;e3e;|d;y | (66TdMS3WD 021 26736 PCT/ GB01/0.13-t6 A THI AZOLI DI NEDI ONE

DERI VATI VE AND | TS USE AS ANTI DI ABETI C This invention relates to a novel
phar maceu®%267¢ a process for the preparation of the phBEHE&BBUMH3¢@I and
to the use of the pharmaceutical in nedicine. European Patent Application,
Publ i cati on Nunber 0, 306, 228 relates to certain thiazolidi nedi one
derivatives disc hypo | daem c activity.
The conpound of %)%31?7%?&&8%&\6? Bﬁb%gwgggﬁﬁ I@gSE s kNrPIDIABETIC
5-[4-[2-(N-nmet hyl - N-(2pyri dyl ) am no) et hoxyJbenzyl Jt hi azol i di ne- 2, 4-di one

(Agelrei n?f ter arrtglis 1h€§(r@1bh@%aﬁe@t@§%§£ Oﬁmg.ge\gic)ﬂ l):o abecegsrttaf tlﬁrp@éplafcﬂioﬁpt .
icatio icati.o r i scloses certain salts o e
'coﬁpounds gﬂ Qﬁa@nqg@gncfggr}éj{g#g © YSepidPs @argzgpqutlagll ‘6‘3%59 is the malefic
acid salt. | It Eampemﬂ’lﬂewﬂﬁpﬁlmnumrl?ﬁhtmn Neanbe GrBd6(228 rtlatesto eerﬂnlix:/el) hat
t : reinafter red to Sium. Sa a
potase! Uyl oA GH 84 e Sk RBoLal 81la oty i B BORIAASRIL,)
handl i ng. adthétyP(ﬂﬁ‘aswmpaniabfemhgﬁe Basf BP Aj3§h.2a8 it $-frr{ OV moethyldN{Bows
particul agwdﬂ%ﬂn HRRY e }iRlabbildine LGB @ERIMRPALS rdriddBI1 O @

surprisingly "anena arg scale p arnace tical processing and
especi al l'y Q@PP'ﬁlﬁdg(@ cal e mlling. The novel salt can be prepared by an

efficient, eCO[&QBi‘nﬁu&MlPé@ﬁtrR edalibg, IblERRS NahbdroMDaL10565% His€dsdsO

kb %%@3&#%’?%@32%&9?%@%9@%%23 o5} wirtenfd S A PRDHE e u

for the ttl&aﬁmlei&tacamﬂtor prophyl axis of diabetes nellitus, conditi ons

ted wit ' t
Accordingly. 1 RdasABEEEn TReVPURNCOBRRLR © AP LR pERRyASeS
pyri dyl )a&m)l@ftdn@iswasnzqrtwaﬂhaﬁmta@nmsﬂt'klibhtmrtmdué)ssta masdhencer a

sol vate theraafle f&ﬂ:\@l@?re% %ﬁ'd ARGS. T(J{e%tfgﬁﬂﬁ§§yﬂ‘s§ﬁ£§aﬁr an
i nfrared spectrum Su Tl a InN acc ance wt I.gure n one
favour ed 8ipeand shops mﬁtca@éhywéamleo&.s snbidisy. I hrpetassiomealt g thesefbst ant i al | y

in apgord 1)&1(51 hmﬁelnﬂblé@o Bar dﬂ:at afrﬁwétiﬁ@(ﬂ ﬂﬁkﬁ%’g{ arfd[)@%)&ﬁﬁlﬁstﬂlwgbsau
rovi des an, X- ion ern substanti a

gccor danc& a\;ﬁpﬁﬁf’%% stak gpgﬂp Qe qﬁ)nggxb%%threglf%l ﬁb[]asm um

Salt pr ovpdmessqnaﬁmuﬂailyfmlaeéto]lafgewaequmatmm substantially in accordance

W th Figure 4. C

5-[ 4- [Zg(N- Th?n&e?i’% {a‘ﬁ P@% a%gon% e%ﬁx@%&g&uﬁ?‘#ﬁ{%&ﬁggfn I'ne- 2, 4-di one,

pot assi urTP%l’élFtﬂaI Biis laldgéledé‘? be usaduldler ﬂ’@ﬁ@ﬂ@@ﬁnéﬂﬁl@@wprhﬂMS of diapeteyi des: (i)

an infrar gllIfRe bt RSIaREY wldhmlauateamqﬂ@wceﬂaimcf Zgwaﬁo&s th@i%gf(' 1) a

Raman spectrum substantially 1 n, accordance wwth Fi :
VO 02/ 22736 pczﬁpggé%ggbz,gh@r%sent mvent?on provides 5-[4- [Z-CIg-methyl-N- 2-

pyridyl)amino)ethoxy]benzyljthiazolidine-2,4-dione, potassium salt or a solvate thereof.

In one favoured aspect, the Potassium Salt provides an infrared spectrum
substantially in accordance with Figure 1.

In one favoured aspect, the Potassium Salt provides a Raman spectrum
substantially in accordance with Figure 2.

In one favoured aspect, the Potassium Salt provides an X-Ray powder diffraction
pattern (XRPD) substantially in accordance with Table 1 or Figure 3-

In one favoured aspect, the Potassium Salt provides a Solid State 13C NMR
spectrum substantially in accordance with Figure 4.

In a'preferred aspect, the invention provides 5-[4-[2-(N-methyl-N-(2-
pyridyl)amino)ethoxy]benzyl]thiazolidine-2,4-dione, potassium salt, or a solvate thereof
characterised in that it provides:

(i) an infrared spectrum substantially in accordance with Figure 1; and
(i) a Raman spectrum substantially in accordance with Figure 2; and
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(ti1) an X-Ray powder diffraction pattern (XRPD) substantially in
accordance with Table 1 or Figure 3; and (iv) a Solid State 13C NWR

spect rumvQBX2633t i al |y in accordance with Figure 4. The pPE€T&RO1ORIENt | on
enconpasses the Potassium Salt or solvate thereof isolated in pure formor
when adm xed with other materials. Thus in one aspect there is provided the
Pot assi um.Sal t_ or sol va t hereof in ted for In a furthe ect
there is( B‘Sé%)‘étgéyﬁ’ﬁé’ P?)‘fg%FIBW%W %RP bgﬁ\‘il?ﬂaé‘tl? Pb'%FFO’f e Yﬂﬂ;‘ Tf"l‘g d form
In yet a ifetrRip@e 3qamect there is provided the Potassium Salt or solvate

t hereof in.cryst Al so ention I‘OVI t he ,Pot assi um
salt or $bY %(@ ﬁté F%SP%WHS IFF%"W&&H{ ?Cé:g{ CGanﬁgt%‘BFé form such
-as a solid doéﬁgq:résannmvaﬁmﬁ(enedmpamhe Rotaptied Sabiror solxhte dbereof iseletti on.

Mor eover ,. v 0 her eof
' & phar hEUE PRS el adARe Bt ind Bt R, U ey ARk Red (0T
“bei ng parth¢ Eetassiuny S@épamléatgthemfmgm@iatq mThe invention also provides the
Pot assi um Sal tIn'arfuﬁhég‘als p&HtHeRY i &é&ﬂt@bbﬁssﬁ%‘ﬁ%ﬁ%r's§lv§tehM&E§it1ﬁ a The
invention also provides a proce s f1 preparing the Potassium Salt or a

sol vat e PHEfESfOrNEhar act eri sed in that

S5-[4-[2-{N m?tIH)yletd\hfrt%ﬁﬁlﬁpgdttthe%mmbefdb@mé]mmwhi $41t ezlvak fReredf fx di one
(Corrpound I%}ﬁ?ﬁtr salt thereof, preferably dispersed or dissolved in a
sui tabl e© OMs react ed vvlth a source of potassiumion and thereafter,
if required, ®Alsoldetirveafiod prvides the PotgssRot Ssls brisolGad thetenf o @ jgalid; and t he
Pot assi u r d

sol vent |m£1 §1§tr1]§cg %nd Ia%?p%b?eiogﬁlpsgéhp!?soa écﬁﬁgaloesé §e foré %’#!eg % %aa%ta uch as
t ol uene, fark@ﬂ@dlmmsimtlhnas acetone, an ester, such as et hyl acet ate an

ether such as 1\3 ﬁlre‘?ﬁ%ﬁé‘n al@o ?f&\ﬁdés‘?hél’t?tﬁssﬁﬁn SSEBP&H%&!; ttl?‘eredi"ﬁn 4

hal ogenat ed hy rocar on such | or onet hane m xt ure

t her eof . PEAHACA Vﬁcc@%l%mc%spétla‘ébtnd@%kﬁ?ﬁﬂ é‘#\ch f@“ﬁ@@%ﬁaﬁﬁﬁw&f oxi de.
The pot aggpdbe b%tﬁ@mﬂ@edl h@&@teaﬁa@btéo@ﬂ%&ksaﬁe Potasirsl Sek in B nERéditdran, for
exanple in wat er %5# hj ge a)é/gohol such as net hanol, ethanol, or
propan-2-ol , ot SHEANEILRE S WEa%nts. An alternative source of potassium
ionis a pot asBhelunvaatiknelsd proddes afprocess furprepapiog #esPatassiuex Salhoybut oxi de.

The CO”C‘Evaﬁfétth&Q?PfchacfQME%ﬁtats [gé@r(ﬁfrﬁé@fgﬂ %qobn the range 2 to 25%

wei ght /vol'u 20% The concentration of

pot assi urwnyimlr)@mnaletlgqaqyﬂhmaﬂﬁ az@hqgn@@ér@mq/(qcrmmm@d (Bheea 8lt thexepf,110%
wei ght / v olréfeRibly dispersé@ d? ds881vabin i iaBekoRend lsGeIdt@d waRalsofftelof usual 'y
carried out at "anbi ent, tenperature or at an .el eva {31 eratu e, f or
Canpl 6 PORSHUTIGR AR heEsolEt, ik 2 okt Gf i oI5 POAIR P abnveni ent
t enper at lpt@arédabncpmmombsmuhiﬁahrc&caﬂomﬁe theredfiistrecmyrdde enpl oyed. Sol vat es,
such as hydratg e?utgtgereif&loﬁ%tnf‘%ﬁt NI, 3Rahor eRLHPRD 9pa%-°z°-8f dipg to

conventi onal proc
hydrocarbon, such as toluene, a ketone, such as acetone, an ester, such as ethyl acetate, an

ether such as tetrahydrofuran, a nitrile such as acetonitrile, or a halogenated hydrocarbon
such as dichloromethane, or water ; or a mixture thereof.

Conveniently, the source of potassium ion is potassium hydroxide. The potassium
hydroxide is preferably added as a solid or in solution, for example in water or a lower
alcohol such as methanol, ethanol, or propan-2-o0l, or a mixture of solvents. An alternative
source of potassium ion is a potassium alkoxide salt for example potassium tertiary-
butoxide.

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 potassium
hydroxide solutions are preferably in the range of 2 to 110% weight/volume.




Recovery of the required conpound generally conprises crystallisation from
an appropriate solvent, conveniently the reaction solvent, usually assisted
by cool i YO 02@¢736xanpl e, the Potassium Salt may be cryst alRGEEeBO¥HH an

al cohol such propan-2-ol, a ketone such as acetone, an ester such as ethyl
acetate, an ether such as tetrahydrofuran or water or a m xture thereof. An
i nproved yield of the salt can be obtai ned by evaporation of so or all of
the sol vent or IBgreasian igjuspally qaspedqut gt @vaﬁe%tem@ﬁﬁwapnﬁm%@f%ﬁd by

tcont rol It e@me%ﬁ:egfoa_emmgeat {gﬁe rbﬂm{steflﬁ)e&m@@fﬂfetsﬁl\@ﬁﬂhrtﬂéugﬁfanplr _etci pi ]E at ihon
e erature an eedl n e use O | oV e r,eproquclplili (0] e
et e ER g et AroiRS Td Bl o My BFREETHD, w1

-crystal s of th8oRateasathuas Balratenrof shesPitysiven Bdlemeqfrefamed ddebslingstonot

essenti al LS prepared according to known procedures, such as
t hose di s%?nggg@&#%ﬁ(ﬁé%fré%& 228 and W94/ 05659. The di scl osures of EP

-0, 306, 228 and ReowenseiIbe mpquired compounsk genetally ebmptisesrcey dalisption from agsi um

hydr oxi de aadhBRt S994HBISEEALY HRYSRHASIOLR, SRAMPEGIA by ¥l aRle

conpounds en used herein t erm " Tonset™ I's genera determ ned by

Di f f er ent FemERhePeigssean Sealt way Be @rdallises Fomeanale)ioh sy Brapgnvrle? st ood i n

the art, R&oAONCE%SERENL KR E/ESHRN Iaf efBPPAERES dh Rl sudheish@tahdarifineh Sr
Techni ques and | ication erature

", Ford and.Ti ns,, 198 T te
T e RO &L HEBPG o AT BT Eanad T HERal 57 Po AP BRER oY KSR
extr aﬁo: abﬁdmhee@chf 'llrtgtbﬂgﬂv@ft ot be ctysaﬂli‘siatibmal;elex)ﬁlbﬂrtempa@ltdnef(ﬂlomveﬂhg term )
" prophyl axi condi tions soci at eg. W i.ape . itus' i s the
¢ Pear ment SR e, boeRD 38 SaBtet Gttt SRciBide Wiwelafie HAF
t ol er anceseetingenaynaised deimproye thegeprodudibiligl ofdhebatdast fobhabet es mel | i tus
bref orably meapsyshiRGnlh ot AR5 e iR bl iuinnth LhoaR GRROPkaLn oLl

di abetes inclu pergpé/cae,m a and | ns resi st ance and obesity. Further
condi t i oner aacivaie Hieerel kit Wisds apkessentiahe| ude hypertension, cardi ovascul ar

di s teas ei es pectainwma% dl)arsqﬁsﬂaeécp&itcgidm‘gefo;@%ﬁn _ éetagreé,i sueh dethose Hi@close?df _
arti cul ar I a e e.a 00 n erin
1I‘O rom di so‘i"tﬁeé] 5’395’%&[‘1&4 gpoo %/ Pﬁé)ﬁnd@lﬁ qSHigS © E? w’@%&ﬂéﬁ 9%%@9?5% a, andg

di sor der saress@cpatied heteihbpwdererat i Ng, such as obesity and anorexia

bulima. Additj : i L j.at.ed: wi iab ' stic
ovarian syndr o?r‘gtggslﬁ‘gﬁgp ggrogéc%%?lﬁg’z)gag%h?lntgﬂlla%g‘gggﬁdgt%%%é@%kﬁﬁg@gﬁﬁ%Y%
PCT/ GBOL/ GesBp@ndithe conpl i cati ons of conditions associated w th di abetes

mel | i tus enconpisaededissreinthe teenUdyg di bid@lenetalbe datermiasp by Differgntiainal

di sease associated wth the devel opment of Type |1 diabetes includipg

di abet i ¢ REASRIMSI A AFMEGY BRbhaH HmEFHRE generally dndgrstogdrin %F:agf%r,exa@ai% otic
syndr ome, expressed BN PhattnaveptvabThérarad ainalysis SThfiqatogrl Applivationss cBerd ands

nment i oned..above oimpound of .t he invent.io as_.usef ul eutic

o oper 1 oLREHS: 190 AOTARISMSen e ANSLID e TuiRElbn G R RO ©
or a sol vaemsitidndbaselinefwith theeextrapelated dtading adge pbitheutansitionbst ance. More
particul arly, o i L I 4 a
sol vate thereof 83‘%%@@&?‘# t? %r@f%%k gﬁg)/n tg?ﬁglrg g%)%éﬁgﬂﬁg? faggtg etes
mel | i t us, meBiter' incisiss thedratraent @f wpaditionsayeh asingeln neﬁlaén@m dmpaiFqdsglycose

conpl i cat {o@&ﬁndebﬁi@ﬁhsulmemf@érﬁﬁfstaﬁbﬁ|diab@fes.a sol vate thereof may be
adm ni stered her se or, prefer y, as.a ~maceuti cal conposition al so
conprising a pﬁ%ﬁféé‘lﬁlﬁg‘éﬂ ergg éb?aéﬁfrépgﬂﬁ‘ﬁp.s%h@ébl e met hods for
formul ati ng t h€omditiassassocifad with disbesaslincltde Hylpergtpdacmicaghineuli teyistahas e

di scl osed_f or np Leatd ons nentiaon el n. .
Accordin gmc?oq%g}r.pfgrgigeﬁ 'Ec E"l)“?]li‘/l grrl]% %g%&g?% g”gtgrdéé\?".e%é & udpeﬂg%%ﬁt%’gsﬁjﬁ’ cal
conposi t i eardivyagsulas disgasehespPoialy stharesdatosisprertainsesiting disordess, éo pardinulan

. phar maceutyeGablii ACsrepbatitt and 85dd iftakt HEGBiQfs sﬁ_ﬁ%ﬂg HBRSAIYORISR aksRlat

solvate thereof 1s nornal]ly adm nistered in unjt sage.form The, active
cormpound HEh UBEeTERtR; %‘FElagaanﬁx‘éﬂﬁr"é’ﬁﬁ’ta%ﬁ@OFdém%SQﬁH%e@g’Hélqvﬁr'Wmﬁhe or al
or par ent giichl asfobedigandfanorexichulitsie, AlddRictelgeaditidnyhdsbeiardwitt diabaeenpl oyed

or  par ent giclas chul oRBITALnYs e
phar maceutRLge relied P STERH Bk AT S0t Plueah BS0RTREEERC Ne' ovact form

of the conposition will naturally depend on the node of adm nistration.
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Conpositions are prepared by adm xture and are suitably adapted for oral,
parenteral or topical adm nistration, and as such may be in the form of

tabl ets, WaPpHIM7#s, oral |iquid preparations, powders, graRGT&BO1PHIenges,
pastilles, reconstitutable powders, injectable and infusable solutions or
suspensi ons, suppositories and transdermal devices. Orally adm nistrable
conpositions are preferred articular shaped ora corrp sitions, since
they are nore con&@ﬁi"%ﬁ?ll?%’ronéégé‘?né]lm%ésso‘?iéfﬂdét"éhé Eetesa@g S for oral

admi ni st reﬁ&dxﬁ;ﬁhs@écﬂtd#&ﬂ&:ﬁdl&dd%rreﬁeﬂ? diseshe] dbpécialty fendlodiscas@asdociont aith the

I h fidl dj
Cabl ot | RG elgenr S Ty st rline SRS Sésearalb Biaerlop BN ngs, and

-wetting afenéralar I&lerombxha;msottmynbmmohy;mﬁemwn@hm@ctwosmeatrid dodavage met hods

in the ar%nalﬁ]}é' tabI e fillers for use include cellulose, mannitol, |actose
and ot hel" ar agents. Suitable disintegrants include starch,

- pol yvi nyl pyr r dis mentioned dbevethe homppindatithemverion has wepfobthempasic

PCT/ GBOL/ {5 ‘eﬁte]s,GTﬁ%'gﬁsﬁ'ﬁ 1&%‘&%!%@60?&&@{ gtc}ﬁﬁ@és thd Pota%x'ﬁrh@ﬂlt%r Lt'é@l%ﬁant S

i ncl ude, r exa magnesi um st ear Sui t abl e pharmaceutically
accept ab|ﬂéer9eftfmw§aég@@9§w Herapaeticolptanse auryl sul phate. Solid oral

conposi tions nEyre rtR:ruﬁi? ﬁﬂz h’seﬁ@iﬁV&ﬂidn%@hdé@th@Pdﬁisﬁﬁmtﬂaﬁﬂﬂla@@lvafel I'l'ing,

tabletting or,the t ed, bl en ons . ma sed to

distri butt@eftftfé%a‘d%ei ip “a‘ﬁ%ar‘i eafm*ﬁ@gnat?l [21%@503%&% 8§?€‘r”1“8¥rs°08ﬂ1§P8§u ng | arge
qguant i ti essoofatdd \Ivitledmbet&miellupemai deotatn chgplicafionsalwree, conventional in the
art. Oal liqg I ueous
or oily suspelrutig]iegro?tas 1urqa$ﬁ1? {);rnas goli‘yaté) fftgtlfegﬁ é‘t@?é)e(raéfyuﬁgteredg_r gg(&n‘B}e?eralﬂg

pr esent eds ashammcyutp:abdctmpoaﬁmn als@gm;}trnsmg ;] ptmmmetutmlt}eaccgptablp hemesuu t abl e
vehicle kehobie nikifods THER h&ﬁhstrmtfo?@sgatd AP P AL R I GRRRIIPNA

addi ti ves such as suspen ent.s Qr exanp sor bitol, syrup,” nethyl

cel | ul oséhosgdisaiased %W@B@”@@h |1%8}e|nwbb%6élonww%9<webefﬁm cel l ul ose,

al um ni um st eRbALIGAY, thE pifaeattciﬂwﬁab@dlsegtdazt@sfaqﬂﬁmajwﬁ@alfcymp@mﬁ@ﬁnt s, for
exanpl e | eci t.hin

S itan noo ate o non eous cl es
O asEpHEP R B B SV a7 8 13k e Rins B S o RS Ao eft <1 o5
coconut eatrier diergfoest ers such as esters of glycerine, propylene glycol, or
et hyl al cohol ;pr { 1%k
p- hzdr oxybenzo @f%?)asgl\s(lglr%alig&a%iog?atgﬁg@k% esir Qﬁ%a%rﬁsre%tgfxénn]a lt‘tl BWouri ng or
col ouri néomgents For parenteral admnistration, fluid unit dose forns are

prepared cont aiHiRGyéc obe ddAEniRfcRIBRY ariy”s\ﬁ?c%lb Q6uta Bt @uslleby | e
vehi cl e. The conpound, end| n n t he vehi'cl ﬂ he concentr cfj on,
be eit herth&seféh %‘rﬂféﬁ“‘?f? ’iﬂ’i“ ol 9B Fda‘? b eanapousg v |“<9Ff§a'é)f € CTBPINYS

pr epalr ed tllialfo(ﬂﬂn&ff@ phlaﬂgadehﬁcaaebmpesmmnmgfuhaﬁ@nlamﬁehpl@d_rﬁma.nmcﬁll daheerr
sterilisigp S Ui eqvial or i ng.
Advant agé‘bgg 8}58%?}313[1?%&‘3 gxalc esotnhpe(tsg%%%ﬁle%g'{f] Q? "? rle'Iand
bufferi ng)nab]@mméeafairamadossol ved in the veh| cle. To enhance t he
stability, %&?H%ﬁgig 'afégp @%E&rﬁ&ﬁﬂe ?ﬁ& fre shithbly 39aptdd RrbRg, Vi al and

t he wat er rem)v rentera suspenst ons are pr epar ed in
subst ant ipafenieralis tepigal aﬁamétmtmepﬁase%h may, be i thefarme ghisslets capsuless pended

in the V%Bdeifxd Mepasomf p@@aag i MehgRE Ghastileds] tdcoRstinkyble ppAgese t 0

S e R80T CE e abpr RS o) ErEvOA CBBERY e

uni f or m drally adwiinistrablef conyposiivhs ue prefeyred)fin partisulias shapedroral porapdsitisns, t he

conposi tig /! igd by witten or printed directions
for use in ? rfalé?jﬂiba?&%%e ?%g%g@ergned As used herein the

t er mi phar mac el]ltablﬁéft and capeelps @b lozal admyisy siradion ersripsuakhyl Bresenderhias unitsipse.and
i ngr edi enhg chﬁﬁln%beﬂtwﬁﬁﬂe)&mw’t@%&h'ag BinMittSsentsOfilI6; 3dmieﬁtst faBlettRigm

har maceuti c acc tabI e sal enbraces. a veterinari bI e salt.
B G Tuioste GBI TR o6 ORI (LGB AR TORE PRI 86 des

. et hod fona}tﬂswcdatadatcnmﬂmgandﬁaﬂkrmmph@thed@ ia thd artli abetes nel | itus,

conditfons assafighasicld 1) i ABRESTRLL! hs R0 desBLl AldufaTpbigat | ons

t hereof, in PEES Adm NS ering an
effectlvé%ﬂﬁensuﬁdﬂ%dBHWﬁﬁﬁﬁsUﬁhﬂbﬁﬁgﬁtpnwgmthumthMDmvbﬂ@ChH@ﬁ@@ﬂe&o a
human or non- human mamal in need thereof. Conveniently, the active

i ngredi ent may be admi nistered as a phdcrnmaceutical 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 Potassium Salt or
a solvate thereof for the manufacture of a nedicament for the treatnent
and/ or prophyl axis of diabetes nellitus, conditions associated with
dlabetes nellltus and certaln conpllcatlons thereof In the treatnent and/ or

Y o . o o S Y 1 o e -



The unit dose conpositions of the invention conprise the Potassium Salt or
a pharmaceutically acceptabl e solvate thereof in an anpbunt providing up to
| 2ng, i nWMARHAE361- | 2y such as 2-12ng of Conpound (1), esPebGBP1/H32%6 4ny,
4-8mg or 8-12nmg of Conpound (1}, for exanmple 1, 2, 3, 4, 5, 6, 7, 8, 9, 10,
11 or |2mg of Conpound (I}. Thus in particular there is provi ded a

phar maceuti cal c¢onpositi orrprl sing. the Potassjum Salt or a so|vate

t her eof &M 2 saﬁ%e@b gﬁ@@fﬁ&? Sutiahie imbpEaRa e, 196 EFUTRIF, MABRESEI  he
Pot assi Umielatel SuitablephaimBeatitdllgakteptaic wpitiablagems inchide sbhnﬁhﬁl@ﬁryls present
in an armul‘#jt roviding 1, 2, 4, 8, 4 to 8 or 8 to 12ng of Conpound (1);
such as f Conpound (I) such as 2ng of Conpound (I); such as 4ng of
- Conpound (1); Sshdbradso&pgsmbnﬁnmpbmpndpz(rbd by souu:\renaendlmhqﬁs ofbtendingg (1} .

h h
pot asel uit i FATE BEIG RS  RePliaDARL G RANRAD e B8 ORI e
* conbi nat |aciwe\/Qo13ht tbrmlobputrtbcp&g comipesitiang Ql’n}dp_‘ﬂbgﬂm‘ge am,@g affillerpt Suetal |y a

phar macey Pérgﬁ\éri] Var@CFeBLAR! ®nb tfoh&lrmtt for. ' The invention also provides
a nethod Tor the treatnment an ¥aX|s of di apetes mnellitus,
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biguanide. The other antidiabetic agent is suitably a sulphonylureas. The other
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thiazolidine-2,4-dione, potassium salt (26.6 g) as a white crystalline solid.

Characterising data recorded for the product of Example 3

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™ intervals. Bands were observed at: 1668, 1605, 1596, 1559, 1537,
1512, 1504, 1424, 1311, 1263, 1247, 1224, 1206, 1199, 1178, 1156, 1061, 1008, 977,
964, 896, 830, 783, 764, 746, 731, 692, 663, 559, 510, 479 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: 2924, 2867, 1667, 1595, 1557, 1534, 1501, 1462, 1438, 1422, 1389,
1364, 1309, 1262, 1244, 1220, 1206, 1197, 1178, 1155, 1106, 1080, 1060, 1007, 977,
963, 922, 896, 829, 782, 764, 746, 729, 692, 662 cm’'.

The Raman spectrum (Figure 2) was recorded with the sample in an NMR tube using a
Nicolet 960 E.S.P. FT-Raman spectrometer, at 4 cm™ resolution with excitation from a
Nd:V04 laser (1064 nm) with a power output of 400 mW. Bands were observed at: 3068,
3055, 3012, 2925, 2900, 2868, 1663, 1611, 1560, 1463, 1439, 1424,71387, 1313, 1275,
12016, 1179, 1158, 1099, 1057, 977, 923, 897, 842, 783, 750, 726, 663, 633, 480, 405, 347
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 kV,
Generator current: 40 mA, Start angle: 2.0 °20, End angle: 35.0 °26, Step size: 0.02 °20 ,
Time per step: 2.5 seconds. Characteristic XRPD angles and relative intensities are
recorded in Table 1.
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2-Theta ° %

3.1 100
6.2 13
9.3 13.2
12.1 0.8
12.5 3.1
12.9 1
13.5 1.3
143 8
15.2 35.9
15.6 2.9
16.3 1.4
17.4 0.9
18.5 3.6
18.8 10.5
10.8 2.9
20.1 2.9
205 2.4
211 6.2
21.7 1.3
22.4 9.3
23.3 11.3
23.8 7.3
24 .2 8.4
24.9 2.9
25.5 3.2
26.6 44
271 9.9
28.0 5.8
28.4 4.5
29.6 4.3
29.9 2.6
30.9 6.1
32.1 10.1
32.8 2.5
33.2 7.3
34.5 3.1
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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: 38.8,
49.7, 64.3, 66.7, 103.9, 110.9, 118.1, 129.1, 131.1, 132.4, 136.2, 148.3, 158.6, 191.1,
196.3 ppm.

Properties of the Potassium Salt, recorded for the product of Example 5

Solid State Stability of the Potassium Salt
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) 40°C / 75% Relative Humidity (RH), open
exposure, for 1 month and b) at 50°0C, 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 101%
initial).

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

Solubility of the Potassium Salt

The solubility of the material was determined by adding water in aliquots from 1 to
1000ml to approximately 100mg of drug substance until the powder had dissolved. The
visual solubility was confirmed by an HPLC assay of a saturated solution.

Solubility: > 100 mg/ml.

Melting Range of the Potassium Salt

The melting range of the Potassium Salt 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 Range: 196.4-200.6°C

Tonset of the Potassium Salt

The Topset of the drug substance was determined by Differential S¢anning Calorimetry
using a Perkin-Elmer DSC7 apparatus.

Tonset (10°C/minute, closed pan): 2050C

-11-
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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; and

(iv) a Solid State 13C NMR spectrum substantially in accordance with Figure 4; and
(v) amelting point in the range of 194 to 201°C

2. A compound according to claim 1, characterised in that it provides two or more of:
(1) 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; and

(iv) a Solid State 13C NMR spectrum substantially in accordance with Figure 4.

2. A compound according to claim 1, in a solid dosage form.
4. A compound according to claim! or claim 2, in a bulk milled form.

5. A pharmaceutical composition comprising 5-[4-[2-(N-methyl-N-(2-
pyridyl)amino)ethoxy]benzyl]thiazolidine-2,4-dione potassium salt (the Potassium Salt)
or a pharmaceutically acceptable solvate thereof, according to claim1, wherein the
Potassium Salt is present in an amount providing 1, 2, 3,4, 4 to 8 or 8 to 12mg of 5-[4-[2-
(N-methyl-N-(2-pyridyl)amino)ethoxy]benzyl]thiazolidine-2,4-dione and a
pharmaceutically acceptable carrier therefor.

5. A pharmaceutical composition according to claim 5, comprising the Potassium
Salt or a pharmaceutically acceptable salt thereof in an amount providing 1, 2, 3 or 4mg
of 5-[4-[2-(N-methyl-N-(2-pyridyl)amino)ethoxy]benzyl]thiazolidine-2,4-dione.

7. A pharmaceutical composition according to claim 5, comprising the Potassium
Salt or a pharmaceutically acceptable salt thereof in an amount providing 2mg of 5-[4-

[2-(N-methy]l-N-(2-pyridyl)amino)ethoxy]benzyl]thiazolidine-2,4-dione.
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90! 109 (@ysobiagedl @th diabktes gghitud andweAAIbEoaGRiBaDSAs&hdryof, In a human or
90F. ! 10%h§‘n-(h)ufnla%'§nellr1]191%f which comprises administering an effective, non-toxic, amount of 5-
[4-[2-(N-methyl-N-(2-pyridyl)amino)ethoxy]benzyl]thiazolidine-2,4-dione potassium salt
or a pharmaceutically acceptable salt thereof to a human or non-human mammal in need
thereof, wherein the Potassium Salt is present in an amount providing 1,2, 3, 4,4 to 8 or
8 to 12mg of 5-[4-[2-(N-methyl-N-(2-pyridyl)amino)ethoxy]benzyl]thiazolidine-2,4-
dione.

12, A method for the treatment and/or prophylaxis of diabetes mellitus, conditions
associated with diabetes mellitus and certain complications thereof, in a human or
non-human mammal which comprises administering an effective, non-toxic, amount of 5-
[4-[2-(N-methyl-N~(2-pyridyl)amino)ethoxy]benzy!]thiazolidine-2,4-dione potassium salt
or a pharmaceutically acceptable salt thereof in combination with one or more other anti-
diabetic agents.

13.. A compound 5-[4-[2-(N-methyl-N-(2-pyridyl)amino)ethoxyJbenzyl]thiazolidine-
2,4-dione potassium salt or a pharmaceutically acceptable salt thereof for use as an active
therapeutic substance wherein the Potassium Salt is present in an amount providing 1, 2,
3,4,4 to 8 or 8 to 12mg of 5-[4-[2-(N-methyl-N-(2-
pyridyl)amino)ethoxy]benzyl]thiazolidine-2,4-dione.

14. A use of 5-[4-[2-(N-methyl-N-(2-pyridyl)amino)ethoxy]benzyl]thiazolidine-2,4-
dione potassium salt or a solvate thereof, for the manufacture of a medicament for the
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