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WD 2004/ 085435 PCT/ GB2004/ 001306 PROCESS FOR
PREPARI NG A POLYMORPH OF ROSI GLI TAZONE MALEATE The

w@e@gmsi435 nvention i s concerned with the mal eaP@r/&&R604/001306

of the antidiabetic 5-[4-[2-(N-nethyl-N(2-pyridyl)
am no) et hoxy] benzyl ] t hi azol i di ne- 2, 4-di one, which 5
has the approved nane rosiglitazone and nore

par t ipgslrdk! Yok Bedrtfic R @6HGEIdreA @Ndosics T A{ON@NMALEATE
Rosi glitazone which is described and clainmed in EPA
0306228 shows good bl ood glucose |lowering activity
and is useful for the treatnment and or prophyl axis of

hype*mé M&@&ht@n\?@mﬂo@fs RAEEHEY \Nﬁﬁ tHeSPaleite 2t df trRAs MR Hbetic

i abetes, 10 hyperli pi daem a, hypertensiaon,

5 S oTEEyLNHE TS harainaind lbe R tal Higodh Lelong wfoh
hfé‘thb'ﬁ%@(/@&’ th@Q@ﬁ@htéﬂnetalﬂe ntYr€ Bﬁftl@hl'aﬂiﬂwﬂﬁ its lgroduc’t:llon and

rosiglitazone 1s described and clai med
isglgfion1. EP0658161B1 descri bes the preparatlon and

i sol RB&lSIﬂaﬁgneqfvm i%%‘e@crﬂfé'dtangfclalrh@&rﬂtPA @89&928 SMaivsRyood

is hereinafter referred to as CO ound
blpaqﬂ glusaelowpringactivipsed 51seiu @ééh?etﬁeqt'ﬁﬁﬂt Weorr%wa({aéls of

r§|y£a‘m.5 And OF hArRgRaaLTR ROt JTBYpdR didbeRar ed by

1 sSolving rosiglitazone and maleic acid in hot
hmerﬁlmﬁem@ iNvperitensipn, Rardigyasculas|dinepsm and PRI ﬁg‘unq digsders.

cool an&Agkolbe Broﬁ:éést fer th%%ré’éefraﬁd?ﬁof rr@éi?lltéz%ﬂefr@!iésc%éd: And

had t hen crysta Ised fromthe solution. Subsequently
Clﬁiﬁ‘?%’é”ﬁﬁ’ﬁﬁér 628"} nor phs of rosiglitazone mal eate were

20 di:peeyRBeE1 @egcrrb%% ﬁ’égar@ﬁ&?éhcbﬁglah& YR R BABEA: of
WO 00/ 64896 and WO hese applications teach

rasigditazoppnpydighds |her%@afﬂ§é rqiwécfsiatp@@ ngpcmnésﬂm Neriggpagicelariyf

Ebb@Sé’l@’i B‘?té&hé%a@ﬂ% mﬂe%tsaﬁ%ﬂ%g'h%‘ioﬁé ouMad) Hig e
seedi ng Conmpound 1. Thus WO 00/ 64893 teaches that

P@ﬁf%‘imycﬁ@omﬂg r@@ngbt,amw m@@lcmcgjs@m; ﬁt&aﬂqa{efﬂ}@gmg the hot

s&ei.mr&mngﬁ%&em ehdtthed ﬁmé?mg%ﬁqh@ farqgnr@d 8éit @hich k& fepd
to as Form 4 pol ynor ph) in hot denat ured

ceysigdined fromithe aplliigd. t he hot sol ution into a preheated
VeSSSUbéeﬁ@éntlﬁﬁ@e‘fﬂﬂhérrﬂ%lfrﬁdrblﬁsaéf%él%é%e rﬁé]@étbr\}\ﬂaré\/' th

stirring, seeding wt ound and then

dispevetesbanchiess aiecdescikastin N&@@Olﬁ‘l@%d&/@mﬁ%ﬁnﬁw
ob/%aséﬁsmé%@tapgwweh@@aéh fRRY ChRipBLEPRHRE HYprEbSE8bYI Ng

the new Pol g descri bed therein in hot acetone,
diss@Ving gaepod @thrg%éa'm@rmsm h@loieeawmﬁtaaﬁo #h thafesseding

with ©orRuh89. Fhos A& Oél%ﬁggﬂéﬁté‘hé:s‘}FmatL@&nbéhrfdhﬁﬁﬂi?betpPé?Jared
requi red pharmacuetical fornulations of rosiglitazone

béﬂ@sglﬁlﬁgéhﬁ REW POIVmPER-HesaribaghergindsRs Harein aftfeferred fo as
eSS Ppyibroh$in1R4 B8Rk d'diRinol, AiterfigAAE HBt SLHRBNTIND 2

preheated vessel (56°), heating the filtrate to 60°C, cooling with stirring, at 55°C
seeding with the Compound 1 and then the cooling process continued.
WO00/64896 further teaches that Compound 1 may be prepared by dissolving the
new Polymorph described therein in hot acetone, cooling to 50°C, seeding with
Compound 1 and then the cooling process continued.For use in therapy the
required pharmacuetical formulations of rosiglitazone are conveniently prepared
using Compound 1 and therefore it is necessary that the process used for its
manufacture is robust and consistently provides the desired product at a quality
suitable for that use.
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manuf acture i s robust and consistently provides the
desired product at a quality suitable for that use. 1

wO\D0208:45085435 PCT/ GB2004/ 001306 Prior to theCT/GB2004/001306

preparation and isolation of the three additional

pol ynor phs of rosiglitazone nal eate the process

descri bed in EP0658161 131 consistently net the

requi renents for producing, on a nmanufacturing scal e,

t he Pdouib thexprépaptiemandiisolatiomofibetirey additiorshpelymorphs of
rRRAETBTHEIEE b Phoesss SHERBA REn Ao SR PLERAGN Bt e
regeierhenis dortdnad udirtye onle seariufeaiuringscelesthr deduiiegefompound 1 of

[ j d for the preparation of
a %g%}g% glﬁ%b% fof hhalarﬁla‘éeutfésF B

was necessary to develop a nore
r obuStbgeqoerigs tteopreparefier amjisolation efdfbé theee addifienand 1
; : [
P B et HEE des TR B-BSE hb 1l MrokiBEq T AR
méthod| fgmibe prgparationtod Cempound band itwastnecessarneiguiavelgp a more

IR s forePufidithe sbut COMBLAGT onBABHIRGEHILER.

(Marsisgkcificatiy tiee mathiod describai wassometimen éaudfto geswretsi the,

szrr'rﬂn QB%&H()W) wth a suitable dielectric constant. 15
e prese

invention thus provides a process for
pr ep¥td mayetrioy fondihgt the siequiredr@dneauad Jalf areiatity suitable for

b N Al [ .
oASHRAND e SHSH AR by SR AalEh of e
matesitey Withautdhe need toaseedimg, én 8 sblvenitwithar suiiakleldiglecific
cér@té’necnt s with a dielectric constant such that it

provides Conpound | substantially free of any other
pol yirbe prasentiovendion #Qis Tinevidasr avproassst fanpriepaiing theee as

d N ik f
DA el bRt SERGHIE el e Ry dher
ppEmbinhid farrhy whghpsonxirises elygtaisingrosigitazont nualéade in a solvent
olpl%h%mg ' F&v&'{ts hﬂﬁ b@ié&%&%@%ﬁ[@k S& aﬁpﬁroei%é‘ @bawp%nd 1
ot her “polynorphs I'n Conpoun can pbe determ ned usi ng
suhistardialiylfre® bi ahysitizgrepolyanraplyic faras. pr ocedur es such as

X T a¥h£’?é’%esrubgiafnfiélg%te%%tugs)éd ﬂ@%irﬁ rréffér?ric?éor%gound 1 which
spectroscopy including Infrared spectroscopy wth
pederablg cdelieingdedsiban Ho% of sthien golgmerpbgaisodinase Paoitularie
B TR bR R PRERERE: rRIERe o
ofthethpaympiphs issCorpausdd ¢ardiendetermsing using staadard (selig siate

ahdlyfa? BlotsMire¥sidh & &) Sfildet GirfRThaR aff infrgs than

spectroscopy including infrared spectroscopy with second derivative

processing.One embodiment of the present invention provides a process for
preparing Compound 1 substantially free of other polymorphs, which comprises
crystallising rosiglitazone maleate in a solvent with a dielectric constant of less than
21 or a mixture of solvents wherein at least one solvent has a dielectric constant of
less than 21.

Suitable solvents with a dielectric constant of less than 21 for use in the
crystallisation process include anisole, isopropyl acetate, ethyl acetate,
dichloroethane, methyl isobutyl ketone, n-butanol, propan-2-ol, toluene, dimethyl
carbonate, methyl ethyl ketone, acetone, or tetrahydrofuran or mixtures thereof.

Further suitable solvents include mixtures of the abovementioned solvents (with
2
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21 or a mxture of solvents wherein at | east one
solvent has a dielectric constant of 30 |less than 21.

wdniotagd4as sol vents with a dielectric constant PET/GB2®4/001306

than 21 for use in the crystallisation process

i ncl ude ani sole, isopropyl acetate, ethyl acetate,

di chl or oet hane, nethyl isobutyl ketone, n-butanol,

propan-2-ol, toluene, dinethyl carbonate, methyl
dielehiyic clastonies2 1A with oty s@ventetasahyalimcxmts with good saludility

o pécEii SRS MY, cRalied BRI RGR IS
SPIATIINGSP 0G4 EER06 suithble mituresaresibyl anetateand WMS; lor tluase
aﬁqﬁln)(§%¥%um&ﬁﬁ%%+b%fnk%éa%%' Ij@nts W th good sol ubility

ardcteris exanpl e ethanol, or denatured
et haAglarticulady sisefubgolvdst foy Lse @dhlsmrmetss i tophydrefgran.

Tgé;fqamrsd é&hﬁoﬁ%ﬁ?{@ﬁ&%@m&ﬁﬁﬁr% it 5&3%1}1;)“%5’ :

uene di et car bon te and
oiaipad by bedtind psightatene malegterin trfeocrhoas@ spltentheanvpniettysat a

teb'@ng}fﬁf:(e%ﬂé&%éﬁ C. A-H{é?neﬁl@&g'tﬁeer%qﬁﬁ)édjgdl@tfbnq{f r03|gllbazone

tazone ITH rocess

mataasa' mey b ybtadredi trygcom_snlm rqsmﬂtaﬁeneram@aa@uq arid hnethe chosen
SGAR S DnSENK N ot a%gﬁggqa;&gh# Ks@ihaft 7ob€MPET AL Ur e Of | ess

er na e required sol ution of
r osi Yhendaereguiretibelatian ofmcys@iéaz@beamai@aie figr use mbiheiprecess is

ol5t8F1'eg lb?%@éﬂ%ro@@ﬂta?@#e%?le%’ uq tHenchtoggn g&Q?ﬁ{bé%fgratbh/ étne hot

mperature o
sqloNA eassddefhrquu arpé@hsailemﬁlterrpr@f torenoling thedilteate and then

process is obtained by heating
'S% 'ﬁ fh% rfe§wr aL{nlaell n the chosen solvent preferably

t he hoe Cowounqi bpreparega@scurdmgm thegitoeessaé tedayerdion being

R e R
stmta@lm‘peuhamemmguseo the process of the invention

bei f
rosi 117 FBEH Stie bR HovapY o Qidiehe RE gAY T
rqsigiitarace el eate lesreorphr(Cambgumdwb)resasptaﬂv frepof amyether on
pﬁl&r‘?\% %%%oﬁp?rvﬂﬁﬁﬁ&(@rsegﬁﬁgﬁqgﬂg SI; |ta 9%'@%!?%{2%8 %l\r/@nt
oomhdure @@scpimryzwrtb i diel¢ @ricreqnsiemi @thci‘ttbﬁ’pt pr@@@ies Compound 1

e&g@ﬁﬁg@) éeS&,f% trgb%%wgﬁﬁ% eate in a solvent or

of so ven ectric constant such
t hat The tesmosssdetiallvhep ea nded heresagansdhptthe Compoting ioes

n&l&)gf Jy&a&&%lg @@M@r the S@OF Iﬁ{oWnﬁﬁﬁ‘érEﬁ%%sfdfee as

neans
rosnglltazone maleate (i.e. less than 2% when analysed by conventional techniques

known for solid state analysis, conveniently X-ray diffraction techniques and or
infrared speciroscopy including infrared spectroscopy with second derivative
processing. More preferably the term 'essentially free' means that when the
product of the process is used as seed material in a rosiglitazone maleate
crystallisation (which without seeding would not furnish polymorphically pure
Compound 1) the resultant Compound 1 also does not contain any detectable
levels of any other polymorph when analysed by conventional solid state analytical
procedures. Suitable solid state analysis procedures and techniques include
infrared spectroscopy, X-ray diffraction techniques, Raman spectroscopy and Solid

State Nuclear Magnetic Resonance. In particular, X-ray powder diffractometry and
3
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w0 ban/ogugs when anal ysed by conventi onal

not contain any detectable |evels of the other known
pol ynorph forns of 25 rosigiltazone naleate (i.e. |less

known for solid state analysis, conveniently X-ray
diffraction techniques and or infrared spectroscopy
including infrared spectroscopy with second derivative
processing. Mre preferably the term'essentially
infriegas! spestipssoph sclugingrinrared speasivaearyorith sesopd dedeive s
l..in a rosiglitazone mal eate 30
pHRESs gqs?r%%%ﬂaﬂ’@tt{crwh%u% 9

cryst isatron W t hout seedi ng woul d not
f ur nOsie epasiogivaensiof théd fuithenaspect@d thsonvention provides a process

fcfr?%ca:ng 'ihec‘@{imeﬂé{ﬂgj o??égﬁ@al%‘?%% d?g Sfﬂ@F g?llvv\gg%lc forms of

r@emte;zge@i rrtajea(te)wb@htcpma‘\sewst@lh%mmwta@m medgate from a
sglg%?tt ére &%&eﬂ% ieflih theSdofleht 4N lIgs3t SndbARE Hﬁlsﬁts

_ ques i nclude iInfrared spectroscopy, ay
hal$ afdreé&qtrmons@@hﬁf lgerctan m&nﬁ?nnwmﬂymwyeranae@ml thel

o ey A R BB 2l s than
1#CT/ GB2004/ 001306 i nfrared spectroscopy i ncl uding

| nfrageehs Q&%rﬁ@ﬁf@é@ép‘éﬁ% %Xﬁglﬁ%%n%‘?%}ﬂ nﬁf‘d& anlsole

processi ng are Sul ! ni ques
isohropyf anetaierethis peetatep lichipeosthanenmethy! Ip@l@wld@@r@, dlmethyl

ch?:Bﬁ&té%r t%@hyc%ﬁf?éﬁ bﬂ%xgd? s e %@Ppﬂg&urr8§§/ﬁ ta's,%\\)e}”]t WHEE

oSl I tazo
dwmc@m@nﬁhntmea@ﬁﬁ\enééeﬁugh w8 il A@uerxgmpmf@uph a;_suﬁ@ole

n{mh,%qgﬁthgréggtaqeg%mgt or m xture of solvents wherein

he so nt or at |east one of the solvents has a
di el éqwariiclaslymsetuhsolwint fassise irhthis pracessimisgmhydioluyan he

sol veqt v ét@f?rgd sBlch'SP?of @Euéﬁl&%de‘ rﬁé ét%r?%rﬂ%s‘égﬁg’?ﬁ BYB¥EssAnay be

di el ectr onst ant reater t ess tha
obtained by hgptindiosicliszorsmalepts indke ¢choseneolvenis cenvienieaty aire

tdth RSP 6fgé:§s}{ﬂ§n 2 saf e‘?natlvél?‘ﬂ&f RV &Q&Wﬂ{?e f 6§§ i zone

acet ate, dichloroethane | so uty
mfilente may be@taimatyecambiniag r@rg}léﬁzon@ pathMaleierisie it e chosen

sbiERtenvRhicHl tlért%@g\é'fagg'e%f RaLYieptyoaeth a dielectric

constant gre such as II\/S An exan‘pl e of
such\/‘ﬁ"leéﬂlih@ mueved Avitien of rpgigidesnye nadesigier ussdn heprocess is

t £
obtaRtiy Hﬁ’qﬁlag'ﬁdo%bﬁt@% Hﬁ%ﬁn%b‘é%ﬂh tﬁe%hdé%ﬁ sbNeﬁthréfePéb%Ptﬁé%ot

I's tet e requl red sol
splugcprgusmaamférth @dre-heated glﬁer @rwrtm@oqbn@ mfﬂtra#awnd éhen

i g"t}?e%pé{.rébeé&mg&r{ooﬁ'v%%rhﬂéﬁ’&gm%'SSr’ahsn bfrokty g%az ne

n, sol vent nveni ent (%/ errper ature ess
meategte foo usain fbe @mqee%laobttm@e g atied resiglitazons fige base and

nffsié Qbilt §iPHBRAosen solvent the resultant hot solution is conveniently passed
through a pre-heated filter prior to cooling the filtrate and then isolating the required
compound 1. Conveniently the vessel collecting the filtrate is free of any
contamination by any other polymorph and this may be achieved by washing
procedures.

We have found that when Compound 1 essentially free of other polymorphs
is used as seed material in the process for crystallisation of rosiglitazone maleate
from a solution in a solvent with dielectric constant >21such as ethanol e.g
denatured ethanol, the product of this process is Compound 1 of a quality suitable
for pharmaceutical use.

t echni PUEEB2004/001306
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mal eat e may be obtai ned by conbining rosiglitazone and

mal eic acid in the chosen 20 sol vent, conveniently at
w@2aoepEsnt ure of | ess than 70C. When the requP€@BGB2004/001306

solution of rosiglitazone mal eate for use in the

process is obtained by heating rosiglitazone nal eate

in the chosen solvent preferably the hot solution is

passed through a pre-heated filter prior to cooling

t he Thé termat'ef samalitylseitablé Swiphtinmapettieal nee ais ueed Tengpound

1 en.th equi_r t.] rosiglj
PRIy Brergro OOl e Bhicoh oo fibnds WARE T
andsiod preferabigisfaseentialls ef @thel patshapls.aci d i n t he chosen
sol vent, the result.an i A 0 ently
passElng s bFRees bt bt Blpdss e, Y
advamtdfgebtis ateansifud ptaparing Somabumy1 bhibe reqpiied eghality onpound
1. Conq\jeni ently the vessel collecting the filtrate is
CYPRE Y ?4?/ contam nati on by any ot her pol ynorph and
t hi sThwsyinleefudicdri aspedt thryinwarsionrigrthed @rovidesederoesss e

h f d th ' f.
PgPEne GHR RN uhRR SofBIRR Boalhg o Ton B [ iEne”
rr?rerateeissa éLFiBE)I_e(r)sxr?B/iEaﬂ withsatietsotrisfconstanigt 21 Wﬁ? Somralusa et
ro sol yt |
oSSR kR ah R oGk atei Skl o g SRR
pr _odBui}tatﬁJé sdﬁlh?rﬁs for usemsthiiss)rmsFmMebthﬁfnohommamrgd !
{ [ C . !
o B0 o B B3 S5O AT s ipnttiine PrtEsS R Brolinf
Cphoomd ¢ coinpasesiseetings sofusion oérasighitagoed eateate/inrdeneiused
oSS P! SRR rBli e e,
Coh%mﬁermlg lthyispraehss is Eariedeut by heatingdee sdulian ofgosigiiazone
L { ' ' . o
iR e PSR e R G AT 1 2B
adjnsting the m?erfaiﬁre oftld BlirafEHospproxendtely 6AEE cedipg atithtshiging,
t . id . T HA o
BBl St RRlecBheraEE QRGP EET R G s BhBRHeRl s0
anod #egl dohtradmethe rablatte aitamaesatiure ablees $w@NASAT and igolating the

CRlrBefifa 1 RHEh prefirich 4pe AT RsEEss s hen s seed
retart dithef reparaeby avelatisation fruictmbydrobodrvent s for use

i a1 APERfERRhaG e BRRRs B RS RA qrE ik 1.
epsemtielysfrdeofirorp maep athien golyrGombai nesidlitazong nateste whishicogpases
crsy%{alﬂfsin%qogglitgzoo%ie%éléﬁé F3fh gg&l@ﬁt%eliegteg%%ﬂ{ é'rﬁi?&ie, isopropyl
acetate, ethyl acetate, dichloroethane, dimethyl carbonate, methyl isobutyl ketone
or tetrahydrofuran or mixtures thereof or a mixture of ethyl acetate and denatured
ethanol (IMS).

The required solution of rosiglitazone maleate for use in the process may be
obtained by heating rosiglitazone maleate in the chosen solvent, conveniently at a
temperature of less than 70° C.

The process according to the invention is preferably carried out by filtering
the hot solution through a pre-heated filter, cooling the filtrate and then collecting
the required Compound 1 by filtration. Conveniently the vessel collecting the filtrate
is free of any contamination with any other polymorph of rosiglitazone maleate and

this may be achieved by conventional cleaning procedures.
5
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et hanol (I M5) with Conpound 1 seed material prepared

according to the invention. 15 Conveniently this
w@e@emesw3is carried out by heating the sol uti oPCDEGB2004/001306

rosiglitazone naleate in denatured ethanol to a

tenperature of |ess than 70C eg 66-69, adjusting the

tenperature of the filtrate to approxi mately 60C

cooling with stirring, then adding the seed nateri al

when Altermag ey theaolutienpérosigiitezonesmalepteoxayrbe etepafiddl byand

R SRARNE Ao e GRPhENS AR, B HETREIAIRRL ik Reing

apprioprizteiapd thek méwmdodmg@tmedfeatddl s;)lehuoocess i s when
t he £ r ion
fr om %C Q ﬁJrl 3(?1'%#@%%@% &gc%% ﬂw fzh rré(‘/ﬁ es a
pr océ‘bs Chanactehemg defadoathe @plymormquosugh:tazgne maleate referred
t fr t her pol ynor ph of
tc?ﬁérSﬁJlla{ls?(%érﬁ%éJn%nlgll 'é:??)e%%%h\:“ﬁ conprises crystallising
r osi gI itazone nmal eate froma sol vent selected from
ani s
chlqh(rg 6né‘rt ‘?‘%&éé@s%gﬂtlo%t%ﬁgﬁﬂh@?g% Wﬁié?gl onl%sﬁ)tefstl& of thte )ﬂroduct
waewbtwedwsntgem Nédoled i7 H0 EHIR spectrameterai ctnhr rresxfluton (Bigure

1 ?Pgtgwgreoélgggw %t £ I16}B§n/21%d Bgﬁwg(ee&seﬁ/teg %@913129 | é\@b

requir
31 &, t3|6>39 p?&ﬁ@eg%%”rﬁﬁﬂ)é?%b’t%igniaﬁ‘ib)ﬁ%aiﬁﬂﬁ,g’l617 1586, 1538

[ t n I I
R ey A 43RG opl 119, PR TS e tara o w2
12R& 1;1?8,0‘9@ é\tQﬁ;ﬂGBIhglOt?@ tQﬁé 997\1@521%31’3 P24,20&f 8321669, 823,
r4-qe n 0

o8P TR 2R G, BT Oy R S 0. S PR 485,
39@I38é0373vg’567t$@ rséaumrbd Conpound 1 by filtration.
Conveniently the vessel collecting the filtrate is

free of any contami nation with any other pol ynorph of
XRPD Bt Rbaighagorigrhsiebi (86fpdbnd j s may be achi eved by
conventional cleaning procedures. 5 WO 2004/ 085435

PCT/ GB2004/ 001306 Alternatively the sol ution of
rosiglitazone mal eate nay be prepared by m xing
ThesXRIPP tRatiene of e Pedtist (Figirenzll whs ceeared iusinghtde following
aclositon sohdigods: Wdble bBeedd: nou,i Gena@pfurophsiah:e 4anikl/,t Generator

caﬂa&ﬁe@@ tS&QPéH 3% hen@s ,@%@%. sifs: 0.02 °20 , Time

?xéﬁof%’ﬁﬂgﬁe %rﬁ%teeﬁ >§%?ér e, e a3 PfRtel e

r%@r%‘?df‘ﬂ_ﬁb@f -rosiglitazone naleate referred to herein

as Conpound 1 is given below : The infrared absorption

spectrumof a mineral oil dispersion of the product

Té@l ;obtained using a Nicolet 710 FT-1R spectronmeter at
Cm1l resolution (Figure

Angle Rel. Intensity

2-Theta ° %

4.6 14.0

7.4 8.5

8.4 10.7

9.2 10.8

9.9 9.1

13.9 9.0

15.0 43.7




10 1). Data were digitised at 1 cm1 intervals. Bands
were observed at: 4327, 3420, 3131, 3099, 2950, 2924,

10

wWQ3H3/083F32, 1889, 1744, 1705, 1640, 1617, 158PCT/GBAB4/001306

1513, 1482, 1463, 1449, 1414, 1384, 1377, 1353, 1335,
1303, 1274, 1262, 1245, 1227, 1179, 1164, 1109, 1083,
1070, 1030, 997, 952, 933, 924, 902, 882, 861, 823,
801, 778, 742, 723, 718, 657, 647, 617, 605, 590, 560,
54145 825, |50840@67, #45, 15 396, 384, 373, 367, 360,
.55/117061‘1 )(HI-‘L,f §r Rpsi gl i tazone mal eate (Conpound 1)
20—The ,\.\.’D pauern Of the product (Figure 2) was
recth®ed dsi ng98he fpllowing acquisition conditions:
Tubgs.@node¢: COB2.&enefator tension: 40 kV, Generator
cur t: 30 tartf angle: 3.5 20, End angle: 35.0
ULU{QE%ep ST TSH% 20 , Tinme per step: 4.55
se s—Char msf%rl stic XRPD angles and rel ative
i nt2h%itiges arld3recprded in Table 1. 25 Table 1 Angle
Rel21.$ntersi t)%g Theta % 4.6 14.0 7.4 8.5 8.4 10.7
U'f@#ﬁ'd ,¢D .9 9.0 15.0 43.7 6 WO
20\”,'\,854’5 D {82004/ 001306 15.9 100.0 17.0 13.5
17.28349.2 (18, 636:92. 8 119.9 11.2 20.6 13.2 20.9 17.3

24.9 75.5

26.0 20.7

26.3 25.9

26.7 18.6

27.2 17.9

27.7 14.5

28.3 23.5

28.7 17.3

29.8 14.3

30.3 19.2

31.1 i6.9

314 16.3

32.0 22.0

32.7 14.1

33.2 14.4

33.9 24.3

The characterising data for the other known polymorphs of rosiglitazone
maleate are described in WO 00/64892, WO 00/64896 and WO 00/64893.

The following examples illustrate the invention but does not limit it in any
way.

The dielectric constant values (determined at 20°C) of the solvents used in
the example are as follows :- |

Toluene (2.4), anisole (4.3), diethyl ether (4.3), ethyl acetate (6.0), tetrahydrofuran
(7.8), dichloroethane (10.4), methyl isobutyl ketone (13.1), n-butanol (17.5), propan-
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21.8 36.3 22.7 17.5 23.4 36.9 24.9 75.5 26.0 20.7

26.3 25.9 26.7 18.6 27.2 17.9 27.7 14.5 28.3 23.5
WQ2004/085438 29.8 14.3 30.3 19.2 31.1 16.9 3RCHEHGBB003/001306

32.0 22.0 32.7 14.1 33.2 14.4 33.9 24.3 The

characterising data for the other known pol ynor phs of

rosiglitazone nmleate are described in WO 00/ 64892,

WO 00/ 64896 and WD 00/ 64893. 5 The foll owi ng exanpl es

2idi l(4sBY Alcthyt Behyl R¥BAE i(P815) WHce@PES206] ahi Bthariol (2214)1Mgn M
B I b i ke

i GErbonais 3 Ehe 40 pofedauc ang” (W) Clavsth, (Chemical
EsgineerinaSdgncee i 988, Vatdd, e 1267-03810tRargamonl Pegssr @Rl
Idoprdpy| additath @V et ManewskiDADhagres, lByCarrs db Léyibrdeat anvteP

. 1 st , n . 004/ 085435
V%@?@Bijo%hf?%@%g%miy&%g@s( %%H%?an,{estdﬁy?é@g ‘hyl ket one
(18.5), acetone (20.6) and ethanol (22.4), [lan M

Snal [ wood (1996) Handbook of Organic Sol vent
Lﬁﬁe%@%rtﬁe'nﬁ%e sért&lo |ﬂ% pcg‘lﬁ‘ﬂgr%ﬂac purity of the 'Compound 1' obtained in the

examples was determined using infrared, the absorption spectrum being obtained
from a mineral oil dispersion of the compound using a Nicolet 710 FT-IR
spectrometer at 2 cm1 resolution or of the solid product using a Perkin-Elmer
Spectrum One FT-IR spectrometer fitted with a universal ATR accessory.

Unless otherwise specified in the examples the rosiglitazone maleate used as input

material was the polymorph herein before identified as Compound 1.

SECTION A:
Preparations of Compound 1(rosiglitazone maleate) essentially free of other

polymorphs.

Example 1:

Rosiglitazone maleate (1.0 g) was added to anisole (200 ml) and the mixture was
heated to 70°C, then filtered to remove undissolved material. The filirate was
reheated to 65°C and allowed to cool. The mixture was stirred for 2 hours at 20-
250C then filtered, the filter cake washed with diethyl ether (10 ml), and the solid
dried in a vacuum oven to give Compound 1 (0.259).
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D net hyl carbonate (3.2) [H. D. Goodfell ow and WF.

Graydon, Chem cal Engineering Science, 1968, Vol 23,
wWEpe4/0g83s 12810 Perganon Press, GB], 5 |sopropRdT/GB2004/001306

acetate (4.7) [C M al kowski, A Chagnes, B Carre, D

Lenordant and P WI Il mann, J Chem Thernodynam cs,

2002, 34, 1847-1856]. Unless otherw se stated, the

pol ymorphic purity of the 'Conpound 1' obtained in the
Exem@lea#ipl es was determined using infrared, the

RSQ@%E&deoﬂwa%;%?é? J. G”B B gy &SHroR}/lré’éEté’:e;@tg@’@@ &H'the

persion o ound using a col et
mpgeEt vesbealed 4o 715°é3rnﬂ1err ltasedito oemeove umdlméle@lomatﬁzrlal The

flmfa%dW% réh%a&gi 1) @ﬁékéﬁ'd gh&ﬁéd tooBSE! AR (REirE %a%%tlrred {%r 2

spectroneter fit uni versal ATR accesso
hwﬁgocﬁ&?& thes éllt%rpdcuﬁheefdter ﬁakmwaéme|tfe§0pmyl acetate (10

I 055?% r s the
9(%0Hre pﬁﬁgﬁzﬁ ore | ent Xt g’g)tmaps ﬁp(léégﬁy\?
SECTI ON A Prepar atl ons of Conpound 1(rosiglitazone

¥al, ﬁ%@) essentially free of other 20 pol ynorphs.
e 1. Rosiglitazone maleate (1.0 g) was added to

Exa
Regigkiarene pelgaiel OagﬂdN@Sw@ddﬁd_xtpLﬂﬂwl mgtat 80 el ard fregnixture
V\%E%aftéd ter &ﬁj.!xt %n&q ‘gt@setgfﬂfﬂ()%élg gaﬁlfe?éc?l Th-ghﬁltraﬁe was

trate was wed to coo
refigatad tetrefiux amisalbweﬂrt@d:or)b rThe multl@g SYSPEOSRB @ashdired for 2

%ur%teﬁ’r thsoEhBef ‘flltér‘ép gﬂégllf‘@@ Q@edw‘él‘éﬁe'a \Pt'theétlﬂgll ac%ttél@gm ml),

, and the so vacuum oven to give
ag Afiedind viacupmagh to slvv@ozwnn@%h%g)mw GB2004/ 001306
Exanpl e 2: Rosiglitazone nmaleate (2.0 g) was added to
|soprop I acetate (400 m) and the m xture was heated
Examp then filtered to renove undi ssol ved materi al .

R%Eglltaﬁéﬂet r‘héﬂegte\’@@ r ] e?af%%crj ttcgte%%ﬁ&/cﬂ'eféjrﬂ 3%‘(’@2 g&@ gi&@ﬂ'xture

m Xt ure was S ours at

weE Iheateddo refh, fientidleregakEnenilisaie gvas neheatsd e ogdluk and allowed
td’J‘Ec%I atT%e(anQturéﬂNgs sﬁi?gd H}‘Q‘S 5 ‘ﬂ%xr‘% éiréoe%io'wth@n VRELAYM ECHilter

gi ve Conpoun Rosiglitazone
C%ﬁ waﬁfted(\wﬂote@?hmgfuaam@dmt)oam Hrw sqligd atrigd dn @2@GuUWN)oven to
gRBEniR uHHWtF y 10 was heated to reflux, and the
resu ting so ?on was filtered. The filtrate was
reheated to reflux and allowed to cool. The resulting

E§g§,®fen§g:on was stirred for 2

Rosiglitazone maleate (5.0 g) was added to tetrahydrofuran (100 ml) and the
mixture was heated to reflux to give a solution, and then filtered. The filirate was
transferred to a pre-heated vessel via an inline filter under nitrogen pressure.
Tetrahydrofuran was distilled off until a residual volume of 35-40 ml remained. The
solution was cooled to 20°C resulting in crystallisation. The mixture was stirred for
2 hours at 20°C and the product was filtered, washed with tetrahydrofuran (5 ml)
and dried at 50°C to give Compound 1 (3.559)

Example 5:

Rosiglitazone maleate (2.0 g) was added to dichloroethane (85 ml) and the mixture
was heated to reflux, then filtered. The filtrate was reheated to 70°C and allowed
to cool. An oil was originally produced which crystallised upon further cooling. The

9
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hours at 20-25C then filtered. The filter cake washed
wth ethyl acetate (10 m), and dried in a vacuum
wWor@n/08533gi ve Conpound 1 (1.58g). 15 Exanpl e 4BCT/GB2004/001306
Rosi glitazone maleate (5.0 g) was added to
tetrahydrofuran (35 m) and the m xture was heated to
reflux, then filtered. The filtrate was reheated to
reflux and allowed to cool. The m xture was stirred
nfixturelwss bircadsfoa® MOOr2&QRA-RERC tHent fdterad. Thwefilfaricake dried in a

V%@@&g@}ﬂg%@égﬂnﬁg&}n@h@?@uran (8 M), and the solid

acuum oven 0 give Conmpound 1 (3.560Q)
Exanpl e 4B: Rosiglitazone naleate (5.0 g) was added to
E%(g}nr@?,drofuran (100 M) and the m xture was heated
8"Pet Pex to give a solution, and then filtered. The
Rosiglitaaoree makate2@.0 g)avas addeddo tmetiaylipolutyl ketond (4@ 5w and the
i [ pLi Lhder it 0
0ok P 89 POSC A RAREPSG Gt o pocc anc
alloiedto @bol35-CtgstallisationedanwdencEdeaftes 00.Gt havms wh 20 Ged the
. 0, 3 j [ (Y, | Li 128 Xt U
oIRR G S PR e O L o 200 (B e VS ok
wais|washed withasimdisoiutyl ketone 4y doaind diied B antacuuarmyen to give

C%rﬁ’g‘f‘?bﬁ%g%)to gi ve Conpound 1 (3.55g) 30 Exanple 5:

0 zon€ mal eate (2.0 g) was added to
di chl oroethane (85 m) and the m xture was heated to
X .then filtered. The filtrate was reheated to
Efy% ple' 7: . .
and allowed to cool. An oil was originally
Apmixdiure efi rostglitzone fre¢ base ©eiglihtetrahydiefurand@Pinnlywag heated

0 1 j :
1gpH%% ZRinclE i BB TR AR TR ety obfiRias heated to
B0PCt leeld etithis temperatura fer 20vmicwthenditenedt d hgifilieatecoyap seheated to
6 nl : iali al .
e AR AR Beb The FRLEY 62208 B Fhodts A then
fiteretiurTbevigisr ¢takatveashed with Getrahydrofiran ( €G end). arirdried;in ervaceum
. d I dt | .
o0 1 GPF BaTPodi OB Lt Cor 0. & hours at 20- 25C -

the mxture was stirred for a further 1.5 hours at
E%(gpﬁ; 8then filtered. The filter cake was washed with
net Nyl rsobutyl ketone (15 m), and dried in a vacuum
\alein atid (i3 was@ddetrtrousiifred SUBPEYYN of rosiglitazone (10.0 g) in

tetrahydrofuran (100 ml). The reaction mixture was stirred for 45 minutes at 21°C.
The clear solution was filtered, reduced to 50 ml, then stirred for 17 hours at 21°C.
The white solid was collected by filtration, washed with tetrahydrofuran (20 ml) then
dried on the filter for 15 minutes to give the product as a white solid (11.65g)

Example 9:

Maleic acid (0.33 g) was added to a stirred suspension of rosiglitazone (1.0 g) in
diethyl ether (200 ml) at 21°C. The reaction mixture was stirred at reflux for 30
minutes, then cooled to 21°C. (A clear solution was not observed) The reaction
mixture was stirred for 24 hours at 21°C, the white solid was collected by filtration,
washed with diethyl ether (20 ml) then dried on the filter for 15 minutes to give the
product as a white solid (1.1g)

10
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Exanple 7: A mixture of rosiglitazone free base (6.0
g) and tetrahydrofuran (30 m) was heated to 35C, and

woredogiogs4ati d (2. 10 g) was added. The resul ti ngpGDGBRI08N01306

was heated to 15 60C, held at this tenperature for 20
mn, then filtered. The filtrate was reheated to 60C
and allowed to cool. The m xture was stirred for 2
hours at 20-25C then filtered. The filter cake washed
Ewamiple #@:r ahydrofuran (10 m) and dried in a vacuum

I\/%Ye‘?@a% g ((%bg ?) @8@8%{%148| ts(tlﬁrea% pen%@) K ugdyﬂr]l?azghe g?b S ha

0 a s I'rre sion
preem)@k:llsbbmoirmlxmﬁoﬂw@ eihyl acmateé&yrdﬂ@mmwazﬂ *Cro@emdrgon.

DR T 5 B 2 0 B s
irehexooletito 261G fd sﬂrkdkfou‘ﬂsh@urs 2121°C. Trisevhilei soid wiasicallected

b?@ﬁrraaﬁ&}lﬁa%ﬁsgmﬂx g(%q ?ﬁ tﬁéh dH%%msﬂe n’or1 mlr}ut?s to glve

ar an dr e
ﬂfeoprod@ctatsralwvmi@aobdg)%gthe product as a \Nhl te solid
(11.659) Exanple 9: Maleic acid (0.33 g) was added to
a stirred suspension of rosiglitazone (1.0 g) in
Ecdample/1:et her (200 ml) at 21 C. The reaction mxture

56 306 8o Sl sy R o 00t
dichBcatisanenBRiml)y at 248€. Jhe reastion orixtag wmt@t atzn aff batthe
St R B Rl R A s B ger 5414 s olElseAicttarg
shnremtoes 50 oimgitese Theewhiter snlid atasaollecteshbyt Btratian, wa§|16d1W@)

d@,o\l&tﬁ%d'@e%f@g @&(A ﬁﬁ%&égﬁ%}%@%mnﬁé@@ iGe 2 roduct as

stirred sus enS|on
aofhitecolig1.14gone (1.0 g) in a pre-mxed sol vent
m xture of IMS: ethyl acetate (3 m: 7m) at 21 C
under argon. The reaction m xture was heated at an
Bxanpbat®: t enperature of 55C for 30 m nutes, 5 then

SR P ol 75 B

hetv®d f@R4nininutaset reftux dall ath temsefraﬂ_ut%wf #95€). 1Bhehatglass t o
NS BE 5l S il By
heusp 24 @ Tod whits sgjidi vizszaniiected bo filptiom waghehivbh oet hane
t%;?e]%ygllng%rgﬂ FhnGhen' oo GREF QUM el bRodRdrligRfsidtroPd

hours at 21°C to give the product as a white solid (0.449).

Example 13:

Rosiglitazone maleate (Form 4 polymorph 1.0 g) and 1,2-dichloroethane (50 ml)
was heated at an oil bath temperature of 79°C with stirring. Additional volumes of
1,2-dichloroethane were added after 20 minutes (25 ml) and 30 minutes (25 ml)
respectively. The resulting suspension was heated at an oil bath temperature of
79°C with stirring for 30 minutes, then filtered. The clear filtrate was stirred for 16
hours at 21°C. The white solid was collected by filtration, washed with 1,2-
dichloroethane (5 ml) then dried on the filter for 20 minutes to give the product as a
white solid (0.55g)

11
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tenperature of 76C for 30 m nutes. The clear solution
was cooled to 21'C and stirred for 150 m nutes. The

wobkionesaed i d was collected by filtration, washedr/aBRiw4/001306

di chl oroethane (10 m) then dried on the filter for 20
m nutes to give the product as 15 a white solid
(1.14g) Exanple 12: Rosiglitazone naleate (Form4
polymorph 1.0 g ) in tetrahydrofuran (15 m) was
Exaapledidor 24 mnutes at reflux (oil bath tenperature
0 a I n,
R8£|9I£cg£%ne %Q@a{é oﬁjn% é}ol%o@ﬂc(gtrg)'t nuﬁgﬁéﬁ!@ %{ t(?%ozﬂnl)QNas
héﬂedi at aooi samttemer@turahfem\zﬂ with stringl Wdditienal velsimeg dfgthyl
t] t rof ( ;
oo e SR s B AR WP o P et
Thmwemlimg 8dsp@nsion g/vasehed!ted rmoajuotl Mh dempératirg off i 79°C  with
a e e I F
sl K8 75n PP TR iecy e fleat ARBICWAR cBFRErer R Mok
21f€at Elmle whltsaaolmi Wasbemlllecued rhye‘ﬂteettlanewatfheﬁgﬂth/\sth}fi acetate (5 ml),

R P T ey AT o

respectlvel y. The resulting suspen5| on was heated

S O il TR ZAHYD Sy dCe Pl it T

15 bhd 22eb $0did Hot fikdbtySdedéctable Iévell'bﬂlewbbltyﬁloslﬂisldf rovglitazone
collected by filtration, washed wth 1, 2-

malegifl .or oet hane (5 ni) then dried on the filter for 20
mnutes to give the product as a white solid (0.55Q)
11 WO 2004/ 085435 PCT/ GB2004/ 001306 Exanple 14:

SRGIION B azone mal eate (Form 4 pol ynmorph (1.0 g) and

PR SITL Grmmlend ¢ (g ils" et sBlptaipliy froe of
otifer glolhyrhorgdset at e were added after 20 minutes (50 ni)
and 30 mnutes (50 m) respectively. 5 The resulting

suspensi on was heated at an oil bath tenperature of
Exaﬁpm‘ﬂt stirring for 25 mnutes, then filtered. The

~GiEaeAl 1428 B, YRRl A6 AR 0. s Flfes
trehhfjiteredt e tTaeesql@iom Was r@heamd 701k theh teeplefide 2B25°C and

<RRLF2 et % 5P PSRl B R AL b B e
with IMBe(Spnlo)dim dricoff atBOé@pJnder daquom fod 24 mdu2totgive? thedirdduct

t f| tectabl e | evel s ot her pol ynorphs of
o g IS s
Polymorphic purity approxmately 95%.

(D

ﬁn\s

Example 16:

Rosiglitazone (4.0 g) in methyl ethyl ketone (120 ml) was heated to 65-70°C for 20
mins then filtered. The filtrate was reheated to 65°C, cooled to 20-25°C and stirred
for 2.5 hours at 20-25°C. The solid was collected by filiration, washed with methyl
ethyl ketone (15 ml) then dried under vacuum at 50°C for 18 hours to give the
product as a white solid (2.42 g)

Polymorphic purity approximately 95%

Example 17:

12
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mal eate . SECTION B 15 Preparations of Conpound |
(rosiglitazone nal eate) substantially free of other

w@oioysiphs Exanpl e 15: Rosiglitazone (3.33 g)PCTIGB2004/001306

n- butanol (100 m) was heated to 70C for 15 m nutes,

20 then filtered. The solution was reheated to 70C,

then cooled to 20-25C and stirred for 2 hours at

20-25C. The white solid was collected by filtration,
Mateihadd (WB3 b) Was 8ddes! tnia)suspestsialy ofadsiglitaBme ((fdsin propan-2-

Wm f?ﬁ{'é? hg%%y Xﬂ" | W&s [Shfref" QA WGt mnﬂﬁeé’" a‘("“éint %ll bath

rmrp I C purl ty appr oxi mat el
tedfpeFatarepbE6QE, tRes copled tr 8hE @ad Gtigpd ifer AdwoHis ate?-hg«?l The
o 83 82 S B RERLE B IRA Ol 1 Bhed b
filgg @510 mintestto givedhe product a6 shwhitessalitl (RB4@PHC. The sol i d

. g(gl%yfiltration, washed with nmethyl 30
P\é@ﬁ]ﬁ?&t‘é%’ﬁg 5/°n1) then dried under vacuum at 50C
for 18 hours to give the product as a white solid

E%%mﬁez%%l ynmorphic purity approxi mately 95% Exanple

: 2004/ 085435 PCT/ GB2004/ 001306 Maleic acid

lv(aa}:sicaacig)(o Wa ) add edded tma stisgd agsipension of ssiditazoae 6he g) in a
. - I 2 tryq2 1 X

iR B M (R BRPGAF ihereZRsTih 218 dndof Bl 4K Feaction

rrtwftums hérted eb@m eill batb terhpeatinel of 655G toul 3P aminptepdher caeled

€219 8;[@9 lrﬁé@@k\q Sig:lu rﬁd yes £l WAk §g||ab\)(/ﬁ§ cblgercf’etdi Wﬂltratlon

mash then dried on
waehed] Withi talyeas (ﬂ@ ng) \imnt driedppio dioe tiltersfos Whmurwt@otq llve the

pgogdlugﬂfgo_ gfe% Wzra(gfy@dpurlty > 95% Exanple 18: Maleic

ed to a stirred suspension of
Polysiagphic guriipe 9% 0 g) in a 10 mixture of IMS (10 nml)
and toluene (25 m) at 21 C under argon. The reaction
m xture was heated at an oil bath tenperature of 55C
Eficompd®i1%i nut es, then cool ed

Maleic acid (0.33 g) was added to a stirring suspension of rosiglitazone (1.0 g) in a
pre-mixed solvent of IMS:dimethylcarbonate (5 ml: 5ml) at 21°C under argon. The
reaction mixture was heated at an oil bath temperature of 55°C for 20 minutes, then
cooled to 21°C and stirred for 3 hours at 21°C. The white solid was collected by
filiration, washed with IMS (20 ml) then dried on the filter for 20 minutes to give the
product as a white solid (0.69g)

Polymorphic purity approximately 95%

Example 20:

Maleic acid (0.32 g) was added to a stirred suspension of rosiglitazone (1.0 g) in
acetone (20 ml) at 21°C. The reaction mixture was stirred at reflux for 30 minutes,
then cooled to 21°C with stirring. Crystallisation was observed after 30 minutes.
The reaction was stirred for a further 16 hours at 21°C. The white solid was
collected by filtration, washed with acetone (10 ml) then dried on the filter for 30
minutes to give the product as a white solid (0.9 g).

Polymorphic purity > 95%

Example 21:
13
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to 21 C and stirred for 17 hours 21 C. The white solid
was col lected by filtration, washed with toluene (10

workgo4nsrass dried on the filter for 10 m nutes tRPCTGB2004/001306

the product as a white solid (0.91g) 15 Pol ynorphic
purity > 95% Exanple 19: Maleic acid (0.33 g) was
added to a stirring suspension of rosiglitazone (1.0
g) in a pre-mxed solvent of |Ms:dinethylcarbonate (5
Rasiglitgrane maleate (Eoum deqolymog@im Om)em aeetone 439 mbrivas haatgdsfor
ZWnﬁgé‘ta?Pﬂ%& %e% ct%%f' g%lh é‘tleér%dQF;erfé&l%d)f o 2£°C with
m nutes, then cool e tirred for hour s
stiring1 Crystalisalin t wass cﬂbiservaﬁsaft%l 1 drausddDymingtest sHtingnwas
%ﬁxh@&* O 4 %&%1©%uﬁé )Tl‘i@%té 'rs,bﬁ‘&I w3 Johé‘ctéd b#f SltraliOf, then
mnutes to give t roduct
d( igd §9¢Rr \RSUYmD Oper] @hqsghcpw p&p’w@ﬁu fﬁaeelwursag%f:%to give the
[ 0.32 g) was added to a
Pﬂdgcﬁ%s gﬁﬁ?%ﬂldgg 5@(?2' glitazone (1.0 g) in
Patyélom’fécplmym%"/at 21 C. The reaction mxture was
stirred at reflux for 30 mnutes, then cooled to 21 C
with stirring. Crystallisation was observed after 30
m nutes. 30 The reaction was stirred for a further 16
hours at 21 C. The white solid was collected by
filtration, washed with acetone (10 m) then dried on
SERdIONIG:er for 30 minutes to g| ve the product as a
Ppedss t%o‘%'lega kS CRmPbynDt KA U bt Yeiae Belimarihs using
SR&%blglsﬁﬁdiMeﬂﬂlal eate (Form 4 poI ymorph 1.0 g ) in
acetone (30 mM) was heated for 20 mnutes at refl ux.
The hot clear solution was filtered then cooled to 21
Egamiplen22:stirring. Crystallisation was observed after 1

58 L3y LI T e L
% &80 Bll)d rihedeaaiiga mixtdeuveg stioipdrat ﬁﬁ@ﬂ@ﬁtﬁﬂ@@pﬁ@ﬁlﬂ@ﬁ B@°C for
Zfz%nglegoﬁé h?tI og,&loﬁ:\f\}a% ﬁﬂ%ﬁéa ﬁwgﬁ seé&@dtv%trptﬁ@%%uc?éf Ekample

te solid purity >
8 (40 mg) and stirred for 2 hours at 21°C. The whlte solid was collected by

filtration, washed with IMS (10 ml) and dried on the filter for 15 minutes to give the
required product as a white solid (0.79g).

Example 23

A mixture of rosiglitazone (7.5 g) and maleic acid (2.55 g) was heated to 70°C in
industrial methylated spirit (75 mL) under nitrogen. After 30 minutes the clear
solution was transferred to a pre-heated vessel via an in-line filter under nitrogen
pressure. The solution was reheated to 70°C with stirring and then cooled to 55°C
before being seeded with Compound 1 (0.3 g, prepared as in Example 4B). The
mixture was cooled to 20° and stirred for 1 hour. The product was filtered, washed
with industrial methylated spirit and dried to give Compound 1 (8.66 g, 85%)

Example 24:
Maleic acid (0.33 g) was added to a stirred suspension of rosiglitazone (1.0 g) in
IMS (30 ml). The reaction mixture was stirred at an oil bath temperature of 60°C for

14



SECTION C. Process to prepare Conpound | essentially

free of other polynorphs using suitable seed materia
waooEessapt e 22: Maleic acid (0.33 g) was addedP@DG&B2004/001306

stirred suspension of rosiglitazone (1.0 g) in IM

(30 mM). The reaction m xture was stirred at an oi

bath tenperature of 60C for 22 mnutes. The hot

solution was filtered, then seeded with the product of
3Emimyése THR: HotBoltign wasjfilmrfed rtleeh $emded withine pradugtiof Example

[ i e ] t hed
1M S8 by DGRl £E05 T Fghie goedBy
filtvatioun, easheasl wittv 13 (1 mb) @gd driediop thediliet faid 5 aninkies to gve the

) A m xture of rosiglitazone (7.5 Q)
m&aﬁd an%ﬁ%%?g??§%@5 g) was heated to 70Cin 25

i ndustrial nmethylated spirit (75 nL) under nitrogen.
After 30 minutes the clear solution was transferred
to a pre-heated vessel via an in-line filter under
nitrogen pressure. The solution was reheated to 70C
wWth stirring and then cooled to 55C before being
seeded with Conpound 1 (0.3 g, prepared as in Exanple
4B). The mxture was cooled to 20 and stirred for 1
hour. The product was filtered, washed 30 wth

i ndustrial nmethylated spirit and dried to give
Compound 1 (8.66 g, 85% Exanple 24: Maleic acid (0.33
g) was added to a stirred suspension of rosiglitazone
(1.0 g) in IM (30 m). The reaction m xture was
stirred at an oil bath tenperature of 60C for 14 WO
2004/ 085435 PCT/ GB2004/ 001306 30 mi nutes. The hot
solution was filtered, then seeded with the product of
Exanple 10 (40 ng) and stirred for 2 hours at 21 C.
The white solid was collected by filtration, washed
with IM5 (10 M) and dried on the filter for 15

m nutes to give the product as a white solid (0.84gq).
5 15 WD 2004/ 085435 PCT/ GB2004/001306 Cainms 1. A
process for preparing the rosiglitazone nal eate

pol ynmor ph ( Conpound 1)
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substantially free of any other pol ynorphic forns

whi ch conprises crystallising 5 rosiglitazone nal eate
W0 p00a/08aByent or m xture of solvents with a di BC'EGBRI08/001306

constant such that it provides Conpound 1

substantially free of any other polynorphic forms. 2.

A process for preparing the rosiglitazone nal eate

pol ynmor ph, Conpound 1 substantially free of other
Cteoingnor phs, whi ch conprises crystallising

rosiglitazone numleate in a solvent wth a dielectric

constant of less than 21 or a mxture of 10 sol vents
1wher ipnocesss f@aseparing trs@tos@ﬁtazmmaleataewcémaanpb (Compeunst 1)

@Rl fRED i qier FONRIAERE RS 8h EBflplbsiedicnd
rosiglitazonsy matesés mtaasolmrfhyr mixiure of solvinishvih astigiesies constant

s{]r&]ttﬂé{ it br%QBH&ﬁjhn]plé ﬁ‘%u?ﬁamgl Qé of )}g J?ow%rphic forms.

ene ona etra
2m xt Arpeecesh é(bremséparms the rqe\lg,bvaa@raes@a&@ta:mdym@r@hi Gompgunsk 1

s&tgs?érﬂ%l r&Q of’otﬁ%}gcgﬂ Pn . Wt t%scfo%grfsgg%{é@%lrgiaﬁﬁg Lr%ﬁ@lftaﬂoﬁe
rrtalﬂateerm@ satebrt gt ardieledtrieconstant X oblenathan:2cr BNBxBs oA
19’&? Wﬁe{]‘ﬂi %ﬁégﬁ%hé @g vEGhak &iabd tfl@é&% eﬂg)k RRL $han %qér

essent | any ot
3po| yﬁ&mrmS@ afs@iamed\m @mmbmalge%wbew taeisplyenlgs selected

frwfér%alég 4 f@wgéde%&[eeew Rt H%ﬂbr&gthéﬂeﬁh‘éﬂgtl %it)?utyl

vent i C constant Suc
kpuooe,u rdblﬁamdnmropaidZiol deluens, idinethylearbenale, eirigirajtydenfuran or

”@% %+ forms. 6. A process for preparing the
oun essentially free of any other pol ynorphic

4f or rT@\ wécasssisglaimed imanymiickéme 13 sthetainthe eresiallisation
t.all

SHAEL A A ST RS Wt o

dmhmarbmtsah@ﬁ‘%s has a dielectric constant of |ess

sth
o aparaera( REREER A BB IR R R o
eemnrwallmfmq/mmtmerfpofyn‘mrmc fopep gwhlcfazwn@rlaeélca@wham ch
|

rcgsg%{zﬁf@ Tnalddd frt d?é(l)l{é%{t g >&’|§r‘e9&4f ls&l@%r‘?cg iRl cﬁé\&@mé ESHBht
socgierbih proyidek €snpoag 1B$SGI‘B@“§8f reg\opaycaiee Redynedraiie/ims.

T ipe .
Out or gy iesdbr pBaRolpd BShibolnd RSaMEoCBard other
pm@moﬂohloﬁfopnaoéssnga@zem@mﬁ’@ata whigihgoroprissisaiystaliSingn 8
%M“gﬂﬁaeioﬂe Wm0 @)ﬂm séI\ZgniB \Aﬁ@.ﬂlé df Qb ERE whér%m ReRORERES at

prepari ng nprlses seed |ng a
lezst oné ofifhe Bolvess hes pglidleciicoenasiant efdess thand4sui t abl e

7?‘0' V%'Hro%éstﬁsaclghgh ?r%léllrr% 'Fd?'b?ép%%g ﬁ@éom%ﬁr{a | essentially
free of any other polymorphic forms of rosiglitazone maleate which comprises
crystallising rosiglitazone maleate from a solvent or mixture of solvents with a
dielectric constant of less than 14.

8. A process as claimed in claim 6 or claim 7 wherein the solvent has a
dielectric constant of greater than 2.8 and less than 14.

9. A process as claimed in any of claims 5 to 8 wherein the solvent is
tetrahydrofuran.

10. A process for preparing Compound 1 which comprises seeding a solution of

rosiglitazone maleate in a suitable solvent with a dielectric constant > 21, with
16
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16 WO 2004/ 085435 PCT/ GB2004/ 001306 Conpound 1
essentially free of other pol ynorphic forns prepared
W@ewengi4py to the process as clained in any oPCTGRR20U8/001306
5to0 9. 11. A process as clained in claim 10 wherein
the solvent is denatured ethanol. 12. The use of
Conmpound 1 essentially free of other pol ynorphs,
prepared by 5 the process of of any of clains 5 to 9
Campaursktdssentialtyi fsde ofrother polystoahic toams orenerestacperding to the
r j n : ially free of other
p'%gﬁ%?r{bérap%rsngggp?‘ékélgfg%?'ﬁ%‘}gﬁg mal eate. 13. A process
1f.0or Pmepess Ag claireomiaimid® wheseis dhg selyent is denatused gignol.
t he ic f ig i e
1o o1 BTGB Enly 8 gLl e ol e rrea )
thermoocess ©bbfamtof slaims RteP @s afsesdimatenial inse ceystedigationayrpcess

ADIEM ol BRI Uil oS Rk oo

makatme , tetrahydrofuran or a mixture ethyl acetate

4 1§nd ﬂ%‘?@&e@g %jr prgﬁé?ﬁna%é b%l)our{]cﬁ egentially free of any other

polymorphic forms of rosiglitazone maleate which comprises crystallising
rosiglitazone maleate from a solvent or mixture of solvents selected from anisole,
isopropyl acetate, ethyl acetate , dichloroethane, dimethyl carbonate, methyl
isobutyl ketone , tetrahydrofuran or a mixture ethyl acetate and denatured
ethanol(IMS).
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