; e3ecj j cg| (<6Tj] DJ4WD 02/ 20517 PCT/ GB01/ 03979 A THI AZOLI DI NEDI ONE

DERI VATI VE AND I TS USE AS ANTI fis i nvention relates to a novel
phar macew g edhos1# 0 a process fm‘l‘mﬂmwmm ation of the phgfesAwsé®al and
-to the use of the pharmaceutical 'Ip nedicine. European Patent Application,
Publ i cation Nunber 0, 306,228 rel at €2 certain thiazolidinedi one

- derivatives disclosed as havi ng hypogl ycaem ¢ and hypoli pi daem c activity.
The conpound AfTHMAZONIDINEDIONE BERIVAINGE ARD 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 W94/05659 is the maleic
acid salt. |t habhisnowebidemrelitessownaorel nharmaccoigduad rogess borte a novel
fumarate s i ; I . .2") that is
parti cul ar fﬂ;&@%@ﬁ{nﬁdf‘;ﬁ%bﬁ%%r%géﬁlgélg%x?ttggﬂe&s? S?Q‘Sﬁnﬁg‘}égﬁ‘?@?‘?on and

handl i ng. .MediBe.Fumarate al so has a high nelting point and possesses good

bul k flow propergiirggean H€erdt WipliddtRnl BubliRei&! RuALEHO,R06, 320 MepENAD] € to

| arge scal e Rhar Eaceu i ccgé?é)éﬁgcesm n nd, ' es{,pe%al ly to | arge scal e
miling. THEAGHIazQldipe VB ess Aselpsed anhaving hvpoghicaciciidni ¢ and

repr ?)dléci bl}grppﬁpifieaﬁicpativitﬁ.uTﬂd é%nﬁi&hﬁ@ﬁegt@nﬁl%@@f EPGQ,E)@BS'Q!Sqm on. Thle
novel Fumarate, al so use raceuti cal,.propert .and in particular
MOVl T 2GR B Rt 4yt1‘iﬁ8$m§ﬁt§‘3@ﬁ§%&%>@h*e?@ﬁﬁmfi%-?i Myl axi s of

di abet es nghetietnater glomdiferirehte aad€ompatrel(I).t h di abetes nellitus and certain
conplications t . i Mot h i } Vi des

5-[ 4- 2- (N- et h%fﬁg%?ﬁﬁﬁﬁ’ﬁ)%h‘ﬁ%t}%‘t ﬁ%g%fﬁﬁ%ﬁ%ﬁ%@%??ﬁ%e 2, 4-di one
fumar at e saliscleses gersan valtseofithgegamaounduof BH D)3 06,2K8. Eherpredereed saltof

mono- Fumar %51@9&%5%59%%%@%5&8%1@ 1:1 nolar ratio of Conpound (I) and
fumari c acid. Mono Funarate salts al so optionally conprise another

monoval ent sal tilhfes eaw berindisgovareddhat dlomneend (D) Sprmsraeaviel fnesartesplt t o
pr]?v' deda "('Hbliéﬁﬁft%ﬁblbc'i {éf&;réﬁltl%lafsaﬂ@'mtﬁﬂxrzﬁggwis ﬁz{?ﬁcn{j&k@ﬁt@ﬁlﬁ aaaovwlgs an
infrared spectrum suhstanti i n_accor ce igure . 1.
02/ 20517 P@P@@fu}tglgéf@‘%%ﬁBWﬁaWﬂ%ﬁff@aﬂ“@B%c%h‘? Famtdiecals Basgr ovi des a
Raman specthigimeitiey point @udiposiessea goad bidk Clowipropertieg UTke Pumarate 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]jthiazolidine-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 ammonijum cation, to provide a "mixed salt"

In one favoured aspect, the Fumarate provides an infrared spectrum

MUV

*150150%

substantially in accordance with Figure 1.
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In one favoured aspect, the Fumarate provides an X-Ray powder diffraction
pattern (XRPD) substantially in accordance with Table 1 or Figure 3. In one
favour ed wxpeeAs517t he Funarate provides a solid state 13C NMRramog/bhiogen
substantially in accordance with Figure 4. In a further favoured aspect,
the Fumarate provides a nelting point in the range of froml|54 to 159 oC,
such as 155 to 158C, for exanple 157.4 oC .In a preferred aspect, the

I nvention provides

5-[4-[2-(N-net hyl - N-(2pyri dyl ) am no) et hoxy] benzyl ] t hi azol i di ne- 2, 4-di one

furarate, ol CRRLAERSRLAT by URb bl ST a0 spect rum
subst ant i al Isybstantially or steoodaned withFiggwe 8. 2; and (iii) an X-Ray powder

diffraction pattegp,d #5650\ d%'s'&%t q%%t%& 9@89&9&%@{ é\lén‘%hé;r?bl e 1 or

Fi gure 3; and(lv SO|I rums in
accordance W tﬁﬁf’tﬂfmﬂt@ml Xﬂﬂﬁ@) iﬂbé@-émll}{ m\ﬂgmrid@mpeewdoﬁplds daw Fugmre Bunarate or

a solvate thereofy bﬁ@fa%ﬁfédlagpdewtﬁ‘e F@hiRa R r%'i%l%'s 2N dGste WBE RRNer
materials. Thus in %ne asPect here 1s provid the Fumarate or a solvate

thereof in PREIHPLYPFERHR! Wﬁaﬁc‘?féi’“i%éﬁ“ﬂhg‘ﬁé‘@t“t here i s provided the
Fumarate or sol vai  fiirfest €fourddl Bpedt!thé Fﬁﬂxaf&@é ﬁ?ovidés M%elﬁniﬁ&hf‘ﬁ&h@s pect

h d t h t I f
A s, the' i TAEAE! GAADHh s Th Ut e SO Gy SR IRAS6a1°G M A ol | ¢
phar maceut i qnadfkryech:{speqitmbhmeﬁmomprmm 56[51 [a- ($\Dfned1ydi-¢>lsezge form Fspem al I é
“h g ’ _ — : A
nhen, 202Dt o alCBH HBERb o2 SofEhe il R R8P, Pr oV des

especi al | y imthgtiatipravides; such form being particularly capable of being
mlled. The 1') Ay ?r[ﬁdr&f‘sﬂe@ﬁﬁﬁfsﬁﬁﬁaxﬁiﬁl ﬂ?% Wr@ifiRe RxJ?fh FipiR %uprlataﬁdor sol vate

t hereof in mlled form Furtherno e tnventio rovi des the Fumarate
or solvate l(‘l’i)ear%@ff‘ar} ?Pe&trBWaﬁ“Hﬁé@Eﬁ”Wd&IaF%m%@éﬁ‘tlﬁlblflé‘ﬂﬁ&,ml especially in

bul k form w«; bn fOREY ?@Wﬂéi‘gilﬁfa@ﬁoﬁ b&WrR [ XREDY k@SstanGaRe &l Alcbddagl@od bul k flow
properties . 1th Ta@g or glgure 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 F umarate 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



PCT/ G BO1 /03979 A suitable solvate is a hydrate. The invention al so

provi des a process for preparing the Fumarate or a solvate thereof,

char act er 6%22%'?7that _ _ _ PCT/GB01/03979
.5-[4-[2-(N-nethyl - N-(2pyri dyl ) am no) et hoxy] benzyl ]t hi azol i di ne- 2, 4-di one
(Conpound (1)) or a salt therof, preferably dispersed or dissolved in a

- suitable solvent, is reacted with a source of fumarate ion and thereafter,
if required, a solvate of the resulting Funmarate is prepared; and the
Fumarate or a solvate thereof is recovered. Suitably, Conmpound (I) is used
in the reaction, especially in rotonated form Suitably, a salt of
Conmpound (1) is ﬁé@&ﬂﬂﬁs?mémﬂ%égY$BW:. Conpound (1) is preferably present
in a protonated The MvedtiGaliaploeidegapidcess BOpepiring the Fuftiakdté bea f Or exanpl e

acetonitrile, an_.ether ,such as.tetr of.ura | kanol such as

net hanol , o?OIEatﬁWF??ga‘fhﬁfﬁ‘f?méﬁ%W th§t 'gﬁqf}é&\gpeﬁi%ﬁ'@e, such as acetone, an
ester, suchpaidydamiho)athekyglbenzybithiazdiidireetdiaad (Kydpoemd @Proraveh as

di cht t , . i. i i.c .acid;

it et he PRy et Sloperata S{HGLARN i kB EHIBds RSBy ¢ aci o
The fumari csaucéecbfifumaratd wmaink yhexerfted, if requinedjtai sotvatanf tharesbkingdded as a
solid. Suit £ I oy , anitrite

F‘l'.%grat%oi% é?éb{agetdf gxﬁ]d gl@ ??]g.lfﬁégﬁé bta %b@e ke ot ‘?'sereﬁé(()\?eﬁ-gc{.

such as acetonitri, ydrofuran, or a lower alcohol such as nethanol
or ethanol, or aSwitablyeongpougd|(Ddnused imthegracionagspodialibigraprotonatedmar at e i on

for a salt ffmCosweibig alsakt of Cobipeuhd B ishisediP@EPeazbh., Of fumaric acid for
exanpl e ammoni u fumrg{%@k.oraﬁ;ﬁg}‘ umari ¢ acid salt of an am ne, for

exanpl e et hyl ani H8THPY AT Presfat HphRfmRledi e of  Conpound (1) i's

preferably in tha suitagle réaction aﬁ%m&i g]tiiu/il\ecibmmpgmcﬁtqmﬁtﬁﬂ@mﬁbtmri n ]Ehe o

range 5 to 20% e.concentrat ion umarh ¢ gci uti.ons are preferably

in the rang%ucgfasgﬁfa&ymr\?@i aélhatn%ﬁ?(?fsﬂﬁté?s L?ﬁt a?@a%rta} }i}ﬁir?csaﬂ??srhéllwlhfscar ried out

at anbi ent tolumpeyaketore, ouctads aetont.emasted sudnpeethylacetatef @r aexanpl e at the

reflux tenpgrgliedaf d}&‘ﬁga%ﬂ's\i&{‘ﬁs %i@l'ﬂbi%%?&ﬁhngf‘éfr &@E‘P’ 6P Boah RN at ure t hat
a’p uct may be enpl oyed: ch

provi des the required pro _ Sol vates, as hydrates,
of the FunaushasgeetiqncidF eanizBEdMEra®§ t o conventional procedures. Recovery

apPr opr | 2t Sl v B B A e A st et by
cool i ng. FolS %R%W&ﬁ%?&ﬁﬂén MH%‘P”&\%‘E caRpe Bg&@r"?ﬁts&ﬁiii gléi(’i{ibfl? E‘ﬂ?’%g@lr or a
nitrit eds uc ﬂieafamaﬁeﬁaﬂiiﬁdllhdl@ water} £hikréld ywtgés?cmnnfileatetmmﬁbgrdm of gof . IAIn f
i nproved vyi 0 .salt _can.be obtaine evaporation,of some-or a o]
Lo ool vent farerglpohfeutsl pERly S b Ea% P BYS AR AR .5 o ot
el evat ed t enjp@nativerseufoslof umaratsyion fortarsaltiof Coopohnd(l) isqpovidadby g i n st ages.
Careful con I (TR s i used to
bid s?%f Nrﬁirffﬁc&/@?{%?%&ﬁ%ﬁ{gﬁdtfmﬁ fﬁ’xﬂgra&e%f’{th@ﬁﬁ%c B&d

i nprove the rep ucl e pro “form Clystallisation can also
be initi at etRlbyf ancaainacfonprample phylamynger dip@ylagHes-at e or a sol vate t her eof

o g L1 STty sy e i e, o
AmmoNi um ¢ atEERt Vo REIE Boge Bty l%ﬁlr%v@%ﬂeén@@%%f%@nswaéf&e ng the
nono- Funar afienaid dtidsslofietsi e peferibie ictheseigenon awaleytt weightvodgne.on, for
exanpl e a et al g AATROL MR, GRARPHAL: bhbichcRpRRLE Y 350 algy o known
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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di scl osed in EP 0, 306, 228 and W94/ 05659. The di scl osures of EP 0, 306, 228
and W94105659 are incorporated herein by reference. Fumaric acid is a
commrer ci awoyozeesi7l abl e conpound. When used herein the termpdTeBeehiors S
generally determned by Differential Scanning Calorinmetry and has a nmeani ng
general ly understood in the art, as for exanple expressed in Pharnmaceuti cal
Thermal Anal ysis, Techni ques and Applications", Ford and Tinm ns, 1989 as
"The tenperature corresponding to the intersection of the pre-transition
baseline with the extrapol ated | eadi ng edge of the transition When used

herein inr n he t.erm "qggod fl ow ties" is
suitably chgﬁﬁﬁﬁﬁé%ggggﬂtﬁeéggg%& gi%lg)%cﬁi BYa5A i g%é‘ﬁe ptio ?{36 of |ess
t han or equal stagesi @r‘i@!;m‘éﬁoabfmemplthm&emlpemtme and|saidingandy Bbused kusner
ratio" is a erein the term' prophyl axis of
condi ti ons grgg%&cvfgﬁﬁg\}m@ﬁﬁbgﬁgbf%?%d{ﬁfﬁrﬂls i ncludes the treatnent of
condi tions such &dystaldisation qapalsetbgiuisiatell by seeding yithcostals of the ance,
hyperinsul i uﬁaﬁmaeaﬂ@lsﬂeatatdrm%htﬂ'xtﬁ@%ﬁe%seﬁa?bet es nellitus preferably
means Type || 372@ Condi t1ons associ ated with di abetes

i ncl ude hypergly eaﬁ‘ﬂi‘o rl%‘ﬂﬁrf‘tﬁ splb i asmied sald Gempritag agothetur t her

condi ti on s assnoealahtedltitgtibn, duetbgs a&ﬁalkilpineti@ ohé[rﬁﬁfohﬁt&%éﬁbn fhaieiaQugscul ar

di sease, eci all ero certain eatrn di sor.der
particul ar tshconyg’blé?tgg Pogﬁlgiﬁy P$ the ToRP-FyBeratey %S‘PIHU%Bf@Et s suffering
from di sor deheseasmom\aitlmﬂ sa/l.hnguqnnﬂmrexaaplreragnetalm’ranaﬁotﬁﬁmrteﬁI a nervosa, and

di d d

bul 1 o Addh £1 ouSrbouhd (D bodtel sraidh fll R iR R SR oy cy st

ovari an synétsélﬁéeCaWcE%Qépéﬂ% PR WQRH/ 036501 iThe dissiostzs o6 EP-0806,280 U2/ 20517

PCT/ GB( | 1/ f 339 W0J4185655%E irfc@fndo‘?dléd Rérefndh g/q"efc”fhélﬂ:é associated wi th di abetes
i

mel i tus enconpassed herern i des ren sease, especially renal
di sease associ at EHMRAIFRCBa FOpEnGpialy evalabipgompoundi abet es i ncl udi ng

di agetr C nﬁphr op &Vingn, usgl hefeinthe eepmT ‘hké‘t" is@eaaﬁnyld@renﬁﬁlggrb?sr S, nephr otic
ndr r ren

Syndrone, DGR SR RGBT R i Stage L Shal dlseane. Ao

properties: athas for @@@mle expressed on Phammceitingl Thq:mm\lrMebrsltshEedﬁnrmwt e or a
I h '

solvate t eﬁﬁ@f&ﬁ%ﬁ’éaﬁéﬁ? @érdadhdaﬂfrﬁrﬁﬁs t9gs g?alf%xh?e 'é?a%r% é?r(g?pogdggl vat e

particul arl ¥ resent i nvent i on provi
t hereof for Qe "iltﬁrs’??fé)rt(r fahe PRSritansition dasebine prith téﬁlestr&pblaﬂq:cabedmg edgd | i tus,
condi ti ons aggeGisatitidn t h di abet es mel litus and certain conplications

t hereof . The Fumarate or,a solvate ereof may be_adm ni stered per se or,

preferably, as a ‘??ﬁf’:gﬁfﬂnclﬁlre%’& SPHAE onipeundsshe fermi "ggocflow

Ehar nmaceut i pedpestiea’t seypitalily eharastedied. byIhé ﬁaa@l:@mﬁeﬁdmlrfg% Hﬁt&?x@?"ﬂagg I ng tge
umar ate or ept are t hose C or npoun

(1) in the a %agééh\é@%‘f %ﬁﬂ Pg’befspﬁc Fy ?@essﬁﬁ%?rﬁ%éﬁ?sli e present invention
al so provides a bHamsmaneutmt' tsan attoavpested teomn. Whemptsedibegrin the thwiar ate or a

sol vate ther I e carrier therefor. The
Fumar at e or a s ate &Eg{tlgg g#é&%tglri%]ﬁ ygba r?talﬁ%lﬁplérlgﬁl ﬁ?f’ tﬁ]f’nt dosage form
The active Hempsohef Geagitisas Bephi a3 iinsubin eebistancaninpsired ghicesertolerancbut usual |y

by the oral h%erﬁarlﬂrateerﬁatncrgagtaﬁsnarlﬁ%eeech use, the conmpound will normally
be enployed 1n t ceutr ﬁdrposr ti on in association with

a phar maceuti cal ?qsét’eq IWISIPE% ﬁ’éﬁaﬁﬁ ahetes melliRSugh t he exact form
of the conpositi cnnd\utlbhs amabeiatad hithcigtessd 1@¢”1u<ﬂé11@ypféﬁg1?ca@ﬁn@§im kgt ation.

Conposition b ' .e and are suit ed for oral,
parne)nt er:al gersﬁ aglc‘?éa#)gﬁég#y nrléglt%i X%ﬁtlo%ﬁs%%atg%gﬂuthrﬁ@) %@ ‘ﬁ‘l‘)‘iﬁne form of
tabl ets, cabmﬂffégsmmr%rdlwﬂqmldr @s%pareapacmhky athposbéaresis, geasinleating | ozenges,
pastilles, pReRA! id pHradlIS tHQY\%ﬁfa%on %rt@rp rf‘di%Bg irt etiﬁ%m)ﬁ%ﬁo' utions or

suspensr ons, ggrrgl posi tgirr e trans m ni strabl e
conposi ti on&uf] pfs @r IS 45ﬁ°%§ﬁ‘i Wéthluaﬁiers??élﬁédﬂ@h&ﬁ al@Q)‘ﬁ’p@@EItvlosms si nce

they are moasd medsrvlemaemcla‘tmwmeeeéraéanugesucff a@br%s&yaﬂ&iamaaulbﬁﬁmtaor oral
dose, and contain

d
conven; ona SERR SHHBLY sRoGREE N dibsttol BobeRl Sviiuan s

syndrome and steroid induced msulm resistance.
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-5 WO 02/ 20517 PCT/ G B01 /03979 tabletting agents, |ubricants,
di sintegrants, colourants, flavourings, and wetting agents. The tablets may

be coat edygesesdh Nng to well known nethods in the art. Sui pahfdBofijobders for
-use include cellul ose, mannitol, |actose and other simlar agents. Suitable

di sintegrants include starch, polyvinylpyrrolidone and starch derivatives

- such as sodiumstarch glycollate. Suitable |ubricants include, for exanple,
magnesi um st earate. Suitabl e pharnaceutically acceptable wetting agents

i ncl ude sodium |l auryl sul phate. Solid oral conpositions may be prepared by

conventi onal nethods of,. bl.endi filling,. tabl.ett.ing or the |ike. Repeated
bl endi ng operati’gﬁesc l%horﬂfscglc}%{l%’fnafl%?srsg‘%t?@“{Iﬁ’e‘}lﬁtbe?‘?s\f’éel §€nt t hr oughout

. those conposicompasseé tipteayinniydesrenal diseass, espeeinllgireral Hiseass assdoiaked oper at i ons
the. o m of " e @HEREAG 1o8 1t BL8EL pcflafle SUCRBEERARE; N0= ™ P 1T
.emul si ons, glpmepdonephritis,iglomerulapsclenayissphrosiseynémmeshypedtensipe oduct f or
reconsti tUtﬁéb'Brd)‘%’EfersYPétﬁrenﬁrsta L el gﬁgégsgbl e vehicle before use. Such liquid

preparations may contain convéention addj tives such as suspending agents,
for exanpl e sor bf\é BlentigRgd avovethecpmpeund of e anvegtpmhaspiseful therapeutic

Eygroxyet Pyﬂaﬁggdﬁaf:q&?,ptres@hbiaxelmmyayéoramglw;%@sﬂfs memke}%%;ﬁagﬁtbﬁke gel or
ydrogenated e e fats, enulsifyin ents, for exanple lecithin,

sorbi tan m&lﬁwptg}féﬁse ?)Sra%%czlé’laél}er?%ﬁt-‘ga@’gmge'vehi cles (which may include
edi bl e oils), fuMoexparfibwarlylthomdsat invehti@cpriooiirt €t Rudenadlor aisblvaei | y
esters such,as ters. o rine ropvl.ene gl. I ..ethyl..al cohol ;
preservati vtehse r,eof gorr%é‘?( 3’;{}.7{1)1 P ?e%}%ﬁggndé?p%P@é’ﬁx%?ﬂé’éﬁ%%@h%a?&éd HO% or bi ¢

aci d, and i#ssoeated sdthabizhetsstellitab afd esrtaim comgplications thareofig agents. For
parenteral adm m J ol i L : ed containing a
conpound of the%&%ﬁ%?ﬁ%ﬁg@nﬁ%ﬁ&gﬁﬁégﬁsﬁﬁ(la)r??{ilgﬁj\}géﬁg%f&ﬁ{é conpound,
dependi ng opreferbly.Asianharaguiione cempesiian 2t eampising ppharmapeiticalls pended or
di ssol ved. RREMAGIECAIric.OBUAbN SeRbEs ftR THRUIMIY 8O RUuRErRY o §3eltyi Ng the
active corrp&gnd in a veﬂl glwg gngl f‘#lgtter ster{%éiln before fjlling into a
sui t abl e vi theregf ag@sperrty Hoge disclepedyor SQpay sty aboyg mentiongd such as a
| ocal anaespitgicationspr eservatives and buffering agents are al so dissolved in
the vehicle. To g¢nh e bilit t he conposition can be frozen after
FT1ing Cnto t nexpranghy M baR bdntion sl SATRESE bheRaffieal ont or o
suspensi onscamposroagampdising theibemanate erld splvateethsreof amba parmesaiptlly hat t he

active conp 1S pandad. in the vehicle instead of being dissolved and
sterilised %‘;@&%b%s?gﬁgp?%qg?ﬁyl ene oxi de before suspending in the -6 WO

02/ 20517 PCT/ GBO he Fergarate ajtaciojvage thergpoEisaormalnpdraigistared in umit daspgeact ant or
wetting agefgrmi S i ncluded in-the conposition to facilitate uniform

di stribution of e active conpound. - .
'Hl]e actﬁ/e compourgg) may ge 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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As is conmmon practice, the conpositions wll usually be acconpani ed by
witten or printed directions for use in the nedical treatnent concerned.
As used hwoai2rzo$iie term ' pharmaceutical ly acceptabl e’ enbrecgepopssoounds,
conpositions and ingredients for both human and veterinary use: for exanple
the term' pharmaceutically acceptable salt' enbraces a veterinarily
acceptabl e salt. The present invention further provides a nethod for the
treatment and/ or prophyl axis of diabetes nellitus, conditions associated

W th dlabetes nellltus and certain conplications thereof in a human or

non- human ﬁgﬁ&ﬁ@ Qﬁmﬂ'ﬁlg]éa% gzaléhﬁﬁtsaﬂa\%ufrﬁ%g 'a\rllﬁ non t OX' C

anount of Fumar at vat’e
need t her eogenfhe @)‘ﬁb’@!ﬁ manbescoated ﬁcﬁmﬁm&itoeﬂelhbWIUmn@lodmmﬂmuﬂntl onal

et hods,  such as shigRe FlbRTbPEAn IO LARMAE dnh (iR GRGEd i Gper 0T _OXaTPI ¢

the British an aé el as rmaceut | ca 'Sci ences
(Mack Publ i SHMR] 3&ents: W&@?’ﬁ) ‘%&&Fe@raﬂﬁ%l starcd, pplyyingbryeiokidere aidondon, The
B00Kks) - Conv !SIy 10 act V% L ncE S ST may. e i By St Ere s

phar naceut i 2 % h%ﬁﬁ%?ﬁu;ﬂé?eg’lraﬁ%gg;%Pbﬁd%‘FFﬂ%@“uﬁﬁg’ acheRiablg peling

parti cul ar agq:ms:mc e sbdiuprleaghsulpimtent i on. I n a further aspect the present
o r O 0881 Bf U3k Bl TRE PO Epbala DY H I G RRTo Lot 1

di abet es neblanding, filingdiablesing ‘Hsﬂsﬁ)hkfatléepeaiedrblandatgalpemtmh lmatylhe Lﬁmﬂ certain
conpl i cat i 0gs afshRRthe aétweugemgﬁmgﬁag hARYRBFBRh AN RigGlrofl aDEt €S

nmel litus, conditf]ons aSSOCI etes ne us  a ain
conpl i cat i of¥eRtHies ebfillerse Sighenesations arey 0§ ppursg, sonveatiend! inthe are t aken in

anounts so as tommiqu@te ﬁpﬁmﬁwsqné be inthe WrPof, SordRamBle, A4ikdudsy t hose
di scl osed in. 1EP 0, i W94/ Oé 59 or \WD98/55122. No, adver se
t oxi col ogi c8I"Y é‘l‘sfpgﬂstlgd ? HORS: CRP SIS YT YRS, %ﬂfé\?‘é"sn%rr{f‘?)b%ﬂreﬁf‘r“é%i%@nts f or

t he conpoundsy mbdudtdor rev@mstitution Wi thawﬁttaf bovthaguaxblepkkisle Belfd)t%tu"s@t e the

:Dg\'ll'/e Q;BIOO 2 / 8%84‘7&89%218 ﬁ?p pa 1t0n§ }naﬂl A MVentiofal addfiReI 50 GO as suspen mMZL ES

5-(4-[2-(N mﬂ@IfONX(impiWSOlﬂdwl,)Sa/mmm)@h)ﬁ@n&l}lbm;gyla}m,t hi azol i di ne- 2, 4-di one
fomarate & Btk @natelhiitiR! tapaGbil cofludle, aAASHAR LEMLE 4£8, ) and wat er

(0.5 m) was” hea ution was o was added to a
stirred sol Ey drggengted edible fats, emuls1fymg agents, for example lecithin, sorbitan

5-[4-[2-(N mlbylcadél;&r&-cwm IdmLaq%@bmzoomdnwwmm i']ﬂcmcﬁ%‘amlgbf% fr4-dione

(2.0 g) in acet ﬂt{rllﬁ?}(”% A é The reactjion m xtu was t hen
cool ed to 2¥*¥" mgpd pil; Jagtiofgte Fo‘?qnluf?’%ttqﬂﬂriesfeés FUSHGY 8Starsdml | amount of .
i nsol ubl e rrgtxeemwd ptdpylenelglycat, or eyl mﬂbhﬁlapmaﬂvﬂtvea,lfoﬂexd‘nqﬂe éttyouF s. The
product v ,old BG4 8l bbb LALLM act SRS il BSREQRL] Hhini2d ™) and

dried under P
5-[4[2- (N- et h@lpuwg@epgsn dyl ) am no) et hoxy] benzyl ] t hi azol i di ne- 2, 4 di one

fumarate (0. 83 groﬁﬁar@ntEfaY&i élllétgéﬁoﬁq{h.gl&lumt HodMBrhs Gre B¥EAreq CONSI stent with

a 5-[4-[2-(N-nethy 5
et hoxy] benzﬁ?‘}tﬁlﬁi%z"o‘?qn&% of Ehemr@ﬁ%t mypriiorrand(a sterile yphiplerdiepl e 2

5-[4-[2- (Naembwndl\ué;%namglowha eHicle had H@%h@@ﬂ?alﬁbh dafiiRZzphedi ne- 2, 4=di one
cetqpitrile %f%SO m ) and wat er

fumarate A m xtu aci ,

(40 M) was W@S?i% Oﬁr‘?ﬁs&vﬁé c? zggxpte%gg}pp %EO rRreRpred Ry diggelviggded to a
stirred sol the ative€ompound in a vehicle and filter sterilising beil.’ore Elhng 1Fto a sultagle4 q
5-T4-[2- (N XY, enz thiazol i di ne-2, 4-di one
(1[2 0[ g) (I n@ggﬁlﬁ% ?P&’{éﬁg%é Zr&“’%&gg ﬁ&’f] ﬁgYs %5}3:?? %ﬁ’ ﬂ'{jxt ure was
stirred at ammﬁth,@resgwaﬁvmdaufﬁeneg agentd ard also dissol®ed e thelvehwlr: and
stirred for Téeniiet seeatafey Cihe ERmpBQLibH offf6e fBLAPAIP AL fid e gt On: washed

with acetonlt i.le 2“{ dried at 21 vacu ours to
af ford the wa er remove er vacuum.

5-[4-[2- (N-met hy Pad&a(e&ﬂynspémbmm@)@hifeawlsmimiahy easafld amiRr 2, 4- di one
fumarate ( %}?Ceﬁt Bt @2 2BV Uoh ounX s suspen &d In éhe%ehlcle instead of being

dissolved and sterilised by exposure to ethylene oxide before suspending in the

in
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Example 3 5-[4-[2-(N-nethyl - N-(2-pyridyl)am no) et hoxy] benzyl ]

t hi azoli di ne-2, 4-dione fumarate A m xture of fumaric acid (26.0 g),
acetoni t RiHGrke3e® M) and water (200 m) was heated until pgrid®afozsml ution
-was observed, and was added to a stirred solution of

5-[4-[2-(N-nmethyl -N-(2-pyridyl)am no) et hoxy] benzyl ]t hi azol i di ne2, 4-di one
(40.0 g) in acetonitrile (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,

e TR A N e

. [ 2- ( N- et hyterpdsiqmytoifaisilitptemmfoymtdstripjtivarct\hd adtivazompdimk- 2, 4- di one

f t 34.7 i tal Line,. i Ex le 4 .

ST {20 (et hye e ramfth bficel eXomFiRt: hEnuRYBr dechammenion ez, - di one

fumar at e A wotte beprintsddireétions &fr ukel imathe medmiabitr¢dm@nioncernedt r ahydr of ur an
20 m dd : L kgl : Ul '

z(s- [4-[ )2\(Nﬁpsrrgt hsﬁ-sﬁ?‘i@-‘%‘_ﬁ?ﬁd‘eﬁ%?g:ﬁhh{g?aect%ﬁdé@%g%ﬂ%ﬂli ERPEASE | di ne- 2, 4- di one

(2.0 g) in cunpamgsrcomposiionPTdningredienisdpr bth humen aadretednamtuse: foe was

cool ed to 24 G tHe 1otk phhdehcbittdally G606ptaBld dafidrhiaciasyt@RLiGL €. The solid
was collected by, filtration, washed with tetrahydrofuran (30 °m) then dried

under vacuuficEBEPlS s8lthours at 21 C to give
?- [ 4-[ t2 ( N- net hyThf\lf)x%F@yﬁﬁ\Ckyl}i()tﬁfdﬂm? prokiadey h lghﬁmtzod f%ot hiea_zsatﬂqedﬂt ?ﬂd@r 4- dido Sef
umarate as a gcr,ystal.l,l ne, so . . nalr act.er.l si a recorae or
L her o oaua: pRphuR o laBEteS felifbud cdndiiodt oo b Bt il P el B B Ot ot of)
di sper si on cdrtaimheorpplomitions thercof)lin ahnmdn oshomghemdh oahenal WGcHET- | R

t t - T ' = ). Lgiti t 1 1
P orvale. Foifbrides St A8t ARl B Sodl oSS o FLa Qb R T
1513, 1460, thegpf to & Bwsan ogua-hupgomammegin needdhergafsl, 1U67, 1037, 1002,
973, 928, 885, 87f, cérié@sit?&ézareﬁ%ﬁ‘muﬁﬁe&ac@érﬁingﬁ%om’%ﬁ?ionaﬁ%?etho%@7 et . The

infrared spectrum.of the solid, product was_recorded using a Pe’r?q n- El mer
Spect rum Onas thesq gisalpsedin giandard referepesites: for Sx%ﬁ%li“’s%lt‘%'mdal&essor y.

Bands wer e phsfiavssbedds; R&Sddtond iarmdcedfical Bofaces|(®datk PLBlidhind 64)), 1513,
1146, 1066, MEBHRIS DS CoBp5Te BB Ragprbacp gndcr vt Fhamagutoo 2wy 4o
The Raman spmtHamy's CosmbcqlegydlieonaréiHilh Beok)). Cmyeniestly, dexactiveh t he sanpl e
in a glass yjaliysi Jaln- Bl orer ] ® . , at 4 cm1l
resol ution v}{\}g?%? exd a%a?ﬁrﬁ@?sﬂé@ﬁﬁﬂ%ﬁ%@%} W%ﬁ&ﬁ%ré%ﬁ%?% power

out put of 4definad, Bxhibis feanea piydienloraspest.of SpogesepbBYenti65, 2917, | 747,

1707, 1645, 16131y 4Bfther &sﬁfé@bthééé%ent'ix%%%tio&ﬁn%‘éide&%%seJe%‘%%maﬂa%é@na 1211, 1
169, 1036, 985, 934, 902, 826, /9, [42, 664, 639, 61/, 604, 504, 472, 441,

423, 401, 33@vatpgereqhiar the mrpufaciiss obpmadicamprtiphie SisAURnb ard/er n' of t he
product (Fi grypRyRxiswidiabere kidilihug)Soiditibhieastedidtedviving dicb@tes shdllitas asdndi ti ons:
Tube anode: OrFJ Generaah.lﬁr @gns' on: 40 -9 WO 02/ 20517 PCT/ GBOL/ 03979 kV,
Gener at or cGFFAPOMBIFaRRNS SPIEOL " Jhg1e: 2.0 2A, End angle: 35.0 28, Step
size: 0.02 28 , i the tppatmant epd/o2pSphydadsn dfdiaBttey mellius, sonditioRPD angl es and

relative i nﬁ&@éiiafeh%tﬂiﬁbétgfﬁélﬂﬁg anfl cgﬁﬁh%oﬂ'lplications 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.



Table 1 AngleRel. Intensity2-Theta

10.12.811. 316.312.112.413. 01014. 62. 716. 03. 716. 565. 516. 815. 917. 510017. 812. 81
8. 110. 418weN®195031. 819. 48. 820. 223. 121. 593. 622. 359. 722. 658p8F&B38039923. 650.
224.011. 424. 55. 925. 135. 125.420.1-25.g -1 _- 21.9 -10 WD U2/ 20517

26. 23326. 558. 927. 161. 328. 217. 528. 62B. 229. 01629. 317. 129. 624. 430. 47. 431. 31131
.82732.11433. 220. 233.614__ ~4.6 ~8.4- PCT/ GBOL/ 03979 The solid-state NWR
spectrum of the product (Figure 4) was recorded on a Bruker AMX360

i nstrument operating at 90.SS MHz: The solid was packed into a 4 mm
zirconia MAS rotor fitted with a Kel-F cap and rotor spun at ca.l 0 kHz. The
13C MAS spectrum was acquired by cross-polarisation from Hartmann-Hahn

mat ched prot BXAMBBESont act tine 3 ns, repetition time 15 s) and protons
wer e decoupl ed during acquisition using a two-pul se phase nodul ated (TPPM
conposi te sequence. Chenical shifts were externally referenced to the
carboxyl ate signal of |f/CI ne at 176.4 ppmrelative to TM5 and were
observed at : Exgmple ko % 453 -(N-methyl-N-(2-pyridyhamio)ethotylbenzydp. 4, 138. 5,
140. 3, 144. 3thidzelidtne-2,8-Hione fimtardte 173 4, 175.8 ppm Pr opertles of the

Fumarat e, ecor degl it berpi@ield @ aaeekoqu Orﬂ Sh@led 'nggy of

t he Funmar at e t t.abi | u stance term ned
by storing aWIJr.Ilge%?ér%la nCElﬁ fe)scgutb ‘F’?‘F Sé’laé’l % 1&? a) 400C

|~ 7S% Rel at i ¥ -HatA- W‘e -(Z-gpadylingy e@)@ﬂ@xy}t@nzﬂ tbﬂ@mltduama 4b:)10!$€t 500C,
cl osed, for @O@hnhcetﬁhmﬂnﬁé@ml)adt refhsx. dEmayedionymidRi-Ewhad thehidadled g@Nt ent  and

degr adat i on progdyEh StifrigOREr GIRSESH t&kaﬂ»@@%ﬁﬁ%ﬁqoﬁ'ﬂk %?%lﬂb'rrta'te%%'?t

degr adat i on ﬂgﬁ&é{g iﬂgﬁaggiavﬁg&g h%PES\% &OﬂlF%tg blgthlecant

degradati on serve
Funar at e trafign,(eashed with pestetitse (2bmdan fled under vacuum to afford 5-[4-
[2 (N -methyl-N-(2-pyndyl)ammo)ethoxy]benzyl]thlazolldme-2 4-dione fumarate

(0.83 g) as a crystalline solid.

LHQ

'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 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-



The rati o between the bulk density and the tapped bul k density (Hausner
Ratio} of the Fumarate was determ ned using standard nmet hods

(" Phar ma The Sci ence of Dosage Form Design", edi tPQ‘r/(%m Yodoon,
1988, puéfm’?ﬁ(%] : Churchill Livingstone). Hausner Rat io: 1. @tl ng Poi nt

of the Fumarate The mel ting point of the Funmarate was determ ned accordi ng
~to the nethod described in the U S. Pharnacopoeia, USP 23, 1995, <741>
"Melting range or tenperature, Procedure for Class la", using a Buchi 545
melting point instrument. Melting Point: 157.40C Tonset of the Fumarate The

oot ot rtyf%@“" Wﬁ%—?&%R%{%@M@@?&%@ﬁ%’ylﬁﬁlﬁlﬁ% A dihe RIS
cl osed gan) 41hbg) a5@ whije crygigllinosolids 17 CLAI MS: PCT/ G 501 /(13979 1. A
conpoun

5-[4-[2-{N-peif ieN(%ow-lzd re QﬁgtJin‘iSﬂ]yi)ﬁﬁﬁﬂé}lame?mhkﬁ jne- 2, 4-di one,

funaratesgho S vte e corpound according to cIa|m1
characteris ﬁor*d?e'?“'

(( % an infrared spectrum substantially
in accordan %Fleﬁfiq‘gféﬁfbol m&ﬁ@la lﬂ & mietmhypetran @0 aaaadded |y in

accordance o4 ¢leds sgmirg @;lutmmbf(j [4| -)2- @hm)éth%-w pbwtmdylmrhﬁm)adtoxpp pattern
(XRPD) subspanyijidslidiheas4aldhene.e ghid fétrIHﬁr@fularpQZO%lg dfRfdx. ¥R (iv) a

solid state RSy BaUD3 1 4nbhals Mg}ﬁ%&sgﬁgﬁﬁ?m Hgure 4. 3.

A conpound f’f@gord des two or
mor emgf (i §°f8h‘e¥enfﬁ’ﬁr583 é&?hlwﬁd&m@fraﬂw ayaspe wnamhaawarﬁmqsq Fi gure
1; (ii) a Rebethespeed uudnryacbsmmfmﬁaﬂ haurs at 2ACCd0 givece[A2-MN-Rethyl N-2; (i)
an X- Ray pogisyn&y1)‘ahﬁa@)umay}aaﬁ£ﬁﬁ1ﬂa£&ﬂaﬂ®z aldasdeafinardté ¥s aayaﬁmedance W th

Table 1 or 1gf.l(rle_%lg)

Characterising data recorded for the product of Example 1:

The infrared absorption spectrum of a mineral oil dispersion of the product was
obtained using a Nicolet 710 FT-IR spectrometer at 2 cm™ resolution (Figure 1).
Data were digitised at 1 cm-1 intervals. Bands were observed at: 2925, 2854,
1749, 1699, 1643, 1611, 1513, 1460, 1377, 1328, 1302, 1250, 1216, 1174, 1161,
1067, 1037, 1002, 973, 928, 885, 826, 767, 735, 714, 653, 617, 603, 557, 527, 507
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.



- (iv) a solid state 13C NWR spectrum substantially in accordance with Figure

4; and (v) a nelting point
conpound woaaresing to any one of clains 1 to 3,
conpound according to any one of clainms 1 to 3,
A conpound according to any one of clains 1 to 3,
accept abl e form capable of being mlled or
according to any one of claims 1 to 3,
form and having good flow properties.

Wﬁ;@‘?ﬁ%@f%w%%‘ét b7 Bead dadifesa 450 b S o 17 1
&g piristipa2 Sl sechmue.Charactliristie XRBDmegledard ) ) or a sal t
pr ediefiddinYerdit @{eﬁ%&’or@éd ditel yed in a suitable sol vent,

umarate ion and thereafter,

fumarate or
S-[4-[2-(N
pyridyl)am
t her eof ,

reacted wth a source o
solvate of the resulting Nitrate is prepared;
is recovered. 9. A pharnmaceuti cal
-N-(2pyri dyl ) am no) et hoxy] benzyl ]t hi azol i di ne- 2, 4-di one
and a pharnmaceutically acceptable carrier

t her eof
5-[4-[2- (N

fumarate or a sol vate thereof.
10. A conmpound 5-[4-[2- (N nethyl

t heref or.

&

met’

$trped-Adx

met hyl

in the range of from 154 to 159 oC. 4. A

in purifiepct/@Biiedg A

in a solid dosage form 6.

in a pharmaceutically

inmlled form7. A conpound
in a pharnaceutically acceptable

8. A process for preparing the

IS

i f reqU|red a

and the Nitrate or a solvate
conposition conprising

SN (2

pyri dyl ) am no) et hoxy] benzyl ]t hi azol i di ne-2, 4-di one funarate or a solvate

t hereof for
5-[4-[2- (N

S an active therapeutic substance.
N- (2 pyridyl)am no)ethoxy] benzyl]thi azoli di ne-2, 4-di one

rret hyl -

| 1. A use of

br t he manufacture of a nedi canent for the
i abetes nellitus, conditions associ ated

i n conplications thereof. -14

1J9. A. Aa9. AWF' +8AHA

h] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] cal] ca] c<a

cal] ca svRY\ et KO

Di d_ZU] ca] ca] ca] cal] ca] caU] ca] ca] ca]ca] ca]c
ca] caU] ca] caU] ca] ca] ca] ca] ca] cal] ca! 337M799

, JQLXLf LvLL~yt o] e_ZU] ca] cal] ca] ca] ca] ca] ca

ca] ca] ca] ca] ca] ca] cal] cal] ca] ca] ca] ca]ca] c

VI VKWOVWKW WM W W WWKXXXXXZ* [ { upke™ [ V] e_ZU]
h| ca] ca] c”a] ca] cMa] caU] ca] caU] ca] ca] cal] cay]

INIVIYIb]r]jA}~ ) "R Z7]“f n"x " "bb

,aU] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca

calcalcal ca]ca]calcal h6i\ijcjr]j~}* ) R

cal] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca

ca] ca] cal] ca] ca] ca] caWFwXx9s10%& () - @

P,110%j & ()-g'k, ' 109%&' ()-g$}[<

fumarate or m‘lg\[étte therfgé]f T
treat ment and/ or prophylla i s .of
with di abet es—pei--tug—BHEIHE
CAN, . A AaL. |A 2ThetaRad A ARS. A A
bqgl s} xsni d_{Z] caj@a] ca]jca] calgca] c
] ca] ca] ca] cJcajf£aJ caj|ca] cau
"\ $$&&&" +HN-HEEBROHHOER 2232t
a] ca] ca] ca] lcal chd-da] ca] call@d cal
{:::::>@BBBUC 13.04C=CFCVCROFF=G
] ca] ca] ca] cfaUl c Ga] cgU cajea]ca
a] ca] ca! LOQUERTSUCH S U Y+ oV
] ca] ca] cal] : A
ca] caU] ca] cla] cal®a] callca] &hlza *
dXdddqeeof wf f f gfdrgupj d_ZU]epg ca]
] caU] ca] ca] [cath cajdajcajajca
Z\]\f\n\xmbb{;ﬁs Hdd*
dXdddqgeeof wi.f f ghh8upj d_zU1@a8 ca]
] caU] ca] ca]fcaU] t@lica] da] caocd] ca
10%9& ()-! [T0%gEg() - [10%06% () -
18.0 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
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s0@0%& ()-! FU0%gg& ()- ! FY0%gsgs& ()- FUO0%gx& () -

#10%g&' ()-! 10%gg& ()-' ' ()*+8zI ~P110%¢& ()- 10 10

10! s9s10%60 0)/20817 110%- g- & () - !~ 110%gg&' () - 110%g PCT/GB01/03979

& ()-8HAAENP110%@Y10%& () - S10%& ()- @s1l0%& ()-zS 10%& ()-910%& () -
"&10%& () -

dB P110! * @10%b& ()-" @10%& ()- " @L0% ()- @L0%& ()- GLO%E ()-10%& ()
- bqdB"P110! *, ) MLO%b&' ()--, ) MLO%-& ()--(10%& ()-," @O0%& ()-% 10%& () -
@$10%& ()-1pgrsuj _@ 10%9& ()- 10b 10b

10b@ <10%& () Jg 5 5. 10Y0b&4 ) - LO%E ()-y/ 310%& ()- nRa?j _@  310%J& ()-

1 310%g8—t), - 310PE T
27.1 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
32.1 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) 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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@o%g& ()-f @o%gk& ()-f3"L10%& ()-2kRwWU3j] @ "~ 310%g& ()- .! ~310%g& ()-
.177310%99&' ()- . ! " 310%98g8& ()- .! “310%g& ()- .! “310%g& ()-
. R\\KYet Kiv@ 02/2840 10908 ()- S9 10%0& ()-"910%& () - 10908 pQT/GBAY0HOY
10gSs< 10%g& ()-0 s"A<bCl 10, f 10%00& ()-!",f 10%JU& ()-,f
109&' ()- MLOYDE' () - ! @/10%008& () - S@ 10%08& () - s" R#\ $$&&&&&} "SH=! ° I 100 100
100L< 109%0& () - OMLOY&' () -M
-910% & ()-z! " $10%&R ()-!$10%0& ()-&&' a(.)*O+}[9SH=!! "L 109t Tt& ()-! "L
1099T& ()-!"L 109 T& ()-!'L 10%8T8& () -
" 9109 & () - ThYEES bbtwidert khauik HEHsit) S te BT Ghney WAWRTER 4tlc)! YAO%ITE! (
) - 0% & () of Bl tate wds deteBHEd Ssin) stHA4 (04X Prarmaceutics - 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: 157.4°C

Tonset of the Fumarate

The Topget of 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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1E2b@!! @ 10% u- u& ()- S@ 10% u& ()- Sl "&10% u& ()-10% u& ()- 10T 10T 10T, L<
10967& () - E21 22337MPdED@ ! 1) 10% u& ()- ,,410% u& ()-10% u& ()- @

10% u&' (Wwoedopa+& () - @10% u& ()-Mr99{::::::xnbCl!! L10‘Vg&(;(r)(;30m3¢¢910 u
10-u, & 10% u& ()-, 710% & ()- 6-10% u& ()-, +10% u& ()- ::
<>#@ [ 9nbCl ! 10%g9&' () -! " 10%gg& ()-! " " 10%gg& () -!° O‘Vgg&' () 10%gx& () -3"

910%& () - #@® AeBBBYC} " ?nbCl ! , 5MLO%G& () - @B10%& () -
f2f10%9& ()-! ", (10%g& ()-9, (10%9& ()-9! " 10%gg& ()- % C. ¢ COCLC=CFCVChC! ! " &
10%& ()- @O0%& ()-10%& ()- 10g 10g
log@_<100/¢g&?g%@§100/¢g&' ()-VCQA FF=d , J"?bCl 1 f/ &10%& () -!yS# 10%b& () -
"10%& () V-z! 10%b& () -
L10%& () -, JQLULVLW.XLf LVLL~_@! &10%& () - @"910%& ()-L10%& ()- 10b 10b
10bf 9< L. A compound 5-[4-[2-(N-methyl-N-(2-
pyridyl)amino)ethoxy]benzyl]thiazolidine-2,4-dione, fumarate salt or a solvate
thereof.

2. A compound according to claim 1, characterised in that it provides:

(1) 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 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;

(i) 2 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.
3. 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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