigs, et al. Diabetes 2003; 52:1475-1484) and fasting hyperinsulinemia
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nmet hods for the determ nation of the HOVA-index for
insulin sensitivity (Matthews et al., D abetol ogia

wa9®3/08@8 412-19), of the ratio of intact proP@BEEPI007/050209
to insulin (Forst et al., DBabetes 2003, 52(Suppl. 1):
A459) and to an euglycemc clanp study. In addition,

(el(gv%?(%ﬂg\?%ﬁé &%ﬂﬁrgéér?cglng%/tlec%ras aqn%tl)egrglﬁo Iams \(r)nre[%s:a?%%s for identifying pre-

diaB&fek BB laesePibus ASAIH tArd=e & |§Uaﬂu¢m PPotitien Ben@nsitastised "The
assessnment nodel (HOMA)-IR score is calculated with

Prevgatiqyeiflay ?@fR?u%Dtﬂbet@tS" ispuecyoidi by frgyATggean Diabetes
As$scPibn&hd tMCNBﬂdrBI ki fu"t’eséﬂ m.gbéteg HRY Imk.v&awkldnayb}seéses

[fasting goasmagucose ml /L)/22.5]" As a rule, other
(D'ﬁ%‘tﬁﬁ@@@ O 85Y4éd4Ph everyday clinical practice to
assess insulin resistance. Preferably, the patient's

triglyceride concentration is used, for exanple, as
Indivituelsdiely te Naye ineuin geisiangelase these sihgthave g OF mosnef tpe following

attr‘ﬂﬁutt& HFSVM%PGF?BQ‘se BIoF&EFe%%%Cg) h@?l%ﬁd@rﬁa ‘M)tJﬁe or more

t sposi t'1 on eve
1° degrgetr@gtl\a\glth admnhaspﬁ@Tqutyg@ém%peWst hsulin reS|stance can be

cormfrplga h rpﬁ’l%é &%!U cﬁla @ q—?(.f)l{/lﬁ' Ik' S%B 'Flaﬂﬁe pﬂjrpose of this

resrstant., PRsul T or esifsi
investians mbllryree\sbanmeusgwmd astilaxs gliniddl comdtion in whidh &t mdweiual has a

HORREIR SedTS - 60 BF AP sRarB3ibols Hrlnnky Bbh 8 fpumal ap defined for
thermalyorbry paformmgathd gtucbse amd irisalimagays.ose honoeost asi s

a person needs 2-3 tinmes as nuch insulin as another
person, w thout this having any direct pathol ogi cal

Thé tegii “fty 52 fabeldy isebhudsad Beicon@sbn Bavsich b%ub;@@tmdsoﬁfastmg
of pancreatic beta-cells are simlar to thea
blo%gﬁ@age o} §q{urlnegfﬁ}oaepgnq%r@Fl@mg@@F?gthqr\, %,mg/dL (6 94 mmol/L). The

meaylm@meﬂsyﬂ blmlacége vallfdlis B staﬁfabﬂ FYBE&duréh ﬂoﬁﬁrﬁé’?«h%méal analysis.
of the bet function can be nmeasured for exanple

It aygjucnse &plnfanE eshisHaned eiethe inodsaioar leuel of pdirhetis Nill be in excess
of ROBMEW@sePer L BY @Q%leu‘?s é@é?r575 g??f':gl&cgc%e%e beB# taken on

rati o of  intact proinsulin to insulin or st
an pnebestemaginol, a gliacsigdplerance: teﬂj@g of gligpse are administered orally to

theitdﬁ?lléhf BUifg RERK é#%r%SQqudu@?ﬁg g &MY thE @|oog|sﬂggrslgvel is recorded

erance test or e tes
imraeqibtel rejora takipe Hgl giecase@nd| laans %hqldy aﬁndvabmgm i @diealthy subject

\V
eS| L0y BB Y SO TR B8 kRN g m oo o
plakmaglets ﬂi_al®]2,003ﬂg p8adl- 1 8. affEndakirey tme' gdllc&)seliaabﬁsssthari $40 mg per
dL%\ng é:RgL(JjFISt Ifoal?teV\'E%ours he vallug(fIsl, \tgétgvlégln 148 a%%_oglrr%)@nssqg regarded as

abnormal glucose tolerance.

The term "late stage type 2 diabetes mellitus" includes patients with a secondary drug
failure, indication for insulin therapy and progression to micro- and macrovascular

complications e.g. diabetic nephropathy, coronary heart disease (CHD).

The term "HbA1c" refers to the product of a non-enzymatic glycation of the haemoglobin B
chain. Its determination is well known to one skilled in the art. In monitoring the treatment of
diabetes mellitus the HbA1c value is of exceptional importance. As its production depends

essentially on the blood sugar level and the life of the erythrocytes, the HbA1c in the sense

of a "blood sugar memory" reflects the average blood sugar levels of the preceding 4-6
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devel opment of type 2 diabetes. Pre-diabetes extends
the definition of inpaired glucose tolerance to
WO pai7iogE 76 ndi vi dual s with a fasting bl ood gl ucESEEP2007/050209
within the high normal range 100 ing/dL (J. B. Meigs,
et al. D abetes 2003; 52:1475-1484) and fasting

h rinsulinem a(el ev d plasma i nsul.in . . ,
weglsh Dlanthd pefisls Wofied VBATE vAE B S Sty et agiysted tygptensive
d.abét@e&ﬂefau‘men@ (Y. & 816 abet B8 t&sl Iﬁae‘ﬁﬁfglcﬂiﬁlnhﬁélshﬂﬂptelﬂ rfakignficantly

out in a Position Statenent entitled "The

bettﬁifl&%tﬁ?tﬁe ﬁga'ﬂsw?%%ﬁ'cw'cwﬁ@%atbv M%@mpl%@ﬁ%w%%tt? gwn
actidvesh HERIdeCitiprédcalel BStheHHRAicdhiuRnn @@dlém.cm&h@mbr of 1.0 -

Institute of Diabetes and Digestive and Ki

15035 Biis eaductipmagiele §106d eV apdis; nob suffreiontin 9y d'apﬁémomaleye the

deéuIe'G%BgeI Ainga g <igs vl érﬂi ;'3r%?ér§t§l9Q“69%q1I@Mdmse who have
two or noré of the followng attributes: 1) overwei ght

or obese, 2) hlgh bl ood pressure 3) hyperli pi dem a,
Th(f:" )éqﬁﬁﬁ)o?i[: S g?od'njv %%%aﬁ? barto'rﬁ/eex htén %sga ﬂgfﬁg%'oﬁtes%f of a

abetes I'n resistance can be
metatofi¢ dllsenﬂer)nalshee@d thei* owsmmtg)hbyymhbmaf ata sygldrd@wedrﬁplex with

the Cca?dlﬁ I fe dre be“?ra@gﬁ iy %gs atn%gl(lf’eiékgc\)/neent bgn taal nlqc'rHr{lé]pldemlol

reS|s anc I Ca t1ro
2001 5611 6T0-7 nAicvordinglto BFRsATP I'lWBEP@LﬁCMI‘]@S ExécOtiverSummary of the

, -1 R ore abov he u t or
Th'&‘ék P f?tgP N%Ien@'afﬁwﬁeﬁedpﬁé’%@@fmnh{ R'@CEE 5156%%"‘ BAge! on
DetefioH, IEVaR@S8Y,Sand THEath RIS HiyR BlcbdICRNSHES! inl AduiEAd@HTreatment
as the condition in whi ch a subject has a fast

Papgl b/ dfAicloyeraber e Amarigra W%ﬂﬁ%@l’ﬂt’f?ﬁt@w ) &Pégﬁéﬁi -2497),
dia H@ék dRe Wtéﬂoh@@yr%’romé% fabie WHER tHRRH RITB B tHfro ARG risk

| ucose values is"a standard procedure in routine
factaselpreapresgrd! ysis. |f a glucose tolerance test is

capr ' edAQ&Hmmgl%fgI&?%ﬂﬁ#’cg% WEEY& cuﬂffergpgé §Q%t|h&1e\§"dr£02 cmin

be 1 n excess ucose
houones, zifd &85 hgs of 9@ buuom@rnmwer w&leregaa&@na ¢apamse ethnicity or

oI TRRbrEbE A, s Bt UEAS bR RN bESn i hdla 00 cmin
t ewbmdnafter 10-12 hours of fastlng and the bl ood
I ded di ately bef t aki th
ol Bons e idhteor et G BB ot ter tabing 11 Tna T
heal t lhyHBukqhel_relts’ietdﬂb& 44 mgﬁﬂLSmggzrn I gvel Obef or e t aki ng
u Wi e
L 038 ol S0ThE TR HoasBPE: Tle P Siea) i o

ths gl usmmgmdlgﬁ@@sbhamomg/dng per dl _ after 2
hours. If after 2 hours the value is between 140 and

200 ng this is regarded as abnormal gl ucose tolerance.
The NCEP definitions have been validated (Laaksonen DE, et al. Am J Epidemiol. (2002)

156:1070-7). Triglycerides and HDL cholesterol in the blood can also be determined by
standard methods in medical analysis and are described for example in Thomas L (Editor):

"Labor und Diagnose®, TH-Books Verlagsgesellschaft mbH, Frankfurt/Main, 2000.

According to a commonly used definition hypertension is diagnosed if the systolic blood
pressure (SBP) exceeds a value of 140 mm Hg and diastolic blood pressure (DBP) exceeds
a value of 90 mm Hg. If a patient is suffering from manifest diabetes it is currently
recommended that the systolic blood pressure be reduced to a level below 130 mm Hg and

the diastolic blood pressure be lowered to below 80 mm Hg.
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The term "l ate stage type 2 diabetes nellitus"”
i ncludes patients with a secondary drug failure,

w0 pai7osti7on for insulin therapy and progressi oPCT/@P2007/050209
m cro- and nmacrovascul ar cafplications e.g. diabetic
nephr opat hy, coronary heart di sease (CHD). The term

"HbAl ¢" refers to the prodjct of a non-enzymatic
The [0S poRRURCEAl ket ol PBS o sTind: A8 sEd Methrgeably.
determination is well known to one skilled in the art.

In nonitoring the treatnment of diabetes nellitus  the
TheflpwingaxgaIries AsyeRedls sPYR4P VAR eLAgiBod gk preparing the compound

of tAE G6HRAd PahiePapstanies eRmt i1k y b@Peda'ﬂ@edod)rﬂﬁgs 84@asible method
| evel and the |ife of the erythrocytes, the HbAIc in

degarged By 9@y &of ©x2MBIE oWith At fREIriGiRaYig Nverdionde itg comiants.
aver age bl ood sugar |evels of the precedi ng 4-6weeks.
Di abetic patients whose HbAlc value is consistently .
In the foregieipa ane trlioyinonestn sl ajems phhydrexy| graaRs e pot(gxplicithishown in
% of i i . ) | e
o3 ot PubE Ry BB ERE BrefulelE RO LA var, o
comgspeodingivelpas hgn begenvexiedpinte Stentobyriisingi bar § GiMyIPa. In case the

- - iger i n: Vi
preREtey RicAh e ML oY SR RbngnBin B S e (Bhid o o
unitsegueting h peif = 68&4. HivARa.O hegfolewving ahbitevistibhs giearsed ihereambefore and
hep”gﬁepics to achieve the desired target range of < 6.5
ﬁggng'preferably < 6 % HbAIc. The "netabolic
syndrone”, also called "syndrone X' (when used in the
nt ext of, a t abplic disorder), also called the
TB&@ysneta@gﬁ%@ﬂEVﬁHEﬂﬁg“ is a syndrone conplex with the
THear di nal tetrapydio®rdiei ng i nsulin resistance (Laaksonen
DE, et al. AmJ Epidem ol 2002; 156: 1070-7). According
to the ATP 111/ NCEP guidelines (Executive Summary of
Exb&¥imehial Br&ihrirés:0f the National Chol esterol Education
rogram ( NCEP) Expert Panel on Detection, Evaluation,
and Treatnment of Hi gh Bl ood Chol esterol in Adults

ExiBld b VriGTEar 1 0Rerlo iy CE 0 pRe s iobifapyn-methy5-

methyl gy razolt3 tOs -DRglubdoplyranosydedflione i s nmade when three
or nore of the following risk factors are present: 1.
Abdom nal obesity, defined as waist circunference > 40
inches or 102 cmin nen, and > 35 inches or 94 cmin
wonen; or with regard to a Japanese ethnicity or
Japanese patients defined as wai st circunference 85
cmin nmen and 90 cmin wonen;
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2. Triglycerides: 150 ng/dL 3. HDL-chol esterol < 40
mg/dL in nmen 4. Blood pressure 130/85 mmHg (SBP 130
wo@ro0DB817@5) 5. Fasting bl ood glucose 110 ng/BAT/EP®07/050209
NCEP definitions have been2yal i dated (Laaksonen DE, et
al. AmJ Epidem ol. (2002) 156:1070-7). Triglycerides

and HDL chol esterol in the blood can al so be

deternmi ned by standard nethods in nedical anal '){si and
are described for exanpleflifh Thomas L (Editor)n-NLabgy
und i agnose", TH-Books )/l‘e\lr)lgdj@besel—l—schaft ba
rankfQrt/ Mai n, 2000. Alcordi ng to a comonly used
def)“}iti on hypertension i§|d|i agnosed i f the syst @lij1a
bl dod pressure (SBP) excevd? a value of 140 mm and
di astolic blood pressure (DBP) exceeds a val ue of 90
mmHg. If a patient is suffering from manifest

di abetes ot is currently recomended that the systolic

| ood ssure be reduced to§:+| evel bel ow 130 m%l—l\gl;v
N

nd /t i astolic blood pregs e be Iomeredtokp

80 ~dhe ¢erps—pr ophyl¥dtticaldy treati ng;(\g%d\
HNr€venti ng" are used imMm ngeably. The f & oW ng
exapplgs of synthesis serve to illustrate a nethpd of

prepartng the conpound of Vhe formula | and its—
crystatline form It is to be regarded only as a
possi bl e net hod descri bed by way of exanple, wthout
restricting the invention to its contents. In the

foregoing and follow ng text, H atons of hydroxyl
groups ane not explicitl ho I Q eyery case i
structur formul ae® I n cadle essure is indigayed SN
in the/TMt "bar", thg corfes g val ues can big !
/c[gm into Sl units Hy ¢ bar = 0. R9Pa. Tn
CA epressu-beiei i dinthe—uni—t—"bﬁ:plothe F
corfespondi ng val ues~g 1% verted into Sl.Junlts by
usiAg 1 psi = 6894.757 P&, _The fol | owi ng abBt evéHatquns
are used hereinbefore and\ﬂﬁerei nafter: TBME
t erffiqbut yl met hyl et her 4 THE t et r ahydr of ur an. I
Experi mental Procedures: Exanple 1: Synthesis of 71
-(1-net hyl et hyl) -
Exér'nbie(‘?.’lrl uor o- 4- net hoxyphenyl )-nethyl]-5 -

Preparation of 5-Methyl-3-pyrazolidinone monohydrochloride (VIil.1)

N
0 HN”
* - *HCI
/\)ko/\ + HzN_NHz H2O

O
X.1 VIIl.1

Ethyl crotonate (500 ml; 3.94 mol) is dissolved in isopropanol (1.85 L) and heated to 50°C.
Hydrazine hydrate (215 ml; 4.34 mol) is added within 30 min. and the reaction mixture is
heated to reflux for 2 h. The solvent is then distilled off (approx. 1 L) under reduced
pressure. Isopropanol (400 ml) is then added and the reaction mixture is cooled to 22°C.
Hydrochloric acid 11.7 N in ethanol (375 ml, 3.94 mol) is added and the reaction mixture is
stirred at about 20 to 25°C 15 h. The reaction mixture is then cooled to 0°C, filtered and the

product is washed with isopropanol (3 times with each 200 ml); then dried to constant
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nmet hyl - 1H pyrazol - 3' - O b- D- gl ucopyranosi de (1) Exanpl e

1.1 : Preparation of 5-Methyl-3-pyrazolidinone
woeshydrochl oride (VIT1.1 ) X 1 VIII.1 Ethyl eeDEPIIat/@s0209

(500 mM; 3.94 nol) is dissafved in isopropanol ( 1 .85

L) and heated to 50C. Hydrazine hydrate (215 m; 4.34

We{égl %%Jﬁggg g/gﬁjq, &%rgégicg/gta?}.ﬁﬂas?%dt Elel\l\)\éﬁfas%gelg ?%] ﬂgnl)r%ta%cordance with
me@ggbhbbgﬁu@ﬁk (approx 1 L) under reduced pressure.

| so anol (40 is then added and the reaction
Maﬁ?ﬁg ”I(sESédomé%l t1<91i|§|CH] Hydrochloric acid 11.7 N in

et hanol (375 m, 3.94 nol) is added and the reaction

m xture is stirred at about 20 to 25C 15 h. The
Example1-8h nixture is then cooled to 0C, filtered and

PR B i MRHASRG syt SR R ore iR gichlbrie (UL 1a)

yield colorless crystals. Mass and 1H NVR: ra are
in accordagce with the assigned structure. Ss
. 2:

spect r ypy { . mz = 101 Y MH] + Exanpl e

Pr epar ati\on pf . + — uN~

1-(1- Met t hyl ﬁ% met hyl razol i di none *HCI
nmonohydoochl oride (VI M) VIII lic .i -la

5- Met hyl - 3- pyrazol i di none nmonohydr ochl or Cde (692 g;

5.07 nol) y E |.$uspended in qupropanol (4.9 L) VIIAzeous

50% sodi um hydr oxi de (270 5.07 nol) and pal |l adi um
5-Méethy12-pyeagiitinond rr&ifnahyacnaxthlcsﬂdb 692 gpger hedl) wSpreametiome

SopPHABA SN ahnE B SR BT oK B A L] G o al agg eatiadium (10

%-Raigh{) 43 dhsichal(Tbid) tagetiadt it facBisHe QBLNmME eBSASI) ar-Bf'leﬁided The mixture
reaction mxture is filtered and solvent is disti

is 13en hypiaeenatediveesy apradwespiere PhiyydreesnRlel's %9%&4%83'2 \Hﬁt" uptake

of ryd'i@g%nVMetaBeéL Irhefre A& RRMARAROK fifBiceibridSsoheRs BUIRNES Bf under
stilled off under reduced pressure. The remai nder is

redyred BIepadrei n i sopropanol (3.5 L) and filtered. To the
Thé his'icfu%t@trb§te@%8‘fhﬁ¥%fﬂgﬁ_rbf‘?§ﬂp%ﬁﬁ%l WRicRN é%s@&tﬁ@ﬁl?ldlétllled off

d) whi ch causes precipitation
undﬁéemdmeﬁsgrq aegameaingg is |qi|sjsglvp§m |§p@rgp@@pl (3.5 L) and filtered. To

s o R R b D 1 AP Gic couses

thequéeeipitdtien ©f the hydrochloride salt WhICh |s |solated by filtration. It is washed two
times with isopropanol ( 2x500ml } and dried at 45°C to yield the product as colourless
crystals.

Mass and '"H-NMR-spectra are in accordance with the assigned structure.

Mass spectrum (ESI'): m/z = 143 [M+H]"

Example 1.3:
Preparation of 1-(1-methylethyl)-5-methyl-3-pyrazolidinone (VII.1)

he he

HN — ™ HN
| T e o
O O

Vil.1a Vii1
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crystals. Mass and 1H NVR-spectra are in accordance

Wi th the assigned structure. Mass spectrum (ESI +)
wotm7ss@dd [ MHH] + Exanpl e 1. 3: Preparati on of PCT/EP2007/050209

1- (1- met hyl et hyl ) - 5- et hyl 28- pyrazol i di none (VI1.1)

Vil I aWVlil.11-(1 -Methyl ethyl)

-5-net hyl - 3- pyrazol i di none nonohydr ochl ori de (150 g;

0.84 nol) is treated with saturated aqueous potassium
1-(F-MiReth @) {5-rhethgl-8-pyrpdididngl maaehwatrécHjorlde. (@50 b; omnenol) is

mxture 1s filtered and the ghases are separat ed

tregipg 4HiN Sapnaled auderys RAASHY caivrpaied il L9 i GF‘ﬁﬁ'&i’t(é .0L). The

midtireti€fiede & BAd SR sat arkb ééﬂ)aVé%é&‘OTHe(bryérﬂb Bhase is drled with anhydrous
1- (1-net hyl et hyl)-5-neth - razol'i di none as

SOCmesalph%ﬁlt%rﬁ@ angienprRraisddn V%\CUéi’rt@ vied &d&ﬁ%@ﬁ@@ywtﬂﬁﬁthyl -3-
py,IaQ@,dq:}%bg;geapsghgr ucture. Mass spectrum (ESI+) : mz =

+ Exanple 1.4: Preparation of
Mags gnéﬂ Rrspeqtrp arpdn ﬁgﬂogdq{y;p)wﬂh the assigned structure.

Maigfq&q m(ﬁ%h%f/?quél?ri 5'? 3- pyr:\)zolvlI <L3IJ| X(L)Jne (390 g;

2.74 nol) is dissolved in acetic acid (170 m) vvlth
35% aqueous hydrogen peroxide (260 m; 3.0
EmeE ‘ng added within 3 h while keeping the tenperature
Prepiaratboubf 63@ihydre-1-gamiethyhethyly tamethyl-3Hgyrasol-3-one (t1)
about 20 to 25C for 15 h. Water ( 1 .2 L) is then

added and the pH of e mxture is jdsted to about 7
by neans of addition of approx. 1 L 50% wei ght aqueous
sodi um hydr oxi de ﬁ LU . Upon_coql i 5C t he
reaction m xture tered The odfict i s washed

with water and dri t about 50C. urless crystals
are obtained. Mas® and 1H NVR-specbra are in
accordance with the assigned structure. Mass spectrum
(ESI+) : mlz = 141 [\WeM] + Exanple 1.5: Y1A-Dihydro-1
-(1

-met hyl et hyl ) - 4-[ (2-fl uor - 4- met hoxyphenyl ) - (et hoxy) net

1-(IWdtnyI@nEE M thyI-3-pyrazolidinone (390 g: 2.74 mol) is dissolved in acetic acid
(170 ml) with warming. 35% aqueous hydrogen peroxide (260 ml; 3.0 mol) is added within 3
h while keeping the temperature at about 65°C. The reaction mixture is then stirred at about
20 to 25°C for 15 h. Water (1.2 L) is then added and the pH of the mixture is adjusted to
about 7 by means of addition of approx. 1 L 50%-weight aqueous sodium hydroxide
solution. Upon cooling to 5°C the reaction mixture is filtered. The product is washed with
water and dried at about 50°C. Colourless crystals are obtained.

Mass and '"H-NMR-spectra are in accordance with the assigned structure.

Mass spectrum (ESI'): m/z = 141 [M+H]"

Example 1.5:
1,2-Dihydro-1-(1-methylethyl)-4-[(2-fluor-4-methoxyphenyl)-(ethoxy)methyl]- 5-methyl-
3H-pyrazol-3-one (IV.1)
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3H pyrazol -3-one (JVJ.)Pyrrolidine ( 2 1 m; 0.257
nol ) and acetic acid (22 m; 0.385 nol) are added to a
WAoo /086 7@ f PCT/EP2007/050209
1, 2-di hydro- 1- (1- et hyl et hgb) - 5- net hyl - 3H pyr azol - 3-on

e (180 g; 1.28 nol) and 2-fl uoro-4-

met hoxybenzal dehyde ( 198 g; 1.28 nol) .in ethanol (2.7
L). The suspenS|o is heated to about gbﬁffor about 67
h. The re t|on xture s then cool ed ta approx. 17C
and fllter d. The D --ct i_s washed wi tth gi i sopropyl

et her (5 .-equently refluxed Wty "(XZ 5
L). The alned solut|¢n is filtered Dver/a\pad of
Celite ahd charcoal. Thé filtrate is cgﬂﬁ@ntpated in
vacuo and weter (2 &y is added to the suspensi gpqWwhich
is cooled and filtered. The col ourless crystals are
dried at 50C . Mass and 1H NVR-spectra are in

o PRSPy Y115 T AR5 s P BOBRA 4 v o

1,2-dilydro-1-(1-methylethyl)-5-methyl-3H- pyrazol-3-one (180 g; 1.28 mol) and 2-fluoro-4-

me{q%(yg%ﬁswgg%q (4195(9%'1?8[]“ & QEK%?E_?%QS%EQXS!K% R 1% ted to

abdut ZO6T Iiyrchiboutle { A.- Thet rbylbt&inh*yllx)wéﬁ[ th2n tboled {cﬂfapfcebhODWOImad filtered.

e biokiubS R A Videpr o Sy ool B vt fied witn THE

(2.8C). q“h(e?&%méoﬂscgotmngiﬂmb@ I‘ovér8é3p:§d-h>f Cslitbydd ogsaedIEThe filtrate is

wi th pall adi um on cha 109éME| at 50C
congitraleR p Vagaasgaret B 335 aldat it %gw?&gé'ﬁn &\ig cooled and
filtet @SR coldtrieéLcrgstals dré dﬁd@i@ﬂsm the reaction mxture

which,is then filtered. The cat al is washed with

Maﬁ‘*—lﬁ”‘é H-NMR-gpertiare dbpeeoriance V\d‘ihstg? PREENSt Struchder
Magggb{g&,qnp(@s)uwzggzg mesi'dual vol ume of approx. 700
800 . The resultlng suspension is poured into
mater 1 L) with stirring. The precipitate isisolated
ration, washed with water (400 m ) and dried at
Exg%gteltthyl eld crystals (light beige). Mass and
1 Zimhmm()‘botathylaﬂwl)r%[(&dluor-danetbowpherM»medhﬁ]-gﬂwhyl-3H-
im¥- Ss spectrun1(ESI+) comz = 279 [ MHH] +
py%§8 'Pge 4,6-Tetra-O acetyl -

a- D- gl ucopyr. syI bromde (11.1 )
1,2,3,4,6-Penfa- O acetyl - b-D-gluco \énose (100g,
0, 251 nnl)lhﬁN/ pended in tqueneHN )

o} O\ 0 \

1.1

A mixture of 1,2-dihydro-1-(1-methylethyl)-4-[(2-fluor-4-methoxyphenyl)-(ethoxy)methyl]- 5-
methyl-3H-pyrazol-3-one (294 g; 1.28 mol), methanol (4.5 L), aqueous hydrochloric acid
(30%; 11 g) and water (80 mL) is hydrogenated with palladium on charcoal (10%-weight)
(65 g) at 50°C and 3 bar hydrogen pressure until hydrogen uptake ceases. THF (2.3 L} is
added to the reaction mixture which is then filtered. The catalyst is washed with THF (1 L)
and the solvent is distilled off under reduced pressure to a residual volume of approx. 700

to 800 ml. The resulting suspension is poured into water (1 L) with stirring. The precipitate is
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(210 mM). Acetic anhydride (9,5 m; 0,1 nol) is added

foll owed by hydrobromc acid 30%in acetic acid (200
workgo708imo0 ). The mixture is stirred at 18C f or PGDEP2007/050209

A mxture of ice/water (3080m ) and brine (100 m) is

then added with stirring The phases are separated and

solife SrYJERice. BRGRELvdh B3ies REICTEn San Al ST, bkl Bhbeals tont

beiggueous sod|un1hydrogencarbonate (100 m) and brine

Zloo m ). ring and evaporation of the solvent under
Ma %aﬂ%éﬂr}\M%%‘%ﬁ“@ 3fF a%cogﬁﬁrwmwwmh% RS$IGNed SIUCH i sed
MaBY sgétahiut Tm; 1'of mmuwbgmm yl ether (150 m) and

met hyl cycl ohexane (30 The product is isolated by

filtration, washed with nethyl cycl ohexane and dried
Ex%QFJ1YaCU0 at 45C. Exanple 1.8: 1 "' -(1

-net hylethyl)- 4 -[(2-fluoro-4-nethoxyphenyl)nethyl]-5
2,3,4,6TetrayP-atetyl-pyD-ghmlopgranosgl briomide 41l.6) O t et raacet yl ) -

b- D- gl ucopyranosi de (LI)Agueous potass{ um hydroxi de (
1M 870 riijf\.is added to a m xture of
(2,3,4,6-O%¥gtra ﬁf/yl) a- D- gl ucopyra

(485 g; 1.169

1, 2-di hydro- Iethyl) 4-1(2-11 or 4-

met hoxyphe t yl - met hy 3 pyr /dJ;L\Gl

g; 0.58 I)O‘an te®ra utylammnlumchl8r|d (9.4 g;

0.029 nol ) in adichdoronmethane (780 m ). The two

phase m xture is Nigorously stirred at 25 to I27C while

the pH of e aquBous | ayer is kept cohstant %t

approx. 13 by adding further aqueous pot assi um

hydr oxi de (4N about 870 m unti | consunpti on of

r t. '

12 B e %@%B?z%saﬂf% ADPG G5 oy 8yBAtld Aloluene
(21@erplz)1rﬁaiedad aamatiridk €9, 5qmleﬁ,l13nq)ihas3&ided fcﬂbottvleel(byéddmbtdmlc acid 30% in

acg Jlf;eacgf(?gge tlkﬁ &gfrc])eo mﬂt rfa é; gt&efrec %ﬂg g%r?&r anl &r{ﬁ éﬁ.‘]re of ice/water
(300€nd|l)1 ee@l bpm@@mrrel) tscthgn addecanittostirrigy. éﬂHqul)aseéT biesseparated and the

aqlﬂﬁﬂursfphggq |sgq¥?rgﬁ}ggrgﬁ§ﬁéllu%ﬂg f\]l\()(ép Iﬁﬂ{é{]e?%tggrfpg%ﬁses are combined and

wa SOl R ag e 00k IsBdili e aissd cpis @t oAt U COV ). anbBsimie S PET inl UDYring and

eVéF}?éct‘tWIOét”?ﬁ/?glvenﬁu”T"%rfeg%%r%e%“ﬁ%wﬁwﬁfﬁr@ﬂm §h1'§t%§ﬁt?”'s§d by
additisrEbibthi-ttbudyERE0(158 miy ShdmetydlyHieR¥ENaN9S0 AF. The product is

isolated by filtration, washed with methylcyclohexane and dried under vacuo at 45°C.

yl brom de

7

@D

Example 1.8:
1°-(1-methylethyl)- 4°-[(2-fluoro-4-methoxyphenyl)methyl]-5"-methyl-1H-pyrazol-3°-O-
(2,3,4,6-O-tetraacetyl)-3-D-glucopyranoside (I.1)

1.1
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Exanple 1.9a: Crude 1' -(1 -nethylethyl)-
"-[(2-fluoro-4-nethoxyphenyl)nmethyl]-5 '-nethyl -
wok@ynsmol -3 ' -0 (2,3,4,6-Otetraacetyl)- PCT/EP2007/050209
b- D- gl ucopyranosi de (413 g3tapprox. 0.58 nmol ) of the
previous reaction is dissolved in dry ethanol ( 1 L)
Pot assi umt-butoxide (6.6 g; 0.058 nol) is then
added and the reaction mixture is stirred at about 20

AqtigoudFotdsRlunaairexide 1M;h870A6B1d Sddrelitd a(mBixBirdTbt (2Q3 @582) -tetraacetyl)-
nol) is then added and the solvent is distilled

o-DralyepPyrasyERropidss@dr @; TS melul, €1dﬁydf09§1(1¢u&thyéethﬂ)aﬁ [(2-fluor-4-
{e b
me?isoggéﬂn%f?fim%hgﬂts%bth%ﬁll B Rz623-bhe Smaqwgﬁmo Wiahf brine

organi c phase is se dri'ed over
tetpoigemMsnivmehgda 4 av 4 98P and d iniddelpromsdianed 7P édgufiee two
| S, I .
prd AR PSS IP U AR MBSec il HE AN PELI@RIGer i kon
corsbart tat lmrpESI&*)y addim&fwihazlaqL[elwsﬂoetasxlaﬂmwr@(i@acm\k:ebd@t 870 ml)

untﬁ f%feﬁ%&;%&%{g %ﬁ%zs >gaan q)) %ropjesg of the r teﬁctlon can be

mohitgred &y ¢IRLT. T-h@ph@geé.%arze tﬁelﬁ)sdepmraiadutiyhe aqueous phase is extracted

| uco 328 t he evi ous r.eacti .
il g el [0 0 G aorh s Bh & R hET Rty merec
ancB@%piwdltdtﬂ uoderi rBdmf&a‘dl”pﬁésﬁureé foAdeld an@il§Pdionm)] This & Uskern the next
and the reactign mxture is stirred at about 20
re%30@%@9M@POQHHF@§WﬂTg%HDnThe reaction mxture is

Ma@aah@mwweepédtme&ew becdaddnee withGfe addigndd strucBPE. m _,
then 90% of the solvent is renoved by
Maa?wqtrum%ﬁ# )um‘ﬂ%r 608dMEEH pressure. Exanple 2 :
Preparation of the crystalline form As described
her ei nbefore during the drying process at el evated
Exapissrb®rss, for exanple at tenperatures of about 50C

P RO SRR PR oM B GV b it plfacol-05-

D-glocepyaamositie i) wat er may al so be renoved. As this
process is reversible, storing of the substance at

nor mal condif i ons preferably in a hum nvi ronment ,
for exanple i%e humi dity above 3 % or o
bet n 30 mnd\60° creases the water content n.
Exa I 21,9 g of resinous or foany

(¢]

4- met fioxyphenyl ) net hyl ] thyl -1

—_—————
"”ok HO'

""OH

OH

Example 1.9a:

Crude 1'-(1-methylethyl)- 4'-[(2-fluoro-4-methoxyphenyl)methyl]-5"-methyl-1H-pyrazol-3°-O-
(2,3,4,6-O-tetraacetyl)-p-D-glucopyranoside (413 g; approx. 0.58 mol ) of the previous
reaction is dissolved in dry ethanol ( 1 L ). Potassium-t-butoxide (6.6 g; 0.058 mol) is then
added and the reaction mixture is stirred at about 20 to 25°C for approx. 15 h. Acetic acid
(3.3 ml; 0.058 mol) is then added and the solvent is distilled off under reduced pressure.
The resulting residue is then dissolved in ethyl acetate (2 L) and washed with brine (800
ml). The organic phase is separated, dried over Na,SOy, filtered and evaporated under

reduced pressure to yield a resinous solid.
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30

35

met hyl ethyl)-1 H pyrazol -3 '-O b-D- gl ucopyranoside is

di ssol ved in ethanol. The solvent is distilled off
waoinaensrieduced pressure just to the point of begi/EP20T050209

of foam ng. The resulting Bkick, clear syrup is

di ssolved in water (75 m) at about 20C and

S t|o IS i.nduce ratching wiith gl ass
vag g0 TirahiRsedde Se i rerdance i B Srad e biudeda by
Ma8$ pédifuen (E83)suspengigm+al* approxi mately 20C for
approx. 16 h. The product is isolated by filtration,
washed with cold water, dried first at approxi mately

Ex#Rpld N198: desi ccat or (Na0-| pel | ets) and f| nal |y at

about 40C to yield colourless crystals. Exanple 2.2:
Cryde, ‘Bd1-gnqjhylet@gll)ﬁorj@-ﬂuoro -4-methoxyphenyl)methyl]-5"-methyl-1H-pyrazol-3"-O-

@, é4fi&(() %@ﬁp@q&%%'&%? (é%&%)@f'tﬂé BreviolE téWetiort is dissolved in

razo
1- buta@obé%@ghh)c@p@mmrmsﬂldmde 3094 selotiarein methadt ({48g,8.808 mol) is then

ad#%ﬁ/E’H{tée r%aﬁ%'Sﬁt”i}%iﬂEe\ggtrsg?r?é&tlatﬁ#‘é&ﬂ & qufg’? dBﬁr%?sw f. The reaction

mixturetie washehitirdentirhdwewlth btimeat16 %g 6P tnall, 302 aili, @O0insL) then 90% of the

SO'#%E{%%%H@\&E‘ ﬁtt ﬁg}?g'gﬁﬂfabgetdgﬁ%gﬁ%?@rfgg aIOI i ggtl on is

conpleted by stirring at approximtely 20C for 15 h.
The product is isolated by filtration, washed with
TBME and dried at 40 to 50C. Exanple 2.3: 16 inL THF

Exbﬁp&dﬂeﬂré#%ré’t%rﬂo%erﬁétﬁﬂiﬂ\% form:

-[ (2-fl uoro-4-nmet hoxyphenyl )methyl]-5 "-nmethyl-1

As QQS?H&;’FHWIGEQ"FRﬁfQFBFUHHQWQaQTMI”Q?mCE@S@-t @Bg@t@éé?fw%rﬁb’é?% gor example
at t-tg%ra(tﬁrgg o\mabéut'5§ @@F’Q%\%ngn§ B@p{ﬂd’ﬂ b tHeSoBRBRSI dbithg the drying
50 . er 'TBME (120 ml.) are

urt
proaa@ﬁedjk@towsr@@tlt/@ humidity] @tdﬁfa% sbmeiagrunpievaier maylalpo kerremoved. As

thléA;ﬁ'oEQsesnis§ ﬁjﬁgea&grl agf?lj tﬁg sElS’stg’ch(é éﬁ"ntonhgldp%ggigo%sy preferably in a

ternatively cryst zation may be 1n
hurscirextvu’hmmgnWOtrlexamgleﬁa relativé bumigitgapde 30 er betwgeniddgnd 60%,
: [ ' i urther cooled to approx. 0C and
'ncf%sg%(fh%lr{lzﬁggf&?ﬂ?tsa%?@hper ature for 2.5 h. It is then
filtered, washed with cold TBME and dried at 45C to
e crystalline product. Exanple 2.4: 28 g
EX%/'QQ%%ES 4' - (2-fl uoro-4-nmet hoxyphenyl ) net hyl]-5

21.9 gT@‘trBMhods or-fodmpet-f(g!iebhyd-methdigph@nmhettdI]-5-methyl-1"-(1-

ucopyr.angside is dissolved in a m xture_of
me-qui-_etr@Q)51 I%pyragﬁ ‘viaBdy- gwogyrﬁ{lgs@q |36t|f@olv¢§m£et<n§5@ Hpe §;olvent is
dlshl%dad*ﬂ%ea%dceg PR UFD jHEUE &nd Soift drioRERAINgT RbaHh§SThe resulting
thlcall<r Sle\é\?gyrﬁp is dissolved in water (75 ml) at about 20°C and crystallisation is induced
by scratching with a glass rod. The process of crystallisation is completed by stirring the
suspension at approximately 20°C for approx. 16 h. The product is isolated by filtration,
washed with cold water, dried first at approximately 20°C in a desiccator (NaOH pellets) and

finally at about 40°C to yield colourless crystals.

Example 2.2:

27.80 g of resinous 4°-[(2-fluoro-4-methoxyphenyl)methyl]-5"-methyl-1’-(1-methylethyl)-1H-
pyrazol-3’-O-B-D-glucopyranoside is dissolved in THF (28 mL). TBME (190 mL) and water
(1 mL) are added and the mixture is heated to reflux. The hot solution is filtered and in the

filtrate crystallization is induced by scratching with a glass rod or by inocculating with seed
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with TBME (50 ml). The conbined turbid filtrate is
again heated and the resulting solution is seeded and

W@ ow7eghit® room tenperature (approx. 20C) w t hP@I/EP®01050209
Instead of using seed crysBalls crystallization nmay be
started by scratching with a glass rod for exanpl e.

The resuylting thick suspension i.s further
gl St it S R BT T 4t b ot SO & tech e procuct
is iyGatae dyWittdtiord BMshed Qvithl TBMB @nt 9irikd aadd b sheiced at 40C

to yield colourless crystals. Exanple 2.5: 33 g

resi nous 4' - [ (2-fl uoro-4-nmet hoxyphenyl)nethyl]-5

- met hyl - -(1-methyl ethyl)-1 Hpyrazol - 3

"-ODb- Dgl ucopyranoside is dissolved in 150 m n-butyl
Exa@elea%é at approx. 80C. The solution is filtered over

n- af 1o ad’&%ﬁqg 28 c%é!lﬁ&h \M t[{% ﬁwré Re ethe;(yp'i_’lgnﬂymethyl] -5"-methyl-1'-

utyl acetate. ter ded
(1-wethlyletied)- tdpymakzolFd QP d3- gwpomoe:nosTdee T§¢M Eu¢1i06mli)ds gddetband the

nd.stirr 30 added t 0
mifihg o€ et oo oplat &) i ibrofher i 2120 AEEER dtea ats0°c
to thie Xtear eolutiorc bk edt $alutidiGs dingh sdeided @dd fcooled tdn3@°ef wlthan 1 h.

filtering., The. solid
A't?rgatt"f‘?é‘/ncrg?t?'&aq@(‘ By ‘te wg?e(ﬂ%mra&cﬁmg. Mﬁd'" %8?%%“8 %Xamp'e The
resthM@&fﬂblSs@p@ﬁﬂbﬁ isfufiherAfoofedCo Japbltdka(m‘(ﬂ arﬁdﬂr&%tlﬂ‘bd bt ;ikemperature
forg I S fil recﬁa\f % @ addeﬂ?é\(llg d eda eld a crystalline

[5(@ Hd'a% lpredriashgy uiR o1 W‘}’ ged ahddfylo vield a cry
produétl met hyl ethyl )-1 H pyrazol -3

O b- D gl ucopyranosi de (ca. 237 g), preferably as
obt ai ned by a process according to Exanple 1.9b. The
mxture is 5 filtered and the filter is washed with a

m xture of 1-butanol ( 1 .20 L) and n-heptane (3.75
Exampleder (33.9 g) is added and the filtrate is cool ed

QA Y t “1H-
28 PRe i Al G ARG m bRy ey SR BRI 23k hORy R Y1+
pyrﬁh@ﬂ -B6)-p0- glncom/r&iasi/deyls dzebleed thoa @\@(thrle&)fﬁ")-lF (ZBenl) and water (2.1
t centr n_angd, washed with
BB TN RS B b aenib b HOF e e BnitefSih d pblstare wasned
with §BOUMHE &4 rhin. 'I&lch&ﬁmml I rﬁﬁd‘jl?pt&d! filratedio a@éml&aﬁdﬂi@rﬂ&hémsultmg solution is
ins 1. stalline for e t
seee 8. COPlec 6 T iAo DFB PPy e 2R T 1 8 sl of using seec
crybtaly eg&Rllization aP b&stirted By e FRith 3. 3la@ey§d fﬂr'eké\ﬂple The
formaccording to claim1l characterized in th
resgiiing dhiclsSYsRERION f$ fuHger cooled to 0°C and stirred for 1.5 h before filtering. The

product is washed with TBME (30 ml) and is finally dried at 40°C to yield colourless crystals.

Example 2.5:

33 g resinous 4°-[(2-fluoro-4-methoxyphenyl)methyl]-5"-methyl-1"-(1-methylethyl)-1H-
pyrazol-3°-O-B-D-glucopyranoside is dissolved in 150 ml n-butyl acetate at approx. 80°C.
The solution is filtered over charcoal which is washed with further hot 50 ml n-butyl acetate.
Water (2.1 ml) is added to the combined warm filtrates at 30°C. The solution is seeded and
stirred at 0°C for 16 h. 300 ml TBME are added to the resulting suspension within 10
minutes. The mixture is cooled to -6°C and stirred for 1 h before filtering. The solid is
washed with TBME (200 ml) and is then dried at 50 °C over night to yield colourless

crystals.



range fromO to 10 weight-% 3. Crystalline form
according to claim2 characterized by a content of
wowadensiimo t he range fromabout 0.5 to 4.0 wei ghtHEPBD7/650209
relative humdity between 3® and 50 % 4. Crystalline
formaccording to claim1l1, 2 or 3 characterized in
tha&%g%_least 50 % by weight is present in the
Examp fine formin accordance with claim5, 6 or 7.

At §0°CH-B&ianbl 4be nfLo LY dthebtarl 1%&)}5@58&&& to crude 4 H(Z-fluoro -4-
(2-fl uoro-4-nmet hoxyphenyl )methyl]-5 " -

mem%gfﬁa@z‘dl)msthyl]@ﬁlenbwuébme hytedR T EH RatrAzAlgS %B)Dﬂwowranosnde

RS, LR o8 BP0 AERRRLATE AR b oo micure s
5 filtaxkeped thesfilied isxvashed pdthdemixdire fof ddiutano! (1a2Q b and s-heptdee (3.75L).

Wit B9 001 14 00 e Bl b LEY AR AL G

CWEMHtawn1mampehsmse¢bﬁksauhw@\@ﬂ1agusagxﬁmrdngn@esTmH}omnmws

.1 e wher Xra er. .
siol i beledtb S C s TRE RS Hehis T e bR ARl prswashed vitn
col@mnyisttiad dfi Rieuthosimndcciospdaneg The p@d)(ﬂlcmsﬁirmd iba vab@meidryer at 40 to

10 50%26 X-ray powder diffraction pattern further conprises

aks at 14.27, 18.25 and 23.27 degrees 2Q (0.1

degrees 2Q , wherein said X-ray powder diffraction
pattern is nade using CuKa radiation. 8 Crystalline
formaccording to claim5, 6 or 7, characterized in
that it contains water in the range fromO to 10
weight-% 9. 1'-(1-nethylethyl)-

"-[(2-fluoro-4-met hoxyphenyl)nethyl]-5 "'-nethyl -

H pyrazol -3 '-O b-D gl ucopyranosi de wherein at |east
50% by wei ght of said substance is present in the form
of a crystalline formin accordance with a claiml, 2,
3, 4, 5, 6, 7 or 8.10. A pharnaceutical conposition
conprising a crystalline formaccording to claiml1, 2,
3, 4, 5 6, 7 or 8 11. Use of a crystalline formin
accordance wwth claiml1, 2, 3, 4, 5 6, 7 or 8 for
prepari ng a pharmaceutical conposition for inhibiting
t he sodi um dependent gl ucose cotransporter SGT2. 12.
Use of a crystalline formin accordance with claim1,
2, 3, 4, 5, 6, 7 or 8 for preparing a pharnmaceutica
conmposition which is suitable for the treatnent or
prevention of di seases
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or conditions which can be influenced by inhibiting
t he sodi um dependent gl ucose cotransporter SGT. 13.
wois@70801a0 crystal line formin accordance w t h e¢BHEP027/050209

2, 3, 4, 5 6, 7 or 8 for pBeparing a pharnaceutica
conposi tion for preventing, slow ng progression of,
delaying or treating a abol | .c. di sorder sel ected
fromthe group consister?QF“ ﬁ%“ﬁ di abetes nellitus,
type 2 diabetes nellitus, |npa|red gl ucose tolerance

hyper gl ycem a, Fostprandlal b% ycem a, overweig

1. obeSYsiA linerfemnug hofTeneisylethybhe di4- or@14ar§gthpy<ypm§egglpm9thyl] -5
1$8-dvtd-oRBeSLA-H-ql 5 besity and abdomi nal

meﬁh@sﬁtd}xdzoﬂg ém—f-ﬁ quoéggy%?gma in a patient in need

thereof. 14. Use of a crystalline formin accordance
2. W tB 'ta%n@f&rm gcoo%dln éairr#5 cﬁar%'éteﬁzécwn tRAGPAHtAI8s fater in the

{

pharnmaceut’i cal %I on for inprovi hg glycemc
mngemmnDDUamGMBmht&r reducing of fasting plasma gl ucose,

of postprandi al plasma gl ucose and/or of glycosyl ated

henogl obin HbAlc in a patient in need thereof. 15. Use
3. of @nstaisiedbint necdrdingto claiac2 charanizeized bihacbatent df water in the range

3, 4 7 or 8 f a eut|
roRabLe P64 eRopF v mrBlRgve byl gBREEr O

delaying or treating of a condition or disorder

sel cte,fromthe roup consisti of caq icatio .
4. di abBsEingdpim ?El%org Fg)gg'”bi’tzai’ g?@”ﬁﬂ&”%&'%mtéﬁ aSt 50 % by
welfRER Préseht Intthe GHERARRTorn HCAtcBRiaREP With BRI, 6 or 7.
retinopathy, neuropathy, tissue ischaem a,

arteriosclerosis, rryocar dial infarction, stroke and

. per CRReHIMe it Sﬂ rﬁ@tﬁgeﬁfywmq@ﬁ@&sA -hBthdxRHehPithethi]-5 -
need 't her eof acrystalline formin

mefwtdHdwrmze!- ﬁ/l @f[’) @fgiuqqapyrangsmg hawving 8n Xgray pogdegdiffggction pattern
thaP grﬁﬁée@%&%f(gg% ggc;ﬁ)u% 8% 1&%8.%%?;}%?6 {+%r t?é'ggggg]ﬁ@pg\lherem said

reversi

X- rayrpawa@obumiaumswtem %rrameeusm@sukw rdcestiopt ance and/ or
fromnetabolic syndrone to type 2 diabetes nellitus in
a patient in need thereof.17. Use of a crystalline

6. f or grjstaleGeims 8E&Rding tdciSinfb Wnkreir the3X-r4y poﬁlvde@adlfﬁaélfon%attern
for preparing a pharmaceutical conposition for

furﬁhéaemnwgse@rp@aweafgmﬂ and AP & cleoress 2h (0t degises 3@).tHerein said X-
[ t. e weight in a
ray\é}%tmeght(i%ancqlﬁégé t‘%rﬁéé Q% guf(@g% r}?&at'crryst alline form
in accordance with claiml1, 2, 3, 4, 5, 6, 7 or 8 for
pre har maceu al co 03|t| o reventi
O SRRl e ToRT ARETGRY 1 B8 RO BrEhefine Rl Grvaet dftfhcion
pattern further comprises peaks at 14.27, 18.25 and 23.27 degrees 20 (0.1 degrees 20),

wherein said X-ray powder diffraction pattern is made using CuK radiation.

8. Crystalline form according to claim 5, 6 or 7, characterized in that it contains water in

the range from 0 to 10 weight-%.

9. 1’-(1-methylethyl)- 4"-[(2-fluoro-4-methoxyphenyl)methyl]-5"-methyl-1H-pyrazol-3'-O-
B-D-glucopyranoside wherein at least 50% by weight of said substance is present in the

form of a crystalline form in accordance with a claim 1, 2, 3, 4, 5,6, 7 or 8.
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of pancreatic beta cells and/or the decline of the
functionality of pancreatic beta cells and/or for
w0 pgyosiimg and/ or restoring the functionality BET/EP2007/050209
pancreatic beta cells and/és restoring the
functionality of pancreatic insulin secretionin a
atient inn thereof. 19. Use of crystalline form,
0 B EBorRAL B PR PEF Berheamprismcya oyt fegSinyaggongng B daim 1, 2
3,Qﬁ§ga7bng_a phar maceuti cal conposition for maintaining
and/or inproving the insulin sensitivity and/or for
treating or preventing hyperinsulinema and/or insulin

11 eSU§é 8N& BrystallideRdin Rdccbiianeedith bRireaf 2, 2Q&, 5Use7 6f8 for preparing
rystalline formin accordance with claim'l, 2, 3, 4,

a pgarr@acetptlgﬁt C8MPRSFtight @bg}hllqhtgtgghﬁﬁgglﬁﬁlc@qﬂepggmt glucose cotransporter

sctegposition for preventing, slow ng, delaying or
treating diseases or conditions attributed to an
abnormal accunul ation of liver fat in a patient in

12heedst Bes @@/%ta %e]forn‘lb‘lnr%fccl angé’ﬁwtﬁg'é'irgg % §r4ygt &7 .brgffOé preparing

formin ac ance Wt
a pgaurmaqegtlmgompngmrswhlghush@mabld fgwihﬁgregtre@g or ps@vention of diseases

or éjdrn%ﬁ%'n¥'vd?19chtéé‘ﬁ SeRRIRE 89 (i)r]t ' trhgléo |uln a%e‘?]dér‘? H&&se

a m xture of
cotpamspertertBGLTM t h t he provi so that the starting materi al
of the conmpound of the forrmula | and/or said sol vent
or m xture of solvents contain at |east an anmount of
13.0. 5Us®bf :h-lﬁ@stwmerfmim nfadchelancerpiibioiinofl, 2@ 4 6r &1 or 8 for preparing

sto t he . tion to Ci.pitat
2 ppaadistlicdl SomBrsifaLEr BRvebit SR THSbIEsSIr o lelavina;pr reating
meSdb®Ne tisbier sélé%ted mhﬁdttherwoadtﬁar@rsaﬁg pf typé @ didbaimad mellitus, type 2
e bHRR el yoBa el OB R PE TRk s BT Fuprgivcemia,
ovdragight @BesifMM¢RMAingdtassYRbBSIE, alasoN dbBgtyt B1asd A dbedityl, visceral

characterized in that in step (a) and/or step (b) one
obesiity @5 @bdpminghphesiy sang raetghglisgsyndrome in a patient in'need thereof.

14. Use of a crystalline form in accordance with claim 1, 2, 3, 4, 5, 6, 7 or 8 for preparing
a pharmaceutical composition for improving glycemic control and/or for reducing of fasting
plasma glucose, of postprandial plasma glucose and/or of glycosylated hemoglobin HbA1c

in a patient in need thereof.

15. Use of a crystalline form in accordance with claim 1, 2, 3, 4, 5, 6, 7 or 8 for preparing
a pharmaceutical composition for preventing, slowing progression of, delaying or treating of
a condition or disorder selected from the group consisting of complications of diabetes
mellitus such as cataracts and micro- and macrovascular diseases, such as nephropathy,
retinopathy, neuropathy, tissue ischaemia, arteriosclerosis, myocardial infarction, stroke and

peripheral arterial occlusive disease, in a patient in need thereof.

16. Use of a crystalline form in accordance with claim 1, 2, 3, 4, 5, 6, 7 or 8 for preparing
a pharmaceutical composition for preventing, slowing, delaying or reversing progression
from impaired glucose tolerance, insulin resistance and/or from metabolic syndrome to type

2 diabetes mellitus in a patient in need thereof.
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17. Use of a crystalline form in accordance with claim 1, 2, 3, 4, 5, 6, 7 or 8 for preparing
a pharmaceutical composition for reducing the weight or preventing an increase of the

weight or facilitating a reduction of the weight in a patient in need thereof.

18. Use of a crystalline form in accordance with claim 1, 2, 3, 4, 5, 6, 7 or 8 for preparing
a pharmaceutical composition for preventing, slowing, delaying or treating the degeneration
of pancreatic beta cells and/or the decline of the functionality of pancreatic beta cells and/or
for improving and/or restoring the functionality of pancreatic beta cells and/or restoring the

functionality of pancreatic insulin secretion in a patient in need thereof.

19. Use of a crystalline form in accordance with claim 1, 2, 3, 4, 5, 6, 7 or 8 for preparing
a pharmaceutical composition for maintaining and/or improving the insulin sensitivity and/or
for treating or preventing hyperinsulinemia and/or insulin resistance in a patient in need

thereof.

20. Use of a crystalline form in accordance with claim 1, 2, 3, 4, 5, 6, 7 or 8 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.

21. A method for making a crystalline form in accordance with claim 1, 2, 3, 4, 5,6, 7 or
8 said method comprising the following steps:

(a) dissolving the compound of the formula I in a solvent or a mixture of solvents to form a
solution, preferably with the proviso that the starting material of the compound of the
formula | and/or said solvent or mixture of solvents contain at least an amount of 0.5 mol
H,O per mol of the compound of the formula I;

(b) storing the solution to precipitate the crystalline form out of solution and thus to yield a
suspension;

(c) isolating the precipitate from the suspension; and

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

been removed.

22. Method according to claim 21 characterized in that in step (a) and/or step (b) one or

more antisolvents are added.



