; e3eM dMy| " <6TdDl 4WD 021 20517 PCT/ GBOL1/ 03979 A THI AZOLI DI NEDI ONE
DERI VATI VE AND I TS USE AS ANTI s invention relates to a novel
phar macewwo 0akos11 0 a process fm“mmmmmmmuh ation of the prerrGRIEO8979al and
to the use of the pharmaceutical ijp.gedicine. European Patent Application,
Publ i cati on Nunber 0, 306, 228 rel at es to certain thiazolidinedione
derivatives disclosed as havi n&ﬁﬂy)o | ycaem ¢ and hx&ol i pidaem c activity.
The conpound BfTHAZAIPINERIONE @85'} ANR ITS USE AS ANTIDIABETIC
5-[4[ 2- (N- et hyl - N- (2- pyri dyl ) am no) et hoxy] benzyl ] t hi azol i di ne- 2, 4-di one
(hereinafter also referred to as "Conpound (1)"). International Patent
Application, Publication Nunmber W94/ 05659 di scl oses certain salts of the
conmpounds of EP 0,.306, 228. The preferred salt  of W94/ 056%; is the malefic
acid salt. |t hashinBwepaanrelaiesdn ¢agel RiAaRacerticibind REPSess B tke a novel
fumarate sarépaitRincdMmad piirmatagicalehané ed se obthetpharmdveiméate”) that is
« parti cul arlrg t.abl e and hence is suitable for bulk preparation and

handl i ng. COlBC-Funarat e al so has a high nmelting point and possesses good
bul k fl ow properHirepean HatentAppliedtion] Butllicetief Number0,pos, Si&galatemenabl eto

| arge scal e _pharnac | | scale
mlling. Tﬁgﬁﬁlg\}g%zglﬁl?g céé%eo e%%gﬁéeﬁar eg)ggd ?lega%gr#%aﬁl)E%gh/%aé m c and

r epr oduci bll'efpphmde@nlcpatlt/lltx:uTmmmmnd eﬂexaamlaﬁgef El?al,?é)Gp?Qépaﬁdﬂi on. The
novel Furrarat Ra 'ﬁﬁ%f mﬁ’ﬁb? g@,gﬁ Al d in particul ar
it is indi at e Eﬂaﬁz ef u Mfa %t eat rllitl&g)ﬁgﬂ Qf;?(l)&{%yl axi s of

di abet es mihPﬁCtU@ﬁef demenferreshie agsSompaunddDidt h di abetes nel litus and certain
conplications t hﬁf&@imnmml Li¥atidnPulcR8 &N uhdbsE MO0 559V i des

5-14-[ 2- N—rrehI-N-2 am no i az 4- di one
ular at e SAAGHES GO P 'Pr)e Ché el h36R2YR) Kb A5Gkl Gt

][mno Fumar age)gamsﬁsiaiss&len:mdcﬁm?rrﬂall 11 molar ratio of Corrpou?d (1) and
umaric acid. umarate,salts optio ano

ronoval ent sal t g2 B e daSvemd Bl Sorthutd) St frelir ot « o
provi de a "(hexfaftepaltd rdferrahe ok avoRuatirac deit js partdcfaripstable apd ovi des an

e SN ISR bl I RPAIRGE MALE b Sih gy 10,02/ 20517

spect r um subgh setting pojnti amd@@wmag@@i bulk iflop rropesties. The FmeatfaW@ur ed as pect,
the Fumaratg. Rravi ﬁmggl i tnﬁqmgge &bfe{)ﬂh@ﬁha&uu@ﬁtp}&@gblﬁ

substantlal y I n ac Figure 3. In one avoured
aspect, theesFQm*ﬂ]f}’a&OéafyﬂFé% gigllisgsol i d state 13C NVR spectrum substantial |y

in accordance W trfie kib@d1s8lt 4an be prepared by an efficient, economic and reproducible
' process particularly suited to large-scale preparation.

The novel Fumarate also has useful pharmaceutical properties and in
particular it is indicated to be useful for the treatment 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-
pyridyl)amino)ethoxy]benzyl]thiazolidine-2,4-dione fumarate salt or a solvate
thereof.

Suitably, the Fumarate is a mono-Fumarate salt as formed from a 1:1
molar ratio of Compound (I) and fumaric acid.

Mono Fumarate salts also optionally comprise another monovalent salting
ion such as an alkali metal or ammonium cation, to provide a "mixed salt"

In one favoured aspect, the Fumarate provides an infrared spectrum
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substantially in accordance with Figure 1.
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In a further favoured aspect, the Fumarate provides a nelting point in the
range of from 154 to 159 ~C, such as 155 to 1580C, for exanple 157.4 oC .In
a preferrgdo2agmet, the invention provides PCT/GB01/03979
S-[4-[2-(N-nethyl - N-(2pyri dyl ) am no) et hoxy] benzyl ]t hi azol i di ne- 2, 4-di one
fumarate salt, characterised in that it provides: (i) an infrared spectrum
substantially in accordance with Figure 1; and (ii) a Raman spectrum
substantially in accordance with Figure 2; and (iii) an X-Ray powder
diffraction pattern (XRPD) substantially in accordance with Table 1 or

Figure 3; and (i asolid.state,1 NVR spectrumsubstantially in
accordance with ﬁ%r%v%redrﬁ%’eﬁtr g?ﬁﬁ?“ﬁ%@ﬁ%lé‘?‘? %%%Wbﬁ%eg@mt he Fumarate or
a sol vat e t hidsmafiallysinl atedange witle Eighoe In or when adm xed with ot her
materials. Thus j ' ' or a solvate
thereof in isol a.{“g%l’%gg@ﬁg‘fggpﬁwﬂ{e?ﬁﬁarﬁé %ﬁ%‘?g%haé?glﬁcaé’f rB%?"?&?ded the

Fumar at e or diffacien@atterar (&3P D)substpatiallyiie dcdosdance withyBablel ouFiguey 3.aspect
there I's providef, dfyrabbiiFal #ReOtheSUntihte ptOER solil sEY H@hige form

Al so, the invention provides e Fumarate or solvate ereof in a solid

phar maceut i SREcirymaEbepilydn perordanse sithdigtredol i d dosage form especial |y

menFadapt fd for hpalt ﬁirtth@ﬂ{avau@a][a@dcgmhe F@ﬁﬁ@té%r?yf&ibﬁ HRUETH Pt biﬁ'tl’i%]? provi des
e Furmarate or Y in a.pbar i ca a e form

capeci al |y 12601 RORGrsR o d58 BC) BichaBAPRg basih (oA SRS EAEPE B2 bel ng

m || ed. Thepiefdredtaspsrt,ithe irvkntich prlosidep 5-G44[2ENI-hbthyFNA@-at e or sol vate

thereof in a mlied fq r r.nol t i.nvention provides t.he Funmarate

or solvate P réayygfm??’?e@%@?@?@%‘ﬁ%gﬁe&ﬁ%{&%ﬁ Biegte gﬁlﬁ]ch%rgf)tg%?e 1y in

bul k form Buthét if prowideavi ng good fl ow properties, especially good bulk flow

properties g2, RG4S § 0 te is a hydrate.

The inventig_ﬁa%n?gr%r%/g\%/g@ég S%rpcé%érp%%rzpdgﬁ%%gﬁt}l%?ﬁﬁg’ﬁcﬁar ate or a

sol vat e t hetid@Ramavaspsetranisyksiantially frpccordance with Figure 2; and

5-[4-] 2-{Npﬁ Ay X-Rby( gvder ditbhed yakR OB P fib¥tahtiflPEOIcb SidRgse2, 4- di one
(Conpound () OL a ‘sal.t ttelﬁro , preferably dispersed or dissolved in a
suitabl e soPdBrble lorldgurecyahft h' a source of fumarate ion and thereafter,

i f required(ivpaseliyshe SC NMR spestirhistigstdritiatly & ecdosdapeepathedgurand t he
Fumarate or a sojrgate trgelsr e%}i Illsnrecovercﬁgd Sui tﬁfébl é_, go t%und {1) is used
in the reaction, | BSPREEFHRYFIRAN ECpmRARSES fMcFympgrale o |SPV8%, e5ofalt of
Conpound {1 jsolatedus edre formive whenatdmpred wiCootheumdtefibls. i s preferably present |
0 a protonated FRLi deaubdpitlefe AN AQ NS PliSRke bfa Soi0kt lid&orfier exanl e

acetonitrile, an
isolated form.

In a further aspect there is provided the Fumarate or solvate thereof in a
purified form.

In yet a further aspect there is provided the Fumarate or solvate thereof in
crystalline form.

Also, the invention provides the Fumarate or solvate thereof in a solid
pharmaceutically acceptable form, such as a solid dosage form, especially when
adapted for oral administration.

Moreover, the invention also provides the Fumarate or solvate thereof in a
pharmaceutically acceptable form, especially in bulk form, such form being
particularly capable of being milled. The invention therefore also provides the
Fumarate or solvate thereof in a milled form.

Furthermore, the invention provides the Fumarate or solvate thereof in a
pharmaceutically acceptable form, especially in bulk form, such form having
good flow properties, especially good bulk flow properties



such as tetrahydrofuran, an al kanol such as nethanol, or a hydrocarbon, such
as toluene, a ketone, such as acetone, an ester, such as ethyl acetate, or
a hal ogemad eghoaydr ocar bon such as di chl oromet hane, or wat eCT/GR01/83979r gani C
acid such as acetic acid; or a mxture thereof. Conveniently, the source of
fumarate ion is fumaric acid. The fumaric acid is preferably added in
solution but can be added as a solid. Suitable solvents for the fumaric
acid include, water, a nitrite such as acetonitrile, tetrahydrofuran, or a
| ower al cohol such as nethariol or ethanol, or a m xture of solvents. An
alternative sour for a salt of Compound (1) is provided
by a base salt o‘g%*lﬁgblé ‘s'&%t@Ssda#)gd}ate xanpl e anmoni umnFumr a'g e) or ltohe

fumari c aci d sal Theinventicaralseeprovides emSéoepmyarmtheFomadﬂeemwl am ne. The

Conce”trat's%ﬁ'va?éth%?%?ﬂc{eb?sedﬁtﬂit%fﬁr[zwl-dg&%ﬂg range 2 to 25%

wei ght /vol u The concentration of

fumaric aci nyrgldl)awrm)gth@ndbwwﬂ&u@@l@mpﬂ ‘? Aiong éﬁ@r@pwnd:ﬂ)t) or 263k

wei ght / vol Ltﬁemfy?efefmalg édsorléﬁéé@ivleél 1§@§ﬂ1taﬁﬂz s@wenatis REBLEWimtemper at ure
or at an el evated tenpera

or, ex reflux tenperature of the
sol vent, al PONBEH f‘é‘ﬁ?“‘ﬁeo‘ﬁ‘}éﬁﬁ?g}?f af‘éﬁ}i&‘&?‘ﬁﬁdgatsﬂ ?teﬁ’géhﬁ geultinge required
product neyFiifareeRs pisé@dredsé}id\/thé Fﬁmaﬁiﬁﬁdﬂ‘ ml&m&ﬂ&h& is r@éovtei’éﬂ Funerate are

prepared accor di nvent i roc ure Recov qui red
conpound gener al %t E?g'n%:l%f@é)sm%m ?E% %f’? q%ﬁrad’d?ﬁoﬁ?%gsol vent,
conveni ent | fprimheSuitbty, acalt sf)CompbundJ(é)Jmlulsgd mshe setaenbrby cool i ng. For

exanpl e, the Fu | f P’ a nitrite such as
acetonitrile orrﬁsﬁb&ﬁ@) i??rréa}%%g reéeﬁ ﬁurﬁer8 ‘Q@Eég "An i nproved yield of
the salt can be Abuaabieebabyores»c&wntma mtnloformptpracatpmtnfe ahethew| vent or by
-3 WO 0%&9%&%&@4@% Qﬁ%ﬁ&nswa% a’%' dmétﬁéﬁdlclﬁ aefyd?dcsab%healch%gper ature

fol l owed by control cool’i ng t1onal t ages. control of
preci pi t at |‘@Hleﬂer?ﬂ@%ﬁ%ﬁlé’heﬁﬁéc%té%|aH§Stﬁh§u‘E§’eaSlf§Je>ﬂ aF‘“éatFﬂﬁF 6ve t he

reproduci bi lhd]é%?n@tfedth erdameﬂ@ﬁctmrmm&bmmhé Jsratdt@NolCarorghsi@ aklg i niti ated
by seeding w te or a solvate thereof but this is

%% of the Ftﬁ
not essentl%ﬂC ‘ctaﬁ ; Ab R BUETH saIt is a mxed salt conprising
anot her nonoval eQbnwaldntipgthe sourcs of funmsataionak fiaharinedid Therfumarioadidm cat i on,

the sald el el SaRRINARA NN EORTES, BYodRAGH L0 NEuIRIOs FuRrAL © Vi th 2

sol uti on of Ph% SENUhDnova a@g I'on or exa
anmoni um i othe Gomarieiaddd {ricjudes wpieagaritsile @S@Pﬁgnltrde,m@&hydmfomdmaes such

as those di l%gj V\%lggl}élguaf) aOmoRBiA %8 efafor) f‘rln%ﬁé%f sa_lbgntg'ﬁﬁl osures of EP

0, 306, 228 an are 1 ncorporateé erel WE& reference. Fumaric acid
is a commerdfesnatiye source abfumaratgion i 2 seif efCompauni(lLis provided Bt #n » Tonset " i s

general ly dessersmaeﬂmmxcfacfdfﬁfe%mé aﬁmmnmmrﬁaherbme fim@fadid®s a neani ng

general |y understood in the a e | e. expressed i n Pharnmaceuti cal
Ther mal Anafdjigfan aﬂﬁ%&?"q“d‘églp ‘?ﬁhﬁﬁm‘ Oétcf(%ﬁgam“}ﬁord and Timins, 1989 as

't')TheI t emper aLur eThocorespeatibinreg Gompolnad (I isprefecdbilpin the range 205V a\r/\\zi tion |
t t ot t
pasel 1 ne W LBehDioifb: AR ALARUPRIEREHIS, Abnd Ml BnARSEILERE. When, use

ter ounds OW properties" is
sui tably chbmaricecidsdutiops ateepreferably orthe tange msfv3 t£g2(%%ms1‘rtéIMM| o of less

than or equal torye RachRPRas@ilycattied &%t M@nem%mﬁaaelre b0athnRevatefausner

ratio” is an art accepted termV\hen used herein the term'prophylaxis of
condi tions @ﬁ%@l’f‘&?e@rﬁﬂ‘%@ grbbereluxemperaige of thesplyeat, although@ay ment of

condi ti ons sgvBniest teMpetatute ﬂmpﬁotvm@eae refEgdd ROd @t uRobe ehﬁil@reanCe
hyperi nsul i naem Pr eferably

d t at
nmeans Type || g‘blg'fr‘]t&’ Hél? i hf@gtei:(?ﬁ&eteﬁmatggseo@fe%atrg‘ge%ofcq #l%bet es
i ncl ude hypemgfletymmﬂrpmceahdes nsulin resistance and obesity. Further

. conditions associ i vascul ar
di sease, especia ? Pﬁ%‘f@% gcl[qgfrgé ?émb @grd t%:ﬁ%meig%&gﬂ%!&@' 3ﬁ ﬁ{aﬂbﬂ
particul ar frbm an@g’mmﬂatﬁrﬁo(b‘feﬂéﬁp@‘ﬁn@@ﬂarﬁhp feaetipri solvERb uﬁ‘Fﬁlb/lﬁSfléféd b)’s uf fering

f rom di sor dggting SF&Céxain?iia el FunkbRSie maSadel d?%namwam@ﬁ wARRIR%in@rifer vosa, and
di sorders associated w su as, ob and anor

h ove
bul i mi a. Ad# |aéﬁ‘é‘?t°’é‘8|‘118°ff"6ﬁéy‘§§§{5@? %"tae’Ei“W‘ieﬁh‘HF e{\éémpwr-% (gol ycystic
ovari an syngf fagealetsh 5s ebtained by evapethtion o komie besll sf thaselventdr by
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WO 02/ 20517 PCTI GB01/ 03979 The conplications of conditions associated with
di abetes nellitus enconpassed herein includes renal disease, especially
renal di spesereisoci ated with the devel opment of Type || dicabes@En3dsmc! udi ng
di abeti c nephropat hy, gl onerul onephritis, glonerular sclerosis, nephrotic
syndrone, hypertensive nephrosclerosis and end stage renal disease. As
nment i oned above the conpound of the invention has useful therapeutic
properties: The present invention accordingly provides the Fumarate or a
sol vate thereof for use as an active therapeutic substance. Mre

particul arl e Nt i.on Vi t he r | vat e

t her eof forgfélgtan'is?‘l e?et,vgte? e efgtﬁa% °B?§§H§P%??1%H§Pa@?%88tl%%ﬁ |1itus,
condi ti ons msstages aCenI:fuII cohtroli fipe¢carstatieh tdmpmatarﬁ:hrnieseedanglrrtagrbpluiscrhtoi ons
thereof. The, rH %tr@%r‘éﬁu&blﬁgﬁfﬂhg theLeef,my be adm nistered her se or,
preferably, hh 05| tron al so conprising a

phar maceut i cal I ycéiééﬂibtaélﬂnéalbelw pemitiated b sgedingevitberystelsroffley nul ati ng t he

Fumar at e orpﬁnm{ev&taesomeg@glfeo%ﬁtgﬁh@ﬁ@leg%ntlgpse di scl osed for Conpound
(I') in the above ﬁg r¥goned | i cati ons. ‘gor di ngly, the present invention

al so provides a & ERRe- amataém?éfslﬁeunaﬁ b ing Wettinar ate or a
|S: ol Vat? thefrﬁﬁtwal‘@élﬂts@luﬁ admafatt&slaﬁ&tltaiﬁlrfiét@l&maalhhertuﬁmrdausﬁ th@@ﬁ@gﬂf Th]g%
umarate or, a sol va er i S.nornma mni s n u osage form
' The acti vE “CBHY E’é‘?ﬂ? fﬁ‘é‘/%td?ﬂft% t&P&é lﬁwa%tgvg t%%ttém’r%d{we but usual | y
by the oral cl&fserpamamvekeat saltmg ies, foFexansple b mesal orammanamdemnd wil | normal |y
be enployed in t I ation with
a pharmaceuti cal &8 }ﬁ?@ra gﬁrﬁ!ﬁe{d‘%‘é%ﬁdg t§>}c(t:1:6 %3)9@&1{"%? t#og ﬁéﬁjﬁgé exact form
of the corrpdrsclnsezdnn\ﬂﬂ 0,306,228 aiid WOP(15089.0mhe decmues @ﬁEEGﬂIOﬁJZQS ration.
Conposi ti on&n@%g;r/@j%ggge {%m.?g%eatwgn@gqei@feewgw tably adapted for oral,

parenteral or topical admnistration as such may be in the form of
tabl ets, capsul e umerrlfapmﬂnmlcammee@alhat\iadﬁble coBwguRG. granul es, | ozenges,

pastilles, reconwuehutse@haemqwem Rl Cfs@eh@anﬁdetemluaawe sol utions or

ooyt oo ERY SpahaE AR S AR B P e GS Tty Sl @dhahe' e

t hey are npaw, asdoveramgple e:tpncssque?hénnasmtlcih’ﬂlhml AndysiapBacheiguéor or al
adm ni strat I n [ 1

convent i ona%]r? gél?ca'ﬁﬁt@' i:é(rdpdglﬁsﬁ 1?8@a§" *tl'ﬁe féﬁﬁnefan?r@QO% s{f)toﬁﬂtﬁé 5 WO
02/ 20517 PCH I@B@J.tﬁltse@m qféltﬂ I@Ftttaﬁ@ltlag bmebne withrthe exfrapolatiiddeadingedgst s

col ourants,of,l_h@\ﬁ%gmags and wetting agents. The tablets may be coat ed
according to well known Hethods in the art. Suitaple fillers, for use

i ncl ude cel | ul oséﬂh%ﬁtl In 1P 5eSPEYOT SARRIB CRBPOEIGSiheferm gaerdtlows, i t abl e

di Slh ntegr agpﬁ) bﬂiéb'uiﬂ%uﬁﬁlﬂy Gﬁarac{lélhs%dl %thepsuid %rgﬁ@nnﬂ kg S‘aIIlaﬁtijheﬂf@ftb vat i vels

such as sodi o] Late ubric clude, for exanple,

nmagnesi um sf”gg]?sa'&%n O"Sﬁ‘%‘l }[;%I{e ’peISIB?ﬁ‘FEB' ‘tﬁFSézI‘tfv’r ecgé’glpr}f’jtﬂjge wetting agents

i ncl ude sodi um | &daysnestakiphitaa. artSmbepied)reah Wherpased herzirstheagtnbe pr epared by

conventi onal S f i | i ke. Repeated

bl endi ng opé’féﬁ’iygaﬁ(gs Otocfong t’%{}gé%g(tlateg hn(ﬂ%tf%%%ﬁel&estg ?l\%ese{ggnt t hr oughout

t hose corrpota'catmn‘sofecwpﬁttmnﬂglldhausg@uhuacmstancesmmalred glusose. toBeaniae, oper at i ons

are, of COUB?fantﬂmé‘éﬂ'% estaﬂoﬁﬁ%m’bre{e Oral liquid preparations may be in
or

the form of ueous, or ol si ons,_.sol uti ons,
enul si ons, syrupplaQ?FeséP?IkWFyef?fﬁb'ﬂﬂ?e %MP% ghetesaeellitigr y product for

reconstitution Wlbohditieheassotiated hath cﬂwete%bhau&ehyp&gy&aeﬁm gndigsulinSuch | qui d

o " exampl oresbriieE 87 Sty PR sand o tott 68 yiliclyeiies ARG N0 aoente:
hydr oxyet hyhypadrtenkios,eqardlavdsondymh‘séuyé espdciallyaﬂmros:ﬂalmm|cammteetmgt e gel or

hydr ogenat eﬂlssﬁegéfglﬁﬁtlémaﬁﬂytégu XoRSr ttéancL Q%I}%u gekthin,

sor bi tan npnoo or acacl a;_ _non-aqueous ve may |nclude
edi bl e oi | s}puffering fesmm disoadernassopiated thh mﬂarctateﬂae@b ag BRQIAYIA NETVOSA, 0 |

esters s ;JC haa$ di}?@id%fs%s@émﬂédlﬁrﬁh |009"-ea@1|hg}¥(1b§ Re OBéSYt‘/‘th a@csreﬁra{whmed cohgl
preservatives or. ex or enzoate or sorbic
acid, and i f“ddgéqnﬁle@“?%é ﬁ?sioﬁﬁgﬁd F%&GPF&%IWQE‘BX@BI%B%ﬁ? TRye%Yent s. For
parenteral gyhidroms andstemnid ifdusediinsulid resistagcd.or ns are prepared containing a
conmpound of the present invention and a sterile vehicle. The conpound,
dependi ng on the vehicle and the concentration, can be either suspended or
di ssol ved. Parenteral solutions are no#aally prepared by dissolving the
active conpound in a vehicle and filter sterilising before filling into a
suitabl e vial or anpoul e and seal i ng. Advantageously, adjuvants such as a
| ocal anaesthetic, preservatives and buffering agents are al so dissolved in
the vehlcle To enhance the stablllty, the conposition can be frozen after

.. .

!:1
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Parent eral suspensions are prepared in substantially the same manner except
that the active conmpound is suspended in the vehicle instead of being

di ssol vedv@ozhosierili sed by exposure to ethyl ene oxi de bebporeBsuspendi ng in
the -6 WO 02/ 20517 PCT/ GBOL/ 03979 sterile vehicle. Advantageously, a
surfactant or wetting agent is included in the conposition to facilitate
uni formdistribution of the active conpound. As is common practice, the
conpositions will usually be acconpanied by witten or printed directions
for use in the nedical treatnent concerned. As used herein the term

" phar maceuti cal | ' BG5S, ] o htd ons and

i ngredients for ’%hg?nﬁ) u%agﬁ&gr?(g%g;g{lefl nzg?%gi}lempg#&g{%ggnﬁuyughe term

. ' phar maceutdncempsssed berpindpeludesapnal disepseaespscially eanel disease hssoeistedpt abl e sal t .

The pr ese_ntwitmé_rveivaap&eﬁttdﬁfy{)@ncms&%és_ ificli8h B Wbl néﬂiﬁoéa&lﬁf’}t ment and/ or
prophyl axi s of di abetes |1 "tus, conditions assocl ated t'h di abetes

nel |itus arﬁio@ﬁlﬂ%eﬁh%%?rgﬁ%‘ﬂl%éﬁ%emﬁ§r”éB‘“,"tlF SYndramay PEFeRsse- hunan nammal

whi ch conpriepisélerdsiziant ehd Rggetenel dissaké.ve, non-toxi c, anount of Funarate

composi 1 ans. ar ot BRI a0 RDs PG e IBr FRRRF O HEHGOePoRtich ac

t hose di sclprepstiesn Tht ardentdnvenfion ecuoedinglytpsovitlesr the Famptate dteesdbrdtd | sh and US

Phar macopoej 1L.hgt.on j Sci ences (Mack Publishing Co.),

Mar t i ndal e%%20@%%%ea%cﬁﬁgﬁgga%%%db%%la%edon, The Pharnmaceutical Press)

and Harry's Cosndorequridepiariy. dermresgnHniventBagkeyidGothe Enimarate gr a sdieatact i ve

i ngredi ent i i &l LtdQ@agL ei nbefore
tEtdoPRr B the beiRlnihaor PR iRG R it s HRAL ol 36

defined, an orms a partlcular the present” I nvention. In a

further asRssqciatebwih dibgtes mellens ansheesiassoamnlicaiensfhereef Funarate or a

sol vate thereof FiRFirfalndkalvhietReredf MayBlhdinimsired pér sk treat ment
and/ or proph 1ilaxiysagfap i abet es {)rel | itus, conditipns associ at ed th

di abet es maIFhcE ATRAGPYICRLTAMB S qomprisys 2 pharpaeeufically nent
and/ or pr oplytmable catierdi Suitbkandethbds fobl formubitialp theoPemaaatiaabBRdten t h

di abet es | itus an rgaln;. |,i ions t e t,he Fumarate or a

sol vate tﬂgtL%rS?yﬁéergeé&?ya{@%\e ?‘%ngs}r)?Sﬁﬁ‘f@EBg‘é{'sdm‘“g@%st n?fg'ﬁﬁg‘?fﬁd (1) in
sui t abl e dgmbbicatemeh as t hose disclosed in EP 0, 306, 228, W94/ 05659 or
W98/ 55122. No 0oXi Is : i qdl jn the above
menti oned treat ?rg%?g(ﬁﬁ%l&’ %ﬁhg%g%gﬁéﬁ § gﬁgﬁs?ﬁ%ﬂgﬁvd nt Pg%é.eﬁ%% fol | owi ng
exanpl es i |dompopitios comeriping & fusmaratgior g solvate thergefandia pharmesputieglly wo
02/ 20517 EXAMRldbhe BiefictiReAAH3979 Exanpl e 1

5-14-[2- (N et hylﬁe’%u(rga_ Et)éroirg%(l)l)varri o) e ,hoxl};llatheynaz I.]. thi azol | di ne- 2, 4-di one

f umar at e T r ate thereof 1S no ministered 1n unit dosage
form.

The active compound may be administered by any suitable route but
usually by the oral or parenteral routes. For such use, the compound will
normally be employed in the form of a pharmaceutical composition in association
with a pharmaceutical carrier, diluent and/or excipient, although the exact form of
the composition will naturally depend on the mode of administration.

Compositions are prepared by admixture and are suitably adapted for oral,
parenteral or topical administration, and as such may be in the form of tablets,
capsules, oral liquid preparations, powders, granules, lozenges, pastilles,
reconstitutable powders, injectable and infusable solutions or suspensions,
suppositories and transdermal devices. Orally administrable compositions are
preferred, in particular shaped oral compositions, since they are more convenient
for general use.

Tablets and capsules for oral administration are usually presented in a unit
dose, and contain conventional excipients such as binding agents, fillers, diluents,

-5-



A mxture of fumaric acid (0.65 g), acetonitrile (20 m) and water (0.5 nml)
was heated until a clear solution was observed, and was added to a stirred
sol uti on wd 02/20517 PCT/GB01/03979
5-[4-[2-(N-nethyl - N-(2-pyridyl)am no) et hoxy] benzyl ]t hi azol i di ne- 2, 4-di one
(2.0 g) in acetonitrile {40 M) at reflux. The reaction m xture was then
cooled to 21 Cwith stirring. After filtration to renove a snmall anount of
insoluble material the filtrate was maintained at 21 C for 72 hours. The
product was collected by filtration, washed with acetonitrile {20 nl) and

dri ed under .

5. [l 2 (N nRtessSbtis diimesmants solourans, A9Vppngs, FNNELINS 41 one
fumarate (0agdty )Tf@stabslefé rn}%’tbﬁl doated agedridiag te Wﬂlll\limmetM)l theamsi st ent
with a 5-[4-[2- {ghl%tlé‘ﬁhe@'féﬁsggﬁdlgdél c)eﬂ(ﬂo@é’)ma itol, lactose an%?ther
et hoxy] benzyl ].t hi azol 1 di.ne- 2 fumar at e n(n ? 2

5-[ 4- [ 2- ( N- Figtlay peanis 23%5;49tediﬁn}tastaﬁe)lé@n@vmhnaq}yymylwaebqi@rmané 2, 4- di one
fumarate A ghaxhWeBvativek y\mraseoaqehﬂstérzh%lﬁbuatecstlﬁﬁmt m&mﬁé%dﬁ& and vat er

(40 M) was_heated until @a clear sq] ution was obseﬁ ri) was_ added to a
stirred sol Rri€3dMple, magnesium stearate. Suitable pharmaceutically accepta e wetting

5- [ 4- [ 2- ( N- agenbyihcIbkd ﬁ)di)mﬁllaiyyl)@npham) et hoxy] benzyl ]t hi azol i di ne-2, 4-di one (
12.0 g) in acetogi

it The re ur.e was
stirron at rerl onolbpraBehRtat iy e preaie B Fot SRR otk e " ana
stirred forbl6ding iltingttalflettiGg of bee ldel iRkpested bishtimgtoperabipns mbay betsain, was hed
‘é“f ]E h gcet oNnid EiktBute e Midve bPER tiob R thosd cSPOGESns AEHINE Yrge NOUrs’ to
5- [ 4- [ 2- ( N- ereantijies of fllass.r Beshl ongrationy atchelgdubien egnventiongt 1 thaiarte- 2, 4- di one
fumarate (12.4 gbreﬁshqgld’ﬂbﬁaﬁaﬁdrﬁé%@ be A8hS RArinbf, @f%ﬁﬁhﬁle?’a ueous or
5[4[2(N—mithyl Ldl%{gmno)ethoxyl%glé t hi azol 1 di ne- 2, 4- di one
fumarate A HiXF‘Lf’P%“SH?nSf 1qris, exRylgions syupg,) or Eﬁ’cﬂ‘ilntary bepresentedasp and
wat er (200 aiy)pm@@ct E&ﬁ&bﬁﬂtsﬁtﬁhbh wathoh &af orsithditsuableashioleIRfotedse. and was
added to a @c(ied sol ut| .on

5-[4-[2- (N— mt@t@@ﬂf&yf’t‘wﬁx SRR COPHTPPHAIYER REchAS SHeReRdBE4- di one
(40.0 9) |nagmm,<ﬁo°rletxamph3 s@ﬁﬂﬁ)l rsly)up,ﬁ’redtyiealhﬂomgetabm ure was heated at

reflux for ] ] i ntai ned at
this terrperg %@c%@ﬁ] &?l?d)&gnett@é%%ll GO Elt&nft &{ét%ﬁ%@kgl tration,
washed wit hhadregmtqdrqdﬂée (atq,@muqhqnjymmnttr fowxmnbrlem@@wmtatan 21 C for 5

hours to af Tﬁbﬁlgoléatg%r_agacm noR- é&ﬁ%ﬁl&ﬂbﬁﬁ@ﬁ%&%&de edible o1ls) for
[ 2- (N-net hyl - tﬁgm m no) et hoxy] benzyl |t hi'azo] i di ne- 2, on
i

fumarate (38% arn %vtle pate aquqnﬁtemécstﬂmste pg esers or”
S-[4-[2-(N Bmte btc(p&tday rglytysl bamh@paletﬁmxprbm»va fohé:ameplé thettyi 8 4- di one

fumarate A

(5001 v PR Brox gtite of borbitrig s Gt et onenddhal VS ©f U7 2"
5-[4-[ 2- (N- petdigridg dg2npyr i dyl ) ami no) et hoxy] benzyl ] thi azoli di ne- 2, 4-di one

(2.0 g) in tetra t Xxture was
cooled to 21 C ?%ﬁﬁa?%#é@?#&%s@a}mﬁ ﬂlﬁ(ﬁlﬁelﬁgsaetéagﬁg %g}r%&%qne The solid
was col | ect eenthipingia qompoune OfﬂE%eﬁﬁnwnNmttO@tarnéWr& M@laﬁle{ chem ) t hen dri ed
under vacuu%rfﬂ 6un@1 e éﬁﬁﬂfnﬁ oﬁtth@@‘elﬁ\clﬁ And 'tﬁéeconcentratlon can be either
5-[4-[2-(N—met g am n thoxy; enzy t |az%{)d| ne- 2, 4-di one
fumarate as S%PE?%P&@F%S?J@@ of $rgniera S@T“Bf)s r@ﬁ%‘f‘%ﬁ‘l YR PRATEY DY dIsElYiB8 or ded f or

t he product twacﬁx@emhpouhd il hezehmter@ﬁefﬂteab&ﬁhahg@efos@ﬁntﬁgumoca‘suacantbner al oil
di spersi on of t.al ned u?jy .a N co T-IR
T

t he S 0 et 7
spect r omet e’ éprﬁm ?H ea‘?‘é%‘:\é? |‘§Hv Y\E?gjﬁ}l juva tsgc%sr%?‘&i itised at 1
cm 1 i nt er vahaesthBae) ghseservat vesesdrbndfdriag ag@998e amEddssohy?d@u the6@Biclel 643, 1611,

073, 928, BAD YT Hrroidyg e pntbogioh yn e et AU fro 1 1% o
infrared spé@ﬁh@ﬁﬂ&ﬂf@mv@bﬂ@fﬁ%mt was recorded using a Perkin-El ner

Spectrum One FT- PB'eﬁté%ltsﬁgﬁBhGﬁs ziﬂetp?e?aré@ 1h@ul?stéﬁ"!ial’l?rtl¥69§anf¥rrﬂatﬁfef;essor y.
Bands were obser\ﬁed at | 541, 1513,

| 6

1468, 1411, SX%pbt a&@S?"“‘i"s"?é“P"i‘§8§ S“fE%led 1'2‘3’6 Ve*“fé“smti%% B%beifigm 11 61,
1146, 1066, diSded AiD2erilEéd by 3RBosudOD, etidBdne BAde befdee, susiamding3n the/l 4 cmi s.
The Ranman spectrum of the product (Figure 2) was recorded with the sanple
in a glass vial using a Perkin-El mer 2000R FT- Raman spectrometer, at 4 cnmis
resolution with excitation froma Nd: Y& | aser ( 1064 nm with a power

out put of 400nmMWN Bands were observed at: 3099, 3055, 2965, 2917, 1747,
1707, 1645, 1613, 1585, 1547, 1438, 1382, 1327, 1305, 1278, 1257, 1211,
1169, 1036, 985, 934, 902, 826, 779, 742, 664, 639, 617, 604, 504, 472,

441, 423, 401, 346, 287 cm ~. The X— Ray Powder D|ffract ogram pattern of the

- r 1
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KV, Generator current: 40 mA, Start angle: 2.0 2B, End angle: 35.0 28, Step
size: 0.02 28 , Tine per step: 2.5 seconds. Characteristic XRPD angl es and
rel ati vewigw@ositi es are recorded in Table 1. Table 1 AngbeReB01/03979
intensit2-Theta

10.12.811. 316.312.112.413. 01014. 62. 716. 03. 716. 565. 516. 815. 917. 510017. 812. 81
8.110.418.81319. 031. 819. 48. 820. 223. 121. 593. 622. 359. 722. 658. 822. 830. 823. 650.
224.011. 424. 55. 925. 135. 125. 420. 125. 821. ~ -10 WD 02/ 20517

26. 23326. 558. 927. 981. 328. 217. 528. 626. 229. 01629. 317. 129. 624. 430. 47. 431. 31131

.82732. 114 . T - ; i 4-state NWVR
spectrum 01‘3s {%trﬁ% 9%@%‘& (%Jd%?%géel? rgsélyﬂ?él%asc t?rﬁepgéﬁgé é gg&é ?SBIE;E@g g&) k‘ll\}ﬁg 60

i nstrument copwesitiondo cilige saifomy distribation pf hewgveeampainint o a 4 mMm
zirconi a MAS rotQr: fbidss = ﬁﬁtfh : 0 kHz. The
~3C MAS spectr ur'rL?S'r \/\}astsc bacqw%ﬁﬂg’;thg%rggq po asfvlﬂgé{s%lﬁ)'?e?%gngﬂgﬁl%gg - Hahn

mat ched pr ovatten qrapinteskdiesstions fppuse ipdhe medieal; traabpenticareemeds) and pr ot ons

were decoupl ed dad hded hefeitihe itdrhPPhatfiabeltRallyBedeplabR' RfiB@Ees™dul at ed (TPPM
conposite sequen&fs. 6Chem,cal Sgl, ts ,vverte% xternally referenced to the

car boxyl at €C8IPgH PMBPSjiqnsand ingredients oHEhuman, &nd etermanaws: fkr e

observed atexafBlethe be2mOphdrmateutit@llylaccdptbld sall thbraced 8 Vetbrinddlz. 4, 138. 5,
140. 3, 144.3 %2@9415157' 7, 168.9, 173.4, 175.8 ppm Properties of the

Fumar at e, raé?g r the product of Exanple 3 Solid State Stability of
t he Fumar at e Thellegirestnsinatmiontfabihdriprgvidds a inethdd dioy thelbrsstarearandds det er m ned

by storing J: . f . ri i : e at a) 400C
7”755 Rel auT SRR Bf oy e odrd o ok g P b AR Bk Sl (00

cl osed, f orcettaimpentplicatiansthareaf; w a humangrywpdmmap mpmoaf whichi nal cont ent and
degradat | O’Eoﬁ{g?ﬂbkcécﬁnihf&té?&tg%‘éﬂ%&%e Adn-AAC amod B8 imaNate ot 8961 hgant

degr adati on, observed (HPLC aigay 100% initia 2 b), S GC. No significant
degr adat i orfheyeeidpRmmiagmMr noy anmﬂilf’inﬁ?% thereogw Properties of the
Fumarate -11 V@ 16n$47E /67BN AtOS SoRdrdihe 1o &dniventigiaheetholi§lSuét| K

oS o e RS bl e s el B O kRS R 2l e s
For m Desi grPharmabiopoéiadyiRefnihgton's Ph&Gficeytichl Saaes QylacinPutdishing dd.)i ngst one) .
Martindale The Complete Drug Reference (London, The Pharmaceutical Press)
and Harry's Cosmeticology (Leonard Hill Books).Conveniently, the active
ingredient may be administered as a pharmaceutical composition hereinbefore
defined, and this forms a particular aspect of the present invention.
In a further aspect the present invention provides the use of Fumarate or a
solvate thereof for the manufacture of a medicament for the treatment and/or
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 and certain complications thereof the Fumarate
or a solvate thereof may be taken in amounts so as to provide Compound (I) in
suitable doses, such as those disclosed in EP 0,306,228, W094/05659 or
W098/55122.
No adverse toxicological effects are indicated in the above mentioned
treatments for the compounds of the invention.
The following examples illustrate the invention but do not limit it in any

way.



Hausner Ratio: 1.0 Melting Point of the Fumarate The nelting point of the
Fumar at e was determ ned according to the nethod described in the U S
Phar macopweioanoddsP 23, 1995, <741 > "Melting range or tenperct/gBeyo3@vocedure
for Class la", using a Buchi 545 nelting point instrument. Melting Point:
157. 40C Tonset of the Fumarate The Tonset of the drug substance was
determ ned by Differential Scanning Calorinetry using a Perkin-El mer DSC7
apparatus. Tonset (|1 QoC/ m nute, closed pan): 156 oC -12 WO 02/ 20517
CLAI Ms: PCT/ GBO1/ 03979 1. A conpound

5-[4-[2-(N-net hyl - N-(2pyri dyl ) am no) et hoxy] benzyl ] t hi azol i di ne- 2, 4-di one,
fumarate salt or a solvate thereof. 2. A conpound according to claiml,
charact eri seBXAMPRES it provides: {i) an infrared spectrum substantially
in accordance with Figure 1; and (ii) a Raman spectrum substantially in
accordance with Figure 2; and (iii} an X-Ray powder diffraction pattern
(XRPD) substantially in accordance with Table 1 or Figure 3; and (iv) a

solid state EsanpleRl spScltrldrtNsmethylN-(ZxpysidyDaminethaxdbenaydh Figure 4. 3 .
A conpound amhifrolidii@-2,9-diéred finlaratechar acterised in that it provides two or
more of (1) an | nAkdkefle SPRGUELRNEHY)! dtontrild (BGERLARRSR: 1 5 Byt oure L
(i1) a Raman ?Sﬁplfcf r umﬁiub tangltal | cc‘gga[nanceg\gl t |sgur<§ - (11i1) an
X- Ray powder%W ed il A Cloat folytypr bl AYASFAASA T SIreg,SalHeR wi t h
Table 1 or Ffful4e[23(N-mefhylN-Ebpyridydastino)ethox Kivrnap bhiezalidinauddtdions al |y in
accor dance wWi2t0hg)Rh@oétenirile ¢®im{)ax refluxe| Thernrgaqiidnthixtude vaethieargsle@to f rom 154
to 159 0C. 91°€ VRNRARE. ARGHIHuAh loYeRBYe #8Malllanfohfl SFinsolitle thardifdl PUT! 1 ed
orm the filtrate was maintained at 21°C for 72 hours. The product was collected by

filtration, washed with acetonitrile (20 ml) and dried under vacuum to afford 5-[4-

[2-(N-methyl-N-(2-pyridyl)amino)ethoxy]benzyl]thiazolidine-2,4-dione fumarate

(0.83 g) as a crystalline solid.

'H-NMR (ds-DMSO): consistent with a 5-[4-[2-(N-methyl-N-(2-pyridyl)amino)
ethoxy]benzyl]thiazolidine-2,4-dione fumarate (1:1 salt)

Example 2  5-[4-[2-(N-methyl-N-(2-pyridyl)amino)ethoxy]benzyl]
thiazolidine-2,4-dione fumarate

A mixture of fumaric actd (7.8 g), acetonitrile (50 ml) and water (40 m})
was heated until a clear solution was observed, and was added to a stirred solution
of 5-[4-[2-(N-methyl-N-(2-pyridyl)amino)ethoxy]benzyl]thiazolidine-2,4-dione
(12.0 g) in acetonitrile (200 ml) at reflux. The reaction mixture was stirred at
reflux for 20 minutes, then cooled to 21°C over 1 hour and stirred for 16 hours at
21°C. The solid was collected by filtration, washed with acetonitrile (50 ml) then
dried at 21°C under vacuum for 5 hours to afford 5-[4-[2-(N-methyl-N-(2-
pyridyl)amino)ethoxy]benzyl]thiazolidine-2,4-dione fumarate (12.4 g) as a white
crystalline solid.

Example3  5-[4-[2-(N-methyl-N-(2-pyridyl)amino)ethoxy]benzyl]
thiazolidine-2,4-dione fumarate

A mixture of fumaric acid (26.0 g), acetonitrile (220 ml) and water (200
ml) was heated until a clear solution was observed, and was added to a stirred
solution of 5-[4-[2-(N-methyl-N-(2-pyridyl)amino)ethoxy]benzyl]thiazolidine-
2,4-dione (40.0 g) in acetonitrile (800 ml). The reaction mixture was heated at
reflux for 5 minutes, then cooled to 21°C with stirring and maintained at this
temperature for 48 hours. The solid was collected by filtration, washed with
acetonitrile (100 ml) then dried under vacuum at 21°C for 5 hours to afford 5-[4-

-8-



5. A compound according to any one of clainms 1 to 3, in a solid dosage
form 6. A conpound according to any one of clains 1 to 3, in a

phar macewo ¢xdsy7 accept abl e form capabl e of being m |l ed ecTtigBotosd7ed form
7. A conpound according to any one of clains 1 to 3, in a pharnaceutically
acceptabl e formand having good flaw properties. 8. A process for preparing
the fumarate or a solvate thereof, characterised in that characterised in
that 5-[4-[2-(N-methyl-N-(2 -13 WO 02/ 20517 PCT/ GBOL1/ 03979

pyridyl)am no) et hoxy] benzyl ]t hi azol i di ne- 2, 4-di one (Conpound (1)) or a salt

LT PR e st pa e aoR Mo
42 D8

sol vat e of $ prepared; and the Nitrate or a soI vat e
t hereof is recovered. 9. A pharnmaceutical conposition conprising

5- [ 4- [ 2- (N-Exdrple-4N- ( Beidr[2e(N-mathybd-2-ppridyDemind)¢thoxgibenzyd] ne- 2, 4- di one
- fumarate Orthi’azﬁﬁhifélﬁﬂd'ﬂﬁfeeﬂinarﬂ a pharmaceutically acceptable carrier

t her ef or
pyri dyl )am&&l Qflﬁ%r {ea’nzog IfL}rﬁ?ﬁILg%g&lnfﬁg%zteﬁlélﬁ%ﬁqmrafldrggp%\W@ ylded ol vate
t her eof f Ol‘toﬂ 3é§m£‘%1€as€fqt\?§ of fdfdpelrmethyiNs@anesly)aminojethexny] of
5- [ 4- [ 2- ( N-beatzyijthiakbliding2r4-diphd ¢h ppinaetnahydidferany2( tij stzeflixdi Ties 2, 4- di one
I urar ?rte e © gﬁﬁctmlrx@hﬁe Was e8Ik td PIoCtviigh S %ﬁm\g&s@ﬁlsﬁu{?ﬁgésga”e nf)c:‘ o eghe
with di abet% eg{p%tF F’l‘ﬁ@@&a@ﬁh?co‘?{ecgﬂ% r!r%ﬁll cagl %ﬁe ‘?‘Hb‘oﬁg'ﬁff‘ dro fl]l 6

. AN@ A( 9. Agnirthen d wé&lfsdebv%&u or 48, hR&rS/ﬁt Ab°Gato give 5-[4-[2-(N-methyl-N-
WD (+. 7Ge@{pyuidybantrmdtbanydbdnzal]thidzotidine 2obilivat Grharajeca || arpstaiing ca] c<al] c<
a] ca] ca] ca]s@ﬁhggbq;g}_ca] ca] ca] cal] caU] caU] ca] caU] ca kru}j/{Ovcr.
r'"&&& L, FOMDZOi 0
1R1i 223~ytoj e [ V] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] cal] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] caU] ca] ca] ca! 337J79x: ::: >@ @dBB
C(C, GGCCMCCRFFI HLOL[ Lj LL=MzOOLQzt ni d_ZU] ca] ca] ca] ca] caU] cal] ca] ca] ca] ca] ca
] ca] ca] ca] @m@&al%@d@a o m@]ﬁahﬁal&f ¢a] ca] ca] ca] ca] ca! LQRT-

U4 UAUPUUVV. } o,\f't ﬁé X ]wca] ca]jca]calc
Z]U] c;? ]c;? ]Cg%\{%%fg sing a 1co?et 7%8 RspecﬁoﬁteT ..g qureso j:??)pi( l1%:gtglre 1). Jcalcalcal e

E QY a Dath siepbdiiiitdd e tnf ¥ intdrvdlg Bunds Gietd dfsetved i r282573854, ZU| ca] ca] ca]
cal ca]] cal cel9al 8] cedzabenkea) oab) cabe i mal oad, aabsabea) cakcpigal cal cal cal

ig%ga]()c ?IU]L%!] S@( W(%% 439 (é % 0688 (V1P 102 a7 vos09gge

O)- Y0/<100)@9<gx& ()- YY0%s& ()- #10%& ()-10%g& ()- s 10%& () -

The infrared spectrum of the solid product was recorded using a Perkin-Elmer
Spectrum One FT-IR spectrometer fitted with a universal ATR accessory. Bands
were observed at: 2932, 2765, 1749, 1693, 1642, 1611, 1541, 1513, 1468, 1411,
1382, 1357, 1328, 1303, 1270, 1250, 1235, 1216, 1174, 1161, 1146, 1066, 1036,
1002, 972, 928, 903, 884, 825, 786, 766, 736, 714 cm™".

The Raman spectrum of the product (Figure 2) was recorded with the sample in a
glass vial using a Perkin-Elmer 2000R FT-Raman spectrometer, at 4 cm™
resolution with excitation from a Nd:YAG laser (1064 nm) with a power output of
400mW. Bands were observed at: 3099, 3055, 2965, 2917, 1747, 1707, 1645,
1613, 1585, 1547, 1438, 1382, 1327, 1305, 1278, 1257, 1211, 1169, 1036, 985,
934, 902, 826, 779, 742, 664, 639, 617, 604, 504, 472, 441, 423, 401, 346, 287

cm™,

The X-Ray Powder Diffractogram pattern of the product (Figure 3) was recorded
using the following acquisition conditions: Tube anode: Cu, Generator tension: 40

9.



"()*+}[MP1 10 10 10! 9s109& ()- ! 110%g#g#& ()-! 110%gg& ()-110%& () -

0- 10%& ()-+7G@BW1 10 1! L10%T& ()-L10%T& ()- 109%& ()-

S10%T& ()WH'0@LM9F& ()-910%0& ()- "?M1 PCT/GB01/03979

10, s$10967& ()-! L10% (& ()- L109& ()- L109%A& ()- L109%F& ()-! L109AT& ()-ap
dEM?1 10, MLOYT& ()-g +100T& ()-*: 1090& ()- (10%& ()-9 @OW& ()-

091099& ()-kopgrluj @ 10L10%& ()- 10T 10T 10T@109d& ()-!, S5: 1099 T& () -
110968 ()- /3109& ()-}j/{}[<j @10 10%& ()-!: &10%a&& ()-g

1092 & ()-! s10%z& ()-!SL109MN& ()-"910%& ()-{hCzX6j @10!' 10%z& ()- !!"

10%2z& () - Wk, 0 b Wh 9 "Adord = 10922& (Jp d

1092& ()-" ! &;[T&?ilrgﬁ%%fé%enﬁ ab mA,Jé%e(g %ﬁg‘ 49 2é, End angle: §§‘O °)29, Step
size: 0.02 °20 , Time per step: 2.5 seconds.Characteristic XRPD angles and
relative intensities are recorded in Table 1.

Table 1
Angle Rel.
Intensity

2-Theta °® %
10.1 2.8
11.3 16.3
12.1 12.4
13.0 10
14.6 2.7
16.0 3.7
16.5 65.5
16.8 15.9
17.5 100
17.8 12.8
18.1 10.4
18.8 13
19.0 31.8
19.4 8.8
20.2 23.1
21.5 93.6
22.3 59.7
22.6 58.8
22.8 30.8
23.6 50.2
24.0 11.4
24.5 5.9
25.1 35.1
25.4 20.1
25.8 21.9

-10-



10%g9& ()-  10%& ()-3"10%& ()-910%& ()- 10z 10z 10zs< 10% & ()-.
r*"}[<b@10! L$10%& ()-'!" 10%g& ()-!" 10% ;& ()- 10%& ()-
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The solid-state NMR spectrum of the product (Figure 4) was recorded on a Bruker
AMX360 instrument operating at 90.55 MHz: The solid was packed into a 4 mm
zirconia MAS rotor fitted with a Kel-F cap and rotor spun at ca.10 kHz. The 13C MAS
spectrum was acquired by cross-polarisation from Hartmann-Hahn matched protons
(CP contact time 3 ms, repetition time 15 s) and protons were decoupled during
acquisition using a two-pulse phase modulated (TPPM) composite sequence. Chemical
shifts were externally referenced to the carboxylate signal of glycine at 176.4 ppm
relative to TMS and were observed at: 40.7, 52.9, 55.5, 66.0, 110.9, 116.7, 131.1,
132.4, 138.5, 140.3, 144.3, 150.6, 157.7, 168.9, 173.4, 175.8 ppm.

Properties of the Fumarate, recorded for the product of Example 3

Solid State Stability of the Fumarate
The solid state stability of the drug substance was determined by storing

approximately 1.0 g of the material in a glass bottle at a) 400C/75% Relative

Humidity (RH), open exposure, for 1 month and b) at 50°C, closed, for 1 month.
The material was assayed by HPLC for final content and degradation products in
both cases.

a) 400C / 75% RH: No significant degradation observed (HPLC assay
100% initial).
b) 50°C: No significant degradation observed (HPLC assay 99% initial).

Flow Properties of the Fumarate
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The ratio between the bulk density and the tapped bulk density (Hausner Ratio)
of the Fumarate was determined using standard methods ("Pharmaceutics - The
Science of Dosage Form Design", editor M. Aulton, 1988, published by:Churchill
Livingstone).

Hausner Ratio: 1.0

Melting Point of the Fumarate

The melting point of the Fumarate was determined according to the method described
in the U.S. Pharmacopoeia, USP 23, 1995, <741> "Melting range or temperature,
Procedure for Class Ia", using a Buchi 545 melting point instrument.

Melting Point: 157.40C

Tonset of the Fumarate

The Topget 0f the drug substance was determined by Differential Scanning
Calorimetry using a Perkin-Elmer DSC7 apparatus.

Tonset (10°C/minute, closed pan): 156 °C
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(ii) a Raman spectrum substantially in accordance with Figure 2;

(iii) an X-Ray powder diffraction pattern (XRPD) substantially in accordance

with Table 1 or Figure 3;

(iv) a solid state 13C NMR spectrum substantially in accordance with Figure 4;

and

(v) a melting point in the range of from 154 to 159 OC.

4, A compound according to any one of claims 1 to 3, in purified form.
5. A compound according to any one of claims 1 to 3, in a solid dosage form.
6. A compound according to any one of claims 1 to 3, in a pharmaceutically

acceptable form capable of being milled or in milled form

7. A compound according to any one of claims 1 to 3, in a pharmaceutically
acceptable form and having good flow properties.

8. A process for preparing the fumarate or a solvate thereof, characterised in
that characterised in that 5-[4-[2-(N-methyl-N-(2-
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and a pharmaceutically acceptable carrier therefor.

10. A compound 5-[4-[2-(N-methyl-N-(2-
pyridyl)amino)ethoxy]benzyl]thiazolidine-2,4-dione fumarate or a solvate thereof
for use as an active therapeutic substance.

11. A use of 5-[4-[2-(N-methyl-N-(2-
pyridyl)amino)ethoxy]benzyl]thiazolidine-2,4-dione fumarate or a solvate thereof,
for the manufacture of a medicament for the treatment and/or prophylaxis of
diabetes mellitus, conditions associated with diabetes mellitus and certain
complications thereof.
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