7 October 2003 NOVEL PHARMACEUTI CAL This invention relates to a novel

phar maceutical, to a process for the preparation of the pharnmaceutical and
to the use of the pharmaceutical in nmedicine. 5 European Patent Appl i cation,
Publ i cation Number 0,306,228 relates to certain thiazolidi geginh

derivatives disclosed as having hypogl ycaen ¢ and hypol i pi daem ¢ act | vity.
The conpound of exanple 30 of EP 0, 306,228 is 5-X4-[2-(N-nethyl-N-(2-

pyri dyl ) am no) et hoxyl benzyl Jtltiazolldine; E ne (hereinafter also
referred to as "Compound r). bﬁﬁﬁkmm ent Application,
Publ i cati on Nunber W94/ 05659 discloses certain salts of the conpounds of

EP 0, 306, 228 aﬁﬂxsinﬂ%cxﬁﬁf:H1M|WnM@hﬂWM.amip¢c&hmpMMaﬁhanal Pat ent

g\_ppl : cati g_nsJE ﬁg"?’l“l c%tl 931 in MR 3R1ha 1094 and V\l)99/ 31095 each
i scl ose disti

B
Conpound | &xi sts %@GM °ﬁ§%§ﬁ3§§ﬂ 7! be s\(,:\g:/gLeldst nat

monohydr at ed. 'l}hmnamhewdm&”dmmﬂdesbalnghmmmcmhm@*@‘ﬁ'ﬁfter al so
referred to asﬁtﬁ ﬁ.& &EPGJW':QSJIWJ(N-MG&M-N@| e for bulk
dl 1’ ng, e

preparation an

for efficient,
econoni ¢ and r EFRdHRINYFEOTYIEE aﬁ“alﬁ‘il“l ?l?f‘%mfy sweﬁgg‘[s?o %ge scal e
pr epar ati on. ZOCEﬁhpumbl?}el Hydrochl ori de Hydrate al so has useful

phar maceut i ga ;;;gmuﬁﬁmk hﬁﬁéimhﬂﬁnmmwmmhmbe usef ul
for the treatnent . an pro |madgggglt|ons
associ ated w t cggw M angs&ént ain F %v? thereof

Accordi ngly, the priotcastionpiRateatArplicatipnsAublicati N-(2- 25
pyridyl)am no) wahkmmmmmmmmm«mqomwdﬂbhydr ate

characterised in thﬁ § @kﬁ%o?daodnaﬁéﬁsdm@\ﬁ&aﬂdfraumepont ai ni ng

peaks at 3358, 2764 3 and 7 1 rovides an X-ray
powder di f f Facthyémehlos Ef"'gﬂ‘gﬁ’&”‘g‘{&gﬂ‘pw 0, 17.7, 23.0,

€
30.0 and 31.4 Gﬂﬁohmtedlm'cuﬁmwmmfﬂng Fﬁ'&’r"%‘f‘é provi des an
infra red spects[,iwm,fmtpﬁg&hﬁﬂnlﬁdﬂaadiﬁgcnwiammmwmei ch provides

iil.gf4£1a1r6(]a.?l F]).ggl; P@%Iﬂél 5 amlrﬁ%g%ggi&i%%%&%%Q 124%581 1154 1142, 1108,

1075, 1054, 1033?@&@“@88 938. 905, 35 859, 833, 817, 760, 738, 716, 663, 652,
636, 620, 6fb. 564, m&%dmﬂﬂbnﬁﬂﬂmmﬂwﬂmmhbpm Mt

Hydr ochl ori de Y E T aficRi G4t fiRaté o Ye (a1 BONERdtment and/or prophylaxis of
diabetes mellitus, conditions associated with diabetes mellitus and certain
complications thereof.

Accordingly, the present invention provides 5-[4-[2-(N-methyl-N-(2-
25  pyrdylamino)ethoxy)Jthiazolidine-2,4-dione, hydrochlaride monohydrate
characterised in that it:
(i)  provides an infra red spectrum containing peaks at 3358, 2764, 1245, 833 and
760cm-1; andfor
(i)  provides an X-ray powder diffraction (XRPD) pattern containing peaks at
30 15.0,17.7,23.0,30.0 and 31.4 °28.
In one favoured aspect, Hydrochloride Hydrate pmv:dcs an infra red spectrum
substantially in accordance with Figure I which provides infra red peak positions at:
3358, 3124, 2764, 1762, 1747, 1707, 1644, 1614, 1587, 1544, 1511, 1414, 1333,
1302, 1268, 1245, 1181, 1154, 1142, 1108, 1075, 1054, 1033, 1012, 988, 938, 905,
35 859, 833, 817, 760, 738, 716, 663, 652, 636, 620, 603, 564, 540, 525 and 505cm-L.
In one Favoured aspect, Hydrochloride Hydrate provides an X-Ray powder
diffraction pattern (XRPD) substantially in accordance with Figure I which provides
- peaks at8.8, 12.1, 14.1, 14.3,15.0, 16.5,17.7 19.1, 199, 20.7, 21.3, 21.7,23.0,23.8,
24.3,24.9,25.6,27.0,27.6,28.9,30.0, 31.4, 32.2 and 33.1 °20.
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diffraction pattern (XRPD) substantially in accordance with Figure 11 which
provi des peaks a5.8, 12.1, 14.1, 14-3. 15.0, 16.5. 20.7, 21.3. 21.7, 23.0,
23.8, 24.3, 24.9, 25.6, 27.0, 27.6, 28-9, 30.0, 31.4, 32.2 and 33.1 020. 1
7 Cctober 2003 The Hydrochloride Hydrate may exist in certaphpidisdhyshgs ed
forms which reversibly convert to the Hydrochl ori de Hydrate when contacted
wth water, wither in Iliquid or vapour form The present invention
enconpasses all such reversibly rehydratable forns of the drochl ori de

Hydrate. Preferabl mmmxwpumaww@mwm PERSHMSD characteri sed
above. The preae&hblyla&ﬁ&iin%b ST 0 cokaoted ohith Wyter, sither insol ated i n

pure formor en adn x B e vargf\e aspect there is
provi ded I—Iydrop’h ‘g Mw%p | so&Pat eggdf'%ﬁes o Bt A

a furt aspect there
i s provided w@mmmﬁﬂ’@d}wdﬁw&’ﬁg‘& ‘Fﬁ‘ Vﬁgﬁ%w aspect
there is pragvi dﬁiilat&bfdz&@ﬁlahﬁcwﬁ&dlimheat e in crystalline for m The invention

al so provides a pr Q- EMIQEKTh |;ggﬂm§ﬂﬂdqa haracteri sed
in that 5-j4-(2-(Nne ani no) et pus§

oxyl benzyl ] t hi MIWUM@‘*’Q‘*&H v ‘g‘x‘(ﬁﬂéﬁ find 1) is treated with 15
hydrochl ori ¢ acid mmmmmmmmmammmgmm@mdﬁm equi r ed

conpound i s I ecoVvefgehrheadigetthere m@mm&mafawle fur®ftrmat anbi ent

t enperature _but an con eni ent ; rrg W W g@s&m‘gh provi des
the regri ndoproduct g requir conpound genérally conprises
crystal lisati ofermsi ng 20 an appropr| ate solvent such as diethyl ether. In a
further process fommmﬂguwmeﬂmﬂep@admﬂﬁmal@dsﬁmmmn of
Conmpound (1) i . C soI vent, preferably propan-2-ol,

. | g;%ﬁﬁ}.& %ﬂ%ﬁﬁ@@:ﬂiﬁﬂg

is treated Wlt oric nc %?ﬁ%h&drochl oric
PB?%‘ N

acid, at any t @jsbamippiethoxyjbonzy
t enper at ur d5i nhydm:muangmmfaccﬁcm redqorpPendas  anbi ent
t enperature. Pri.&ambly, t he reaction- m'xture is agltated or stirred.

Preferably, the tot unt %; el oht Egﬁ Laaed reaction
Is in the range ofg"f‘?@neﬁlﬁem?mé to a ou K‘?‘or exarrpl e 109w y.
The above- nent iepemEts Ry de STHA HP%’G bl ori de Hydrate, but

this is not essent |Eﬂcovc&03fﬂﬁm;uwwhm¢gmmmoﬁwﬁsepm§;dhmwerochl oride
Hydrate a %Q“@'I’ CONTRQUH s byl dhelt SUI tabl e organic solvent is reacted
Ior| a |a E

with hydroc process for preparing Hydrochloride Hydrate, a suspension of
Compound (I) in a suitable aqueous organic solvent, preferably propan-2-ol, is treated
with hydrochloric acid, preferably concentrated hydrochioric acid, at any temperature
providing the required product such as a temperature in the range of from 20°C to 30

25  °C, preferably at ambient temperature. Preferably, the reaction mixture is agitated or
stirred. Preferably, the total amount of water in the last above mentioned reaction is
in the range of from about 2%w/v to about 20%wlv, for cxample 10%w/v.

The above-mentioned process may be sceded with Hydrochloride Hydrate, but
this is not essential.

30 ~ In a further process for preparing Hydrachloride Hydrate a solution of
Compound (I) in a suitable organic solvent is reacted with hydrochloric acid to
provide substantially dissolved reactants, crystalfisation is then induced to provide the
Hydrochloride Hydrate.

Preferably the total amount of water in thc Jast above mentioned reaction i$ in

35 the range of from about 2%w/v to about 20 %w/v, for example 10 %owlv

_ A suitable organic'solvent is propan-2-ol or the like. A suitable organic solvent

@

'!-b Soirats

'is acetonitrile or the like.




provi de substantially dissolved reactants, crystallisation is then induced
to provide the Hydrochloride Hydrate. Preferably the total anount of water
in the | ast above nentioned reaction is in 35 the range of from about 2% v
to about 20 %M v, for exanple 10 %W v A suitable organic 5s oei{btr%
propan-2-ol or the like. A suitable organic solvent is ace oni e or the
like. 2 7 October 2003 In one aspect of the above nentioned process, for
exanpl e when the organic solvent is propan-2-ol or the |like,. substantially
di ssol ved react animong pepegplifie Aot FentigheFraRes fBRF*mRls WIRPERE N he react i on at
an el evat ed tﬁmﬁﬁqﬁma-&mm,abmngbrrdawﬂdmmmuhepir—imgbf of from60'Cto

80" C, sui tabl yy %Qanﬁ‘ﬁl ou:fzﬁ%!m@c&emla@amw&e aperaiireOfiEh AuNafgeradire t he above
menti oned process fb é % ggsr]g n}aﬁc fsoi'gwqt.ﬁjg acetonitrile or
the |ike, sub’é‘t“&rﬁ"lg‘él’qu"’ﬂ@ & s?"éag t Sht & 49 & TSt y carrying out
the reactibn at afbinenspeaiof bt evae mentionsdipercess eeerapple waandks 4F2aRifhi ent
Eﬁmﬂerature éfgfe&@fxaaﬁsﬁém%mca%ummmwwmmwr ;exarmle when
e organic sol v | S pr an- 2 I sation is
sui tably i ndut8d™ t?ﬁcﬁ"fsﬁ 1 b““};g g%ﬁ%ﬁm&%%%f%ﬁlgﬁgl ént tenperature,
preferably |n£etﬂn@almesence of a seed of the Hydrochl oride Hydrate. In a
further aspect of 14 i theﬁmnarpmsmdmﬁplewmm@rm&n the organic

sol vent i %‘iv%mta%%a% 2% of Rkide! t}’oﬁt: bRAhd és @pl y induced by

15 add|t| rrate co-s ven%cﬁig as diet r, preferably
at anbi ent t BARYeT Mié O ZF e P RREF AT T He g ed of the
Hydr ochl or i deHjydrebhlatia= Hydratas | | be appreciated that in the above nment i oned

processes hydrochlnpﬁuﬁ:& ggctomya&%ﬁéﬁm%‘n&!’ fertXanigld WidRlgR sour ce of
hydrochl oride i ons,, Drovi e %unt ! %bl F‘d&g‘i eaction is
suitable for PBPHELIGH SIF-IH oqfﬁﬁy 8’3?1'1’16 %"e 4 20 suitable

anount of ldat eddition ofpeaprregrialy capoly@hwrch giieth et Pebiesh d general ly an
excess over hiesperitae mwmhmymmmwmmmmmmd in the above
ment i oned pfocess‘iﬁ:wﬁé ﬁmaﬁ.hﬁgamvbmm n@h,wﬁaw.aa of the

Lonperat ure. @ rf%éw%bwﬂe”% Garlp P ot afﬂc%sf“ﬁ S e 250

al t er nat i vel yofoyajes inahd reastien @mtﬁﬂyf%mﬂn%@eeﬂ&ﬁkﬁﬁwwcenper ature.
such as i ngt h@stia@geualof Waerk 3QeraBi sl JAQGnd AblaqaEiNgdne adeherdiydn t hat

conpl et ed by %&&X%P&#f&&%ﬂﬁ% bt Qitr?!E{??mﬁQ YQRM nd BhofPO! 10 anbient or

| ow terrperature he rang romO to 301C for exanple 25C
The
Lnless s.pec:ﬁr:d otherwise, crystallisation of the Hydrochloride Hydrate is

generally carried out at low to ambicnt tempesature, such as in the range of from 0 10
25  30°C for example 25°C; altemnazively crystallisation may be initiated at an elevated

temperature, such as in the range of from 30°C and 60°C for example 50°C, and then

completed by allowing the temperature of the solvent to cool to ambient or low

temperature, such as in the range of from 0 to 30°C for example 25°C. The

crystallisation can be initiated by seeding with crystals of Hydrochloride Hydrate but
30 thisis not essential uniess otherwise specificed.

Compound (I} is prepared accotding to known procedures, such as those
disclosed in EP 0,306,228 and W(094/05659. The disclosures of EP 0,306,228 and
W034/05659 are incorporated herein by reference.

When used herein the term 'prophylaxis of conditions associated with diabetes

35  mellitus' includes the treatment of conditions such as insulin resistance, impaired
glucose tolerance, hyperinsulinaemia and gestational diabetes.

Diabetes mellitus preferably means Type II diabetes mellitus.



crystallisation can be initiated by seeding with crystals of Hydrochl oride
Hydrate but 30 this is not essential unless otherw se specified. Conpound
(1) is prepared according to known procedures, such as those disclosed in
EP 0, 306, 228 and W94105659. The di scl osures of EP 0, 306, %agc&m$r2@@§105659
are incorporated herein by reference. When used herein the term' prophyl axis
of conditions associated with diabetes 35 mellitus' includes the treatment
of conditions such as insulin resistance, inpaired gl ucose tol erance,
hyperi nsul i naem a and gestati onal. bete tes lis preferably
means Type |1 di ab@Pé‘B“%FSPWaEFQW“Qq'?% ﬁlh%‘%ls associated with
di abet es |ncIuﬁﬁghmpeﬁgb¢MﬁemmhnawﬂnmnguﬂmnwﬂF@%ﬂ@#ﬁﬁ@@h’ﬁd obesity. Further

gondl ti ons ass t\ég,mmgsluab&m ésﬁ&iauﬂﬁher&@g&kymﬁxﬁ &a&imungcar di ovascul ar

i sease, especl. y a erqscl ero é.cer éfﬂd ?@i Sing | 1
particul ar t hedifEYGH alfﬁ?)'%‘b?'{ ﬂg:é ood I ntake | s suffering
5 from di soﬁdeﬁmds&dmascsdmkmth wwa%%ﬁﬂ#%ﬁ% nervosa,

and disorders as@o%ﬁ%'u@ﬁx%d:r Wumwmmmﬁﬂbuﬁmmbd&m@ and anorexi a
bulima. Additi on. cond 8&‘3{‘8‘” gﬁ&h}ggf%ﬁgm and@dride pol ycystic
I'nduce salin

ovarian syndrof‘f’él P o8P? resi stance. The conplications
of conditions adwedinninaesigares- di abetes nel litus 10 enconpassed herein
i ncl udes renal d| semsampﬁsqnmloabdnymomnadocmtm’s'eﬂs@aMlmﬂlm ed with the

devel oprenty,of  Type !’, cmdnagygg%umd&s@m%aaaam

gl omer ul onephrmt IS, orret{ af S scl eroF &% thhmﬁ ﬁ%ndrorre hypertensive
nephroscl er osi ¢ Ghéfﬁﬁ“g fi@‘é uding #'Bned above the conpound
of the inventi gloméralonapbstis,glomdndarspiengsis, ocphmtip sYpgwme; lyBeAcIE present i nventi on

accordingly pr %hgm%@g,}als@gdﬁmww for use as an active therapeutic
substance. Mre parfi cuI ar ?ew&rﬁg'?‘gg%ﬁw b AR ubi Weflpsuadly dr ochl ori de
reat nen

Hydrate for use i

X f |ab tes nellitus,
condi ti ons léssa‘@m*’édmcwt EY%%%@%Y&U&ﬁMﬂ%ﬁrﬁ P¥cati ons
thereof. 20 Hyavsaahivetictpentdysibsidnee.nay be adninistered M se or, preferably,

as a pharnaceuticgly n@ 'ﬂ%@é&v&ﬁﬁiﬂﬁﬁﬁﬂﬁﬂy&oﬂ*ﬁfmﬁ% iseal | y
acceptabl e carri er or.rul ati Q aﬁ,{ 9 %f:@fa I's generally
as di scl osed f 8y EHRTETR T"fl‘gonil @ﬁ’é adé%'é‘g men on&% pu Cg.‘til ons.
Accordingly, tmmmnmmwwﬁnp r9és a phar maceutical 25

conposi ti ongconpr i Siyaghchiyite ¥ hiaf be ytiintred pensk ar, pifembipesat i cal |y
accept abl e pharmaceutical composition also comprising a pharmaceutically acceptable carrier.
The formulation of Hydrochloride Hydrate is generally as disclosed for Compound {I)
in the above mentioned publications.
Accordingly, the present invention also provides a pharmaceutical
25  composition comprising Hydrochioride Hydrate and a pharmaceutically acceptable
carrier therefor. '
Hydrochloride Hydrate is normally administered in unit desage form.
The active compound may be administered by any suitable route but usually
by the oral ar parenteral routes. For such use, the compound will normally be
30 cmployed in the form of a pharmaceutical composition in association with &
pharmaceutical carrier, diluent and/or excipient, although the exact form of the
composition will naturalty depend on the mode of administration.
Compositions are prepared by admixture and are suitably adapled for oral,
parenteral or topical administration, and as such may be in the form of tablets,
35  capsules, oral liquid preparations, powders, granules, lozenges, pastilles,
reconstitutable powders, injectable and infusable solutions or suspenstons,
N suppositorics and transdermal devices. Orally administrable compositions are




carrier therefor. Hydrochloride Hydrate is normally admnistered in unit
dosage form The active conpound may be adm ni stered by any suitable route
but usually by the oral or parenteral routes. For such use, the conpound
will normally be 30 enployed in the formof a pharnmaceuti gabcegygoshdson in
association wth a pharmaceutical carrier, diluent and/or exciplent,

al t hough the exact formof the conposition will naturally depend on the
node of adm nistration. Conpositions are prepared by adm xture and are
suitably adapted for oral, parenteral or topical admnistration, and as

such may be |npngfb@dfﬁrpm’naflartsm-d,cmﬁﬁmialpsaimwymmM!ﬁni#anFIEpar ations,
powder s, granuéeﬁ%a zenges pastilles, reconstitutable powders, injectable
and i nfusabl e Ut o

dovi cos, Oral 1y adiPseauPLECaTY aptorRion s ooy PERAL A BR0S 0T Ol o r e

in particular Msapﬁtboomlcoqumquxmm suchi an biading agrntsrllenpfwetvnveni ent for
gener alt uses TabbdlSagllisl 1bALAK! tﬁﬁnt%ﬁdh@éoﬁurﬁﬂmmﬁngﬁudmﬁfg?gmsualh ly
presented in a unit i pi ents such as

bi ndi ng agent st qwaﬁ?’?“&é’ﬁct')gﬁ ggofvalﬁﬁg%ﬁmh‘ ageﬁ)éﬁ | ubri cants,

di si ntegrants, col GummFQIGﬁfWa%ﬁam’ﬂdqu'“l%mﬂ RGEHBANE Smihe  abl et s may

be coated accog %g;,tpgs&t%lmg,hwmlm@mﬂ@oaymylmmm abdistgretbl e fillers for
use include ce

ul ose S%REH for cAftpRRL S. Suitable
di si ntegrants Efquﬁesuglpér’%*l lﬁhﬁ) ‘b%/r roli § ne an Wiﬁ;r derivati ves
such as sodP unmamesiushsteprae otutahien a@ﬂﬁ“ﬁ %‘éﬁ@aﬁ ¥ for exanple,
10 magnesi um sicaRmdhgyl stiphateabl € pharmaceutical ly acceptable wetting agents

include sodiumla w& él%ﬂ &ﬁmﬁmﬁxﬁab feem&&snwmm be prepared by

conventi onal netho en i n

bl J ke. Repeated
bl endi ng oper a¥ F‘l‘)‘l‘% °ﬁ’§§ﬂ' fik ﬁe&g’obl?%m? é acilveyqygn ent t hr oughout
t hose conposi tdisinhut«eﬂipb@yc aegntithrpuphons thase compasiiionsreploig) 14rgs QUARGEE - 1 oper at i ons

are, of Co%seoffﬁ]@ﬁvsmloﬁaiﬂonsﬂcbh&m%é,tconva"tﬁhalhnmuuﬂ preparations may be in
the formof, for exa ‘% %ﬁﬂﬁ% %R%Mfoﬁgﬁg?%&smu%&tdﬂ @ns.
or AR

enul si ons, syrups, i)resent ed as ag&gy roduct for
reconstituti ons‘mﬁ"w&"%r%'@’f’@?’ P SRS Y| . Such liquid
prepar ati ons npesdzofot Ricnstiraivaanith wateadr othdriuitibleshislo bpformarsss Bygditgidng agent s,

L o(rj 20 e?ﬁrrpl eﬁ%—}%&ﬂha éﬁ(%%onvé@b#hlvwﬁﬁus?émeuspeﬁin@tamm foi t |
Pyl ogenat 28 cEPBPE sl SR polis: S Séﬂgvﬂ‘wj‘fﬁ? Cecithin. o
sorbi tan mnoobMHﬂewcd@male al
emutsifying agents, for example lecithin, sorbitan monooleate, or acacia; non-agueous
vehicles {which may include edible oils), for example, almond oil, fractionated
coconut oil, oily esters such as esters of glycerine, propylene glycol, or ethyl aleohol;
25  preservatives, for example methyl or propyl p-hydroxybenzoate or sorbic acid, and if
desired conventonal {lavouring or colouring agents.
For parenteral administration, fluid unit dose forms are prepared containing a
compound of the present invention and a sterile vehicle. The compound, depending
on the vehicle and the concentration, can be either suspended or dissolved. Parenteral
30  solutions are normally prepared by dissolving the active compound in 2 vehicle and
filter sterilising befare filling into a suitable vial or ampoule and sealing.
Advantageously, adjuvants such as a local anaesthetic, preservatives and buffering
agents are also dissolved in the vehicle. To enhance the stability, the composition can
be frozen after filling into the vial and the water removed under vacuum.
35 Parenteral suspensions are prepared in substantially the same manner except
that the active compound is suspended in the vehicle instead of being dissotved and
sterilised by exposure to ethyiene oxide before suspending in the sterile vehicle.



vehicles (which may include edible oils), for exanple. alnond oil.
fractionated coconut oil, oily esters such as esters of glycerine,

propyl ene glycol, or ethyl alcohol; 25 preservatives, for exanple nethyl or
propyl p-hydroxybenzoatc or sorbic acid, and if desired go fg@%

flavouring or colouring agents. For parenteral adn1n|strat|on urd unlt
dose forns ne prepared containing a conpound of the present invention and a
sterile vehicle The conpound, depending on the vehicle and the

concentrati 0” %Fcl%gslg ats%’ﬂmﬁéb?%&ﬂ thefifis iiia@@InmRckoRpeaminasal 30 sol utions

are normally sol vj he actlge conmpound in a vehicle and
filter steril f%lhﬁ’g:‘{?tfﬁa’r‘gsuf‘t?'iﬂf’*??f ﬁ”ﬁ?'ﬁf"g able vial_ or ampoul e and

sealing. Advant ageaddsiop, thaHjdrechivride Bydsie may be useddmeompinaagy with gtper
preservatives pRiLfaftsl <O asag@.n,t@crai@g&hsacdmﬁuiphdmlmhe vehicle. To

enhance the sta ty, . the conpo 't' _ r 'ling into the
vial and tRe Mt’%ﬁléﬂ?é%\?éﬁ%‘}%él ! ?cﬁ%g rﬁgtok&éﬁﬁa@&%&é tefal 11 NQ |

rent‘ﬁﬁgksfﬁgpenm ons are
prepared in suapsissnaodaishiin w@WWMP“@?@@ (ot active conpound
I's suspended Iv?oém\syﬁ?lvmﬁ/svmmxmmﬁiamcdgcasohmwuawmsi@m lised by

exposure to eth (g X|de ﬂ%g&*%d@@ﬁﬁﬁahmyﬁm cle. 57
Cct ober 2003 , sur act a aﬁé :951?1%{1}51 hionk ncl uded in
the conpositi dwwbllmffﬁ&qfﬁf’@ﬁ@%ﬂﬁﬁy% act!ve conpound.

In additiof tahese g@mmmremmwﬂmmmeymmm ion with other
antidi abetic agent%_‘ &ﬂ,},&ﬂéghﬁ@oﬁﬁﬁhﬂs%@@dﬂﬁ be actiomPardejbly e

sul phonyl ur eas I 'guani E%Ch 8}?#“? MQI ucosi dase

i nhi bi tors, suicne pRaE fighions “‘ﬁﬁ and 1nsul'in such as those

di scl osed in W98/ A¥E4Dhersi0BE (5% Shamacentigpliipcrpishis’ coPragisBMBYM84s. The ot her
anti di abetic q._g jond 438 iRk for bRR h@iin andekteringy heofor exampld Mt r at i on are

as descri bg he ab ve bRUGalvEiBidafly Secegtitie saftor nul ation of the
ﬂ ﬂ@ﬁ?ﬁ? aﬁama%sag %qh of

Hydr ochl ort ereof 1n, sai Ws 10 are
general |y as discl Wﬁ?ﬂmgﬁﬁﬂ '“‘E'Wéﬂgg"écve ment1oned publications.
As is conmon Wr@ﬁylwmfmmmmmnmmmmeW‘%@‘ ipEahani ed by

witten or pri B&Q&?zo?%akl&ﬁnloﬂnankhemm:mﬂvﬂﬂcammmtmorned As
used herein the term maceut | cal AYRLE ShdrRPOUNdS,
conposi ti ons W‘W%gﬂ%%“f'ﬂﬁ%ng ugifr:rtgfn an vet eri nary use: for exanple

the term 26 qshmhmemameﬁimwé'&wfabl e salt' enbraces a veterinarily
acceptabl e salt. Tn&@,mmmvmmmtmmwlmenhmﬂd for the

t r eat ment and/or OQBQ&L%? S détined] PR EEmEBpdrichlbaspeesfdid grsrd associ at ed
with di abetes TBFFTtUs an certain conplications thereof in a human or

non- human rrarm‘ﬂY‘“WPﬁ ch conprises admnisteri ng an_ hegt |h\{°%denon-toxi c,
amount of Hydr ochl &vi fehersiecs the PresenbinM@fiefprovides
25  Hydrate for the manufacture of 2 medicament for the treatrnent andfor prophylaxis of

diabetes mellitus, conditions associated with diabetes mellitus and certain

complications thereof.
In the treatment and/or prophylaxis of diabetes mellitus, conditions associated
with diabetes mellitus aad certain complications thereof Hydrochloride Hydrate may
30 be taken in doses, such as those disclosed in the above mentioned publications
No adverse toxicological effects are indicated in the above mentioned
treatments for the compounds of the invengon.
The following example illustrates the invention but docs not limit it in any

way.
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20 or non-human manmal in need thereof. Conveniently, the active ingredient
may be adm ni stered as a pharmaceutical conposition herei nbefore defined,
and this forns a particular aspect of the present invention. In a further
aspect the present invention provides the use of Hydrochl ro%b?é} W@Qate
for the manufacture of a nmedi canent for the treatnent and or prophylaxis of
di abet es rrelrélqtqg@;éﬁ d| tions associated with diabetes nellitus and certain
conplicatio TCRagafen P} edthiddN-madiybN-@r ophyl axi s of di abet es

mel | itus, cd?mdﬁl)@m@@séwaybtmyl]thmatdmdimabatcBSnd;rh}/diﬂot:hllsnaélﬂzoﬁ@h&cﬁhl@

conplicati or{ﬁﬁd&\@dmfdemg@@@lyl Or’l'odaesdTb{t‘}’cF &Ega n i n doses, such
% I .on

as those d| ove ntlo adverse
t oxi col ogi cW@ec %@@xﬁﬁ ’Eqﬁ%ﬁ aGFl’é‘Ham@l(E%Q@é’(ﬁSs f or

the conpoundiidgg C?‘FFénﬁfﬁR‘?érhﬁ’ﬂmh W@Cfd)ﬂllocmh) nifterxianpine thd ¢lemtsobition waie

:: nvention bureathlbxsltlmdietthylmtﬁer(ISO xﬁil)aﬂf}rie ¥epérnadint ligldWwRecAHOP SaP! e t
reparation

pyr del ) ami rgéldé gtlhﬁ\g o |£h§f (00ml). The liguid M8 ABHR CEFaRs. and

nonohydr at e ‘6?‘% Wéthifgeg héﬂ%‘)‘yl etier £5Gmi ) Thoprashet was filtered and

5- [ 4- [ 2-10N- rveashgd with (d2ethy bgthérdyid)driednmpied vueuihhe sy kd ﬁb@ﬁ@ﬂ:t‘iéjb difpoamd:- di one

(100) in acevisy aekdod)l Ruhe s . ARPE SARES ﬁé&%rﬁ AR e tf}{g 48 'rd ( (29

m). After nins the clear sol ution was rea
m ). The superhatant |iquid was decanted, and the residue stirred with
fresh diethyl ether (100 m). The liquid was again decanted, and the thick

oi | stirred Buahiplé 2:e€bncémiatad hylk Slork SLidt J)GmTj"ﬁaﬂé?ﬂ %?& ed! | tered and

compound: (1. l%%ksl?tfimﬁ@ﬂw&%&j—a A et b, L1

fq”éf'a@ﬁon and
remel ting adl ‘?L mEx"ﬁH‘Elfé of prapshceoi: (169 ad) anddvaseh(16mi) an21°C.(TheO nl ) was
added to a smixtureerad Srasmsen2i W amd stirred at this tem erature for apenod of 1 hou

5-[4-[ 2- (N'ﬁfefﬁfbdd&(v%s%ﬁéc‘?édﬁﬁﬁhfh 2@ \gggr% Pt & @(g%l) s?’hgi di-one
§n4xt0u?)e Qgs%%rfrﬁ %3‘60@ IPFF‘ H?’cha“t-lﬁggﬂerrperatgre for a perlcod-rgfe 1

hour. ?fe product was collected by filtration, washed wi th propan-2-ol (20
m) and dri Ektampie®r Avaituréof §-{gL[Q ﬂ-@pjp.j,g.r.i de Hydrate-0.8 g). 20 Exanple
3: A mxtur ‘iyﬁﬁyﬁaxﬁﬁioj&h&h}]ﬁ&tzpmhl iine-2,4-dione (4.0 g), propan-2-ol (100 ml) and

water (10 ml) was warmed to 75°C with stirring. Aqueous hydrochloric acid (2.3M,

5.0 ml) was added to the stirred suspension and the resulting solution was cooled to

25 219C over a period of 1 hour. The mixture was seeded with crystals of Hydrochloride

Hydrate

and stirred for 30 minutes. The product was collected by filtration to give

Hydrochloride Hydrate as a white crystalline solid (3.9 g).

30 -

Example 4 : Concentrated hydrochloric acid (2.0ml) was added to a mixture of 5-[4-

[2-(N-methyl-N-(2-pyridyl)amino)cthoxy]benzyl]thiazolidine-z,4-dione5-[4-[2—(N-

methyl-N-(2-pyridyl)amino)ethoxy]benzy!]thiazolidine-2,4-dione (2.0 g) and

acetonitrile (20 ml) and the mixture stirred at 21°C until a clear solution was

35  observed. Diethyl ether (15 ml) was added to the stirred solution followed by seed
crystals of Hydrochloride Hydrate (20 mg). After stirring for 5 minutes, diethyl ether
(15 ml) was added and stirring continued for 1 hour. The product was collected by
filtration, washed with diethyl ether/acetonitrile (2:1, 20 ml) and dried under vacuum
for 5 hours to give Hydrochloride Hydrate as a white crystalline solid (1.9 g).

40
Example 5: A mixture of 5-[4-[2-(N-methyl-N-(2-
pyridyl)amino)ethoxylbenzyl]thiazolidine-2,4-dione (10.0 g) and propan-2-ol (140
ml) was stirred and warmed to 60°C. Aqueous hydrochloric acid (4M, 14 ml) was
added to the stirred mixture and the temperature raised to 70°C and maintained at this
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pyri dyl ) am no) et hoxy] benzyl ] t hi azol i di ne- 2, 4-di one (4.0 g), propan-2-ol (100
m) and water (10 mM) was warned to 750C with stirring. Aqueous
hydrochloric acid (2.3M 5.0 m) was added to the stirred suspension and
the resulting solution was cooled to 25 21 oC over a periofcboheno8h3 The
m xture was Bawgedugifonl Gmymees. Theteskitthpadédr soiutien wisdoated tan o@roivgg€8 for

30 m nutes. pférduiagptixi 1 ( i ' t ' d h id
yarate a5 it o p ela e Sar TR piatylt s e ak, Blckfon, WhEE A o

hydr ochl ori ¢ 'xgg a3 o qnd 538’38% oa_‘:&“%q%?teﬁl’ 055??‘0 is;pentoxide for 20 hours

[ 2- (N- et hyl ‘-°r&1¥°25§$ Pﬁ%ﬁ@}%%w@}@m@mmmsdmma gle- 2, 4- di oneb- [ 4-[ 2-
(N- net hyl - N- (2- pyri dyl ) ami no) et hoxy] benzyl ] t hi azol i di ne- 2, 4-di one (2.0 g)

d toni tCH CTERIS Neg iy o il

Sol uti on was ggi?é‘g ﬁayﬁglﬂgﬁ%ﬁﬁ-m@%%% efdidoRlisitg dins Ve gefergteito. o
sol ution fol Ey se crystals of Hydrochloride Hydrate (20 ng). After

stirring for 5 mnutes, diethyl ether (15 m) was added and stirring
continued foA | hW¥ater ddmtemtr oduct was collected by filtration, washed with

di et hyl 1@t heTHiaoas Beteirhink@ad £ : | nder vacuum. for 5 hours
to give deﬁ%ﬂh&ﬁh@&;'@f%{ aj. e)sgﬁswgvo\}\ﬁ%l %gqgg'&g[sgﬁ% ag’ggg%gﬁ @w(oiy Tg). 40
Exanpl e 5: m xrure o -‘fz‘ff[z-(l\l-rrethyl-l\l-(z-

pyri dyl ) am no) et hoxy] benzyl ]t hi azol i di ne-2, 4-di one (10.0 g) and propan-2-ol
(140 m) wdd stilondChludinear ned to 60C. Aqueous hydrochloric acid (4M 14
m) was addggds vas 8 L ] e .raised to 700C and
mai ntai Red at this _gmgfhgd[g?g?eﬁy@gﬁgwﬁgﬁgpéﬁﬂ&}g{e% }I?CIV/ ¥nutes. The ,
resulting clear solution was cooled to 21C over a period of approximately 1
hour. The prloduct™fedol | ected by filtration, washed with propan-2-ol (30

) o) et ek R A S 8P
rochl ori deydrbte Ak Sbaind Whig AR 52b F1! 7 B .
DATA: The f %#zgwe&gﬂglgar dacttoler |g_t_s1| N d%t ang?@* § eﬁ%’%ﬁf‘_ﬁc& af 8% LEF&? .&‘HP-OH de
Hydrate,. A er cconeehr? 'y T s“’%é%a et 8¢ PREFEYTHDAINSdds ghawnsn Figuse Kar |
Fi scher 28ppdieak nesifiensease gs fodlowsndiidn J 42412964, 1620 M1 70151684 DEI4G 1 681,01 i ne
1544, 1511, 1414, 1333, 1302, 1268, 1245, 1181, 1154, 1142, 1108, 1075, 1054,
1033, 1012, 988, 938, 905, 859, 833, 817, 760, 738, 716, 663, 652, 636, 620, 605,
564, 540, 525 and 505cm-1.

25 B X-Ray Powder Diffraction (XRPD)
The XRPD pattern of Hydrochloride Hydrate is shown below in Figure[Iand a

summary of the XRPD angles and calculated lattice spacings characteristic of
Hydrochloride Hydrate is given in Table I.

A Philips PW1710 X-ray powder diffractometer (Cu X-ray source) was used to
30 generate the pattern using the following acquisition conditions:

Tube anode: Cu
Generator tension:  40kV
Generator current: 30 mA

35  Startangle: 3.5°28
End angle: 35.0°26
Step size: 0.020 °29
Time per step: 23s




o -

This was determned as 8. 7% w w (theory for nonohydrate 8.61 %ww). C
Infrared The infrared absorption spectrumof a mneral oil dispersion of
Hydrochl ori de Hydrate was obtained using a Nicolet 710 FT-1R spectroneter
at 2 cm | resolution. Data were digitised at | cm1l inter@atsher 9603
spectrum obtained is shown in Figure |I. 20 Peak positions are as foll ows:
3358, 3124, 2764, 1762, 1747, 1707, 16%#4blel614, 1587, 1544, 1511, 1414,

585, 95302éo%‘zﬁg%’é“%%g‘)ﬁ%%‘“m Yotttk Spal g Chamgierisisol 564,
540, 525 and 505cm 1. 25 B X- og ﬁfﬁvér@fq on (XRPD) The XRPD pattern

of Hydroéhl oride Hydrate |s shown belowin Figure Il and a summary of the
fyarate is given In Tabl o 1 ak“é‘ﬁ‘?*“%%%é“i F aotcesmatin L Y Crmter
(Cu X-ray source) was usep—to—36 \,r‘.\,ratc the—pat {AARSTAM g-the foll ow ng
acqui sition conditions: 3b Tube anoﬂeg Cu Generalor tels0®n: 40 kV Gener at or
current: 30 mA Start anglef 3.5 20 Eni@.Bngle: 35.0 20 St ¢Ql$l ze: 0f 020 20 Time
per step:2.3 s 8 7 Octobey 2003 5 3 45 Table I} 50wder Di ffraction
Angl es and Cal cul ated Lattice SpaC|l%gfal Characteri stl C 3 Hydrpchl ori de
Hydrate. Diffraction Anglje Lattice 0C| ng 28(Angstro§=%0 8.810. 06 12.17.31

16.5 5.38

17.7 5.01

19.1 4.62

19.9 4.46

20.7 4.28

21.3 4.17

21.7 4.09

23.0 3.86

23.8 3.73

243 3.66

249 3.57

25.6 348

27.0 . 3.30

27.6 3.23

28.9 3.08

30.0 297

314 2.85

322 2.78

33.1 2.71
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14.16. 30 14.36.17 15.05.90 16.55.38 17.75.01 19.14.62 19.94.46 20.74.28
21.34.17 21.74.09 23.03.86 23.83.73 24.33.66 24.93.57 25.63.48 27.03. 30

27.63.23 28.93.08 30.02.97 31.42.85 32.22.78 33.12.71 9 7 COctober 2003
CLAI M5 1.

5- [ 4] 2- - (N- met hyl - H- { 2- pyri dyl ) ami no) et hoxy] ] t hi azol i done-2 %9 Pgn4003

hydr ochl ori de nonohydrate characterised in that it. 5 (i) provides an infra
red spectrum containing peaks at 3358, 2764, 1245, 833 and 760cm1; and/or
(ii) provides an X-ray powder diffraction (XRPD) pattern containing peaks at
15.0, 173, 23.0. 30.0 and 31.429. 10 2. A hydrate according to claim1,

whi ch provi des GL¥IM® red peak positions at: 3358, 3124, 2764, 1762, 1747,
1644, 1614, 15%7,1544, 1511. 1302, 1142, 1108, 988, 938,905. 859, 833, 817,

760, 738, 716, 1663, %ﬁam%yl-mﬁprWﬁMimmem 1. 15 3. A
hydrate according t0 6l 2l Mk adk cr@icAedin diech provides an X-ray powder
5 (i) provides an infra red spectnun containing peaks at 3358, 2764, 1245, 833 and
760cen1; and/or
(i)  provides an X-ray powder diffraction (XRPD) pattern containing peaks at
15.0, 17.7,23.0, 30.0 and 31.4 *26.

10 2. A hydrate according to claim 1, which provides infra red peak positions at:
3358, 3124, 2764, 1762, 1747, 1707, 1644, 1614, 1587, 1544, 1511, 1414, 1333,
1302, 1268, 1245, 1181, 1154, 1142, 1108, 1075, 1054, 1033, 1012, 988, 938, 905,
859, 833, 817, 760, 138, 716, 663, 652, 636, 620, 605, 564, 540, 525 and 505cm-l.

15 3. A hydrate according to claim 1 or claim 2, which provides an X-ray powder -
diffraction (XRPD) pattern containing peaks at 8.8, 12.1, 14.1,14.3,15.0, 165, 17.7
19.1, 19.9, 20.7, 21.3, 21.7, 23.0, 23.8, 24.3,24.9,25.6, 270, 27.6,289,30.0,31.4,
32.2 and 33.1 26.

20 4. AhydmteaccordingtoanyoneofclaimsltoB.inpureformorwheu
admixed with other materials.

5. A hydrate according to claim 4, in pure form.
25 6. A hydrate according to any one of claims 1 to 5, in crystalline form.

7. A process for preparing a hydrate according to claim 1, characterised in that

either

(a) 5-{4—[2-(N-medly1-N-(Z-pyn'dyl}amino)cthoxy]benzyi]miazolidinc—Z,d-dione
30  (Compound I) is treated with a scurce of hydrochloride ions in acetic acid as solvent;

or ’

(o)  asuspension of Compound (I) in an agueous orpanic solvent is treated with a

source of hydrochloride ions at a temperature in the range of from 20°C 10 30°C; or

{c) a solution of Compoﬁnd {I) in an organic solvent is reacted with a source of
35  hydrochloride ions to provide substantially dissolved reactants, crystalisation is then

induced to provide the Hydrochloride Hydrate; and thereafter the required compound

is recovered.

10



diffraction (XRPD) pattern containing peaks at 8.8, 12.1.

14.1, 14.3,15.0.16.5, 17.7 19.1, 19.9, 20.7. 213, 21.7, 23.0, 23.8,
24.3,24.9,25.6, 27.0, 27.6, 28.9. 0, 31.4, 32.2 and 33.1 20. 20 4. A
hydrate according to any one of claims 1 to 3. in pure formggsydiesgogdm xed
with other materials. 5. A hydrate according to claim4,.in pure form 25 6.
A hydrate according to any one of clains | to 5, in crystalline form 7. A
process for preparing a hydrate according to claim1l. characterised in that
either. (a)

5-[4-[2-(N-met hyl - N-(2- pyri dyl ) am no) et hoxy] benzyl ] t hi azol i di ne- 2, 4-thorn
30 (Conpound 1) is treated with a source of hy ochI Or-ioqx%a}ngﬁﬁ EQ acetic
aci d as sol vent§ oA pdnpacenticelSEPRSUISA CHFPTiER MPPTHR " an . aquedus or gani ¢

solvent is treq{;@gcwcsﬁngmaﬁmnaﬂd@ﬁhmwwmm&qwﬁlﬁm@fterrper ature in
the range of from20'Cto 30'C or (c) a solution of Conpound (1) in an

organic solvent is reacted with a _soyrgce of 35 h ons to provide
substantial |y & ssofbhpdfate ecaerdingfact *“E‘Li %fFF""l’géﬁ%gl éélg 'tuggdbgﬁ}chduced to

provide the 4ydrochl oride Hydrate and thereafter the required conpound is

recovered 10 7 gt Ol @t@aamaﬁ%medme@maawmmoﬁ sing an
effective, non- {OXIC m)unt [o)

L, at a%mggu@l m1l and a

phar maceut i cal | §iabstesmelkitu, Peditg erlg?’gb‘&?égg X{ rate according to
claim1, for us&m&mmmmmgaﬁ@lﬂ'ﬁw SETERoPERY: A hydrate according
to claim1, for 155 Rulbeddp Hrite gldnfail dRElikrods) déphrotiqsyndrome, hdypegersive di abet es

mel litus, condl I ONsS ass?{g %e‘%w dhabetes nellitus and certain
“conplicati ol ¢ HrEhreyieroy gicag § renal di sease, diabetic nephropathy,

gl onerul onephritis, glonerular sclerosis. nephrotic syndrone, hypertensive
10 nephroscl er O§] s R s oithy dia@ gecotding to daisdia fethe manufacise of W@ngr ate
according to cla mé:g ? rﬁﬁi}l{hl&éG?mlﬁte@xhcerﬁmmcnaMgimheht r eat ment
and/ or prophyl axis"o e BSmf ed wit
di abetes nel i tﬁl@b"%ﬂ“l&'@ﬂ"&l“ﬁ%@b p?l?%él ons E‘#ﬁr‘ ° iﬁgﬁcn of renal
di sease, 15 1di a&%uan@@W%Pb%rﬂ?’@ﬁ%‘ﬁ ?’?’i‘%“‘pgf" Wﬁ’g P sclerosis.

nephrotic syndr(gﬁr,gﬂJc sitDiRftirbsCiRfokiY end vy kngeaahlalinses and end stage renal
di sease. 20 11

20
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