WO 02/ 20517 PCT/ GB01/ 03979 A THI AZOLI DI NEDI ONE DERI VATI VE AND I TS USE AS
ANTI DI ABETI C This invention relates to a novel pharmaceutical, to a process

for the W(ﬁﬁfk’b?ﬁi on of the pharmaceutical and to the use #EfT(t[;ﬂﬁ/03979
pharmaceutical 1n medicine. European Patent Application, Puf) I catlon

Nunmber O, 306, 228 relates to certain thiazolidinedione derivatives

di scl osed as havi ng hypogl ycaem ¢ and hypolipidaemc activity. The
conpound of exanpilaZzOR(MDINEDEINE DERSAIGE IABIDOITE4ISE AS ANTIDIABETIC

[ 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 discloses certain salts of the
conmpounds of EP 0, 306, 228. The preferred salt of WO94/05659 is the nmaleic
acid salt. It haShisonvenEen raatscioearovd! fHaahadcCatipdod frbjess oritbe a novel
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particul arl table an nce 1s sul preparati on and
handl i ng. . . t®@¢iRumarate al so has a high melting point and possesses good

bul k f1ow proper giigpeanPRediBHiBhtfon, PublicAB6EENABeS ,F@é,b?g t¥s foenabl e to

| ar ge scal e phar macegt I c&l processi gj(rg and_ especially to large scale

m | ling. Theeriaynazelifdinedigne darvahissahiedpse] anhavang hypaghicaemicqmdni ¢ and

repr ngci bl E}J{’po@iﬁalﬂﬁeﬁﬁb ity C Wh@é?}dp&kﬁﬁb@?}_{i@ﬁ)lkQOQ?E?EIE@(%,MS?E’_@[[@I i oni _ Thle
novel Fumar al so use rmaceuti cal. .proper s.,and in particular
it is indi c@r@%we@%@k—a¥ﬂﬁyqiaﬁn@ﬁ@0§ﬁ§aw@mlg’zgﬁ@;nari%-pb%wy| axis of

di abet es ne(Herdinefter abndefeired® @ws'ComipatetIW).t h di abetes nellitus and certain
conplications th . i Nt h i i vi des

ST [ 25 (N ot ny T REeraE b Aitadl'® *ﬂéc%é?%@&%&ﬁ?ﬁ?%@%ﬁsﬁi ne- 2, 4- di one
funmar at e saflisclosesgegainsaltseof thteenapdundsof ERBI306,22Be The peaferra salf of

mono- Fumar atyen$ahi658Ss firmRdchiama 1:1 nolar ratio of Conpound (1) and
fumaric acid. Mono Funarate salts al so optionally conprise anot her

nonoval ent sal t i Hdas pew bsei fisepyernd thatimponad 8 fonmsamays! famasateisdh, to
provide a " [Hex8shffeaklso rérrod® dsaNOUn@hrASN Y is pHEcIMTREEEIE 2RG OVi des an
Infrared s pﬁgr}cre lilsrrsluitable for bulk preparation and handling. .. The Fumarate also has a

high melting point and possesses good bulk flow properties. The Fumarate is

therefore surprisingly amenable to large scale pharmaceutical processing and |

especially to large scale milling.

The novel salt can be prepared by an efficient, economic and reproducible

process particulafly 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
substantially in accordance with Figure 1.
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In one favoured aspect, the Fumarate provides a Ranman spectrum

subst ant ived by245m7 accor dance with Figure 2. In one favour eBCHSBOU03974 he
Fumar at e provides an X-Ray powder diffraction pattern (XRPD) substantially
in accordance with Table 1 or Figure 3. |In one favoured aspect, the
Fumarate provides a solid state 13C NVR spectrum substantially in
accordance with Figure 4. In a further favoured aspect, the Fumarate
provides a nelting point in the range of from154 to 159 C, such as 155 to

158C, for exarrpl tion provides
5-14-[2-(N-net hy Ohé?%\%u(?eqésg %t&%@ﬁ Irali x?ﬁbgg;{ﬁﬁp%é%ﬁpdl ne- 2, 4-di one
f umar at e saSUfOSta@ﬂrﬁélrya@taéNréwe Wl'ih Kigare 2+t provides: (i) an infrared spectrum

substantially i Wn%@?ﬁ%?&ﬁas‘ﬁé&WhEthhﬁﬁtejz-pro@ﬂgs af Xi-RaPp&dgn spectrum
: 111) ‘an X-Ray powder

substantially in accor 9\Sll ure 2;

di ffracti ondi Cflepﬁafeémz?s%% SNy uyanﬂrda%Qf»‘owla able Lgritguragl e 1 or
Figure 3; and (ilone f@x@iulr@ti@s edtetha,BmeMé Fioektes bEdisditatedACINNIRY i N
accordance with F'%%”e A F esent knven i on enconpasses the Funarate

or a sol vat PEHERE Stanit"?m'é\tl%(:&o e WD FIgS & when adni xed with ot her
materials. Thus Inm iﬁlrthelaﬁapmn’ed bspectethed uprapate genviddse rhelting pdiat rtha sol vate

ther eof 11 rapBPLAREH 15950ad B! N oARREE! f BELGHIA AT God e

Fumar ate or s oot Vet d % urthér aspect
there is prpefeed aspest, rduﬁmrvmt@nmm\g@svhfde[& @emetiyliNk(2crystal line form

Al'so, the 'Mﬁ}i b&mo%tﬁ&ﬂs&lzmﬁufz%mh@tﬁ 8fons ﬁlrﬁﬁ%ﬁ stanecrh%pafcterfge@ solid

phar maceut i ca accep form such as a sol1d dosage form especially
when adapt®d ?td?PféYléiPS adm ni stration. Moreover, the i nvention al so

provides t aﬁiﬁﬁ%ﬁﬁ%p@dmﬁl@bub@faﬁtlélﬁelhex@&orﬂﬁho@ w1ﬂhE1rgﬁﬁCB uhiical Iy acceptable
BN e W i
(iii) an X-Ray powder diffraction pattern (XRPD) substantially in accordance
with Table 1 or Figure 3; and
(iv) asolid state 13C NMR spectrum substantially in accordance with Figure 4.

The present invention encompasses the Fumarate or a solvate thereof
isolated in pure form or when admixed with other materials.

Thus in one aspect there is provided the Fumarate or a solvate thereof in
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



Fumarate or solvate thereof in a mlled form Furthernore, the invention
provi des the Fumarate or solvate thereof in a pharmaceutically acceptable
form espeaozakdsy7in bulk form such formhaving good fl oRCPGBPEOIITES,
especially good bulk flow properties -2 WO 02/20517 PCT/ GB01/ 03979 A
suitable solvate is a hydrate. The invention also provides a process for
preparing the Funarate or a solvate thereof, characterised in that
5-14-[2-(N-met hyl - N- (2- pyridyl)am no)ethoxy] benzyl]thiazolidi ne-2, 4-di one
(Conpound (1)) or a salt therof, preferably dispersed or dissolved in a
sui tabl e sol VemAsh?taHl@?t?l(r?cglé’\éﬁ source of funmarate ion and thereafter,
if required, a solvate o su tlng Fumarate is lE?repared and t he
Fumarate or a solWin¥entiarasfprpeidess prpeess dor meparisitye Faomptama (1) is used

Icg the :je?cédl%’t‘e tHR e Cdhdtakderibe @ tmt@t[qqét(&dmefhgrmtzsu' tabl %/ ablsalt of t
nmpoun use referably presen

in a prot or@f"égl)ﬁ@mﬁ)eﬁ @ag‘f%ﬁ 14@&@?@%@’@%@9@@’@@ E?D PFepat for exanpl e
acetoni t ri | @erofprefehubily dlspksrbedacﬁr dﬁssbllva@itﬂe[ ﬁflubmolv@ﬁt & eadted wuRh as

net hanol , or_a hydrocar bon, 3%115: f;r %13 gl t?gﬁi ﬁgch as acetone, an
ester, such e aglePaapd trea erl’\ POGEHaf SV PP S uch as

di chl or onet Fema&ateas pwptieed, armirthaﬁumm@&mrca sabiatk thsmoﬁlsascoare&ﬁl c acid; or a

m xt ure thereof. &%}?'@Oﬁ‘g}ohﬁﬁl (15 @ég&@wtﬁgr Ctl{)l gglg%gat%yiign pigosto%ag%“ c acid.

The fumaric acid In so can d as a
solid. Suitsne %@F&b@htas‘ﬁalﬁ chomﬁ@urfdiﬁhlﬁuée@@ﬁhle feactiande, water, a nitrile

such as acetoni t@bhgeuﬁ(ﬁqyﬁtﬁyggﬁgwﬁ&engh aaprotlogx@g t&heohol such as net hanol
or ethanol, or a mﬁ_ﬂgr solvents. An alternative source of funmrate ion

for a salt of CoftsH qa)m‘?%s%\‘e@\t/isci’e‘&itfﬁ?fo& CXPHRIS 2SB{PRItRIE, #5HR9T ¢ acid for
exanpl e anm@ich uma&nanwraﬁ@an @h alld’aﬁolfsxkb’li&islnﬁetlﬁ’dﬁod or @alytiroehrban, sabh Be, for

exanpl e ethyl am n e concen ti of Conpound (1) is
preferably ﬁyjhl Pﬁeaelf g?fbeesya‘t% aﬁ%p}le \?&EF fe PRA 5‘Iaﬁr‘?‘g“y?ﬁ‘iﬁ?% CpPeterably in the
range 5 to R08gendied hydrcambn atdhas chxfhlorbnnﬁman«:; oaeiaterswlantdrgase avié pref erably

in the rangg, .nf A inq)m] . The reaction is usually carried out
at anbi ent %Cﬂasefg%e:t@raé%é%w (e eva ‘ed tenperature, for exanple at the

reflux tenperat u@@n@metnﬁﬁ, the Feuser Of fiymareseiigh isAymaric 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 nitrile such as acetonitrile, tetrahydrofuran, or a
lower alcohol such as metharnol or ethanol, or a mixture of solvents. An '
alternative source of fumarate ion for a salt of Compound (I) is provided by a
base salt of fumaric acid for example ammonium fumarate, or the fumaric acid
salt of an amine, for example ethylamine or diethylamine.

The concentration of Compound (I) is preferably in the range 2 to 25%
weight/volume, more preferably in the range 5 to 20%. The concentration of
fumaric acid solutions are preferably in the range of 3 to 20% weight/volume.

The reaction is usually carried out at ambient temperature or at an elevated
temperature, for example at the reflux temperature of the solvent, although any
convenient temperature that provides the required product may be employed.

Solvates, such as hydrates, of the Fumarate are prepared according to
conventional procedures.

Recovery of the required compound generally comprises crystallisation
from an appropriate solvent, conveniently the reaction solvent, usually assisted by
cooling. For example, the Fumarate may be crystallised from water or a nitrile
such as acetonitrile or tetrahydrofuran or a mixture thereof. An improved yield
of the salt can be obtained by evaporation of some or all of the solvent or by
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conveni ent tenperature that provides the required product nmay be enpl oyed.
Sol vates, such as hydrates, of the Funarate are prepared according to
convent i om@ab2/prseredur es. Recovery of the required conpounBCTemer/edory
conprises crystallisation froman appropriate solvent, conveniently the
reaction solvent, usually assisted by cooling. For exanple, the Fumarate
may be crystallised fromwater or a nitrile such as acetonitrile or
tetrahydrofuran or a mxture thereof. An inproved yield of the salt can be
obt ai ned by evaporation of some or all of the solvent or by -3 WD 02/20517

PCT/ GB01/ 03 : t ' ' I 5;%(;; gt%m% . f0 by
controll ed %g%ﬁh%ﬁoﬁlte %e'gﬁlg{i F%egé%%gglg@ r et ul hg%%orq%ﬁg’ J())ét%\g? cipitation
t enper at ur eiNSHESS cCEHCHY CAROLIE DipswiHatien tempgrasvie andhseedingroaiibs tsetlita y of t he
pr oduct forimprgyﬁgaéﬂrb&@mig@ dFe Iﬁbmtlﬁ%ﬂ.ni tiated by seeding with
crystals of the Fugeﬁraé.e or ag Zbol.vale t her eqf but‘ﬂ1 this is not essential.
When t he nono- FuRF%{Esaue ¢an alsopeinifisted by seedipgiitharyplapbbeer monoval ent
sal ting i onfurkatafe casa salvatl tharkof b tids isaiot ad¥emilum cation, the said salt is
conveniently for reackti n he,.nmono- Fumarate with a solution of the
chosen monoval en?ﬁ‘g%p{elnﬁ &’%‘ﬁ@g‘?%rsag}sawl’ée%fa PIPIIERE ARPBHi um i on Conpound
(1) is prepareayabnterltngipnt Hick apwmalield oetilioe smnenaim esgidnhdeasaiddascl osed in

Cooa) ooo: a8 BkARY 1ROy DG vRehaTEEDaAt Fih 8 3RB0FEFye2n]

W94/ 05659 are i ncorporate rence. mari ¢ acl
conmer ci al | Shosgmimoasrdericalingen. fuyrxampleeomptal ef ammpeiumeom " Tonset” i s

general |y det elr lrti:&ﬁgom (tI)DE bfe@ﬁ&atabc%rdiﬁg@mwﬁn ﬁ%’c&[ﬂr&?%ﬁéﬁ a@@ﬁ’osBag a
Phar magewt | GHOEHE b0 isaiarand WO RSl dikiosmpiot BB SRS For d and
Ti mmi ns, 1988@ WO94/MI3659 enyiecarporhred bofeicispendemng. to the intersection of the
pre-transi t| on seline.wth the extra o.I1 ed | eadi.ng edge of the
transition". W urﬁasrécdacﬁag]rsé?‘l ﬁoweﬁc@@b’é&?l %’?e CEPRA R conpounds the term
"good flow prop®henased Hegeis tictteih T ghad' acg@eialydletymited byai d conpound
A T T e L
herei n t he abapfor example expressed in Pharmaceutical Thermal Analysis, Techniques
and Applications", Ford and Timmins, 1989 as "The temperature corresponding
to the intersection of the pre-transition baseline with the extrapolated leading edge
of the transition".
When used herein in respect of certain compounds the term "good flow
properties” is suitably characterised by the said compound having a Hausner ratio
of less than or equal to 1.5, especially of less than or equal to 1.25.
"Hausner ratio" is an art accepted term. When used herein the term
'prophylaxis of conditions associated with diabetes 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.
Conditions associated with diabetes include hyperglycaemia and insulin
resistance and obesity. Further conditions associated with diabetes include
hypertension, cardiovascular disease, especially atherosclerosis, certain eating
‘disorders, in particular the regulation of appetite and food intake in subjects
suffering from disorders associated with under-eating, such as anorexia nervosa,
and disorders associated with over-eating, such as obesity and anorexia bulimia.
Additional conditions associated with diabetes include polycystic ovarian
syndrome and steroid induced insulin resistance.
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" prophyl axis of conditions associated with diabetes nellitus' includes the
treatnent of conditions such as insulin resistance, inpaired glucose

t ol erancayo otiggseT i nsul i naem a and gestati onal diabetes. DeabeBesoived | it us
preferably means Type Il diabetes nellitus. Conditions associated with

di abet es i nclude hyperglycaem a and insulin resistance and obesity.
Further conditions associated with di abetes include hypertension,

cardi ovascul ar di sease, especially atherosclerosis., certain eating

di sorders, in particular the regulation of appetite and food intake in

subj ects suffertigcdm d;ﬂf@a%r?s%f%ﬁcﬁu&mgdc@ét&fiwwdthbefégﬁ{en?tﬁé' ng, such as
anorexi a nervosa, (ipl di sorders associ at ed h over-eati ng, such as

obesity anENEABPESEPS hergi IH’FIH es TapAlidiSearsasPedially fanshdiserse aspanied wit h

di abet es in@ithldﬁ dwémpmshucsfmau difbet&)nElnOE dadbetis hegheoghtiypduced insulin
resi st ance. 1/ 03979, The %%frggl i.cations of conditions

associ at ed %{prtnﬁru n§8 1té§ g&%ﬁ%ﬁ% ClRyRsReEg S B TVRETIEISES r enal

di sease, espmpbroatleyosisemdlendstagamaaladisasi.ated with the devel opment of Type
1 di abetes incl t I rul |t|s gl oner ul ar
scl erosi s, nephr%?#%ﬂ%@%?QﬁB&&ﬁ%%Bﬁ%{engﬁﬁgauﬁgpnﬁgghl qﬁg fhgrapEiiicend st age
renal di seapeperfies: Ebﬁﬂﬂmn@dnmoeam@edm@lwm@wdesdhe Fhaaiate/ara sobvetdhas usef ul

t her apeut i CiefpPRBE &San alélaee fHefRiRic Lfb¥gRLd on accordingly provides the
Fumarate or a solvate . thereof use as an active therapeutic substance.
More parti cul ar |3ore pratiglade Hie praseahiventioprrsoydesthe Fampiataesa olwte a sol vat e

t he(r]I e?f f ortheieef fon ubd 1 the &ﬁétﬂﬁﬂﬁan@t Nt lhplaftmw@aﬂe&s@ﬂt‘xemﬂug%h&floﬂ@lt litus,
conditions _ass be e me a r n conplications

t her eof . THES %aﬁﬁ(i tﬁ%ﬁ if ‘F?é‘}a@o?o“ﬂ’j&?a E‘?FF# stered per se or,
preferably, as drlmrﬁnnaateuirlacsalvateahqmsﬁ thayobe adismistaedpérse g a _

phar maceut | sghtabry, 36 SSRhARL S Al Edilos B 10l SuRENOdR LRt ANl ating ¢ he

Fumarate or* a so are Conmpound

(1) in the @bmﬁ@blﬁémhebn%ldtabkﬂJbﬁh@@tﬁDofm’muMmgrﬂ@h Figharatetdne spivetsent

I nvention %&%opa{re‘gbﬁ’é’r§ll}ath85@(ﬁ1§@8&ﬂtfbxﬁ &&{HF{I‘P)% t*@%o@g%'fﬁ the
ceut cal

Fumarate or a_solvate thereof and a pha acceptable carrier
t heref or . publications.

Accordingly, the present invention also provides a pharmaceutical
composition comprising the Fumarate or a solvate thereof and a pharmaceutically
acceptable carrier therefor.

The Fumarate or a solvate thereof is normally administered in 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,
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The Fumarate or a solvate thereof is normally adm nistered in unit dosage
form The active conpound nay be adm ni stered by any suitable route but
usual | y yoohzosor al or parenteral routes. For such use, tkerT/caapeend wi l
normal |y be enployed in the formof a pharnaceutical conposition in
association wth a pharmaceutical carrier, diluent and/or excipient,

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 betabfétﬁﬂﬁeagteﬁtrs nﬂl@tflcatn@sbhﬁirﬁe%rarﬁﬁ%wu%ts Pladburtd t%gudrfél W fﬁ‘? rations,

powders, granul e enges, past i reconstitutabl e po
i nj ect abl e a§fdtS: rﬁhﬁéﬁﬁ‘?tén‘saéﬂbﬁtc%‘ﬁ@ a%ﬁ(’f@li}gﬂé?ﬁ &RQwn methnds dn ’Eh@rail'fes and

transdermal devi swablé:maérb Yoragderimthslecalphiese; aFRAROI 1a0fdSe afEothey ef erred, in
particul ar sh ped o gisml ons, .sin re.convenjent for

t re
general use® b?%efl Ltaeragts incly IStaégl?'nH‘?gg't“}y Yrefidepeant yal |y
present ed i sta@h mlahtatlvdmmh aanodicorstathn glyoollaat Smmlle lahﬁcairitsem:l&ds uch as

bi ndi ng ageﬂ)&%x%&f)lle égnesﬂh{ ﬂgeﬁ%t%m {t%oéé/@ng%{ac&é PC(;Ic-:/e %3}83137,%(9 i ngs,

tabl etti ng agents and
wetting agegents.indihée sodiireianryhsylobetecoat ed accordl ng to vveII known met hods

in the art. Swt@&idemfal drgoitfofl 43 Del oAl CE iR BB (0] . | act ose

and other simlar ents.” Suitab i sint ants 1 nclude starch,

pol yvi nyl pyblr%qilpacﬁihn&ﬁ%ble%ltl&%ﬂled@@i Repsajekblending areraiinfisuntyshearsed

%I yfolbl at ehto'iusthaﬁb%d wlﬁﬁze @g’eﬂﬁ ﬂn‘bﬁ%ﬂo‘dﬂﬁhose é&ﬁpcﬁmﬂtpleﬁl ploVREL IR ! eU(T st ei'ir at el
ui t abl e phar ya ents i e sodium | aury

sul phat e. 2{;@8 %‘jfc@ O’iﬁa%feb%il %B’acrog‘ erﬁ&?“&@ﬁ\fg #f-onal et hods

of bl endi ng, fiOkdl ﬂ]lguldt[ﬁé]ia&tﬂdnsglagrbetlﬂﬁld fioke of, Ffepeaahqﬂe klqesudis g oper ati ons

ool oy ng | APl eh BichGRnRivibt? SRR or UGB DR, pt BRSENEREPEC L g
convent i onaflryi modm@fcurrcconsmtauon W@fbl\’(atgroep&easmltﬂbk ‘r@lycltbbeﬁore ushe form of,

for exanpl eSu&ﬂYtE\‘?&'gr gérau&&s'rﬁ c':b%% %b%ﬁn <§1't19&ssucﬂﬁyét§sk>%¥};ﬁ%sywps or

elixirs, sent ed élﬁ reconsti wth
wat er or ot%&qn%tﬂr@é@n@le\ﬁ@fwfe éylb’@f’@le y @%uosslﬁﬁhatmqu d preparations may

cont ai n conypirbiyidiiceidibist, caftfox§hethyBsel BB A1 Hum stearate gel or
hydrogenated edible fats, emulsifying agents, for example lecithin, sorbitan
monooleate, or acacia; non-aqueous vehicles (which may include edible oils), for
example, almond oil, fractionated coconut oil, oily esters such as esters of
glycerine, propylene glycol, or ethyl alcohol; preservatives, for example methyl or
propyl p—ﬁydroxybenzoate or sorbic acid, and if desired conventional flavouring
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 solutions are normally prepared by dissolving
the active compound in a vehicle and filter sterilising before 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.

Parenteral suspensions are prepared in substantially the same manner
except that the active compound is suspended in the vehicle instead of being
dissolved and sterilised by exposure to ethylene oxide before suspending in the
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agents, for exanple sorbitol, syrup, nethyl cellul ose, gelatin,

hydr oxyet hyl cel | ul ose, carboxynethyl cellul ose, alum nium stearate gel or
hydr ogenaved2/adibl e fats, emul sifying agents, for exanpl ePCEGBOITDI79
sorbitan nonool eate, or acacia; non-aqueous vehicles (which may include
edible oils), for exanple, alnond oil, fractionated coconut oil, oily
esters such as esters of glycerine, propylene glycol, or ethyl alcohol;
preservatives, for exanple nethyl or propyl p-hydroxybenzoate or sorbic
acid, and if desired conventional flavouring or colouring agents. For

parenteral gghileVeRicleatA®AntabbdisH, b BiracHR® 8r #OfiAB aBER iPMERALE theontaining a
conpound of the present . rile vehicle. The conpound,

I.nventl on and a st
dependi ng ofPERASIUPRP ‘F‘iéhtﬁ??dmfflﬁgnétﬁﬂé‘ﬂﬂ?‘& MSRCtikeeompROWBAt her  suspended or

di ssol ved. Par enpeisdonafbnipiadite, hie@oRbaBbA Il BRMES: RboMipsHed ¥y ng t he
active conpo ﬁr sterilising before filling into a

u@inavﬁyce%yfut
suitabl e vIVEFeRPr REHETHECCHSRSs OLYpg ndhe madisal trgBBeEconcesiduvant s such as a
| ocal anaest het As usqurtesen dattere phamechcbutfch By bogpagkhémbace al so di ssol ved

in the vehicl|e, n tha.stability, the conposition can pbe frozen
after filliAgaine gé)’tcﬁrél%\glllﬁgﬁns aglﬁdggr%ger\}\%%éeérboﬁljeﬁ]bn&%@ﬁ‘@i@r\?%‘ﬁﬁ? OTpar ent er al
suspensi onsexamplgpthepermethimmaselicalnedcapthbleshld esdmeesanaterinadxcept t hat t he
active conp Qﬁjtalslé ssiyspended in the vehicle instead of being dissolved and
sterilised by exposure to ethylene oxide before suspending in the -6 WO
02/ 20517 PCT/ GBOThomgsent inyeaiqn rthernreyides naodnd defdoe srgimeat sdfdract ant  or
wet ting agepophdatifel didbsted Mellife, cHRANRAS hidobMtddaytipdiabdttPhbllMRi dhar M
di stribution of the active conpound. As is conmmobn racil e, the
conposi t i onTRN FORRIFANPS thereafe FuhBURERF 1p-hufpan WE‘F?ﬂnt ed directions
for use in’tdmeprisesladrainidterent aneaifectivy) aei-fedc, aA®utisefFuneretk or b Belvater m
' phar maceut j cal acce L enpraces . .co nds,. conpositions and
i ngredi ent sehg%rc’%%oo% %mﬁ%)r}n%ﬁloglnhﬁ?/a&%%mglrv nggée) efeg;f' exanple the term
' phar maceut i cal | Yhacwegssitivine aabirhuleted pemeding tovetmaentienal ingthods; cedt abl e
salt. The PLARGMiRNEAT Qindat] FRGELRIAS, IESaniBR OBHIRR ahE B! F eat ment

I al condi t'i ons

and/ or prophylaxis of etes nellitus, ) assocl at gd wth
di abet es mePharmacopgsies, Repingion's Chammacedicabpeienase (Maek Publishing el or
non- human npERBldaTHE 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.



conprises adm nistering an effective, non-toxic, anmount of Fumarate or a
solvate thereof to a human or non-human manmal in need thereof. The
conposi t ivome2/z05¢7 f or mul at ed accordi ng to conventional netPOUSBOIEWOM as
those disclosed in standard reference texts, for exanple the British and US
Phar macopoei as, Rem ngton's Pharmaceutical Sciences (Mack Publishing Co.),
Martindal e The Conpl ete Drug Reference (London, The Pharmaceutical Press)
and Harry's Cosneticol ogy (Leonard Hill Books). Conveniently, the active

i ngredi ent may be admi ni stered as a pharmaceutical conposition hereinbefore
defined, and this forns a particul ar aspect of the present invention. In a
further aspect the present invention provides the use of Funarate or a

sol vate t hedeoAMIES he manufacture of a medicanent for the treatment

and/ or prophylaxis of diabetes nellitus, conditions associated with

di abetes nellitus and certain conplications thereof. In the treatnent

and/ or prop | axi. s of §$f hﬁs nel litus, conditions associated with
di abet es nel ’ﬁaﬂlgeénd 4 WH&N&%IHYSWQ’DPH%?@SWOMHWF@HM ate or a
sol vat e t hertbiafzolidipe-Bet-diske fumharaterount s so as to provi de Conpound (1) in

sui tabl e doses, suglxiag dfffessidice(nes), beetbiliirle BB 28d WiR246.95859 or
W098155122. wM@h@Qgﬁ’EﬁﬁatHé‘dr%&hﬁgﬁ%go hRa s, 1M &%ﬂﬁgso;ug% above
ment i oned % 352&5 @éﬁ Xﬁ 1°’Plowi ng
exanpl es |II°t§§t FALdNFRE! Vln Y ﬂ?l%)?t% thjagoly nf’aizn F-digrgy. -7 WO
02/ 20517 PCT12.6®) in o3tongtrile(40nm) Eseﬂxzanﬁhe;reacuon mixture was then cooled to

5-[ 4- [ 2- ( N- mee@wlithNtifrZng) Wited Vil ttatigh e epidverayshdéingydunt of idEGEBk inthtdiand 2, 4- di one
funar ate A ThetidaR Wl hitfiphlc 251 £075R00h: TREBIRALE LA dp%ll(:gtgd ) and water

a st irr e d \é\gﬁtﬁeﬁ ?)%;gvag}eg ith dtefonttale (38 rr'ii) and dried under vactum'to a ord f4_added to

r
- [ 4- [ 2- ( N- itNymethyleN=(3ypyridylgraimp ethcay fhenyy Ibiazelidind 2.4 xbonedfumeras 4- di one

(2.0 g) in %066Bghad 4 tdystald@ solig. at reflux. The reaction mxture was then

cooled to 21Cwith stirring. After filtration to renove a small anount of

| nsol ubl e T@?}I@@ém 6 lctoglglgtgntm%h grg I[ [? I(ﬂerget%yl-ﬁ;(g yrldylga%mlfr]lgyr s. The

product wa
ethoxy]benzyl]thlazohdme 2,4-dione fumarate (1:1 salt)

Example2  5-[4-[2-(N-methyl-N-(2-pyridyl)amino)ethoxy]benzyl]
thiazolidine-2,4-dione fumarate

A mixture of fumaric acid (7.8 g), acetonitrile (50 ml) and water (40 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
(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-



filtration, washed with acetonitrile (20 m) and dried under vacuumto
afford 5-[4-

[ 2- (N- metWw@ b2/205(2- pyri dyl ) am no) et hoxy] benzyl ] t hi azol i di neePGBoTIINE
fumarate (0.83 g) as a crystalline solid. 'H NVR (d6-DVSO): consi stent
with a 5-[4-[2-(N-nmethyl-N-(2-pyridyl)am no)

et hoxy] benzyl ]t hi azol i di ne-2, 4-dione fumarate (1:1 salt) Exanple 2
5-14-[2-(N-mmet hyl - N- (2- pyri dyl)am no) et hoxy] benzyl] thiazolidine-2,4-dione
fumarate A m xture of fumaric acid (7.8 g), acetonitrile (50 nl) and water

(40 M) weR- @Bﬁieﬁ@/l-llﬂ’l& -byridyt)ariitio)siBbii b&rky WS a g RV dichB duvasicadded to a

stirred sol uyl

t ta]l
5-14-[ 2- (Nﬁ%ﬁ%}l %LW}ESCWS%}IPS%%%O) et hoxy] benzyl ]t hi azol i di ne- 2, 4-di one
(12.0 g) in acetonitrile 8200 m) at reflux. The reaction m xture was

stirred at Examfpled f obS-Ee rﬂ\hme‘dwl-l‘{-ﬁ’enyladﬂba;mmbetmxmcim’l] 1 hour and
stirred forthifzolidiies2, aldlon?elfuﬁlaﬁ&e solid was collected by filtration,

vashed wit \3eetighi GO of ol i8Rl dralr (SARY wiARMYM For 5

hours'to af

tich
oyt dyl ) am KOBERS ﬁwewi‘v Oﬁ# adrety N-Gryrdy Daminedehoplo. 4 g) as a
white ocr yslpmzy],]qh@zg qhinq-Z 4Eianp (%0 g) in tetrahydrofuran (20 ml) at reflux. The
5- [ 4- [ 2- ( N-reettion miXn(re way cbolyd jedicaoyet sindyg betilzod, dtallitdtioazadsi di ne- 2, 4- di one
fumarate A Sﬁ%emé sbiRad ColReled b dfinflicd) waﬁfeﬁt\ﬁﬂi felch r&fa& (3h) and

wat er (200 ?r\é\@'le Lbr}aqﬁ{ v%cllixut Itlor &s ours ata? ¢ %o give \JN?E [3 -Nfjl nd wes

added to a
5- [ 4- [ 2- ( N- RepymidyDrmino)eipexdhenzaihingpBdinestyi-siene fumarnicas @|cmita4ﬂene 2, 4-di one
(40.0 g) inscAdegidiighrile (800 m ). The reaction m xture was heated at
reflux for 5 mnutes, then cooled to 21 Cwth stirring and mai ntai ned at
this tenperature for 48 hours. The solid was collected by filtration,
washed with acetonitrile (100 m) then dried under vacuumat 21 C for 5
hours to afford 5-[4 -8 WD 02/ 20517 PCT/ GB01/ 03979
[ 2- ( N- met hyChi¥acReripjmg dyta)ranondeil doihidre\pirbduct\of [Fxangseoli di ne- 2, 4- di one
; u[rzr <[at2 e( I\}(iﬂﬂe ihfithledabsGphbh §fciiMSIralthinbal §1@His ersfeh@ﬂﬂ réduct was
1 e- 2, 4-di one
fumarate A ﬁﬁ%lgx‘{i lel%?é é(})\ﬁ&?& mﬂlgﬁae%gﬁx%l :;i ]re L?lr?%%%@#l%h{}dr of uran
(20 m) wasDalgoeae digitisgd @t éam mtwalﬁ@agléq; wer sewe at: 2925, 2854,
5-[4-[2- (N- erohy69MH 623,01 i diyil1 } arde0p) B7h 338, 1302, 1250, 1216, 1174, 1161,
1067, 1037, 1002, 973, 928, 885, 826, 767, 735, 714, 653, 617, 603, 557, 527, 507
-1 .
cm .

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.



benzyl ]t hi azol i di ne-2, 4-dione (2.0 Q)

The
was

reaction mxture was cooled to 21C with stirring until
conpvev®205The solid was collected by filtration,

in tetrahydrofuran (20 m) at refl ux.
crystallisation
washeTGRr01/68979

tetrahydrofuran (30 nl) then dried under vacuumfor 6.5 hours at 21 Cto
2- (N- et hyl -
(2-pyridyl)am no) et hoxy] benzyl ]t hi azol i di ne-2, 4-di one fumarate as a

give 5-[4-]

crystalline

wer e observ

at :
1357,

solid (1.

@ae

F| ur e éf

31 9).

Dat a were

imggsnstep: 275 secon:

1328, 1302, rel@cﬁ)@untbﬂslﬁes akd fbordbd®d Tab14 @67,
767, 735, 714, 653, 617, 603, 557, 527, 507
the solid product was recorded using a Perkin-El ner
spectroneter fitted with a universa
2932, 2765, 1749, 1693, 1642,

Characterising data recorded for the product
of Exanple 1: The infrared absorption spectrum of a m neral
of the prodygt G\é@érato?@ﬁ@érﬂ%rﬂ?ﬂ Rt

1 resolution

oi | dispersion
[COlpebg 7 PRt ter at 2 cm
[ tlosgg ﬂi@d{ﬁé 3 I nt é?@ | s. Bands

ﬂqéagﬁwfﬁﬂﬂ?am5$8mmh4eo, 1377
1037, 1002, 973, 928, 885, 826,
cm1l. The infrared spectrum of
Spectrum One FT-IR
ATR accessory. Bands were observed
1611, 1541, 1513, 1468, 1411, 1382,

1328, 1303, 1270, 1250, 1235, 1216, 1174, 1161, 1146, 1066, 1036,

1002, 972, 928, 903, 884, 825, 786, 766, 736, 714 cnl. The Ranman spectrum
Eﬁhh(Figure 2) was recorded with the sanple in a glass vial

2000R FT- Raman spectroneter,

of the prod
usi ng a Per mer
with excitation froma Nd: YAG | a
400mWN Bands V\Ahglg)bSPl’ veRent : 3
1613, 1585, n%§47nn}43,ﬂh%%%%ﬂy
985, 934, 6,
346, 287 d 2-Thefa & ?av ' Pddar
(Figure 3) lwas 1letor ded W8ng t
anode: Cu, |Geneyqagor 1ensﬁg@. 40
CGener at or (,urre1r 40 ztar[
size: 0.02 2012 e bor d8ds:
relative intensidQes are rt@orde
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
- 24.0 114
245 5.9
25.1 35.1
254 20.1
25.8 21.9

at 4 cm1 resolution
ser (1064 nm) with a power output of
099, 3055, 2965, 2917, 1747, 1707, 1645,
327, 1305, 1278, 1257, 1211, 1169, 1036,
864, 639, 617, 604, 504, 472, 441, 423, 401,
D ffractogram pattern of the product
he foll ow ng acquisition conditions:
-9 WO 02/ 20517 PCT/ GB01/ 03979 KV,
angle: 2.0 20, End angle: 35.0 020, Step
.5 seconds. Characteristic XRPD angl es and
din Table 1. Table 1

Tube

-10-



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 wWOM2B3178 19.4 8.8 20.2 23.1 21.5 93.6 22.3 BOT/GBORR39® 58. 8
22.8 30.8 23.6 50.2 24.0 11.4 24.55.9 25.1 351 25.4 20.1 25.8 21.9
-10 WD 02/ 20517 PCT/ GB01/03979 26.2 33 26.5 58.9 27.1 61.3

26.2 33
26.5 58.9
271 61.3
28.2 17.5
28.6 26.2
29.0 16
29.3 17.1
29.6 24.4
30.4 7.4
31.3 11
31.8 27
321 14
33.2 20.2
33.6 14
34.6 8.4

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) 409C / 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) 500C: No significant degradation observed (HPLC assay 99% initial).

Flow Properties of the Fumarate

-11-



28.2 17.5 28.6 26.2 29.0 16 29.3 17.1 29.6 24.4 30.4 7.4 31.3 11

31.8 27 32.1 14 33.2 20.2 33.6 14 34.6 8.4 The solid-state NVMR spectrum
of the pmwodozeos{Fi gure 4) was recorded on a Bruker AMX36BCT/GB01/0892Nt
operating at 90.55 MHz: The solid was packed into a 4 nm zirconia MAS
rotor fitted wwth a Kel-F cap and rotor spun at ca. 10 kHz. The 13C MAS
spectrum was acqui red by cross-polarisation from Hart mann- Hahn mat ched
protons (CP contact tinme 3 nms, repetition time 15 s) and protons were
decoupl ed during acquisition using a two-pul se phase nodul ated (TPPM
conposi t e SHepueniveetWmthe bhlk dehsifytadwiy mpped Rk dbhgity (Hhemnenragh)t o t he

car boxyl at epfsh@Pahafe Wiy/dotdtmimdd vkt sfandd méBba ("PRarhRcdlviss afde ner e

bserved at 6. 1 1 138.5,
1405, 144, ﬁeﬁ%ﬁfﬁa F o iR g A oh PSS polapeL by ety T

Fumar ate, record for the product of Exanple 3 Solld State Stablllty of
the Fumar at'@@FRT B d%tate stability of the dr ug substance was det ernined
by storing approximately 1.0 g of the material in a glass bottle at a) 40C
I 75% Rel atMe¢RingHointlof the Frijaratpen exposure for 1 nonth and b) at 50C,
closed, Torrds HORKY poinf BEHETGaL w%@éetéﬁxﬁ g%’dl%@@&%ﬁfe%'(i%gcn%?@t ent
and degr adat'lﬁng% gucts In. gggfs< 3 >, It niTicant
degr adat i on®d%% C?—?IQE@C&BS 3 i 1) ABRFCOT IRPPLPYF f i cant
degr adat i orPreessiare/ea (laselad u%e&ngggl%ﬁ"rﬁumqlemg poinHngimPewper ti es of the
Fumar at e - Ielting Point: 157.40C

Tonset of the Fumarate

The Tgpget of the drug substance was determined by Differential Scanning
Calorimetry using a Perkin-Flmer DSC7 apparatus.

Tonset (100C/minute, closed pan): 156 °C

-12-



WO 02/ 20517 PCT/ GB01/03979 The ratio between the bulk density and the
tapped bul k density (Hausner Ratio) of the Fumarate was determ ned using
st andar d webhods? (" Phar naceuti cs - The Science of DosageP€DGBIDedTgHn",
editor M Aulton, 1988, published by: Churchill Livingstone). Hausner
Ratio: 1.0 Melting Point of the Fumarate The nelting point of the Fumarate
was determ ned according to the nmethod described in the U S.

Phar macopoei a, USP 23, 1995, <741> "Melting range or tenperature,
Procedure for Cass la", using a Buchi 545 nelting point instrunent.

Mel ting Poi qrLAIMS:. 4C Tonset of the Fumarate The Tonset of the drug

subst ance was determned by Differential Scanning Calorinetry using a
Per ki n- El mer DSC7 apparatus. Tonset (10C/ minute, closed pan): 156 C -12 WO
02/ 20517 PCT/ GBOA/o@aQ)?SQnd GL[AL[I&’EQN &eth&l-w@pound 5-[ 4- [2 (N- et hyl - N- ( 2-

0l vat e T HeRLEn AR AR PRl o6 Bl MR8 cod i n t ha

it provi desthereOf) an infrared spectrum subst antially 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
accor dance 2w t hATablpeund agcoringitoeclgm hnehagdcterised sothatit ptoatdes:13C NVR

spectrum su@ﬁa@fﬁ?ﬂa@dlsyseétﬂmagﬁﬁfa@laagemvuc&&dﬂ&%ﬁq14 ur 1;AngOnmpound according
to claim1, racterlse in that provid estwo§ rnore of. (i) an

infrared sp(é’gta a8 PSSR B Sfa?tlﬁlllly 5’04’96‘?@%%6‘”% Figups Zjepd 1;  (ii) a Raman

spect r um su@s) @ankirady povider aifEadtidanaeemi(KIRPD)GUbRardiallf i haco?dhn&a Ray powder
di ffraction patiern é)lgRP[%)e 3'subdst antially in accordance with Table 1 or
Figure 3; V% avle 1 orfgu

(iv) asolid state 13C NMR spectrum substantially in accordance with Figure 4.

3. A compound according to claim 1, characterised in that it provides two or
more of:

(i) an infrared spectrum substantially in accordance with Figure 1;

(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) asolid state 13C NMR spectrum substantially in accordance with Figure 4;
and

(v) amelting point in the range of from 154 to 159 ©C.

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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(iv) a solid state 13C NVWR spectrum substantially in accordance with Figure
4, and (v) a nelting point in the range of from 154 to 159 C 4. A
conpound ve@ oveding to any one of clainms 1 to 3, in purifiPkPdi/iGarm3s A
conpound 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 pharmaceutically
acceptabl e form capable of being mlled or in mlled form7. A conpound
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

5[4 2o (N PR “@0?3%9?@8%8%@‘@?&?%?‘f%&g‘?‘é‘ﬁ%mﬁfi sed tn that
pyri dyl ) ani Hejee rp@@fyqabbrélwef&emoafl@w dphiapsultablic splveptCisrpaiedwith ) or a salt

thereof, pr ﬁf@é@&iﬂfmdtﬁ@i@h%ﬁ@ tiRfecaftes Sf)ﬂe&{@lged A s8lvatel drakd @sfehy Rittate | S
reacted wwth a sourc umarate ion and thereafter, if required, a

sol vate of isl?éegaé%du?’?‘f% I\Iilfr?treé’F ésPlé’aﬁrﬂéﬂﬁ?fe‘ﬂreCSHﬁe he Nitrate or a solvate
thereof is recovered. 9. A pharmaceutical conposition conprising
5-[4-[2-(N-nethyl -N-(2- pyridyl)am no)ethoxy] benzyl]thiazolidine-2, 4-di one
fumarate or a solvate thereof. and a pharmaceutically acceptable carrier
therefor. 19. A Sohkpovarguiical qorppositiemesntpyising -p-[2-(N-methyl-N-(2-

pyridyl)am ?ﬁ)cﬁ;ﬁl afd %Biﬂblﬂzm] 8aotiding e 2 4tbnd 'ﬁﬁﬂ?raﬂcemrsaf\%te%el‘g?ism vate

t her eof n active therapeuti ¢ substance
5-[4-[ 2- (N- ama‘(ezlllciﬁt/racewylaﬁﬁﬁwé@ﬁ@@} benzyl ] t hi azol i di ne- 2, 4- di one
fumarate or a soI vat e t her eof, for t he nmanufacture of a nedi carrent for the

treatment and/ o pro mel litus, conditions associated
with di abet 2@ an‘gﬁcﬁgégpﬂ ﬁ?@gﬁ% i cations thereof. -14
pyndyl)amlno)ethoxy]benzyl]thlazohdme 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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