; Xxye3eu_Du\\ (66TD<B3 A THI AZ DERI VATI VE AND | TS USE AS
ANTI DI ABETI C Thi s i nvention reiﬂ@ﬁﬂﬂﬁﬂh vel pharmaceutical, to a process
for the py@psbebe on of the pha and to the use @TTIdE1/03996

phar maceutical in medicine. Europe#f®tent Application, Publication Nunber
0, 306, 228 relates to certain thiazolidi nedi one derivatives disclosed as
havi ng hypogl ycaefniTHAZAHPREBEINEREREEHYE ANR {ISWSE ¢S ANHBIABERBound of exanpl e
30 of EP 0, 306, 228 is

5-[4-[2-(N-net hyl - N—(2pyridy|)anino)ethoxy]benzyl]thiazolidine 2, 4-di one
(hereinafter also referred to as "Conpound (1)"). International Patent

Appl i cation, PUBls nyertinm wiatesde anoyal nhspsaredticad| to @asocesy foxithe RISPUELQR t he

. conpounds oqftheE@anMt@a%ndT@qxemsetaﬁﬂfe%aﬁﬁdceumal WOR44ieRe59 is the malefic

acid salt as now_been di cover f hat r s a novel
et hanesul f onat durapqan Hatenb Apg @aél,on cﬁ%qréﬁ\?‘gg (ggj%&%%’@ ates to certain
X Elt Eanes ulthiapstidinadiddeaderivatiwdisctosbdiad m@ﬁgal@mgmdeth@e hwpolwdie@ﬁb e }‘ or |
u preparatlo t|cu arly
oo0d haunasavish) TR TP of Rswtat et BT S B s R LR,
Et hanesul fpgndyBammobmm)e/ﬂbﬂmylﬂﬂquohémn@wdmne (feindinaftey alsarrgferred &b as

phar rraceut.. g@%SI ng and especially to large scale mling. The novel
salt can b€ prpepar by an efficient, econom c and reproduci bl e process

particul arly sUntesthtionall Batens Apphicasions ByhlicatiomNumber /0F45Rahssiases onat e
al so has teéﬁél saﬁi‘ﬁgﬂﬁtéggxgkab&ﬂs RERREI06, 253, ﬂ%féi‘?é'ﬂtshﬁ‘cBEWOM/OS(?'SQ@d' cated

to be usefu or t ment and/ dr proph |s of di abetes nellitus,
condi t i onshemgleis egidgallni t h di abetes nel | i tus and certain conplications

tSh[ezleE)fZ ( ACCO; Et &y r)bw béed disceverrt thad \Caftpotnd ﬂiﬂxﬂ?ﬁmvel ethanesulfonate sgtlt
me i.azpl.i i one
ot hansou! {Bivaialterled Ghed o 3e 'ﬁﬁ?@ﬁ@@mﬁb PGS ety Slabfeati bepkd
Et hﬁnle:_sul fmslataelqoﬁoobukltqge;mmatmﬁarﬂdmddlaxgeéﬁhe@thmmbslfmmte abkd shows accor dagg e
Wi t i gur r LOoviides a Raman
spectr u?n é’gﬁ%ct aﬁB’ %ﬂ%ﬁ aqla%oq%égg'rb gﬁg%ﬁ& R?sis%gf;%&%%@yh &%Eﬁé r&av\gtjhged aspect,
t he Et hanéghnﬁesm&zretqous@hqrdese swiprisingly amenabde todiafdersqele |pbnrrmpt1ta;qah ( XRPD)
subst anti ﬂ“)cés ifls 36 c;%aaﬁftcwa} szaélnﬂh& ogwﬁiogerﬁn%an be pe;;%re i red

aspect, ate” provides a S0 )
subst ant i &fﬁvemtne@@eml@mr@m pibls progess particylagly syitgddp H@ﬁ%@ﬁd@étﬂpa&aﬁen

i nvention provigdRsovel Bhbreshifon®é h¥b hﬁé’ﬁsgful annaceutlcal ropertles and in

Char aot er (RSBGRR 1 AACFHEL oA HEG 1 e & Dl eSS T2 y
I N accor daf€lBtus) ddnditicny Iag‘soﬂzl;ateﬂirkdlth dlabetwemﬁm&eﬂﬁﬁ/cw&&ﬁﬁ Ghereof) a
ooy pouder o AHSRURAY AL e AIGRIE AL (e LA RaRIEE (L1 30
Tabl e 1 orpyEidghamim®)ethoxy]enzyl]thi@olidide Sidadiond siandsrifonaie saltion zsdbeatant i al | y
in accordapge,pth Figure 4
In one favoured aspect, the Ethanesulfonate provides an infrared spectrum
substantially in accordance with Figure 1.
In one favoured aspect, the Ethanesulfonate provides a Raman spectrum
substantially in accordance with Figure 2.
In one favoured aspect, the Ethanesulfonate provides an X-Ray powder diffraction
pattern (XRPD) substantially in accordance with Table 1 or Figure 3.
In one favoured aspect, the Ethansulfonate 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, ethanesulfonate salt, characterised
in that it provides:
(i) an infrared spectrum substantially in accordance with Figure 1; and
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The present invention enconpasses the Ethanesul fonate or a sol vate thereof
isolated in pure formor when adm xed with other materials. Thus in one
aspect thgo@2kes2provi ded t he Et hanesul fonate or a sol vat e gdweBefoznss
isolated form In a further aspect there is provided the Ethanesuifonate or
solvate thereof in a purified form In yet a further aspect there is

provi ded the Ethanesul fonate or solvate thereof in crystalline form Al so,

tﬂe inven:dii%lmeaﬁl iéﬁe&{ﬁrtgles@?mﬂﬁwhfaﬁma&cerwilﬁpiaagaﬁeez;tah@][ eof in a sol ”1

phar maceut j, Ga cce e..form ‘suc solid dosage form especially
when adaptdé‘é ‘1"0%‘%3'6{? Vﬁ%ﬁdﬁﬁ@f’tﬂ%ﬁ’%ﬁm m&"?’?twﬂg?x RAERR G‘Weé’}’lgb%ﬁ?lﬁyvi des
t he Et hanebot Fgust3 and sol vate thereof in a pharnmaceutically acceptable
form especial l.y,.i u I such faor i.n art.icul arl y. capabl e of

bei ng mi| I@@ a%gd ir%ﬁa&?%lgl&t%l: W?ﬁg?cg'f"ﬁ S’%S@B%%%bo\%‘iatpﬁg%rdﬁ% ‘ﬁ}hg’rggéeﬁ‘?f onate or
sol vat e t hereof in aThe ptesehtfinvemtiofrendongranses ¢he Ethendsnifemdteé ona grivate des t he

Et hanesul ftﬂ&%ggﬁ?{gt@gb@wf&ﬂleq:wenia@nﬁxéﬁh@%ﬁggﬁ;?fﬁf-a&?ilalsy acceptable form

especially Tn ) suc ormhavin OW properties, especially
good bul k f| ow Phusparone @specithers :S@mxed@btﬁv thangsilipnalp dr atselvatEiikereot/ient i on
al so pr oviﬁ&gteaf&rnq_cess for preparing the Ethanesul fonate or a sol vate

t hereof, characterised in that | _ )

5-[ 4- [ 2- ( N- met hip a fgthongspeehihstsis proyised dhe ftharesyifpnaie arsolyale herepf i &i one
(Conmpound furifled fefma salt thereof, preferably dispersed or dissolved in a
suitable solvent, is reacted wi.th a source. of ethanesul fonate ion and

Ther aaf ter 11 [reh fuahet aShet et B ROV e BT R ORR ok SelF ShaEe s
prepar ed; ampstalline fdthanesul fonate or a solvate thereof is recovered.

Sui tably, Conmpo . ed . e f.eacti.on, . especial I _a protonated
form Suitably, ngs QH‘“X?‘“@%S‘(}% {}'F)Etﬁ?e ngoélafenortsﬂé’ a%éé%rgpf;lﬁ_a_ St npound
(1) is prafamabteptipaltys aceepiahledopmosushaas acsolid dosaga ferm} edpeeiallewhien adaged vent

i's an al kagpl, alfaﬁfniﬁﬁ?ﬁ%rﬁ propan-2-ol, or a hydrocarbon, such as tol uene,
a ketone, SUCR4S "ace one, an ester, such as ethyl acetate, an ether such

as tetrahydr of uMareovar, ihe mverticnalsp previdesthedithanebelfongte or soblatrgbersofin a

hydrocarb Salfl &REALBRELRANS afcqh ' e as
acetic aciolgl;aﬁ(%lg&uﬁrr,ai1 % u, eﬁ{at}% eof’. P%qalwh%ﬁ%%%[g?%hcgcfg@ GBéCH)ZIL1 8%%52%9

Conveni ent$apable Rk beiggmpidleds The miysation %Wg?é‘?ﬁodﬂowge%@ﬁmw@ﬁﬁ@ %cid. The
et hanesul f Ve eicdf iy nlikedfld@d per se or in solution, for exanple in a

I | cohol h | ... eth |, -2-0l, i X{. f
solvents. Can ai tamsapels vATion e e ErPhRSTRnRs & sl datitey o
base salt pﬁfanaamﬁedly! d@nptabladbm,faspeo_éalb'ripIballeﬁmrmni;uctnfmmm\ésglgémhﬂbw, or
t he et hane&g#érﬁlﬁ%ggﬁﬂlﬁﬂ_b@{kgw%gg ?tiesf or exanpl e ethylam ne or

di et hyl am™n ( ation ound (1) is preferably in the range
2 to 25% wei ght Avditehie solypieds phpdigteably in the range 5 to 20% The

Coreant 300, STusthammmiopkeids gt pRb IR it | ande
t enper at urs(Q?Y?rtg ﬁgregg Cé‘laﬁ??get”éﬁd {netﬁﬁ'ef'g‘f't#&?'n?e&yﬁizgpre 50 - 60C, although
any convenpyeidyamimpethbyy petdydlthipraidimter 4 idivher(Catipoand ()0 dLg saltthyrebe
enpl oyed. preferably dispersed or dissolved in a suitable solvent, is reacted with a source of
ethanesulfonate ion and thereafter, if required, a solvate of the resulting Ethanesulfonate
is prepared; and the Ethanesulfonate or a solvate thereof is recovered.
Suitably, Compound (I) is used in the reaction, especially in a protonated form.
Suitably, a salt of Compound (I) is used in the reaction..
Compound (I) is preferably present in a protonated form.
A suitable reaction solvent is an alkanol, for example propan-2-o0}, or a
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 an organic acid such as acetic acid; or a mixture
thereof.



Sol vates, such as hydrates, of the Ethanesul fonate are prepared according
to conventional procedures. Recovery of the required conpound generally
conpri seawony2esabl i sati on from an appropriate sol vent or RCTIGCBR/08996
solvents, conveniently the reaction solvent, usually assisted by cooling.
For exanpl e, the Ethanesul fonate may be crystallised froman al cohol such
as propan-2-ol. An inproved yield of the salt can be obtained

b
evapor ati on of Gosivenigntly(the ggureenf Efbangeylfonate ipy iwtmawlfqrég@qi@rﬂymt el evat ed

t enper at ureﬁxaBQAuhfeﬁﬁdacRymﬁg BE 58AddSSLr SO inRMutioR] fof BRAhMe ila 1vA§ @Ronsiar ef ul
control of precipitati onmfgrrper at'ure and seedi n(% rrgy be used to i nprove the
r epr oduci Bv¢h asymethanql cethanpl, PreRanm-olopla muxtiredf sobisnisa fAnaliesnative SORIES at ed

by seedi ngf BtiaResiilfoaktlisn &f protidedEb] arsebdiadtatitanesul fonsdcidtd ekirapleof but
this is not essenti.al .%élgméoundt gl is %&%gar%@d gcgordl n 0 kno

pr ocedur e 2MmaQpEpm gthang fes 21 18 sthapgsu ag§eas082n ALEEEBS. The

di scl osur ethytdmin® o diz€ig/l@&Rheand W94/ 05659 are incorporated herein by
reference. Eth i 4= ] i YA i ound. When
used herein i nafﬁ‘gz"glé%e?‘?"&ﬁ°@§¥ g §°%W@@h§ ‘Pg‘xr{%’la&‘gggg" ?%ev properties”
i s sui t abweighttaohme mare gréforablydn sl mngohtool(id. The compeatratdensefer rati o of

| ess t han . Lo : j h WAl b
"Hausner I g{apo lﬂ?lsu caér%ldésrﬁ{mg%%%g% glgfe![r%orlﬂn %z%gﬁsggl gr@ign/%tvﬁ&eéhtt/é’?rﬁn&e'

' prophyl axi s ofTheaeastiondnysially serrigd out atiaptbieht tasencsaiureear|af ey slevated| udes t he
treat ment {Qf GO, ForABAMPIE 50 2809C) alhdudh 8BS coh RN temPRATIRANSAIPAGASS

tol erance, hyperipsul.i naemg ang@gg@t ational diabetes.” Diabetes nellitus

pr ef er abl yhokequEecpEoduet may B ePRIOYe| | i tus. Conditions associated with

di abet es i ncl udpViygeswhysdsdiatesaotihe Btahesulforste stepreparad deobding to/. Furt her
condi tions ass9ci a}t ed gl th di abetes include hypertension, -3 WO 02/ 20520
PCT/ GBOL/ GG HRRF A OFASEN ar di sease, especially atherosclerosis, certain
eati ng di sor deRecovery pdthd reqhised ¢dmgpoued) géreralyncomiprisppetystatlisaimeh framdini nt ake
in subjec fard ' ' | : - ' such as
anor oxi & AEPOBgas Gl 0T LRl E TR0y it el B0l by <

obesi ty anssigtebbegocling.Frrexampleldhe Ebarssulfonats maphs castdlisedtiom wnt h

di abet es iishyAGicRAL YrYSdn-E-0pV A iﬁ@r&d&a@m@efﬁmaﬁt&h%éﬂowﬁﬂws insulin

resi stance. The, conplicatigns of conditi'ons assoclated wth di abetes
mel | itus EMeRoEipIssomerasiall qfiths sadesat %%Wﬁfaﬁ@a%@, telgyateddemperatare)|
gl SgatS? a%ms;}&am?%mﬁdm' leﬂ laeolﬁleévebmfmh _?_Tm Sthgeky [ardfhil éﬁnﬁ’@}ﬂbﬂﬁreﬁpﬁhwﬂ Rg .

i abetic nephropa ' oner ul.one ifis oner ul ar, .sc Si s, rotic
Cyndr one, A e ST SRS bR Ry R S A pSand T
ment i oned abov€rystellisamgroeancalsef bet ingiated\byrseeding haith ampstdlsibf theer apeut i ¢
properti e%ﬁﬁ%ﬁllﬁfnﬁf&;}ta VAN 3 s BGGREs G4 RSt Xspfiglvi des the Ethanesul fonate

e

or a solvate't reo or use as an active her apeutic substance. More

particul arly, tGrnpauaddhtis propaiediageprding (o keown proceduses, sueh dsdhesedlisstosgd

sol vat e t herpaf3d628uR WIS 659 CREBRE0AREY SEPD 3D L@ %hé Waholh£g3et es
mellitus, conditions, assogiated with diabetes nellitus and certain

conpl i cat REHECPIREFALSk NergiR DYIEIRISNCE | f onat e or a sol vate thereof may be
adm ni st ered h@thars@lfonipaciti és albyhmedsialty phafiabieeonipoa@l. conposition al so

i si ticall bl it ab, t hods f
Formul ati ng-t nor EOREALsTeB NS T OL g SPwoanes Beferdy Sog8AeMal Ty ¢ hose
di scl osed prepertiasthosnitdblyl dharacterised byothe saideotiponadihpuiig & Eusmen satio of less
Accor di ngly., &L%P ;tﬁﬁgﬂ%ﬁ%&é%ﬁtdﬁ&sﬁﬁ%Qé&ﬁ‘g?ﬁsa phar maceuti cal

conposi tion conpri t he anesul tonate-or a solvate thereof and a
phar maceut i cal |"Via4#es Rtk 1eag agt apeepted frpef or |

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,

3-



The Et hanesul fonate or a solvate thereof is normally adm nistered in unit
dosage form The active conpound may be adm ni stered by any suitable route
but usualwg obyosehie oral or parenteral routes. For such usecti¢tsoimesgsound
will normally be enployed in the fornl of a pharnaceutical conposition in
associ ation wth a pharmaceutical carrier, diluent and/or excipient,

al t hough the exact formof the conposition will naturally depend on the
nmode of adgkdibgdstaliat diseasCosspasally ahsrosvierosis, epanintatiye adoidetsyinepattichlar e

i tabl f | [ . opi dm ni i d
stch may BUEFelanioRios AhPhke RRLARNE A Hlh s Qi Bt dpafftess
powder s, gwilnuhdss-eating.cugeas anoasxia héressa, arsbdisgters assolatedpwithl eves-eating.ect abl e

gnd_ | nf us@k{? a$ 8&%» QRS afbrexid DRRATI, ONGditi SRRk O%d &Mﬂ;@a LhRRsAela8!
evices. Gally a ni'strabl'e conpositions are preferred, in particular
shaped or ainclederpelyrystisryarian sindramegndagteroidonducedrineingegistinge. gener al use.
-4 WO 02/ 20526n Pl R 633 WnditiBhelsSodnEd GARSHARSes M uﬂlrs%hcqmnpassed

adm nistratiaon are usually presented in a unit dose, and contal
convent i orfreiaieglpdes seral dissareaesPpsinally regaliitsassasspeipted math the denelapment of

t abl et t i ngrp@aniRbetes BchiRiy dabeticHiephgatai! SomeRllHepRitis gldrhawiapr i ngs, and
may, be coat ed nmet hods

tti ts. The tabl et d 11 k
' he ar CeleEoiis 2EPORP FY MFURE P PRLE e BRe DB G iag 87 SaBrAero) sPact ose
and ot her sinm | As negionel abBué thalvoempdinsd of thg irevetition hasl uselfnl stesapebtic

O yool | at ebroRsies, A8 rhOnh b Atk Gy SEE e PR RSt o
Sui t abl e pherenfifosusé anin active tepapgblieswbstancerg agent s i ncl ude sodi um | ai uyl

sulfate. Solid i, td : i I ds of
bl ending, fill Hﬂ‘é’?’é %%ﬁ?“é?ﬁ’%%@%*? S‘?ﬁé‘@?‘&“é{.ﬁ%ﬁfdgi%‘%?‘ﬁﬁ{%@%ﬂaf?&%é‘%ﬁ%s Ry
be used t oheresf foryse i tha dreatatent endéieyanerhylaxduefriabetesipelitusoegidians ons

enpl oyi Ng 4s35GMed Wil didtetss iMllifuk lhh@ E&taidbihpIRABbAS thersfare, of course,
conventional in_the art. Oral |iqyid B{?eéa%ratl ons rmP/ be. in the form of,

for exanple, aqldotidiapssulipnare ot sikae Hiseeol Ly e adnUnISHd RET 88180 syrups, or
elixirs, ofreferablpesprptanniediat compostiqn dshicimpriving £plarslacéutichin Wi th wat er

or other suitahl.e vehicke. hefor se. Such | i qui re ations contain
convent  oriiFRIF eSS SRS SeGols B g tuperts EeRBRR RN AL O or
syrup, netthyleofaklgehersly thyet distlosedfprdCompett/(Ix & the hbswe, mewiobedy net hy|

cel | ul ose, Lﬂ)ﬁiﬁéﬁd}{sym stearate gel or hydrogenated edible fats, emulsifying
agents, f ot exanple |l ecithin, sorbitan nonool eate, or acacia;, non-agueous -
vehi cl es (whi chAsseydingly, theeresgpbinzemsiongyso preyidesapirmacentisglrempopition
fracti onat @hsRERMHE Fhdnes@fdnite@y @b aftURdtedBar@sH flasmeutibMBaickgRable

propyl ene glycol, or ethyl alcohol; preservatives, for exanple nethyl or
propyl p-h ?Nb?f@ vate or sorbic acid, and if desired conventi onal
flavouring or cThoBthangsulfgeat sr a belvatp deesuif ¢y adrmaatlyiadmsdistated m unit Hogage uni t
dose forns;,are prepared containing a conpound of the present invention and
a sterile @gﬁl cle. The conpound, depending on the vehicle and the
concentrati on, Thnadtivespmipevndmsay beadidingsterdd by ehy sultabRaoutetbet nsuallplbyt i ons

are nor nal I i i i i and
fiiter stertord ?’ggir%@%%‘%‘ ESYET hok s hse PR b ERE RRPAhaL) 1B KR

seal i ng. Al¢ sorongbbplarpaceniicah comnositign in assogiation: with 4 phamparsuncal carrier,

pr eser vat | #fEnal/QUkRidmMalRAoest thedkatt BriPotthe ompedtibmwildgatd@NY Gefendl0
enhance t he tanklt . Lhe conposition can be frozen after filling into the
vial and tﬂ%éﬁé? HApgraieder vacuum Parenteral suspensions are
prepared i n sub&bmpbsitibhs/art peepamdbyrmmienreeandeaypd suitably ddapted dér oral, conpound
i s suspended i i i . i | S: ri.ll.sed by
exposar o tEreRt OFiobEal Rl ahet S8 e A g b by Bultanb S cebh e
Advant ageoers] §quid psapafationapowdersygranilag leagoges, pastillas Ireadadtitutablepowders,
composi {1 OdsOiiagid inkdhleubhiiBActhilentiBhl app ol HairbaBRLAL. -5
WO 02/ 20520 PCT/ GBQO1/ 03996 As .i.s co n practice, .the conpositions wll
usual |y beORRRISEaDlE FOmpoLitiens ass Pisfarredeth RATHGHAT] shaRedinl coumpopiionhe
medi cal treatemey aranerRrddadknich €orgRapabidel ons are fornul ated according to
conventional nethods, such as those disclosed in standard reference texts,
for exanple the British and US Phar macopoei as, Rem ngton's Pharnaceuti cal
Sci ences (Mack Publishing Co.), Mrtindal e The Conpl ete Drug Reference
(London, The Pharmaceutical Press) and Fhrry's Cosneti col ogy (Leonard Hil
Books). As used herein the ternm pharnaceutically acceptabl e’ enbraces
conpounds, conpositions and ingredients for both human and veterinary use:
for exanple the term ' pharmaceutically acceptable salt' enbraces a
veterinarily acceptable salt.



The present invention further provides a nethod for the treatnent and/or
prophyl axi s of diabetes nellitus, conditions associated with di abetes

mel | it uswangh/sesd ai n conplications thereof, in a human or pOpGBOLO®YG MaNTTEI
whi ch conprises admnistering an effective, non-toxic, anmount of

Et hanesul fonate or a solvate thereof to a human or non-human manmal in need
t hereof. Conveniently, the active ingredient may be adm nistered as a
pharmaceuti cal Tablgtoaid dapsulésfoedrabadmintstiidbn arecysuallyiplebinsed iaranmitadose,

part§ oul B3RSk QA Lonl S350k YR bAing fechs HiDSH.8R05GHRNR P esen

i nvention he ‘use anesu ona €r eo or the
manuf act urageros labnmotxémmgrarxﬁs colosrantse Sevesmingarmndoretiingagentsadihe tafflets

di abet es rﬁ;;# C%@@d?ﬂﬁﬁ%eﬁ%%%%&ﬂoﬂ %I@hedél@bet es nmellitus and certain
conplicatio reo treat ment and or. pr ophyl axi s of diabetes

mel litus, conduﬁmfahls filessofor afe'eelac lyifle eellnloss emannital lactpspsand pihes sinpidarn

. COWP' | cat ig8ss ! REitad disihe mERHE SRR ﬁol?(rm?lpif?ﬂolﬁﬁér% dnldQEREH ddFRMLibes t aken
in amounts so as to pra% %& % dbj In su@t}' Cg)z? doses, such as those
i scl osed SHeh Ers0dium Sasbesl onlate) GUUBEIe bibringals Akids forsamelsmagnesiom

t oxi col ogisgatatef Seicibie plaémbdedticAlyedciplable ecahp\agente idlnkReddiuketgnt s f or

t he corrpoun S, of the invention. The follow ng exanples illustrate the

i nventi onSBU®®do not limit it in any way. -6 WD 02/ 20520 EXAMPLES PCT/ GBO
1/ 03996 Exanpl 68olid oral comp051tions may be prepared by conventional methods of blending,

gt g:nggul( Egnaé wﬂé?tﬁg on| c aC| d l%ﬁgéxﬁ%n&%lr}’%ﬁ%It(%lgﬁ}—b%teﬁﬂéone

suspensi oractye agent throughout those compositions employing large quantities of fillers. Such

(53[ 4-[ 2- (I};— BEkDMs Ne(gfo%ﬁfs‘edoﬂnl/@r{ﬂoﬂgl)ﬁttﬂ@ﬁj benzyl ]t hi azol i di ne-2, 4-di one

0g) in pro pan- 2- of (90 0C. . The stlrred m xture was malntalned
at 50C until a Qqalehﬂmé@rqpﬁaaﬁnmgy bogbﬁh@é@maﬁa forexamplen aqusorRer 1Y 21 C over

appr oxi natsﬁépénamhp $olutidhe eﬂdﬁls‘i&lspsfy?%pspbﬁ éli}@rsV\@{Smﬁy)bé prebegedns of drk tprdicen,

\év:’;l\s/ged Wit Qr ec %%%tlzon w1th(water or} Gther suztgble thICf()? before rEl(s)elaJ r§ucm1%%1rd vacuum to

5-[4-[2-( Iﬁremai-emdns Wy 2pytairdgdny entiona) aiditdvey sheinasysukpanidapalgents,for 2xainple one
ethanesul i O%aE g s@ﬁxp, m\gﬂ‘lytl gelﬁﬁé’sﬁtgellithp ﬁyc?r%k&&m(lgelﬁd@e carﬁi%tﬁ)q %e%@

consi st ent

5-[ 4- [ 2- ( slumeiniyh steaagpgel pubydreganatsd edinds §atsh emuldifying agents; ior exampld- di one
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PCT/ GBOL/ 03996 observed at: 3109, 3067, 2928, 1749, 1699, [613, 1548, 1451,
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919, 828,w@8%20s86t4, 667, 636, 620, 601, 576, 520, 470, 41pcTASBH1/03®E, 292,
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Cenerator tension: 40 kV, Cenerator current: 40 mA, Start angle: 2.0 28,
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02/ 20520 Rfath 636ktdé B3AR0s and certain comphcatlons thereof the Ethanesulfonate 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.
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5-[4-[2-(N-net hyl -N-(2-pyridyl)am no) et hoxyJbenzyl ]t hi azol i di ne2, 4-di one,
et hanesul fonate salt or a solvate thereof 2. A conmpound according to claim
1, characterised in that it provides: (i) an infrared spectrum

substanti aq; RScordance with Figure 1; and (ii) a Raman spectrum
substantia I n accor dance with Figure 2; and (iii) an X-Ray powder

diffracti att T or

Fi gure 3; §P (ﬁ %&f-ﬁ%@?ﬁﬂﬁ)%r%@ﬁtﬁﬁﬁgBgrgqyﬂ%lgg?l@ ig'%’]4-
accordancedlwl‘i ngte 3 A conmpound according to claim1l1, characterised
in that it provi des two or nore of: {i) an infrared spectrum substantially
i n accor darenesuifniCacidr(0.68,mL) whs addedinn ssiprdtsuspensioh ot &+dH{2}(Nymethyl-

accor danceyym E'rﬁyl%ﬁi%o%thd)dy[lﬁehzﬂ &Qdén@-Q\Bﬂ@ibnéj(f 0o pPaR2Ld1 g n{IfR PD)
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conpound a&e@pmtﬁgvas@ou e‘bhlé fat@mawaﬂleﬂ wigh propap- 201440 ml-)gaachgeed irm 6.
A conpound! Galeaws Undey vaguwnyo give off4-d2-4NrmaethytN-3; in a pharmaceutically
accept abl epyfriolyyumiapdshexyjberzgljthinzolitline<?,4diona ethah¢satfofate as @ whiteconpound
accordi ng drPst@livie AR ?‘3@ ainms 1 to 3, in a pharmaceutically acceptable
form and having good tlow properties. 8. A process for preparing the

et nanesul fanRiviR 8, BV b il s BIABLRIRRAS.N that characteri sed
5-[ 4- [ 2- ( Npymislyhgming)gthexylbenzylldnazebilimeRodcdione sthangsulfpaatel i di ne- 2, 4- di one

(Compound (1)), or a salt thereof, preferably dispersed or dissolved in a

i tabl -and
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pr epar ed; nate or a solvate thereof is recovered. -11 WO

021 20520 PCT/ GBOL/ 03996 9, OSl t | n
5- [ 4- [ 2- ( N FEEIRY SUSREPSIRY Pf § @2@ @vﬁ ?gém %QWS@ 2.4 di one
et hanesul ftbinaelidine-24-dione & ghm@r@pan-am! émtp‘w 69° %b@f@m abl e
carrier thahaksulfonic acid (4.57 mL) was added. The mixture was held at 60°C until a clear
solution was observed. The stirred mixture was then cooled to 21°C over
approximately one hour. The white product was collected by filtration, washed with
propan-2-ol (2 x 30 mL) and dried under vacuum for 16 hours to give 5-[4-[2-(N-
methyl-N-(2-pyridyl)amino)ethoxy]benzyl]thiazolidine-2,4-dione ethanesulfonate as a
white crystalline solid (24.0 g).

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’ intervals. Bands were observed at: 3117, 2772, 1750, 1704, 1647,
1616, 1586, 1549, 1514, 1458, 1419, 1335, 1313, 1241, 1218, 1185, 1146, 1078,
1059, 1041, 1023, 1006, 907, 841, 820, 779, 758, 740, 715, 664, 576, 520, 506 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: 3122, 3000, 2771, 1749, 1699, 1647, 1612, 1587, 1550, 1514, 1480,
1458, 1419, 1386, 1334, 1313, 1240, 1216, 1185, 1141, 1079, 1058, 1021, 1006, 907,
840, 820, 779, 757, 739, 714, 663 cm.

The Raman spectrum of the Ethanesulfonate (Figure 2) was recorded wn'h 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 400 mW. Bands were

-7-



10. A compound

5-14-[2-(N-net hyl - N-(2-pyridyl)am no) et hoxy] benzyl]thiazolidine2, 4-di one

et hanesulwonaikes20r a sol vate thereof for use as an active pdEEBIBISHIE
substance. 11. A use of

5-[4-[2-(N-nmethyl - N-(2-pyridyl)am no) et hoxy] benzyl ]t hi azol i di ne- 2, 4di one

et hanesul fonate or a solvate thereof, for the manufacture of a nedi canent
for the tobstrmeshat: 3HW, 306 Hr298By1 7482 16955 16li3abe4& d 46| 142039 1c b31H, 1B bhis

associ at ed 287, 1263) BEHdt 857411 #3,t 1082 240d2,287 819 828NT8A, Gad, GHTS 6366000401, - 12
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aU] caU] ca] cal.cal ca] ca] ca] ca] ca] ca] ca] cal 98 " ##IN% 7() +++++, Y. . 2F35577

77" 7q7779Xde;X-Ray Powder Diffractogram pattern of the product (Figure 3) was recorded using
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Ul ca] cal] cadeaksiaheahe abeah cothe ahgia] £6 °56 ThrmyR033 87624128 A B GV Hy | | |
IIuJKKKM\/I\fNFt égj[z gg%})@h Characteristi d e i o

a) ca] c"aj céﬁnézg?‘ af% ‘T a"i;'cé%f Cgﬁ‘}?gi g(ﬁpé%f%{fsc%f] crgjlaéhféﬂt]egﬁﬁl%gaﬁr(?atﬂ caj ca]
cal] ca] cajrecdrded waladg éa MVMVMMVIPPPHRRRR

TTTTTUWNUJUuUx UUUUVD VGNP YY} w mhe~ Yk a\ W | ca] ca] ca] ca] ca] caU] ca] ca] cal] ca] ca
] ca] ca] calmma@id £a] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] c”a] ca] cal] ca

YYXZZ*[ e\\\\ ] D"p_u_TTTUWINMJuUx UUUWUVLOVGWA?YY} wr mhc”Ykf a\ W ] ca] ca] ca] ca] ca] ca

U] ca] ca] catteateatcatepteateatealeaj cal cal cal ] ca] ca] ca] cal] ca] ca] ca] ca] ca]
ca] ca] ca>&-wi KNGFLQ9 3N -@10%& ()-3, 10%& () -
t10%g9& () 1026heta->! 100@& () -%31 G z[[<- T10F+10%& () -
“*10%g& ()-T 35 40%0& ()-T 34 10%g& ()-!03& 10%ggé& ()-3& 10%g& ()-G
Nd E- TloYéﬁ-m%'—(-)?—ﬁewegﬁ—-ﬂ—l—-‘ 10%g9&' ()- OF10%& ()-F.10%& ()-
9- 10%& (D=—xm¥= T109100F8& ()2 10g 10g

10.6 8.1

11.3 1.7

11.7 6

12.4 4.3

13.1 27

14.3 4.3

14.9 3.2

16.0 13.6

16.6 92.1

17.4 4.5

18.2 9.2

18.7 36.7

19.7 8.4

20.2 6.5

20.9 19.9

21.6 56.8

22.4 100

23.8 7.1

24.0 7.4

25.2 6.6

25.6 8.3

26.0 5.8

26.7 17.5

27.3 13.8




10gyL< 10%& ()-  Y6M 10% & ()- Y6M 10%& ()- 5S10%& ()--  *ndEnbC
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T10 F &010W& () -@F 10948 ()= @ R010%& ()-@)! 10%& ()-"3 S&L0YT& ()-S3
S&10% & [)-Sva80uvSb@ T10! VEDUIT& ()-3"910%0& ()-&10%& ()- 10T 10T 10T9<
1090°& ()-{54" 19§0b& ()-15<Q aBh@ T10!

29.4 12.2

29.6 11.7

29.9 8.9

30.6 7.8

31.1 6.8

31.6 14.2

32.2 10.7

32.6 17.9

33.8 9.1

34.5 5.2

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: 11.1,
36.1, 38.5, 46.5, 48.9, 56.1, 66.2, 111.7, 114.9, 119.2, 129.9, 131.1, 134.1, 140.5. 142.4,
153.4, 157.2, 171.8, 176.1 ppm.

Properties of the Ethanesulfonate, recorded for the product of Example 2

Solid State Stability of the Ethanesulfonate
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 509C, 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 99%
initial).

b) 500C: No significant degradation observed (HPLC assay 100% initial).

Solubility of the Ethanesulfonate

The solubility of the material was determined by adding water in aliquots from 1 to
1000m] 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.

Flow Properties of the Ethanesulfonate:
The ratio between the bulk density and the tapped bulk density (Hausner Ratio) of the
Ethanesulfonate was determined using standard methods ("Pharmaceutics - The Science
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10907& ()-2z% "##' $SN®@BbC T10!' YI 10%d& ()- 3
1099°& () - of@bsh@&@biﬁiﬁ&bésl n¥'s bAiESKOME, (Ait8n SASKHT Gublished b Churchﬂl
Y 11099& (); V@S(o;lg)()ﬂ\ bC TLIT1t! 100G T& () ) "1094& ol)
"1098$& ()Hausner ﬁatmgi ﬁ)-l YI 109T& ()- 'Yl 109, T, & () +++++++,  bC

-10-
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10 10< 109&' ()- F5!10%& ()-, F4S10%& ()-"7q7779X99dEbC T! F93" 10%g&" ()-"
10%g& ()-F, 109%9& ()-@ S10%& ()- F@ML0%g& ()- 109%g& ()-9i;; <<g<&=aBbC T! F!
"10%g& ()- 3 y 10%& ()-F310%g& ()- FF10%& ()- 3
310%&' () -¢LAPRSIO%0& () - &=d>>>) ?-2. 2/ 20?aVK@ T! 10g 10g 10g< 10%g& ()-3
. f1099& () - Y&
1. A compound 5-[4-[2-(N-methyl-N-(2-pyridyl)amino)ethoxy]benzyl]thiazolidine-
2.4-dione, ethanesulfonate salt or a solvate thereof.

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

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

(il) 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;

(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.

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 ethanesulfonate or a solvate thereof, characterised in
that characterised in that 5-[4-[2-(N-methyl-N-(2-
pyridyl)amino)ethoxy]benzyl]thiazolidine-2,4-dione (Compound (I)), or a salt thereof,
preferably dispersed or dissolved in a suitable solvent, is reacted with a source of
ethanesulfonate ion and thereafter, if required, a solvate of the resulting Ethanesulfonate
is prepared; and the Esulfonate or a solvate thereof is recovered.
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