2 2 JUN 2005 5-[4-[2 [ (N METHYL-N-(2- PYRI DYL) AM NO) ETHOXY] B ENZYL]
THI AZCLI DI NE- 2, 4- Dl ONE MESYLATE SALT This invention relates to a novel

pharmaceutical, to a process for the preparation of the pllagn]alma%p?al and

to the use of the pharmaceutical in nmedicine. 5 EP-A-0 306 228 relates to
certain thiazolidinedi one derivatives disclosed as having hypogl ycaem c and
hypol i pi daem ¢ activity. The conpound of Exanple 30 of EP-A-0 306 228 is
5-14-[2-(N-methyl -N- (2-pyridyl)am no) ethoxy]benzyl]thiazolidine- 2,4-dione
(hereinafter referred to as "Conpound (1)"). WD 94/05659 di scl oses certain
salts of tHe-[AOHPEUHYE-NR-PERIDYIDABDE)EPROX YIRENZY BI THLAZQIIPRY-XHPIONS  wo

94/ 05659 iMESWIATRE®AETCc acid salt. Methanesul fonic acid is nentioned as a
potential counter-ion but the preparation of a nethanesulfonic acid salt is
not exenpl i fi edThipénviaation relases tp e opal phdrmzeeiticdhade aoroesss foe the greperetinainesul f onat e

sa:: ?L Com?ﬁ%étrﬁﬂmn{a}:éuﬁm%dibﬁﬁgya{f% fhﬂﬁ‘lhcetﬁtidﬁpyl%edfcﬁl@{n of _rretpanesgl Iﬁn?te
sa ei nafter a r I 0 .as.the. syl at e! .S, forne at is
parti cu%rl y stable @ﬁéﬁ&ﬁé@fﬁek‘&étﬂ cteg?ﬁ‘ @‘#@fmlﬁ%ﬂ%ﬂy%%%ggsa lﬁcg’ .ed;md handl i ng.
The Mesyl atas hatisphypaglycgeticghd blinidegmisortivity. Thrrespoysdiof Exampieri0pfgood aqueous
sol ubi | ity gngd-oes2esse74gPelmbll kNS b QY RNRARDS difsyIbdd2pl)thivesMinat € i s
therefore Rri Sj nr%lxﬁa na Itea t,eol ar )3 al e pharnmaceuti cal processing and
especi al | ys#% PGS é? T r?g_., rﬂﬁmgcﬁg ﬁovel salt can be prepared by an
efficient and edBABHPIOSPAsdessscegainsilicof the pampoyngs oEBP-AP 108248-Theal e

prepar atg orprefdiid s yEWOMBLFb5IticthansieicRés sds fdthangsnHsniealis i cal properties
and in part]

' L.S:.4 ndl f r t and/ or
pr ophyl axi sm%n?%%:aﬁ%éf’ Oetgﬁlrz#e ﬁ#tgﬁéfﬁtghgﬁg"? | oﬁsowg?s%eg‘?gaﬁ Va\‘lla '? %lm(?lgabet es
mel [itus arf@t®€mPRist conplications thereof. 25 Accordingly, the present
i nvention provi Géshabe fiod prEpafedandttabtefided @ methanesulfonate salt of Compound
pyr | dy:c ) amd @E@%H@We@fﬁxﬁ?a\’rlg“l@r??c{ﬂde%@ﬁl%née Qilt({ﬁt%%iﬁﬁéyilﬁtr@feﬁf&htb, or sol valt e
ereo 3 en n at _the Nesylate exists.|l an one nove
pol yror phi @iy %esﬁﬂ%') B&u%%ﬂihaf ‘ﬁ@aé‘ﬂct“ﬂ%{bs %M?%g %‘ft?bq%{égﬁ&f orns whet her in
a pure pol yprepaphiprandfthondlingr Thetdesylatd aisx kas abighhmelting peinhskowsat eri al , such as
ﬁt/got Iher POl parRGRMY &Jg%ﬁ%ﬁ%ﬁﬁfyﬁnﬂmskéaﬁs@@d@uﬂwmeﬁ Tier ms ?{/ ”,;e .
sylate are referred.to_as. Form r , . Each o
the sai a 1 oriids e R0l Mol Hlee ale i@y BRGTR
appr opr i at eespesially tprge sqaleanilliagent i on provi des the Mesyl ate, or a sol vate
t her eof20 sui t abl Sheabvel sdtaambd Répated Uy Ryefflcitm apt caviottd plygesapartiadsly one of the

foll owi ng: | . -ray 35 powder diffraction or nuclear magnetic
resonance as%éé&@?a?&ﬂsgﬁ@gﬁﬁa{at?&a as_ provided  herein, including partial

pol
spectral data prBYPYEMeRlats alo pas usefpl poammareutical, propertigsand MPAREUAR pr ovi des
Mesyl at e Fds mdicatedro te @bafiltfer thetesnpeht and/or prophylaxis of diabetes mellitus,

conditions associated with diabetes mellitus and certain complications thereof.

25 Accordingly, the present invention provides 5-{4-[2~(N-methyl-N-(2-

pyridyl)amino)ethoxy]benzyl]thiazolidine-2,4-dione mesylate salt, or soivate thereof.
It has been found that the Mesylate exists in more than one novel polymorphic

form. The present invention extends to all such forms whether in a pure polymorphic

form or when admixed with any other material, such as another polymorphic form.

30  Herein, the novel polymorpic forms of the Mesylate are referred to as Form I, Form II,
Form III and Form I'V. Each of the said forms may also be referred to herein as the
Mesylate as appropriate. ,

Suitably, the invention provides the Mesylate, or a solvate thereof, suitably as
characterised by data provided by at least one of the following: infrared, Raman, X-ray

35  powder diffraction or nuclear magnetic resonance and melting point data as provided
herein, including partial spectral data provided herein

In a further aspect the invention provides Mesylate Form I, or solvate thereof.
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I nvention provides Mesylate FormIl, or solvate thereof. 132] Mzgwﬁer

aspect the invention provides Mesylate Formlll, or sol vat2

preferred aspect the invention provides Mesylate Form1V, or solvate

thereof. 1In a particular aspect, the present invention provides
5-14-[2-(N-nethyl -N-(2 5 pyridyl)am no) et hoxy] benzyl ] thi azol i di ne-2, 4-di one
mesyl ate saMORPd$¥h ), characterised by (i) an infraPEHCEHAEBE um

cont ai ni ng peaks at about 1515, 670 606 cm 1; and/or (ii) a Raman spectrum

cont ai ni ng peaks cm 4, ray .powder
diffraction (XRPBﬁﬁﬂF%%rpﬁgg%n é"f“'rlﬁnrpmvbdeg 1?31:%'&]{ )(’I_Lsfpvﬂg<dﬁy§ 10 20. 0,
28.5 20. Dependi Fp Qrﬁ@egtéh%‘rwnanmw%N@wlqthﬁonvégwa@leawtberp@feovered t he
Mesyl ate may be Ltﬂblﬁraﬂeﬁ&thsp&t the BOdnviak froviaRM&yiatd Feel e besolvate@hetady our ed

aspect of the inyge f S rovi des an
|mPrar ed spectlrum %speﬁg% r&é/'&z%’g%ro ﬁ’%@gﬁ tﬂsﬁwem%é’?mz& er1 one
f avour ed s pyaEdyD afq‘l'%? §4aﬂlmr$ﬁwl§f)@8ﬁqububst antially in

accor dance vdhhfactérisedibye 2 In one favoured aspect, the Mesylate provides an

Taby Doudela T ok Bk Bthect i @@Bﬁ@@%ﬁgﬂgw%ﬁnaﬁ&spfdance W th

Table 1 or ure articu i'nvention provides
5-14-[ 2- (N— ?hyP‘- contammgpeaksataboutBB? 671 cm and/or

pyri dyl) am n@jet hoXyi;bmmiyﬂ qxﬁamt&nmmmﬁandemhmemayﬂﬁtﬂ?stala6 (Formill),
char act efd seg dyg§b. an infrared spectrum cont ai ni ng peaks at about 674, 609

cm1; and/or (i a,Ranman spect ont ai peak t about 883, 609 cms;
and/or (iii) an ;3)39339"’ 89\&8?31&“?# &ig Is %{‘PY%%nthﬁg}%F%{ #Ri ng peaks at
about 20. 2, B&.19 cbtapsd &3 sglvat?.andsueh soldgie a fivergedaspached tiedhveatian. f r om whi ch t he

Mesyl ate is recomneéavom&as&(&meam laf¥BYovites AlhAdriieeddmauseinialye, and such
sol vate is a, fav gd t%?pect of the invention. In one favoured aspect, the

Mesyl at e 5pr AR SS acn I'n rEared spectrum substantially 1in accordance with
Figure 41530 I n brerefaypwed espechdisddesylateipeovidesy Rammas spreswingebstaptiatiiman spect rum
subst anti al la¢cirfancewitoFig@eee W th Figure 5. In one favoured aspect, the
' aceor dance Sﬁh&? | @g‘%wﬁ&‘“ﬁ‘%‘%ﬁ% Pﬁ‘”“*@% ) Rl 0 e B etent
i nvent i on prR3YTEEERER)sybstantiqliy Por Figure 3.
pyri dyl ) am no) et mwmmgsbéct,lﬁma\z@bnt ahvaﬁmﬁ pﬂwnlescﬁqp [PENyletlyBNg2d t (Form I11),
20  pyridyl)amino)ethoxy]benzyl]thiazolidine-2,4-dione mesylate salt (Form II),
characterised by
(i)  an infrared spectrum containing peaks at about 674, 609 cm-1; and/or
(i)  a Raman spectrum containing peaks at about 883, 609 cm™'; and/or
(iii)  an X-ray powder diffraction (XRPD) pattern containing peaks at about 20.2, 28.0,
25  28.8,29.5 °20.
Depending on the solvent from which the Mesylate is recovered, the Mesylate
may be obtained as a solvate, and such solvate is a favoured aspect of the invention.
In one favoured aspect, the Mesylate provides an infrared spectrum substantially
in accordance with Figure 4.
30 In one favoured aspect, the Mesylate provides 2 Raman spectrum substantially in
accordance with Figure 5.
In one favoured aspect, the Mesylate provides an X-Ray powder diffraction
pattern (XRPD) substantially in accordance with Table 2 or Figure 6.
In a particular aspect, the present invention provides 5-f4-[2-(N-methyl-N-(2-
35 pyridyl)amino)ethoxy]benzyllthiazolidine-2,4-dione mesylate salt (Form III),
characterised by
) an infrared spectrum containing peaks at about 1206, 603, 559, 545 cm-!; and/or
(ii)  aRaman spectrum containing peaks at about 1205, 1179, 657, 557 ¢cm™'; and/or
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characterised by (i) an infrared spectrum contai ning peaks at about 1206,
603, 559, 545 cm1; and/or (ii) a Raman spectrum contai ni ng peaks at about
1205, 1179, 657, 557 cm t; and/or -2 2 2 JUN 2005 WD 02/051839

PCT/ GB01/ 05751 (iii) an X-ray powder diffraction (XRPD). pattern containing
peaks at about 7.7, 14.8, 15.4, 16.9, 32.9 28. Depend2 rZQJUN 2086 sol vent
fromwhich the Mesylate is recovered, the Mesylate nmay be obtained as a
sol vate, anWOJHBN88o| vate is a favoured aspect of the PARVEBIYISIH 5 | n one
favoured aspect, the Mesylate provides an infrared spectrum substantially

I n accordancg.w thFigure 7..In.0 voured aspect, . the Mesylate provides a
Raman spectr i s%%(f%ﬂfcf“g!eﬁ’ﬂﬁaﬁ °n3§§%ﬁ)d§ﬁ%°w%?ﬁ"ﬁ%*féa@.m ?% lgﬁe f avour ed
aspect, the Neby$-%t38.9128vi des an X-Ray powder diffraction 10 pattern (XRPD)
substanti ﬁl ly i nmﬁéh_ﬂi‘ndaﬁl&@M&hﬁ&@%h%c%mfgﬂw&&&emipem BRrticular
aspect, the L pye V. -[4-12- thyl - N-(.2-

pyridyl ) am n%@%g%ﬁ%é‘n%}v?@ﬁﬂg%gh?‘g?art]eel-s %,%’-‘(“Jrfc(i)?]s &?r% T’QY@S%I t (FormlV),
char act erd sed byhmraefwmiw%@@wb@mw%m@ﬁmﬁ@emwwﬁmut 1549,
759, 600 cmikaccarddn@mwithFidurd ) a Ranman spectrum cont ai ni ng peaks at about

1338, 1183, 990, Bk / Wl R5E¥ r diffraction (XRPD)
pattern contai ni %‘gé%_gak.s %ﬁ%éﬁe{l\dg?iﬁ%‘:p&oﬁ?% : ;Bgc\ﬁg:%g,bs@gaﬁ%' Dependi ng
on the sol veltorfagRwihiigwe dhe Mesyl ate is recovered, the Mesylate nmay be
obtai ned as a solnakdvoaediaspent theddsyhateprdvidesarf X Ray podicadifegtiorof the

i nventi ofy  Zfudi CORED) ANBHGAH iRSREAknce WMIETMESY bfignd$.0Vi des an infrared
spectrum substanil all'y . 1n accordance wth Fi %{u@cg ﬁ) _N] one favoured
aspect, the Mesy “a‘{nﬁp%?‘ o genectythepreset I0YFRU RIATIRE ST I -2FYN-@- accor dance
Wi t h Fi gur e pytidyllamingpeshoixylbengydtbiazedidine£,4-didne mebxdatt selt€FpmdV),des an X- Ray
powder di ffrepahdierived & pattern (XRPD) substantially in accordance with Table
4 or Figure A2. |n. ene f ayour ed. aspect he royi d a Solid State
13C NWR s ec(ffl?rummsu g?gaﬁf?tg?(foﬁ I ggg%%#@gﬁ%gg%?ﬁé’% e’a_f%.%rl n a further

f avour edilaspiitt & Rampegppstamecoptainipg peaks prabent 4233, Bl83e90i 39 cmaragd/of n t he range
of 142 to 15@i)C, af Nirayepowipd diffrhétfdn XRPI)FAMRA Contadling peaks atwsit 42,219y red aspect,
the invention 995%3/,599529‘3‘- [4-[2-(N-nethyl - N-(2-

pyri dyl ) am noyéthoxy]benzyl ]t hiazolidjne-2, 4-di one, l\/Esgll ate salt Forml1V,

char act eri sed i nPepegting pr e splysgbizom which the Mesylate is recovered, the Mesylate
may be obtained as a solvate, and such solvate is a favoured aspect of the invention.

20 In cne favoured aspect, the Mesylate provides an infrared spectrum substantially
in accordance with Figure 10,
In one favoured aspect, the Mesylate provides a Raman spectrum substantially in
accordance with Figure 11.

In one favoured aspect, the Mesylate provides an X-Ray powder diffraction

25  pattern (XRPD) substantially in accordance with Table 4 or Figure 12.

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

In a further favoured aspect the Mesylate Form IV, provides a melting range in
the range of 142 to 152 OC, for example 148.9 - 150.30C.

30 In a most preferred aspect, the invention provides 5-[4-[2-(N-methyl-N-(2-
pyridyl)amino)ethoxy]benzyl]jthiazolidine-2,4-dione, Mesylate salt Form [V,
characterised in that it provides: :

(i) an infrared spectrum substantially in accordance with Figure 10; and
(ii) a Raman spectrum substantially in accordance with Figure 11; and

35  (iif) an X-Ray powder diffraction pattern (XRPD) substantially in accordance with Table
4 or Figure 12; and
(iv) a Solid State ’C NMR spectrum substantially in accordance with Figure 13.



(1) an infrared spectrum substantially in accordance with Figure 10; and
(i1) a Raman spectrum substantially in accordance with Figure 11; and 35
(i) an X-Ray powder diffraction pattern (XRPD) substantially in accordance
with Table 4 or Figure 12; and (iv) a Solid State 17C NVR ¢ 0ffym
substantially in accordance with Figure 13. -3 2 2 JUN 2005 WO 02/051839
PCT/ (B01/ 05751 The present invention enconpasses the I\/bszl ate or a solvate
t her eof isoVaP¥EI®Bh pure formor when adm xed with ot ReVCRO¥E) al s. Thus in
one aspect there is provided the Mesylate or a solvate thereof in isolated

form 5 In a further_ aspect.there is vi ded the Mesyl at r .a solvate
thereof in pure weonf?ﬁealmﬁ’%l/tg)t“ ?gcofn@?stsﬁglﬁeq‘é[%sﬂ@getm?ﬁ%‘%} %%mﬁ?s(?@alw&élb t he
Mesyl at e or parefermcgtwdien plspisesiwithpthepmgigriald.| i ne form Al so, the invention

provides the MesyhgtorRlaspeed tieidé i8 ploRiaERBE Mekyldle 6 soNatd theRbfin MORRUL i cal | y

acceptable f ) m such as a solid dosage form especially when adapted for
oral adm nistration, Mreover, the invention also provides the Mesylate or
sol vat e ther eof Inrfarthespspecithersis previfedyheesyigicas p solyais iaerefdmBe al |y i n bul k

form such ffedin being particularly capable of being mlled. The invention

theref or also pr arefinhdshBIAl Boflietifl Wbt 43 bUE B8kofip 2 | ed Torm

Furthernore, the 1'nvention provi e or solvate thereof in a
phar maceut i CBISEina Tt abl e form especially in bulk form such form having
good flow propeAlso,abg inesntior pavilss thpldesybtd dr séliaethgedier solids. A suitabl e

sol vate jos ?:hﬁqﬂi&%ﬁéﬁﬁ?%é&gﬁ@tﬁé fo¥m 2GERR! ARl d5@ee MBS esbfally Afend hydrate. 20
The |nvent|oB al.so (ﬁ_row vis,stqa@ rocess for preparing the Mesylate or a

sol vate t héfPse forgraladmy in that 5-[4-[2-(N-nethyl-N-(2-

pyri dyl ) ami no) et Moseptdnahe ipvdntion alsogidvitien the Megylaie orrelvaetheppoima (1)), or a salt
thereof, p@ﬁ&%@hﬁ&nﬁ hEBRABIER R espdtialfyh ba fark, fuck Firh dbhEpaRdulkept , IS
reacted with a lsuk.éeab e. g@uﬁc\%e voft.o rﬁ{as‘%l %e rlot‘)’@éﬁngtesh?rez%fsglerté I f required,
a solvate ofcaEfaﬁg_o é‘fﬁﬁ'ﬁung é‘%/le'éig S ‘B' Bgre ; SHTRE K?esyl ate or a
sol vat e ¥hertlesgiof ing mifledfpemed. Conveniently, the source of Mesylate ion is
met hanesul f oni ¢ B@thetmold) the inRAtvanasides e Mesydad 6 sbivatpiefeefiahl y added as a
liquid or i | UL I ' ot S 1 d %Fﬂ% er, an ether
such as tetrahydr H“%%ﬁ %aéﬁ%é)tﬁ%%g%u h]ﬁab{sﬂﬂgé:dgf%ﬁfégng o) %o%cé cohol such as
met hanol , etPFf%Pﬁ’ES‘FS,’E@Pc‘ﬂify(ﬁ?%b%g‘?‘fpxﬁl’“%es- 30 mixture of solvents. O her

sui t abl e sol vent 4 siitwblewdieatt Glanghemaceptdatiy adceptibds sobkisyductrasathydrateor
20 The invention also provides a process for preparing the Mesylate or a solvate
thereof, characterised in that 5-[4-[2-(N-methyl-N-(2- :
pyridyl)amino)ethoxy]benzyljthiazolidine-2,4-dione (Compound (I})), or a salt thereof,
preferably dispersed or dissolved in a suitable solvent, is reacted with a suitable source of
mesylate ion and thereafter, if required, a solvate of the resulting Mesylate is prepared;
25  and the Mesylate or a solvate thereof is recovered.
Conveniently, the source of Mesylate ion is methanesulfonic acid. The
methanesulfonic acid is preferably added as a liquid or in solution.
Suitable solvents include for exainple water, an ether such as tetrahydrofuran, a
ketone such as acetone, a lower alcohol such as methanol, ethanol, or propan-2-ol, or a
30  mixture of solvents. Other suitable solvents include toluene, acetonitrile, ethyl acetate or
diethyl ether, As indicated, suitable solvents also include mixtures of the above-
mentioned solvents.
An alternative source of Mesylate ion is provided by a suitably soluble base salt
of methanesulfonic acid for example ammonium methanesulfonate, or the
35  methanesulfonic acid salt of an amine, for example ethylamine or diethylamine.
The concentration of Compound (I) is preferably in the range 2 to 50%
weight/volume, more preferably in the range 5 to 20%. The concentration of
methanesulfonic acid solutions are preferably in the range of 5 to 150% weight/volume.
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di ethyl ether. As indicated, suitable solvents also include m xtures of the
above- nentioned solvents. An alternative source of Mesylate ion is provided

by a suitably sol uble base salt of nethanesul fonic am?@f 3Q f@ﬁp

amoni um net hanesul fonate, or the 35 met hanesul fonic ac Nt an an ne,
for exanple ethylam ne or diethylamne. The concentration of Conpound (1)
Is preferably in the range 2 to 50% wei ght/vol une, rmre“g]geferably in the

range 5 to WOWOSHL concentration of methanesul fonic BeVeBR8IBti ons are
preferably in the range of 5 to 150% wei ght/volume. -4 2 2 JUN 2005 WO

Cerostary ooy otk ot Al SRR 2 e
ref | ux tenpé?%ﬂ%ﬂt@e der expraple off \ﬁ@‘mor apthe W@%ﬁmpﬁwmegﬁeé‘m"éhﬁl@lé@per ature that
provi des thmymuﬁ@dmmpadmmtﬁmwb&wwmdﬁompwemh as hydrates,
of the Mesyl ate r & 'r@ggx{ procedur es.
Recovery of the ?%galﬁ}r egiﬁi oungfgggg?%ﬁmﬁg Er%rl ses ystallisation from
an appr Opr {9p¥En urEsonvenl ently the reaction solvent, usually assisted
by cooling. For Remaerpbﬁhetet;mreﬂlb&;xﬁoahcbgmuyﬂjmmmnwmkthlhmohﬂrmm an et her
Zgﬁgl azcg te; e Maédlr»gﬁt, coﬁvenféhﬁfﬂaé ﬁac"‘dd& Eu@eit ﬁﬁ@ﬁﬁ%bx&t&d nbyeooo% f&n; regvzgcgl as
of the salt eééwcf%é“&ﬂ‘f V\fﬁé’%ﬂ%ﬁl‘:‘@?}%\@ﬁg %&E%T%mﬁf the sol vent or
by crystall ixﬁa’.ieismhaatacemudnlatactsterenqdmsaﬂm}raeet&talwg r fdgo a3l | ed cooling,
S g Ty e 1 et T orm
Crystallisat9 g’ﬁ ‘Lligl‘??gglibé’c?“g%h’lsmoflf"ae?eé’am‘g{‘? T ﬁ%‘&xi‘ﬁy%“?@% s of the

Mesyl at e, Eoelgqse@namalllynwéqu Staeefyt gpntio] of presipitation dempgraturs dd seedMEbut this is
not desseptlaﬁa ébghgehwg{pm%me&eprwuedbﬂnyﬁdh@ﬁoMmoned for consi Ztency of ]
2 'those. di scl ockatieahter drol BB, A5 sl K1EKHL ngé& Séﬁfess(‘ié’
EP. A0 306 ZomcialoMeplBiehormatey ass s et (Y this dxpohesseatial, %@ ftéf ence.

Met hanesul fmmfmea@smemtmnalfmmstmcabfgtommmabl e conmpound. Wen used here| n
Lhe ter m " TONSSL fohfoufl 151: Bdpbeed R AL R0 piobddes S ladlhoseScanni ng

FoTARAT I R Ry o R AL S N LR

Appl i cat i onsSWO SR &b Yaredinchirpomateddierelnd JefarenceThe t enper at ure ‘corresponding to
the 25 iqf ersect mﬂlaﬁgsmgm a@ﬁ@ﬁ&gﬁf&&ﬂ@@@g@@@ﬁﬂﬁm th the extrapol at ed

| eadi ng edge of nSJt n, used her.ei f certain
c orrpou%ds ?h e te&ﬁ\e 5 erﬂn L 'f/ghnset is gener: ydetermmeﬂ by‘i)slffergr{nap

Scanning Calorimetry and has a meaning generally understood in the art, as for
example expressed in Pharmaceutical Thermal Analysis, Techniques and
Applications", Ford and Timmins, 1989 as "The temperature corresponding to the
25  intersection of the pre-transition baseline with the extrapolated leading edge of the
transition".
When used herein in respect of certain compounds the term "good flow

properties” is suitably characterised by the said compound having a Hausner ratio of less
than or equal to 1.5, especially of less than or equal to 1.25.

30 "Hausner ratio"” is an art accepted term.

When used herein the term 'prophylaxis of conditions associated with diabetes
mellitus’ includes the treatment of conditions such as insulin resistance, impaired glucose
tolerance, hyperinsulinaemia and gestational diabetes.

Diabetes mellitus preferably means Type II diabetes mellitus.

35 Conditions associated with diabetes include hyperglycaemia and insulin
resistance and obesity. Further conditions associated with diabetes include hypertension,
cardiovascular disease, especially atherosclerosis, certain eating disorders, in particular
the regulation of appetite and food intake in subjects suffering from disorders associated
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properties" is suitably characterised by the said conpound having a Hausner
ratio of less than or equal to 1.5, especially of |less than or equal to
1.25. 30 "Hausner ratio" is an art accepted term Wen used herein the

term prophyl axi s of conditions associated with di abeted 2ndNi20%' incl udes
the treatnment of conditions such as insulin resistance, inpaired glucose

tol erance, hyperinsulinaem a and gestational diabetes. D abetes nellitus
preferably w8518y pe || di abetes nellitus. 35 Conditi BAEGBMEEHEl ated with

di abet es i ncl ude hyperglycaemi a and insulin resistance and obesity. Further

condi tions asgociated w th di abetes include ertension, cardi ovascul ar

di sease, esp® '"&P‘f’?a%ﬂghﬂlflbiscaln%rf’ﬁgP%“,"’S?:é?‘r‘gf%&gqsf%’dmai"gtg%"é'r"%t,mgi n particul ar
t he regul at isueh asobesitpandianereximbiliivis dAdditioadd sorditionsdsisasinted vathidiabetesng from

di sor der s assde 3bigeystic Svadarsyrken QA5 HA{APHEHA rGBAGBOL/ 05751 with
under -eating, su as _anor exi rvosa,. and. di.sorders. associated with

over - eati ng, su_i%‘ cgglpg%agg!fst°§9°§ﬁ§°%fﬁ8§9‘é%e$wﬁﬁfhla%teg.m.e i PYBHA L ondi ti ons
associ at &d \eren ingludoereadl dispase lespdeiallyornat Jiseaseastppiated #ith thedeivelapmertoff st er oi d

i nduced i nsUlypéIll dRBétes ifdMing dldbeticaRpiRblat | $l6AerulohepB@itdiglbmaalar associ ated with

di abetes nel |t e herein | | . dise specially
renal di seaggagég‘ggéﬁhwqﬂ%’ ?@%‘%FSE‘%%Q?&%&&%&%&%{’ Tenai.%g%aes?'es I ncl udi ng
di abeti ¢ nephr opAt Fgntiogedabate thoneappmdiof e inypasiop hf ussful theransytissi s, nephrotic
syndrone, hypgeities Thy preseeqibiveatial atcddingly poddankt Mésge of @ Bulvatecthaesfse. As
ment i oneg atlﬁ%@e &Qﬁa&%ﬂ&%ﬁ%u&sﬂﬁce! nvention has useful therapeutic

he '

properties: B{r esent Invention accordingly pravides th? Mesyl ate or a

Vi

sol vate thereof Mets pegiculgdy thypresept myentign PrORESs FYEteqipstite. Mre

parti cul ar | yheréoliéor pseds thetireatmoe aad/arprqphylexicefsliabites dvdkitys, avrditions a sol vat e

thereof for JugEiatdwithGiabeid AlelRiMan@ bR coRpIRRIBAL B¥iest, Of di abetes mel i tus,

conditions assog| %ed W th lgi abtgt eq§ megl | fus, and certain cggpl | cations

t hereof . The I\/OE\S}QIIFe BYBI° o5 2 SYYARIPEeq ey Bot B LA SR P EFRPE ™ Ser se or,

pr ef er ablSy, pharmaceuti®! primpositioncaltoicomprisingrapbeimataytically sesepigipramerng a

pNQar Imsu:eut i CS&itibYel@&E&l@if@lﬁrﬁlu?ﬂﬁgrth@Mcsyla&Brfa@&lbﬁeﬂh’&%diﬁ%deﬁgd_ elﬁaﬂuy;t@c]gsaul ?;f) ing tge
syl ate or t . ] i scl ose or npoun

(I') inthe a Sléged\é%r%nggﬁgl{ge(gﬁ%ﬁg %ﬁ?%ﬁé&hﬁp@éﬁ%ﬁ%l y, .the present invention

al so provides a ferardingbn theipresgnt inyention pleq Rpvides g pparmadenical EPREISY ate or a

sol vat e t hercemfprisnpdhelpdyluteraa stlvitcihtreyf and & pptmdekeicalyraceeptable 2diriether ef or . The

Mesyl at eyor et Vate thereof is normally admnistered in unit dosage form

{he oral o par oHFEYEV gt A U e drmdly S RS B B HE SR Fihor nml |y be
enpl oyed in t heThemctiveoompoysk arayrhe simirigtaded by switableentd but asuglichyat i on with a
phar maceut i Gl orfldF pdréHieral routes. For such use, the compound will normally be employed in
the form of a pharmaceutical composition in association with a pharmaceutical carrier,
25  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,
30 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, tabletting
35  agents, lubricants, disintegrants, colourants, flavourings, and wetting agents. The tablets
may be coated according to well known methods in the art.
Suitable fillers for use include cellulose, mannitol, lactose and other similar
agents. Suitable disintegrants include starch, polyvinylpyrrolidone and starch derivatives
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25 diluent and/or excipient, although the exact formof the conposition wll
naturally depend on the node of adm nistration. Conpositions are prepared
by adm xture and are suitably adapted for oral, parenteral or topical

adm ni stration, and as such may be in the form of tabl ets, capsules, oral
|iquid preparations, powders, granules, |ozenges, pastg /@l éBN Zﬂaﬁonst I tutable
powders, 30 injectable and i nfusabl e solutions or suspensi ons, suppositories
and transdew@arosgeyi ces. Orally adm nistrabl e conposi PETEBILAFTSE pr ef erred,
in particul ar shaped oral corrpositions since they are more convenient for
general use. Tablefs and capsul es for raI adm ni stration are, usually
presented i ﬁu;*aaﬁﬁdfuﬂaﬁgféh glycaligte-coiphiF Efﬁ‘ﬁ?éfl‘ﬂqd&r*f&‘lex%‘ﬂ}? AGRRSHIS ch as

bi ndi ng agemtearatef Bhitablephardiateutivatly acctradblcavdtingpgerdtincigienbdiym lautyl i cant s,

di si nt egr antggj hacgé)l ourants, flavouri ngs and wetting agents. The tablets may
be coated accord wel . known et I n the ble fillers for
use include cel |%qq-@§gﬂc?fgwﬁﬁh{ng|may|h§g{egggflgrfan @glrrg‘?ﬂ?ﬂ F&#b endi¥8nts. Suitable
di si nteg Ban tillingniebletios extthe i, Rmbtyd/blmdﬁqsmr@tﬁqndmmbmdd totdistribiitedler i vat i ves

6 2 2 JUN 2005 ol BR4QRL8SccRtctp iR Qxﬁﬂo?ing 1SS Ruaifties OCHINR Shay Ch
glycollate. Suitable 0Ifuburréeccant S .. Irt?f or exanpl e, nmagnesium stearate.
Sui tabl e pth‘F%%"é'ﬁ calc? & a{rt“ ng agents include sodium |l auryl

sul phate. Solid @%IIQ‘%PWPWWE@HBP fra ey a@eppeneilyonal et hods of
bl endi ng, 5 shipbdsiong soltuedak,etriuisioes, yrupshe dlikitegor iig e Ptesshtealaendiyng oper at i ons

my be uged ol Ll ol gh?vaﬁ%{ar\s&e?%ﬁa% elcERA, {498 BaggPos [ ons

enploylng rge quantities o Ions are, cour se,
convent i onalPrSPAFatqRE mgy fontaiy conventignal ﬁidmvésp%%&ﬁswgndm%@és f%%ﬂﬁ@ % orm of, for

exarr_pl e, aquebind, syrupomethryl cellubpe palathn Bydregttiyicadlokse, enbdxgmnethd, syr ups, or
elixirs, or céiﬁdosp%l&ﬁﬁﬁﬁ@kﬁgt ?E& ofh %eﬂa@ed&ﬁi@iilf&& ef‘n%]ﬂ; Qs bt i on with

wat er or ot her e vehic ore use. r epar ati ons may
RS L M R A L AR S CURAN (e B’f ¥ exanpl o

sor bi t ol13 symclyde edible hijd). feledxmplagknmgelliﬁfacmnahédwcomyetl,rwlbfs@#ﬂi sichae

car bOXym?t hyebters Sﬁéli(déh% ﬁmpﬁkﬂéf’g'lﬁbluél“eﬂiy?ﬁéoﬁbl‘, ﬁﬁhaﬁ%sfﬁwx&ﬂﬁgﬁfe& | edi bl e

ot el Sl B pA0S Ao Bl or SXATRLE oL SPALNL oy BOEBLAD RDGOT cate, o

acaci a; non-a 8578 nclude e for
exanpl e, al ﬁ@lﬁmlagent? racti onated coconut oil, oily esters such as esters
of glycerine, prBpyhereapddyimitatia el byt daé ﬁﬂh@érepﬂ@paealafomaﬁdngas for exanpl e

methyl 9 RESRh 3 Y MQ\%H &a%nlé@élﬁ)dlé? :‘i%pﬁreg%ﬁ @ﬁ ‘lﬁ{m nistration.

convent i‘onal vou or
fluid unit JEIE r‘”i’1‘lsﬁ;Il TP&r‘é’B E%Wg“ﬁ?eﬁ‘be & FFH’Jof t he present

i nvention amelufaansalernmtneiﬂy eflepatdhy didselvipgthe ective cormpadidiarvghidnand fitsr vehi cl e and
t he concent i@kl befdillify Bid N@ftabkUSH SPEGHuR andliedifR! WathntaPerusipt er al
adjuvants such as a local anaesthetic, preservatives and buffering agents are also
25  dissolved in the vehicle. To enbance the stability, the composition can be frozen after
filling into the vial and the water removed under vacuum.

Parenteral suspensions are prepared in substantially the same manner except that
the active compound is suspended in the vehicle instead of being dissolved and sterilised
by exposure to ethylene oxide before suspending in the sterile vehicle. Advantageously,

30  asurfactant or wetting agent is included in the composition to facilitate uniform
distribution of the active compound.

As is comumon practice, the compositions will usually be accompanied by written
or printed directions for use in the medical treatment concerned.

As used herein the term 'pharmaceutically acceptable' embraces compounds,

35  compositions and ingredients for both human and veterinary use: for example the term
'pharmaceutically acceptable salt' embraces a veterinarily acceptable salt.

The present invention further provides a method for the treatment and/or

prophylaxis of diabetes mellitus, conditions associated with diabetes mellitus and certain

-



solutions are normally prepared by dissolving the active conpound in a
vehicle and filter sterilising before filling into a suitable vial or
anpoul e and seal i ng. Advant ageously, adjuvants such as a | ocal anaesthetic,
preservatives and buffering agents are also 25 diSSO|V?§e UN ﬂﬁmvehlcle To
enhance the stability, the conposition can be frozen a J f ing into the
vial and the water renoved under vacuum Parenteral suspensions are prepared
i n subst antwapbt8s183he sane manner except that the acti Per/GBPHENd i S
suspended in the vehicle instead of being dissolved and sterilised by
exposure to ethglene oXi ef ore sugpendi n n.the sterlle vehi cl e.

Advant ageousP§PHcaRRy's f"a% VIR OBen @'g‘%‘é'ﬁ]ﬂ ohcgmpnses ided i n t he

conposi tion aﬂmmﬁmglm%ifeetl‘{mmoh@?ﬁq,diHQWﬂﬁmMwla{tﬂfortah@lvai%ﬁwtv@t@mnpound As is

comon pr actuu&%ognbghﬁﬁwWemgﬂeopsual ly be accorrpanl ed by witten or
pl’l nt ed dl r ECtI O?E Dslilt%o?lf ?rggﬂr:rlt?latnggccort%anﬁ JG%%‘tlen or}al l%&g (ghdaﬁ AS USEd

herein the term petfomRaceu y acCepta races ¢o ds, 35
conposi t|5on§hct§hﬂlsqlwg¢@dﬁé¢ﬁf‘!;fefe€ﬂmﬁe¥thff?fl?ﬁﬁlﬁpl%ﬁh@BV@héP‘ﬂH&ry use: for exanple

the term ' Phamdabspetits, RehinftodCRRAGREtRal Sailefices @Rk RGIShiAg €&j,eri narily

accept abl e od for the

LT eat ment aﬁﬁrﬁﬂdﬂlﬁsEhﬁﬁiﬁﬁmﬁe?%éﬂ‘:%@@wn I R ST R 0 (00 e
with di abetMﬁFP#@%&Ol&W&E@P@éﬁ%BN@ 2 2 JUN 2005 WD 02/ 051839

PCT/ GBOI / 05751 Cauvphitutly; thomsivé ingediaft may be aintinisremd ora pharmabaurigah manmal  whi ch
conpris g,mg& aspedl® he Mesyl ate or
a sol va'?lzo t her oﬁég&gﬂgﬂfﬁﬁgﬁ%‘?%\%ﬁ-ﬁfﬁrﬁgﬁpﬁﬁ in ﬁgﬁé teﬁgereof. The
conposi t i ond™4R¥f or nul at ed according to conventional nethods, such as 5

t hose di scl osed Inrafsuttlanempqﬂﬂmefmmelubembgdesmuse&fahqiﬂwtaw@rIri tish and US

Phar macopoeisgigate Eie:%m;@amanﬂwmwcﬁﬁémﬁew&eﬁe&m& pRpRyiba$I ng Co. ),

Martindale T .en he h rraceutl cal Press)
and Harry P&g%g?'f @8?50 gﬁsg?lﬁteif—imté éi%?)egeﬁ?)eml&gﬂ ntly, the active
i ngredi el3t wayplisetiond thersost er ed as a pharmaceuti cal 10 corrp05| tion

her ei nbef or e def intettreatuitalt dnfioSprbptyiRis af @iabictes alellias, cdanditeds agbcidtite pr esent

| nvent i on. Iy Estrﬂéﬁnﬁ%%?gch;mr*&%pﬂ?}a%ﬁ&%er#o@%&s?ﬂerEQL/dl _the use of the

Mesyl at e or vate manu %{lre o nt for the

t r eat nent aﬁIEFF@fWB"p kAR dg aaounts £o 2 tg groyide Campqun G%“”’P} ki ?eﬁﬁg‘: ssoci at ed
wi t h di abet es thoe disclossl im BB-Ac@3064128, WO 940hGH%ioc MO WS 12hereof . I n the

treat menfp and/ Orwpaaemmﬁgl% efécRRR BRI ih he YSove GRAHNEd atneagSOCH at ed

with di abetz. é-gE”I aﬂg cer .ain conplications thereof, the Mesylate or a
sol vat e Preot SR "“%% VG ?f‘annunts so as to provide Conpound (1) in
sui t abl e doses, llowing Preparations and Examples illustrate the invention but do not limit

it in any way.



as those disclosed in EP-A-0 306 228, WD 94/05659 or WO 98/55122. 20 No
adverse toxicological effects are indicated in the above nentioned
treatments for the conpounds of the invention. The follow ng Preparations
and Exanples illustrate the invention but do not limt @t2i %.\bﬂQﬂS\/\/ay. -8 2
2 JUN 2005 WO 02/051839 PCT/GBO /05751 Exanple 1

5-(4-[2-(N-net hyl - N-(2-pyridyl)am no)ethoxy benzyl]thiazolidine-2,4-di one
met hanesul fSA&BIPHrm | 5 A nmixture of PCT/GBO1/05751
5-[4-[2-(N-nethyl -N-(2-pyridyl)am no) et hoxy] benzyl ]t hi azol i di ne- 2, 4-di one
(4.7 g) and acetone (180 nil) was heated to reflux to give a clear solution.
A solution of nethanesulfonic acid (0.83 m) in acetone (10 m) was added
and the m Xxampleclool ed to 21 C. After standing in a seal ed vessel for 5

days at 21C 4){341InfethydN-(2-pyridy)amino)ethoxy]benzyl]thiazolidine-2,4-dione
5-[4-[2-(N-nethyl - - Ry i’yl am no) et hoxy] benzyl ] t hi azol i di ne- 2, 4-di one 10
mthanesulf&ﬂﬁ%ﬁ%"é&ﬁ%ﬁ ted by filtration. Exanple 2
5- [ 4- [ 2- (N et hy A-mixiuge of\Srld3r0Y-methplolY -$3-poidy Daseipstheqy enzz thiagelidine2  4- di one
rre} hangt(Jl f oyt ‘&lﬁwnrg) landl frtbnd1{ 180 ﬂﬂ)eﬁﬁﬂlﬁr:]ated to refluxtol give a clear lsolution. A ) ad
5-14-[2-(N =N (2- i 1R0) et hox t hi,azol.idi ne- 2, 4di one
(4.4 g and@E%F%"eﬁéne Mrrgf?ngymiacgf@ggf@dm%et%gﬁéyl%ﬁde aangltgcar sol ution was
observed. THeixge qgeledly a5 Adisr vending impepaled pessed &u§ daysal 2HiGergstals
5- [ 4- [ 2- ( N- ret 59 2-(NF-me Ry Iy-(2-piyt dy Bamhina) g thdxdy Theydy 1 thinnatiding 2hi-digrel | di ne- 2, 4- di one
net hanesyy fq%@;aﬁe JaRak g;fdc 1B&SOY 'Q%}lo Exanpl e 1, were added fol |l owed

y net s & - adi

i mredi ately anesu (0.8 mM). The mixture was cooled to
210C and sonicated for a period of 5 mnutes and nmaintained at 21C until
crystal |l i satExamplee®s conpl ete. The m xture was sonicated for a further 5

m nut es and stfag2pqatkasi-NoQliyeialSaniBedhbly] ek RiazvBdine2|4edlodender vacuum for 5

hours to to F
gi ves- [ 4- [ 2-RethapsiifopatgFesm L, i Gvi ) ami no) et hoxy] benzyl ]t hi azol i di ne- 2, 4-
di one nebhanesul Adwike qférm-[ém-tnz@yliwmrtdﬂ()@enmm bepgyHbjagelishine- wi t h
5-[4-[ 2- ( N- rept-diyde-(M4(23 anddipluiesky/(B5 ait) wis hedtdiax yefine nml lalcleld htibn drane- 2, 4di one
met hanesul f QRat &y T jud as ot 60801088 aﬁi S SR J.g.rN.t he Mesyl ate
Form |, recor g% for t uﬁp%?idcl?c ,(t)of ,E)é?nﬁle &g e :5 f{’zg@texgﬁa sorption
spect rum of (&P¥RdyEamiNol i %@5@36‘“‘ -2rflong g u By ned using a
Ni col et 710 abchrdify ©[Bxainpleiptvere added Zollomred intriesitatelyt byometfdnesylfordc dcjd Dat a
20 (0.8 ml). The mixture was cooled to 21°C and sonicated for a period of 5 minutes and
maintained at 21°C until crystallisation was complete. The mixture was sonicated for a
further 5 minutes and the product collected by filtration and dried under vacuum for 5
hours to give5-[4-[2-(N-methyl-N-(2-pyridyl)amino)ethoxy]benzyl]thiazolidine-2,4-
dione methanesnifonate (4.4 g).
25
1H.NMR (d6-DMSO): consistent with 5-[4-[2-(N-methyl-N-(2-
pyridyl)amino)ethoxy]benzyl]thiazolidine-2,4-dione methanesulfonate.
Mpt: 119 - 125 °C

30  Characterising data for the Mesylate Form I, recorded for the product of Example
2
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, 2853, 2770, 1747,
35 1697, 1636, 1610, 1545, 1515, 1466, 1413, 1377, 1330, 1312, 1286, 1260, 1241,
1214, 1180, 1150, 1091, 1069, 1040, 1003, 982, 933, 887, 828, 768, 715, 670, 617,
606, 549, 526, 509 cm1.



were digitised at 1 cm1l intervals. Bands were observed at: 2925, 2853,
2770, 1747, 35 1697, 1636, 1610, 1545, 1515, 1466, 1413, 1377, 1330, 1312,
1286, 1260, 1241, 1214, 1180, 1150, 1091, 1069, 1040, 1003, 982, 933, 887,
828, 768, 715, 670, 617, 606, 549, 526, 509 cm1. -9 2 22 JUNNEBS05 WO

02/ 051839 PCT/ GO /05751 The infrared spectrumof the solid product was
recorded using Perkin-Elnmer Spectrum One FT-IR spectroneter fitted with a
uni ver sal A¥Rozegsewssory. Bands were observed at: 2958PCREBMNOSTEYA7, 1696,
1636, 1610, 1545, 1515, 1467, 1438, 1413, 1385, 1312, 1286, 1241, 1214,
1180, 1149, 1091, 1069, 1039, 1003, 982, 933, 887, 5 827, 767, 736, 715,
669 cm 1. The Rafihinfaed spaghmef the soligpeducttwas megypdusing Regdo-Elmesr ded with t he
sample in aSpgttamsOnd BT-IRI spetifiontetepdictkd Wit aiversADATR abcssoprBands peret r onet er, at

4 cm 1 1 eSOl ikl o) aihobh BYE! 7t 1685, A6RMAoNSAXNE15aRMY, (AGOAEM. WL 27?

i
power out put a re’obsérved at’ 05, 307 :
1747, 1613, P8%71312,4386. 1%&%%%@425‘% 1@36}‘%3@,&’ 1?%2?321%%7?9;’1264, 1248,
1212, 1186, RISTET, 1B715.982emd55, 934, 887, 849, 825, 774, 739, 721, 671,
638, 607, 548, S¥fl, Rédhah spAdrim otk protillh (Fi383 2) Rslrecorddvidhle Sllipi in ThE X- Ry
Powder Diffractogram, a%éf%g%{l &B‘ﬁ’&pﬁﬁ' uct (Fi gure 32 vvaz recarded using
the fol | owi rig® %@F j PRI | ; FHameter, at £ TEOBHOR onsi on: 40
KV, 15 Genewit excitation fromta NdtY AGiaseSt1664 nrairwjthes poweDopit of#09miigl e: 35.0 29,
St gp s: ze. Osa_[&ast wee obseVellBt: BEYS, $470P3013; @3$,{e_1qa1ln,oims,%w,qasa@r1w,l cogR\F/’\B angl es
and rel atjve i r e -
051 0515300 pofPRHaRs.Ja3E 130 darl 1581 156, Wp [PlePLsy 1087, 98 Il 0% 10 o
9.3 16.8 11887, 8498825 4749 739.3721,1418638, 607, §48, 410, A7 4428421, 400, 883, 88l.5 50. 7
299, 216 cm-l.
The X-Ray Powder Diffractogram paitern of the product (Figure 3) was recorded
using the following acquisition conditions: Tube anode: Cu, Generator tension: 40 kV,
15 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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18.8 33.7 19.2 28.0 19.6 10.3 20.0 11.1 20.7 100.0 21.0 41.9 21.8 35.6
22.5 32.7 23.2 36.2 23.532.0 24.0 13.9 24.4 11.6 24.7 10.7 25.6 31.6
26.3 15.5 26.7 22.0 27.2 17.9 27.6 8.6 28.5 17.5 29. lei.ﬁﬁ 223 f 21. 2
30.3 16.4 31.2 11.2 32.4 14,1 32.8 18.5 33.3 11.0 34. JUN 280511 2 2
JUN 2005 WD 02/ 051839 PCT/ GB01/ 05751 Properties of the Mesylate Form |
recorded for the product of Exanple 1 Solubility of the Mesylate 5 The
solubility WDoressipat eri al was determ ned by addi ng waP€FGBHO8IS1 quots from
0.1 to ImM to approximately 15mg of drug substance until the powder had
di ssol ved Sol ubil'it yp,p2 (100 ng/ m . 10 Exanple 3
5-14-[2-(N-net hyl - N-(2-pyridyl)am no) et hoxy] benzyl]thiazolidine-2, 4-dione
Angle Rel. Intensity
2-Theta ° %
4.6 2.4
9.3 16.8
11.4 1.8
14.0 3.3
16.8 7.0
17.4 11.6
18.1 24.8
18.5 50.7
18.8 33.7
19.2 28.0
19.8 10.3
20.0 11.1
20.7 100.0
21.0 41.9
21.8 35.6
22.5 32.7
23.2 38.2
23.5 32.0
24.0 13.9
24.4 11.6
24.7 10.7
25.6 31.6
26.3 15.5
26.7 22.0
27.2 17.9
27.6 8.6
28.5 17.5
29.2 24.8
29.8 21.2
30.3 16.4
31.2 11.2
32.4 14,1
32.8 18.5
33.3 11.0
34.4 11.7




met hanesul fonate Form 1l A m xture of

5-14-[2-(N-net hyl - N-(2-pyridyl)am no) et hoxy] benzyl]thiazolidine- 2,4-dione
(5.0 g) and propan-2-ol (70 m) was warnmed to 700C wi th sthrj[m; Zﬁﬂﬁier a
ni trogen atnosphere. A solution of nethanesulfonic acid (1.5 g) in
propan-2-ol (5 m) was added to the stirred m xture and the tenperature
raised to 75C. Stirring was continued for 30 mnutes to give a clear

sol ution. Tweogedise#i on was cool ed to 300C over a peri @T/HBIINE! hour and
seeded with the product of Exanple 2. The m xture was warned to 550C and
stirred at this t enperature for 90 m nutes before cooling to 21C. 20 The

pochct vas oo ML DB AT Gl (20 )
pyridyl)amn ‘% tﬁ X h| azol i di ne- 2, 4 di one net hanesul fonate as a
e o s et T (SRS cansiaten
met hanesulfoh‘ﬁ“@al’wmtﬂ’ésmgfﬁ QZS‘EPFWS@P@ es?”f”l’&""ci’éf‘&“?"é"&%rded for the

product of Ekelwlis 3> 90 mehel.i nfrared absorption spectrumof a nineral oil
di spersion of the product was obtained using a Nicolet 710 FT-IR

15

spectroneter at 2 cm1 resolution (Figure 4). Data were digitised at 1 cm1

intervals. Bands were observed at: 1749, 1695, 1636, 1610, 1544, 1512,
1413, 1339, Exemple3ogs 1260, 1224, 1179, 1149, 1091, 1068, 1039, 1003,
994, 934, 883—14 BZ(H-mWﬂ-N-m@!{"@!)ﬁmllﬁkﬂ;oxﬂb@wﬂﬂwom-l,wibpe 524 and 509
cm 1. 35 Theghi@hiRdhatPfidym of the solid product was recorded using

Per ki n- El mer  Spectr m R r fi versal ATR
accessory. Bands C%S?g @&H e[%%?%(é ‘51 %@Q@]W%Q E{'ﬂ 1545,
1512, 1477, 3Adipne (392) andprgpan-240] 779, nﬂlwewaxm@@ 70P6@6th sipBo undepa 4, 934, 88
826, 7685 71@1&0@3&&&6@&&3 ﬂ%lﬁo@oﬁ%ﬁ&ﬁﬁoﬂ&c@?{l%%&oﬁﬁﬂmﬂﬁ575l The
Raman spectr F e sample in
gl ass vi al ui‘élggna °“t‘E>%“’E. n- “ %ﬁe&ﬁ r‘rr’f?e(sa%egf% §Yh-{’%r&’;}at 4 cm1
resol ution W%Weéi%flﬁod’ﬂip'ﬁﬁ tp ﬂﬁﬁﬁﬁleﬂoﬁoh‘ﬂ\@ |Ta§§?1ut(°m@ac % a powver

out put of 4oemmmm$nmEmmemwmatprm&zbemzmmxtmem 1749,

1611, 1582 544 v 4, 1245,
1212, 118 3156 m}gsg);:mé stheiBe iy emﬁ@? %%g%uéeslb%ﬁpecoa mziﬂgtﬁ a0 901
60

674, 63820 080¢ Bagct \3%%0@6«3?*1 bxf@faﬂawasheﬂ 2?§é ﬂ%&%ldélﬁf The X-Ray
Powder fora@kb@cmﬁnﬁthemmﬁwqﬁ@ [ér(Hmyl-N;@gure 6) was recorded US| ng
the fol | ow nEyrﬁiﬁjgﬁmﬁd))éﬂh@.ﬁr]Héﬁijﬂtlﬁdzﬁlitﬁne-ZTMGne&ﬁét@esuﬁbhate@Ia@h&é or tension: 4
kv, 10 Generatq 1d?§'§5 )40 mA, Start angle: 2.0 20, End angle: 35.0 120,
Step size: 0%¢F &

25 1H-NMR (d6-DMSO): consistent with 5-[4-[2-(N-methyl-N-(2-
pyridyl)amino)ethoxy]benzyl]thiazolidine-2,4-dione methanesulfonate
Mpt: 115 - 1200C

Characterising data recorded for the product of Example 3

30 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 4). Data
were digitised at 1 cm-! intervals, Bands were observed at: 1749, 1695, 1636, 1610,
1544, 1512, 1413, 1331, 1311, 1286, 1260, 1224, 1179, 1149, 1091, 1068, 1039,
1003, 994, 934, 883, 825, 769, 740, 716, 674, 617, 609, 592, 550, 524 and 509 cmL.

35 The infrared spectrum of the solid product was recorded using Perkin-Elmer
Spectrum One FT-IR spectrometer fitted with a universal ATR accessory. Bands were
observed at: 2768, 1748, 1686, 1636, 1609, 1545, 1512, 1477, 1414, 1312, 1214,
1179, 1148, 1092, 1068, 1039, 1004, 934, 883, 826, 768, 716, 673 cm"l.
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Time per step: 2.5 seconds. Characteristic XRPD angles and rel ative
Intensities are recorded in Table 2. Table 2. 15 Angle Rel. Intensity

2-Theta %4.6 1.2 9.2 14.2 11.3 2.7 13.8 3.6 17.1?;1%@@9&2 18. 4
24.2 18.7 34.1 19.3 45.8 20.2 11.7 21.0 100 21.4 27 : 0.2 22.6

27.3 23.2 24 23.5 22.8 24.0 10.4 24.4 12.2 25.1 10.4 25.5 23.5 25.9
12.1 26.3 9.4 26.8 12.2 27.2 17.4 13 2 2 JUN 2005 WO 02/051839
PCT/ GBA / 05wbM2/0s28395 8.4 28.0 11.1 28.8 15.4 29.0 16PET/GB®/057515. 9

_ The Raman spectrum of the product (Figure 5) was recorded with the sample in
a glass vial using a Perkin-Elmer 2000R FT-Raman spectrometer, at 4 cm-1 resolution
with excitation from a Nd:YAG laser (1064 nm) with a power output of 400mW.
Bands were observed at: 3104, 3068, 3016, 2938, 1749, 1611, 1582, 1547, 1467,

5 1448, 1424, 1387, 1331, 1300, 1287, 1264, 1245, 1212, 1185, 1156, 1067, 1037,
983, 955, 883, 850, 824, 777, 759, 740, 721, 674, 638, 609, 549, 533,508, 476, 444,
401, 342, 299, 215 cm-1.

The X-Ray Powder Diffractogram pattern of the product (Figure 6) was recorded
using the following acquisition conditions: Tube anode: Cu, Generator tension: 40 kV,
10 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 2.

Table 2.
15
Angle Rel. Intensity
2-Theta ° %
4.6 1.2
9.2 14.2
11.3 27
13.8 3.6
17.1 5
18.0 23.2
18.4 242
18.7 34.1
©19.3 458
20.2 11.7
21.0 100
21.4 229
22.2 10.2
226 27.3
23.2 24
23.5 22.8
240 10.4
24.4 12.2
251 10.4
25.5 23.5
25.9 12.1
28.3 9.4
26.8 12.2
27.2 17.4
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30.1 7.3 30.4 7.1 31.18.2 32.48.6 32.7 12.2 33.2 10.1 34.0 9.6 34.4
9.8 Properties of the Mesylate Form Il recorded for the product of Exanple 3
Solubility of the Mesylate 5 The solubility of the materi2I g er m ned
by adding water in aliquots from0.5 to 1nl to approxi na ea;‘%ﬂO % of drug
substance until the powder had dissolved Solubility: > 100 ng/m . 10

Exanpl e 4

5-[ 4-[ 2- ( N-wethesusap- ( 2- pyri dyl ) ami no) et hoxy] benzyl ] t hi BEHGEBH{OBL 2, 4- di one
met hanesul fonate Form 111

5-[ 4-[ 2- ( N- retytNeC2=pyrTchyd Ew} moet hoxy] benzyl j t hi azol i di ne- 2, 4-di one
(15 g) in ac,e.l_ag—'gzga—nﬂ—\mg—st—i-r-r-ed and heated to reflux for 30 m nutes
at which poilnt_a 288 cledr solllthi on was observed. Methanesul fonic acid (4.0
g) was added and 2th& ni xtlure vlast stirred at reflux for 5 mnutes, then
cooled to 40C andasti rred untifp.xrystallisation was observed. After cooling
to 21 Cthe prouuyg5was co||e0‘|r5@j by filtration and dried under vacuum at
21C to provifde—5=] 01[4 \l.l-llb‘tll-?’g I\l‘\é‘
pyri dyl ) ami neyet h,‘f‘ HerzyHthtazelH-6f ne- 2, 4-di one net hanesul fonate (17.3 Q)
as a 20 whitle cry*34i1ine “solifil | n (d6-DVBO): consistent with
5-[4-[2-(N-nret hyl 3™ (2- dvri dy8.2ani no) et hoxy] benzyl ]t hi azol i di ne-2, 4-di one
nmet hanesul fgnat e.32.4pt: 113 - 4800C 2b Exanple 5

5-[4-[2- (N-rethyTs3\y (2Z- pyr1 dy|1)zagn no) et hoxy] benzyl] thiazolidine-2,4-dione

nmet hanesul fCTI'a'l_E_fjJélll 14 1ﬁ 14 JUI 2005 WO 02/ 051839 PCT/ GB01/ 05751
Met hanesul f g€ ua, H—e9—g)—was—added to a suspensi on of
5-14-[ 2- (N- net-hyl 4.8 (2. iV dvgvgnnfl np) et hoxy] benzyl ] t hi azol i di ne-2, 4-di one

(6.0 g) and let harn®4 (50 i) a%8 the I xture was stirred and heated to gi ve
a clear solution. D ethyl et her (50 M) was added and the m xture was
heat ed t 0 r ePopirtieof thé desylate Ferin Thredrdéd for ¢hte proghant oOExample 3

Solubility of the Mesylate

5 The solubility of the material was determined by adding water in aliquots from 0.5 to
1m! to approximately 100mg of drug substance until the powder had dissolved
Solubility: > 100 mg/ml.

10 Example 4
5-[4-[2-(N-methyl-N-(2-pyridyl)amino)ethoxy]benzyl] thiazolidine-2,4-dione
methanesulfonate Form III

5-[4-[2-(N-methyl-N-(2-pyridyl)amino)ethoxybenzyljthiazolidine-2,4-dione (13

g) in acetone (230 ml) was stirred and heated to reflux for 30 minutes at which point a

15  clear solution was observed. Methanesulfonic acid (4.0 g) was added and the mixture
was stirred at reflux for 5 minutes, then cooled to 40°C and stirred until crystallisation
was observed. After cooling to 21°C the product was collected by filtration and dried
under vacuum at 21°C to provide 5-[4-[2-(N-methyl-N-(2-
pyridylJamino)ethoxy)benzyl]thiazolidine-2,4-dione methanesulfonate (17.3 g) as a

20  white crystalline solid.

1H-NMR (d6-DMSO): consistent with 5-[4-[2-(N -methyl-N—(Z-
pyridyl)amino)ethoxy]benzyl]thiazolidine-2,4-dione methanesulfonate.
Mpt: 113 - 1200C

25
Example 5
5-[4-[2«(N-methyl-N-(2-pyridyl)amine)ethoxy|benzyl]thiazolidine-2,4-dione
methanesuifonate Form II1

-14-




5 of 1 hour. The product was collected by filtration, washed wi th diethyl
ether (50 m) and dried under vacuumfor 2 hours at 21C to give
5-14-[2-(N-met hyl - N- (2- pyridyl)am no) et hoxy] benzyl ]t hi azgl [ %hge%@ 4- di one
nmet hanesul fonate (6.40 g) as a white crystalline solid. 8 r 5eri si ng
data for the Mesylate FormI1ll recorded for the product of Exanple 4 The
i nfrared absorption spectrumof a mneral oil dispersion of the product was
obt ai ned usongpsessNi col et 710 FT-1R spectroneter at 2 eCHGBOASS! ution
(Figure 7). Data were 15 digitised at 1 cm1 intervals. Bands were observed
at: 3113, 2926, 2853, 2761, 1747 1693, 1647, 1610, 46, 1511 1466, 1418,
1332, 1304, 1260}”‘3@2@8‘,1“%{]& (168 ) was peded to 1&@'}?‘?"“%36&41[8’9‘:”“ 0, 983, 902,
819, 773, 738(2-phRiByl)ddifo)etbiéy]betidyBthiaddline-25bdpne34.9,g) BiRllsthagd(5¢m)1. 20 The
infrared s . t i : : LR inn- El mer

PGk i Biblinc! 8 s £ REQLE big¥a SIekRGREEE Dilt) 188 kit

Spectrum One ectrometer tittéd a uniyersa acé:ifsssory.
Bands were OYSafdedgnd the mixturegvas heated to refluxyand fhegcoolestol "G gyes 2 PR 1571,
1468, 1439, of4Mour, 1dDdrodh&Gas coll2dB by filR3ifon, ¥2<hed with 8i2thylleitfeb (SODAB9, 982, 902,
?;1:9, 77253) 7384 dﬁédzundglﬁxéicmﬁfﬁwrﬁ'ﬁb@rs at%ﬂ&hﬁgi%lﬁﬁﬁzqmﬁ&ﬁm@f “the product
i gure was  r.ecor e S. .n_a glass. Vi ing .a

Per ki n- El mePyﬁ%wﬁﬁé%ﬂ@‘gﬁ%@%gﬁf,“’nﬁt‘“"ﬁ °ﬁ’%s‘5°“?‘8§go‘fd@i“8g Wit h
excitation fwhimceystaldingy&ddl aser (1064 rim with a power output of 400mN
Bands were observed at: 3099, 3008, 2935, 1747, 1610, 1546, 1441, 1386,

1332, 1246, . 7 ; S the’ dQauddp: 657, 636, 618,
603, 557&6542?‘@3"5’&&%3‘“2%‘8’,‘&’21%135%3%"95‘;}ﬁg%‘,ge%‘g"é'% cm L. zTh‘é X- Ray Powder
Diffract ograﬁﬁaﬂ’é’h‘%rn of the product (Figure 9) was recorded using the
foll owi ng acquisition conditions: Tube anode: Cu, Generator tension: 40 kV,

Generator ¢ "Z‘lgxlé %{ﬁai'ed%gso%on §5e@tﬂm Miﬁéral%ﬂ%gsiom%&lu@f was 5btg1n3§ , Step

size: 0.02 | step: 2.5,seconds.. Charactepistic XRPD angl es
and rel ati vesPa# %’eltigﬁ)spn]gﬁ’ésl’c‘it‘g’@ﬁ?ﬁ"éa cfnr(il “Tszgﬁ'lhgr?&?g"fel‘b‘ éa‘tﬁ “$9\N 2005 WO
02/ 051835 PETYiERO D&TE interVall| Rands wargblserRed at: Bitde A6t §85322Thel ™7, % 4.5 9. 4
7.7 16.1 10483 3kat 1612134641511, 18663 148, G332, 1304, 1260, 1238, 1206, 1185,

1157, 1097, 1040, 1027, 1010, 983, 902, 819, 773, 739, 722, 713, 655, 618, 603,

559, 545, 521, 507 cm-1.

20  The infrared spectrum of the solid product was recorded using Perkin-Elmer Spectrum
One FT-IR spectrometer fitted with a universal ATR accessory. Bands were observed
at: 2918, 2754, 1747, 1692, 1646, 1610, 1546, 1511, 1468, 1439, 1416, 1332, 1303,
1258, 1237, 1205, 1182, 1155, 1039, 982, 902, 819, 772, 739, 712, 668, 654 cm-L.

25 The Raman spectrum of the product (Figure 8) was recorded with the sample in a glass
vial using a Perkin-Elmer 2000R FT-Raman spectrometer, at 4 cm-1 resolution with
excitation from a Nd:YAG laser (1064 nm) with a power output of 400mW. Bands
were observed at: 3099, 3008, 2935, 1747, 1610, 1546, 1441, 1386, 1332, 1266,
1205, 1179, 1079, 1042, 985, 920, 820, 776, 740, 657, 636, 618, 603, 557, 544, 522,

30 469, 407, 392, 339, 226 cm°1.

The X-Ray Powder Diffractogram pattern of the product (Figure $) 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 °28, Step size: 0.02 °26,

35  Time per step: 2.5 seconds. Characteristic XRPD angles and relative intensities are
recorded in Table 3.
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14.6 6.2 14.8 7.9 15.4 9 16.9 100 17.2 57 17.9 46.9 18.2 17.8 18.7
10.3 18.9 8.6 20.4 8.2 20.9 9.3 22.1 18.9 22.5 34 22.7 42.6 23.2 38.3
23.5 36.1 24.7 28.3 25.6 16.2 25.9 24.6 26.2 36.3 262§ 3B;|120087.8 16.6
29.1 16.8 29.8 16.6 30.512.2 31.1 9.1 31.7 11 32.0 14 32.9 11.4 34.0
9 34.513.2 -16 1 2 2 JUN 2005 WD 02/051839 PCT/ GB01/ 05751 Properties of
the Mesylate FormI1ll recorded for the product of Exanple 4 Solubility of

t he Mesyl atwodhesisol ubility of the material was det er mPEREBHEPSTALDI ng wat er
in aliquots fromO0.5 to

Table 3
Angle Rel. Intensity
2-Theta ° %
4.5 9.4
7.7 16.1
10.9 21.4
12.5 4.7
13.3 38.6
14.6 6.2
14.8 7.9
15.4 g
16.9 ] 100
17.2 57
17.9 46,9
18.2 17.8
18.7 10.3
18.9 8.6
20.4 8.2
20.9 9.3
22.1 18.9
22.5 34
22.7 42.6
23.2 38.3
23.5 36.1
247 28.3
25.6 16.2
25.9 24.6
26.2 36.3
26.8 15.1
27.8 16.6
29.1 16.8
29.8 16.6
30.5 12.2
31.1 9.1
31.7 11
32.0 14
32.9 11.4
34.0 9
34.5 13.2
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51 m to approximtely 100ng of drug substance until the povvder had
di ssolved Solubility: > 100 ng/nl. Exanple 6 10 (;I Ll 2[}(]5
5-14-[2-(N-mmet hyl - N- (2- pyri dyl ) am no) et hoxy] benzyl ]t hi azdl | d|

met hanesul fonate Form 1V A sol ution of

5-[4-[2-(N-nethyl -N-(2-pyridyl)am no) et hoxy] benzyl ]t hi azol i di ne- 2, 4-di one
(3.0 g) in tetrahydrofuran (30 mM) was stirred and heated to 50C.

Met hanesul fwoioposaed (0.54 ml) was added and the m xt uPET/GBHIOEEL t 0 refl ux
and seeded 15 with the product of Exanple 2. The stirred m xture was cool ed

10 21C over proB@iitaft exPieB Ratul' B Rickrald AR the ARAuIP ERARGING! Was collected

by filtration, vacuumto give

5-14-[2- (N l'\%é% é%gyl)amno)ethoxy]benzyl]thlazol|d|ne24 di one
met hanesul f ﬁo ﬁq%ﬁf[ stda Liine Solid (332 MhiosdQulbs MR (d6- DVBO) :
con5|ste

pyri dyl ) é??ﬂ? &1 &E{g %mﬁ%%rm%ﬂ&dul f onat e.

Mel ting Poi nolubdlity; 800 mghmlpl e 7 25

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

nmet hanesul fonate Form |V Methanesulfonic acid (2.3 m) was added to a
stirred suspeagsipiy of 5[4[2(N—

met hyl - N- et h a sdione (12.0 g) in
et hanol 410%%'4;‘%*5%%}{@2' %XIE‘ "é’@? %’ﬂlyﬁrg Zlﬁemv\%s eé‘éde‘gﬁeto reflux for 30
m nut es t hermetbwiesufopatetforaI¥. Di et hyl ether (100 ml) was added and the
reaction heated RAGolutibn 68G-f4dR-(N-miediyt-N-(2-pheiyDaniabjetiotyjbeddy!|hiazdlidine- eact i on was

minutes, _coay b0, hTE K 2"‘?5rox. ) e g darheslh BT 120 107 38 hours

4-di one

at 21C. The Mebngwifoniaacid §}- Wtqwa‘ﬂxB‘FP Beatgd g reller asd desded acuum t o
afford 15 w1th the product of Example 2 The stu'red mixture was cooled to 21°C over a period

5- [ 4- [ 2- (N i % Py g aeomeptfegaea@mammm%m 2, 4di one 35
5o [4-12- (N ﬁ@mt e -E%;I?@mha oot %@?f‘i@ﬁﬂﬁﬁ“ iR

i ne-2, 4-di ormonemmmw@ﬁamwmmm B@ution of rret hanesul fonic

acid (0 55 g) in tetrahydrofuran (10 m) was added to a stirred solution of

gzg gSELgSg gﬁ#%%&éﬁw tcﬁﬁél‘s?cgtlr{]l"gl [gﬁﬁ)ﬁlﬁﬁlgpﬁ%%z 561;)2|§ fgl\lr zgggr\cﬁ?uran
(50 ) at 2ZwmdyD WNWWE’F@YW@FF?ﬁ@“F@FﬂWW‘QS and then cooled to

4C for a perMen®Poidt614508rCs. The product was collected by filtration,
washed with tetrahydrofuran (10 m ) and dried under vacuum at

Example 7

25  5-[4-[2-(N-methyl-N-(2-pyridyl)amino)ethoxy]benzyl]thiazolidine-2,4-dione
methanesulfonate Form IV

Methanesulfonic acid (2.3 ml) was added to a stirred suspension of 5-[4-[2-(N-

methyl-N-(2-pyridyl)amino)ethoxy]benzyl]thiazolidine-2,4-dione (12.0 g) in ethanol
(100 mi) at 21°C. The reaction mixture was heated to reflux for 30 minutes then cooled

30  to 21°C. Diethyl ether (100 ml) was added and the reaction heated to reflux for 1 hour,
then cooled to 21°C. The reaction was heated to reflux, diethyl ether (50 ml) was added
and stirred for 30 minutes, cooled to 21°C over approximately 1 hour, then stirred for 16
hours at 21°C. The product was collected by filtration and dried under vacuum to afford
5-[4-[2-(N-methyl-N-(2-pyridyl)amino)ethoxy]}benzyl]thiazolidine-2,4~-dione

35  methanesulfonate (14.8 g) as a white crystalline solid.

Example 8
5.[4-[2-(N-methyl-N-(2-pyridy)amino)ethoxy]benzyl] thiazolidine-2,4-dione
methanesulfonate Form IV

40 A solution of methanesulfonic acid (0.55 g) in tetrahydrofuran (10 ml) was
added to a stirred solution of 5-[4-[2-(N-methy}-N-(2-pyridyl)amino)ethoxy ]benzyl]
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21C for 3 hours to give 5-[4-[2-(N-nmethyl-N-(2-pyridyl)am no)ethoxy]benzyl ]
5 thiazolidine-2,4-dione nethanesul fonate (2.95 g) as a white crystalline
solid. Exanple 9

5-[4-[ 2- (N- et hyl - N- (2- pyri dyl ) ami no) et hoxy) benzyl ]t hi a2 iJdN&0, 4- di one
met hanesul fonate Form 1V 10 A suspensi on of

5-14-[2-(N-net hyl - N-(2-pyridyl)am no) et hoxy] benzyl] thiazolidine-2,4-dione
(3.0 g) in woevesmstrile (60 nl) was heated to 60C. MFPEHABYWFFbni c acid
(0.54 m) was added and the m xture stirred at 60C to give a clear

sol ution. Ler ..coo the,s ent ate under reduced
pressure, t@‘ﬁ@}i&lﬂ gf‘%ﬁwggéndtatéad‘ @S%faﬁésy\@@at?ée and ’ﬁ%w Aexture stirred
at 21Cto 15tlg¢d/fer%mmte'@endstb@peﬁﬁ@ﬁ"cMepﬁm@ﬁéﬁh%%w@et% by
filtration, ceb&hadyWitiafion)wahedwitk te@hhydiothray (1@ohl)andl éfied\uddd yaputm@at S hours to

gi ve 5-[4- [ R

pyridyl)am no)é\ltog%x%m:%{?l% [ﬁZg&CmHIN s Aiiygl on0 tri%%’%yll%%éul fonate (3.37 Q)
as a white digg-p.frdfions gie 25 G518 aspgyvhite crystalline solid.

5-[4-[2- (N rret hyI N (2- pyri dyI )am no) et hoxy) benzyl] thiazolidine-2,4-dione
met hanesulf;ﬁ gfPrm 1V Met hanesul fonic acid (0.54 nl) was added to a

m xt ure of y

(2- pyridyl) 'Lg;?%g'ﬁ)@W%’QW‘H@S@P’H‘]W]%%WQ 4digney) and et hyl
acetate (60 méthanesubiinathFored¥ti on nixture stirred and heated to reflux to
gi ve a syspensi og. susﬁéﬁsﬁinofc‘ﬁ L1z 109-nt ety RN pindyDaait)ethoddbeng] | ect ed by

filtration, &%ﬂﬁg ¥\/|5 r}Ng':T(g %ﬁ%@%uéﬁsﬁnn%k B2y frdge@ under vacuum for 16

hours to give
pyri dyl ) ani M?tbﬁmﬁyql@)mgﬂ%mﬁ)a@b@eﬁﬁ’éll@mlx@r‘b%’ém%‘t%%@s&lﬁ%nate (3.73 g)
as a 30 whi teeafsolfionl Aftat@odlidk it 1°C kbeaolt® whi evaporated under reduced

[4-[2-(N-met mr“ééaﬂ%&l g%)ltﬂ?w o%mglxae 4228 A hikenbe iR PloGé Ry 2, 4- di one

nmet hanesu] f
5-[ 4-[ 2- 1\ r%‘fcﬁ’y‘l’h‘ﬁ—sﬁ?mﬁiﬂ“n dF Prodich Fret WW@WO&WS&%W‘H@“ 2, 4- di one
(12.0 g) an@-gropduedZndér QB0 fot § heastogiverSréd2-BirahethzblNdd to reflux for 10

m nutes at Vﬁ}h a&ﬁioyﬁho&y]@ér&ﬂqmﬁémlainb-ga-ms mRbsediesate et hgneaul foni ¢ aci d
(4.04 m) add & lgthe stirred reaction mxture cooled to 75C, seeded

with the pro 2 JUN 2005 WO 02/051839 PCT/GB01/05751 Exanple 6
and then cool ed to 21C over a period of approximately 1 hour. The solid was
col | ect ezh by fiItrati on, washed with propan-2-ol (50 ml) and dried under
vacuum for S to g| ve

>-[4-[2-(N-rg 5-14-[ (N-me yl )Xxd%’l?arlqugc??et% ?%(o}/nlz)qﬁngol;dgnmzaégiloﬁedl ne-
methanesulfonate Form v
Methanesulfonic acid (0.54 ml) was added to a mixture of 5-[4-[2-(N-methyl-N-
25  (2-pyridyl)amino)ethoxy]benzyl]thiazolidine-2,4-dione (3.0 g) and ethyl acetate (60 mi)
and the reaction mixture stirred and heated to reflux to give a suspension. After
cooling to 21°C the product was collected by filtration, washed with ethyl acetate (10
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 methanesulfonate (3.73 g) as a

30  white crystalline solid.

Example 11 .
5-[4-[2-(N-methyl-N-(2-pyridyl)amino)ethoxy] benzyl}thiazelidine-2,4-dione
methanesulfonate Form IV

35 A mixture of 5-[4-[2-(N-methyl-N-(2-pyridyl)amino)ethoxyjbenzyl]thiazolidine-
2,4-dione (12.0 g) and propan-2-ol (360 ml) was stirred and heated to reflux for 10
minutes at which point a clear solution was observed. Methanesulfonic acid (4.04 ml)
was added and the stirred reaction mixture cooled to 75°C, seeded with the product of
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2, 4-di one nethanesul fonate (13.8 g) as a white crystalline solid. 5
Characterising data for the Mesylate Form 1V recorded for the product of
Exanple 6 The infrared absorption spectrumof a mneral_ oil dispersion of
the product was obtained using a Nicolet 710 FT-IR sped 2odtiNellnt 2 cm 1
resolution (Figure 10). Data 10 were digitised at 1 cm1 intervals. Bands
were observed at: 3115, 2926, 2854, 2771, 1747, 1702, 1646, 1617, 1586,
1549, 1512,w04561834423, 1377, 1336, 1314, 1303, 1243, pqIEBe1/037509, 1040,
1008, 911, 830, 816, 775, 759, 736, 714, 662, 620, 600, 552, 531, 505 cm 1.

The infrared_ spectrumof the solid roduct was recorded using Perkin-El ner
15 Spect r um E5@plef. angktheg g B?l?q}ﬁﬂié:rovﬁ‘t?%@d\ﬂﬁﬂﬁfw*ﬁ%ép%i Thgpelidccessory.
Bands were wdssellaced by tfiltrafign, waslied 4ith pbdpln-2-bb&0 mi)jlhd dried infdet, vabia®, 1512,

1476, 1451, i 22hourshdBfle SIAPROVABAINAX B idy ek eddo] foons o100, 963, 011,
829, 816, 774 750?8‘%’(?@%“1% 1 ﬁ S)ﬂ %ﬁf}%ﬁ ) Spectrum of the product
(Figure 11) whdopeip fQpata,(13-f ) & Ecr?&u}“ﬁ gl ass vial using a

Per ki n- ElIjmer 2000R FT- Ranan spectroneter, at 4 cm1l resolution with

excitation fCRiFderiiigd for BRMHRRF ORIV Wedobded TRONE produtde Exsthple 400MN
Bands were agbserved at: 3107, 3063, 3007, 2933, 1748, 1700, 16% 1587,

1549, 1452, 1422, 1389, 1338, 1313, 1289, 1264, 1248, 1209, 1183, 1150,
1112, 1084, 1042’1,16111@;15951aty%?qr@e@,fmypé?mwel}0117¢lazersmp,fth?2{9§u%a@s, 636, 620,
601, 552, 52Btainddudsifa Nik6I8t 714 BO-IR 4pctronddd} at BERH reddldtionIBigure 2083 Daid63, 228

om- 1. The, X-Ray 9ﬁ&\¢geﬁt|1%1f{na%ggﬁ&m@e el SIS, BAduGY dRygure 12) vas

recorded usi n OW Nng _acqur s

Gener at or telﬂ 02, 144,917, %F%ﬁgoi51@u¥‘1‘58n¥4234@77m13365t1§?“{ 13}yl e: 2.0 29,
End angl e: 35431 125)5 130%,[1040, 4608, 901, 320,206, 773] T69, T35, 754, 662, 620,%08cconds.
Characteri Stj g, %@Pgﬁa&gnes and relative 30 i nten5| t | es are recorded in Table
4. Table 4 nglgla,!3 IntensMg/ 2-Theta % 6.2 %Iiﬂlg 1 10.8 10.9
1126 2°- 10 272 TheTaisR Pepiest of e s grodest mepise Bt Py

15  Spectrum One FT-IR spectrometer fitted with a universal ATR accessory. Bands were

observed at: 2771, 1747,1698, 1646, 1613, 1587, 1550, 1512, 1478, 1451, 1422,
1388, 1335, 1314, 1239, 1153, 1110, 1032, 1008, 963, 911, 829, 816, 774, 758, 736,
713, 660 cm-l.
The Raman spectrum of the product (Figure 11} was recorded with the sample
20  in a glass vial using a Perkin-Elmer 2000R FT-Raman spectrometer, at 4 cm-1
resolution with excitation from a Nd:YAG laser (1064 nm) with a power output of
400mW. Bands were observed at: 3107, 3063, 3007, 2933, 1748, 1700, 1613, 1587,
1549, 1452, 1422, 1389, 1338, 1313, 1289, 1264, 1248, 1209, 1183, 1150, 1112,
1084, 1042, 1010, 990, 963, 916, 840, 776, 741, 720, 665, 636, 620, 601, 552, 529,
25 498, 469, 430, 412, 399, 389, 344, 337, 298, 263, 228 cm-L.
The X-Ray Powder Diffractogram pattern of the product (Figure 12) 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

30 intensities are recorded in Table 4.

Table 4
Angle Rel. Intensity
2-Theta ° Yo
6.2 32
9.2 12.1
10.8 10.9
11.4 4.2
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12.4 8.2 13.3 34 14.5 4.7 15.0 2.5 15.9 7.9 16.8 100 17.6 2.3 18.4
11.3 18.6 43.8 19.0 3.5 19.8 12.1 20.3 7.5 21.2 32.2 21.6 33.6 21.9
21.1 22.1 14 22.4 30.1 22.7 80.2 23.0 24.6 23.9 4.7 24.5 8.8 25.0 4.8
25.6 7.5 26.1 8.9 26.6 19.1 27.1 7.1 27.6 7.8 28. 82 gléuagégg?& 3 29.9
14.6 30.3 5.9 31.4 12.6 31.6 6.5 32.1 11.2 33.11 33. he
solid-state NVMR spectrum of the product (Figure 13) was recorded on a Bruker
AMX360 i nstwowsesisigperati ng at 90.55 MHz: The solid wa8CPpaBROESInto a 4 nm

zirconi a

11.9 9.7
124 8.2
133 _ 34
145 47
15.0 25
15.9 7.9
16.8_ 100
17.6 23
18.4 113
18.6 438
19.0 3.5
19.8 12.1
203 7.5
212 32.2
216 336
21.9 21.1
22.1 14
324 30.1
22.7 80.2
23.0 24.6
23.9 47
245 8.8
25.0 48
25.6 75
26.1 8.9
266 19.1
271 7.1
276 7.8
28.0 31
293 53
29.9 14.6
30.3 5.9
314 126
316 65
32.1 1.2
331 10
33.4 3

The solid-state NMR spectrum of the product (Figure 13) 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 3C MAS spectrum

5  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:
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MAS rotor fitted with a Kel-F cap and rotor spun at ca. 10 kHz. The 13C MAS
spectrum 5 was acquired by cross-pol arisation from Hartmann- Hahn nmat ched
protons (CP contact tine 3 ns, repetition time 15 s) and protons were
decoupl ed during acquisition using a two-pul se phase m)dzéjztzﬂ (JPPM
conposite sequence. Chemi cal shifts were externally refer edUNt0h he
carboxyl ate signal of glycine at 176.4 ppmrelative to TM5 and were observed
at: -20 2 2WoONsPED5 WD 02/ 051839 PCT/ GB01/ 05751 37. 4PCHEBHASALY o 55 9
67.8, 111.2, 115.6, 118.9, 130.7, 131.4, 134.3, 140.3, 141.5, 153.0, 157.2,
157.7, 171. 837.4.49.1749pM35.% 6PBOPAIZ, 11856 0f 18190 @30VE Sl af €34E%1190.5M4DH,i d State

Stability oflsgmelgvﬁgf,yllsi;_t;?lﬁg,rp;dygﬁﬁ.corded for the product of Exanple 11
The solid state'stability of the drug substance was deternined by storing

approximately 10 1.0 g of the material in a glass bottle. at a) 400C/ 75 %
Rel ative Humg, difw ure, for 1 nmonth and b) at 50C, cl osed,
for 1 mn?hmhéﬁ%@?%Fgégged by HPLC for final content and
degradati on Pr. iR b - / % RH: Q0] f i cant
degradati on g%%%“bﬁﬁ@‘ﬁ%@ﬁ%?@%%@ W?%gﬂe_ﬁf%r%@?% l|£‘:gni ficant

: o g

Form 1V r ecoftaatq e bapaeg oE e e pbottace s a9 st ey, o' 1 ©

mat er i al 1Gwasl-@&tof haimtesialiy a s hegleh 2 A09GY Bi% Belaive Humidity IRHY opemOoont t o

appr oxi mat el axpdsQfdrepr A f mabhigd SB) RS3090C Eloseq] fot 1 ntdathpDhkaaterivhdhagiissayed ved. The 20

vi sual sol ubjy FENC R Sinfl@Bitest BiRdeBMdAdn plddteambath cafesa sat urated sol ution.

Solubility: > 10 ) : i ; rgdl V recorded
4RCT7s RPN ¢ degrafbisioh BB Ve HIFICC, Qo

for the procggﬁiglgo Exanp e ratl tween the bul ensity and the
t apped bul k densi t ner Ratio) of the 25 yl at s.det erm ned using
st andar d!4ret hods b{¥®ﬁg?:$g)c%@f€:% dg E"‘S‘gﬁs %“%4&&66%383@8}' Desi gn",
editor M Aulton, 1988, published by: Churchill -Livingstone). Hausner
Ratio: 1.2 MW&WW@M”&@WWWWQEGF&B&??H&W roduct of
Exanpl e 11 3DheThlsbilityred ghe regeriahwasletgrmiged s adding wass ingigety ok d i)
Di f f er ent i al 1088mhiniapryoximatolyi1fmg ¢f drusuhgianse petd Kieporisrdiad gissolvedpiiisr at us.
Tonset (2 visualgobility wasegnfirmed by aHPLCapy of asguripdgelubon.t he Mesyl ate Form
|V recorded Sobiltijne >100ahginl. of Exanple 7 35 The nelting range of the
Mesyl at e was determ ned according to the nmethod described in the U S
Phar macopoei Row Webheifes of R Mesyliatk IForm TVEdetdrd@ fod igcproduct ofPeangilene, Procedure
for O ass |fhe rdisb&t@edh tRUGIN dadl 38 kHeitfPedRilOHenbiiSHaLENEI Ratio) of the
25  Mesylate was determined using standard methods ("Pharmaceutics - The Science of
Dosage Form Design", editor M. Aulton, 1988, published by:Churchill Livingstone).
Hausner Ratio: 1.2

Tonset Of the Mesylate Form IV recorded for the product of Example 11

30  The Typset of the drug substance was determined by Differential Scanning Calorimetry
using a Perkin-Elmer DSC7 apparatus.
Tonset (10°C/minute, closed pan): 147 OC

Melting Range of the Mesylate Form IV recorded for the product of Example 7

35  The melting range of the Mesylate was determined according to the methed 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: 148.9 - 150.3°C

40
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Melting range: 148.9 - 150.3C 40 -21 2 2 JUN 2005 dains: 1. A conpound
5-14-[2-(N-net hyl - N-(2-pyridyl)am no) et hoxy] benzyl]thiazolidine 2,4-dione
nmesyl ate salt, or solvate thereof being Mesylate Form 1V, characterised in
that it provides a Raman spectrumin accordance with Figure 11. 2. A
conmpound 5-[4-[2-(N-met hyl -N-(2-pyridyl)am no)et hoxy] benéﬁ ] @m ?ﬁﬁ i di ne
2,4-dione nesylate salt, or solvate thereof being Mesyla )
characteirl sed inthat it provides an X- ray powder diffraction (XRPD)
pat t er F#MSaccordance with Table 1 or Figure 12. 3. A conpound according to
claiml or claim?2, being Mesylate Form 1V, characterised in that it

provi das: IA)co&ipomﬁafSE[a-[n-anﬁp@ch(mmrﬁybaﬁ;a@tem@ly Bentylitaeondigance Wi th Figure

10; an ) re 11;
and (i f@ﬁ%‘*ﬁ e ] w?g ,t}%?"%ﬁ%%ésﬁ R b - S
1 or Fi'GOpRsPEFrunyiRgeceo Se“é’t tate 13C NMR spectrumin accordance with
Figure 13. 4. A corrpound according to any one of clains Ito 3, in pure form
5. A caupoutkoapeeiddi-[Ag2-d-nhy -NABpaidyDiminsysthbxyl@nd/]thisxolidiyest al | i ne form 6.

A Corrp%ncﬂorﬁ:‘}fe?ylgle Bk, Brasggﬂﬁé t}%%f Bdin Pl/[@é 3% Forrh &, %harh&erﬁe&ﬂltﬁa@n provides an X-

h t
D S S  ifreiR 3 i?a&w)"a?ff?raﬁném@li ?@eﬁw‘) B Bzol i dine- 2, 4- di one

nmesylate salt Form 1V, or solvate thereof ("the Mesylate") accor di ng to any
one of 3cl ai mscohipound,accoeding @Ctabm il sedaimr2, bdin@Mesylate Form [V, characterised in that it

5-[ 4- [%r&v’hﬁ‘e@t hyl - N-(2 pyr| dyI )am no) et hoxy] benzyl ] t hi azol i di ne- 2, 4-di one
(Corrpo d(I dIS erse Ivedlnasolvent i's
react e WI t ﬁ')‘lf'frg S@EC S§359F elB’éh 38iY %ﬁ&‘(ﬂlﬁégﬂjgdlp if required, a

sol vat diibf @t?@nya@wptfunh@lbﬁ@ﬁwltamécqosdaﬁ‘%eéﬂﬁlrFé@re and( he Mesylate Form IV or
a sol vatig t heXeaf pivaler diffeacesraKRPB) patepliancraciagtvithdlable d wpbigiuteilérandonpri si ng

5-[4- [%\M\FG%Bh&émﬂé“*c%qmm?éc@wn)@mc&m&étmw]gbn%nzyl ]1thiazolidine-2,4-dione
nmesyl ate sal t ("the Mesylate Form V') or solvate thereof, accor di ng to any

one of claims | to 3, and a pharmaceutically acceptable carrier therefor. 9.
5-[4-[ 2 (N-r‘f‘eﬁwpuﬂaf@f?ﬂ?ﬁoéw9'}§rﬁfﬂé¥r§tlﬁ‘6§y]‘l§‘€ﬁ£‘§ﬂ"]th| azol i di ne- 2, 4- di one
nesylate salt ("the Mesylate FormIV') or sol vate thereof, accordl ng to any

one 0]1: %! ai rﬁscolmpb@ad?a,cc&mgwsaﬁya;s‘eoatelamtmw in blyQUEIARERdEN.C substance. 10. The
use O

mesyl atte. s tOMPoOUNERBYE oty AR i &8O PLETREEONY SEERRTAIY (o any
one of clains | to 3 for the manufacture of a nedi canent for the treatnent
and/ or pr ophyprasessSfopprepliriap 64 R-MBnkthi1 16 (2-geitdamiraxshoxgbeerg]hiaeslidite 20
di abet en%ng‘r:‘rleli}'l&tysqalt%qn F\?rorr ?dl\rf'htcctﬂ&%f"(“}ﬁé ME Bate ’ﬁ%E(ﬁQiBg to’ a%g one of claims ! to 3,
characterised in that 5-[4-[2-(N-methyl-N-(2-pyridyl)amino)ethoxy|benzyl]thiazolidine-2,4-dione
(Compound (1)), or a salt thereof, dispersed or dissolved in a solvent, is reacted with a source of mesylate
ion and thereafter, if required, a solvate of the resulting Mesylate is prepared; and the Mesylate Form 1V
or a solvate thereof is recovered.

8. A pharmaceutical composition comprising 5-[4-[2-(N-methy]-N-(2-
pyridyl)amino)ethoxy]benzyl]thiazolidine-2,4-dione mesylate salt (“the Mesylate Form V™) or solvate
thereof, according to any one of claims 1 to 3, and a pharmaceutically acceptable carrier therefor.

9. 5-[4-[2-(N-methyl-N-(2-pyridyl)amino)ethoxy]benzyl]thiazolidine-2,4-dione mesylate salt (“the
Mesylate Form IV”) or solvate thereof, according to any one of claims 1 to 3, for use as an active
therapeutic substance.

10. The use of 5-[4-[2-(N-methyl-N-(2-pyridyl)amino)ethoxy]benzyl]thiazolidine-2,4-dione mesylate
salt (“the Mesylate Form V") or solvate thereof, according to any one of claims 1 to 3, for the
manufacture of a medicament for the treatment and/or prophylaxis of diabetes mellitus, conditions
associated with diabetes mellitus and certain complications thereof.
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