7 Cctober 2003 NOVEL PHARMACEUTI CAL This invention relates to a novel

phar maceutical, to a process for the preparation of the pharnaceutical and
to the use of the pharmaceutical in medicine. 5 European Patent Application,
Publ i cation Number 0,306,228 relates to certain thiazoligi §efigh®o003
derivatives disclosed as having hypogl ycaem ¢ and hypol i pidaemc activity.
The conpound of exanple 30 of EP 0, 306,228 is 5-[4-[2-(N nethyl-N-(2-

pyri dyl ) am no) et hoxy] benzyl ]t hi azol i di ne-2, 4-di one (hereinafter also
referred to as "Compound 1"). 10 International Patent Application,

Publ i cati on Nunber W94/ 05659 di ﬁél os&g certain salts of the conpounds of
EP. 0, 306, 228 and in particul ar WICALt . International Patent

Applications, Publication Nunbers W99131 093, W99/ 31094 and W99/ 31095
each di scl ose di sti Imhis invytioRteRses 6fa Bﬂﬂﬁteﬁn‘bh-.m!giméﬁ&rmw been di scovered
t hat Conpound ( ' i | . 15 hydrochl oride salt which
i s dehydrat ed T#%%é@%ﬁ“ﬁ?%’ﬁ“@%ﬁ%%%%‘é_‘gi‘?t@gé‘g%@“w&% B er al so
referred to &s ' HydEo®RRpFitens ApgligatondPuplicagomiymber §,P0H228 relatdstagsitainf or  bul k
prepar at i ondandmhaﬂidinisdi@m dérivativeitiedost dasMadi g hybeglyRb e irRithyilipRigena f : ci ent,
econom ¢ and repf S @g let, rae;scal e

pr epar ati on. Thgﬁﬁ%grp@&g%@%ror I e?%%ﬂa%dﬁéﬁgﬂqsﬂ‘ggz%@?@ﬁ% Zz.l’ maceut i cal
properties 20 BRdYiainekthorybsnzxlithizoliding-hrions Gemipafieralsorefemaditopor t he

treat ment and/ ofCopwpaypliyl)axi s of diabetes nellitus, conditions associated

with diabetgs melli tisn b St AldlicatoR bt WB5HE¥6s9 AcGAef naly, the
present |nyent|%Hﬂ5§q?V|gﬁ§s 5-14 %—E}?Sﬁgz%ylal\l- ol . |

pyridyl ) ani no) e*HER A BEHI P T driess, Bl lan e fpadeit peig $alte dehydrate -
25 characteri sed i nintdmeational Patény Applicationse Bublication NnmbeesWEOS®31098,m cont ai ni ng
pe%s afj _ 3392, Wﬂ@5ﬂﬂ§?ﬁ3]@%¢ﬂcﬁ§}d¥%ﬂﬁcﬁﬂ%&@ioﬂ¢&dﬁﬁil igeslgn7><- r1 gys
powder diffraction ni ng, Leaks. . .0, .7, .
and 19.8 020. 30 Initéfngg&é@%uc}r{sg%%g’g%@?‘m& (?ﬁ'ls%}nﬁhcet% ‘gfrad’tc’éelprovi des an
infra red spécthvdrehierisssaitithichds diycrteds This pevsHydrogylenide saltlingrale  whi ch

provi des infra theeniieadsopersidditoasHadrochlofidOBydrRd PR parbildly s@iaB@ forl 758, 1751,
17086, 1643, 1632, gfidiepk3fish and BhRtingl Fhnovel form can be prepared by an efficient,

economic and reproducible process pasticularly suited to Jarge-scale preparation.
The novel Hydrochloride Hydrate also has useful pharmaceutical properties
20  and in particular it i3 indicated to be useful for the treatment and/or prophylaxis of
diabetes mellitus, conditions associated with diabetes mellitus and certain
complications thereof.
Accordingly, the present invention provides 5-[4-{2-(N-methyl-N-(2-
pyridyl)amino)ethoxylbenzyl]thiazolidine-2,4-dione, hydrochioride dihydrate
25  characterised in that it:
(i) provides an infrared spectrum containing peaks at 3392, 2739, 1751, 1325 and
713 em1; and/or
(i)  provides an X-ray powder diffraction (XRFD) pattem containing peaks at 9.1,
12.0, 15.7, 163 and 19.8 °26.
30 In one favoured aspect, Hydrochloride Hydrate provides an infra red spectrum
substantially in accordance with Figure I, which provides infra red peak positions at:
3392, 3139, 3094, 2739, 1758, 1751, 1706, 1643, 1632, 1610, 1583, 1545, 1513,
1412, 1357, 1325, 1297, 1265, 1251, 1216, 1179, 1152, 1138, 1110, 1080, 1053,
1033, 1010, 985, 953, 931, 909, 827, 822, 812, 769, 739, 724, 713, 660, 620, 604,
35 593, 562,539,529 and 508 cm-1,
In one favoured aspect, Hydrochloride Hydrate provides an X-Ray powder diffraction
pattern (XRPD) substantially in accordance with Figure II, which provides peaks at
9.1,12.0,,15.7, 16,3, 18.2, 18.6, 19.8, 20.9, 21.6, 22.8, 24.1, 24.7, 25.4, 26.0, 27.5,
27.7.28.7,31.4,31.6,32.1,33.1, 33.6 and 34.6 °20.

-1-



1412, 1357,1325,1297, 1265, 1251, 1216,1179, 1152, 1138, 1110, 1080, 1053,
1033, 1010, 985, 953, 931, 909, 827, 822, 812, 769, 739, 724, 713, 660, 620,
604, 35 593, 562, 539, 529 and 548 cm1l. In one favoured aspect,

Hydrochl ori de Hydrate provides an X-Ray powder diffracti o opgsBer700xRPD)
substantially in accordance with Figure 11, which provides peaks at 9.1,
12.0,, 15.7, 16.3, 18.2, 18.6, 19.8, 20.9, 21.6. 22.8, 24.1, 24.7, 25.4,
26.0, 27.5, 27.7, 28.7, 31.4, 31.6, 32.1, 33.1, 33.6 and 34.6 020. 1 7

COct ober 2003 The Hydrochl ori de Hydrate may exist in certain dehydrated forns

which reversibly c%gﬁ ogn%ul'&ﬂ & hesgnt acted with
wat er, either i n I{J@w ?‘8‘?‘%61 resggaté rh\éertt 1 9 Ecorrpasses
all such revers ate
Preferably, theli@ %” t PEseR ‘P\‘S?B’i‘?&‘t‘é‘f? sucp l‘i%i’F'é‘gﬁ’erl sed above.
The present |nthI¢¥5¢1§3fﬁ€'ér?ﬁ$‘§ Rrefepbiyy thareisipmasided B8 i n pure

formor-* hef abydrataidonm dslohapictrased abriver i aI S. Thus I n one aspect there is

pr ovi ded Hydr ochl of il plbealeRticaindokiphsdisjafoonend: Hyln® dbtsdfippuraspect  her o
i's provided Hyd ochl o éﬁff“l_w g’ %éarle form 10 In yet a further aspect
there is provid E“I‘-’E/'ﬁ ki ﬁfﬁ% stal line” form The invention
al so provides a prodaesinpeyaspeeitheae is pepvidpdiH fefdydryciin ivolated formar act er i sed
in that 5-[4-[2-(N Rk Rirtherhlsped there is mwdcdHydrochlondeHydme in pure form.

B A o b R S L o

recovered. Suif&Bly, the aqueous hydrochl oric acid is formed by adm xi ng

concent r at ed hydrocmheldvmnamﬂdnmﬁﬂmmpmsﬁmmpmmﬁmmhbnéeWi c sol vent,
such as denatur Bgammgr[‘,_grm aRf. or mxtures t her eof . Swtably t he

{emper at ur oy PBEY g%m%wazw LGP BRNE | 0 one
aspect the Hydr eglabushydiechlayicacid @duﬂsmpﬂ@mrr@muw)mmmwd lsrfwl’qﬂﬁ’g
5-{4(2- (N-net hyl - N- ( uifahty, bdquensriyaRnidiieiials fhinted 8¢ adnifing €oncedtritedli One i n
aqueous. propan- g ol L 0 AGH &Rl or 1Y RS ALE bl it duc Pl oEafiy! ©d
ethanol or propan-2-ol, or mixtures thereof.
Suitably the reaction is carried out at ambient temperature but any convenient
20  temperature may be employed which provides the required product.
In one aspect the Hydrochloride Hydrate is prepared by:
(i) treating 5-[4-[2-(N-methy}-N-(2-pyridyl}amino)cthoxyJbenzyljthiazolidine-
2,4-dione in aqueous propan-2-ol with aqueous hydrochloric acid at an elevated
ternperature, such as a temperature in the range of from 60°C to 80°C, suitably 65°C
25 1o 75°C, for example 75°C;
(ii) the solution is cooled to ambient temperature, for example 25°C;
(iii)  the solution is seeded with the Hydrochloride Hydrate, preferably the reaction
temperature is further reduced to a temperature in the range of from 0 to 5°C to
complete crystallisation,
30 In the above mentioned process the total amount of water in the reaction
mixture is preferably in the range of from 15% to 50%w/v, suitably 25% to 40%w/v,
for example 27%wl/v.
It will be appreciated that in the above:mentioned processes hydrochloric acid
may be replaced by any suitable source of hydrochloride ions, providing the amount
35  of water in the reaction is suitable for formation of the of Hydrochloride Hydrate. The
suitable amount of water is generally at least two molar equivalents and generally an
excess over this, for example an amount equivalent to that used in the above

mentioned processes.



tenperature, such as a tenperature in the range of from60 Cto 80C,
suitably 65 C 25 to 75 C, for exanple 75C (ii) the solution is cooled to
anbi ent tenperature, for exanple 25C; (iii) the solution is seeded with the
Hydrochl ori de Hydrate, preferably the reaction tenperatureQbtotdir20@s

reduced t exanple 5T adndrthen corhipieret &R geoding ﬂh@fﬁérﬁpér@nﬁ@of Re sGﬁ@Ingr%gh:ﬁ?l of wat er

|1 b t e tota
HATEIIA P e D CRA: A O G
sui tably 25%.t bhet@ysialiisatibocanebeaimplaced2ndeting Witnehvkabeo fapRireGiigi®d t hat in
t he aboveHg,glryté mqﬁilﬁgg 98(3%?&§mpydrochl oric acid may be replaced by any

sui t abl e source of drochlforide ions, providing the anmount 35 of water in
the reaction is sui F@Uﬂéﬂ)flmmmn%acmrdmgeo bfioty graeblek isden Kydrate. The

sui tabl e aRBMBLcIBEdNRLES 0138 geﬁswwdgﬁéaqs@a%e u”_{?}rg AP YR S0 s and

eneral l'y excess over t exanpl’é an a t hat
gsed in ti‘FéP% W?M@@OH‘%@S@SW ferer@et ober 2003 exanpl e 50C, and

t nmbi ent
L?e{‘oﬁv"?‘é'ﬁ; SFEF“Q"*@MQ’ e Pange o rriBe R lee g Eiai e 25

h as int

The cryst 3FH f‘?aﬂcﬁr? ERatmERLg 5?%1“998 S6B @6 Irpuiintresigayest whmiet
Hydr obthl ogli:cksse td)‘lyfh’naéentpldhniummemi% aﬂ@tgeggﬁ@fm d@lberes. Compound (1) is prepared
according to kpo ure Isc‘f disclosed in EP 0.306.228 and
W94/ 05659. Th@ gn%eg egﬁplégr%}ra@gg @e%é—‘@?g 13hereWolIes 659 are i ncor porat ed
herein by ref efemimons/ﬁnsncmlsédv1ﬂheflatdﬂesttllﬁelgﬂ@h@ergfv@@é}ﬁ a%asns;aimcogdlttlons
ssoci at 28 i ncl udes atment of conditions
guch as ?‘%sgq %’% %lem s%gicgggdlé&ﬁépilganslﬁssa?lﬁ@géﬁeq @Iag Shiss UdIﬁiyperl nsui i naeni a
and gest atiperiemsief, &b@'h@sasculﬂ] dibmseespalid! lwanberpsnﬂémsﬁpémaﬁre@gll'@moType |1

di abets tes inc
h;/geflg?;c%?%h%&;% il nsu%l-| ?%sﬁiaglt% gﬁggfﬁe‘?ge Qm(tax} ﬂ@ﬂec gfeflf’@ns

associ at @R Irenr &b@@é@tqdmill&umdermm t &mh ia® anomaMemmacaﬂdaﬁsoddiae ase,

especi al I@gsc.;-;;mgd Q%lcﬂfreﬂ-%ht%o §1§'€htzé'd3e gléd?iganjogeﬂé Eﬂﬁﬂ? dcll palpaqrt i cular the

regul ati on petite and T I nta I'n subjects s
g ongmon? associated with dxabetes include polycystic ovarian svndrome and steroid

induced insulin resistance.

20 The complications of conditions associated with diabetes mellitus
encompassed herein includes renal disease, especialty renal disease associated with
the development of Type II diabetes including diabetic nephropathy,
glomerulonephritis, glomerular sclerosis, nephrotic syndrome, hypertensive
nephrosclerosis and end stage renal disease.

[
(W]

As mentioned above the compound of the invention has useful therapeutic
properties: The present invention accordingly Hydrochloride Hydrate for use as an
active therapeutic substance.

More particularly, the present invention provides Hydrochloride Hydrate for
use in the treatment and/or prophylaxis of diabetes mellitus, conditions associated
30 with diabetes mellitus and certain complications thereof.

Hydrochloride Hydrate may be administered per se or, preferably, as a
pharmaceutical composition also comprising a pharmaceutically acceptable carrier.
The formulation of Hydrochloride Hydrate is generally as disclosed for Compound (I)
in the above mentioned publications.
33 Accordingly, the present invention alsb provides a pharmaceutical
composition comprising Hydrochloride Hydrate and a pharmaceutically acceptable
carrier therefor.

Hydrochloride Hydrate is normally administered in unit dosage form.




from di sorders associated with under-eating , such as anorexia nervosa, and
di sorders associated with over-eating, such as obesity and anorexia
bulima. Additional conditions associated with diabetes include polycystic
ovarian syndrone and steroid induced insulin resistance. 20c1dser 2003
conplications of conditions associated with diabetes nellitus enconpassed
herein includes renal disease, especially renal disease associated wwth the
devel opnment of Type Il diabetes including diabetic nephropathy,

gl onerul onephritis, glonerular sclerosis, nephrotic syndrone, hypertensive
nephroscl erosis and end stage renal disease. 25 As nentioned above the
conpound of t heThers@mildtionof Matraallefide Hydrasringsaerallyas disslessd fariCampoupi @) pr esent

i nvention accordingly, Gmgﬁmigﬁngﬂydrate for use as an active
therapeutic subStance.” Mre particularly. the pre @é)ﬁdegyﬁption provi des
Hydr ochl ori de Hydrat@c?’éﬁnglyt}gee‘“?sﬁmt'wgmf°¥§]5?ﬁ§n& ai’ or. proph Islxi s of

di abetes nel i tmmmmmmﬂmﬁmmWWMﬁMﬁP £t us and
certain corrplsi cafke fereof . Hydrochl oride Hydrate nmay be adm nistered M

iferdik
se or, preferably, har.mac uticgll!ggwﬂ&}%,i- : &&e%pri sing a
pharmaceutically ac%ﬁgg&gﬁaﬁé? e_tormu g%ﬁd of I—Kgr ochl ori de
Hydrate is general | yTesctifiesonposedmedie 2BimstEA Y LiY)sutable PHePSNENY et i oned
publications. 3%y AzGR 6l Pisénlkral idi@s PF@ s@hise thyemipoud vallsempliphe des a

h ti | i . i . with d
bhar maceut | cal | RbvaP 6 FAm<FE rééé{gﬁ%m"&gm“'&e“mr eadydr a

- .G er ef or, I%g{cc%gj‘gr'g drate is
nor mal | y adnithi shmeerutionl emer, diRss o;gpmem!a}lmoy -ober ofb he fornul ation
of Hydrochl ori deafiysiiioh @ill sshgaiydepehd yn themolest psywgiraigh- Conpound (1) in the
B ovi des ' phar naceur R ii airgR i w e e T at e and
a phar maceut i calRapatgRbe e @gﬁ?ﬁm@‘& " gy gﬁ'g‘?"@# or. Eydraochlori de Hydrate is
normal |y admi ni stapsulesl orahliquid grepsmtens PO ngraHes, IQET’WEWE@E%ound may be
adni ni ster ed,by @nMaRuthieiRWaers, tjéctablauahd infusshlelsglutions or suspensions,
suppositories and transdermal devices. Onally administrable compositions arc
preferred, in particular shaped ora! compositions, since they are more convenient for
general use. ‘
Tablets and capsules for oral administration are usually presented in a unit
20  dose, and contain conventional excipients such as binding agents, fillers, diluents,
tabletting 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
25  derivatives such as sodium starch glycollate. Suitable lubricants include, for example,
magnesium stearate. Suitable pharmaceutically scceptable wetting agents include
sodium laury! sulphate.
Solid oral compasitions may be prepared by conventional methods of
blending, filling, tabletting or the like. Repeated blending operations may be uscd to
30  distribute the active agent throughout those compositions employing large quantities
of fillers. Such operations are, of course, conventional in the art, .
Oral liquid preparations may be in the form of, for example, aqueous or oily
suspensions, solutions, emulsions, syrups, or elixirs, or may be presented as a dry -
product for reconstitution with water of other suitable vehicle before use. Such liquid
35  preparations may contain conventional additives such as suspending agents, for
example sorbito}, syrup, methyl cellulose, gelatin, hydroxyethylcelinlose,
carboxymethyl cellulose, aluminium stearate gel or hydrogenated edib!e fats,
emulsifying agents, for example lecithin, sorbitan monooleate, Or aCaC13; NON-aqueous

-4 -




by the oral or parenteral routes. For such use, the conmpound wll normally
be enployed in the formof a pharnaceutical conposition in association with
a 10 pharmaceutical carrier, diluent and/or excipient, although the exact
formof the composition will naturally depend on the modeg gfioper 20

adm ni stration. Conpositions are prepared by adm xture and are sui a% y
adapted for oral, parenteral or topical admnistration, and as such may be
in the formof tablets, capsules, oral liquid preparations, powders.
granul es, | ozenges, pastilles, 15 reconstitutable powders, injectable and

I nfusi bl e solutions or_ suspensi o .suppositories and transdernal devices.
Orally admi ni stYeaﬁ“b(“@%?hﬁ%l“ﬂ“#r@‘%%%é)'%Fé’f"@\"ke’&?‘“ﬁdr?“p%‘?‘f'?‘@[ﬂiar shaped or al
conposi tions, stoamst dilnaily esters surh peeseoof glyceaing, pfopylenegiyeel; arlethybacohdlabl et s and

capsul es for Orﬁéseﬁﬁmcd?i'oﬂfaﬁabie%tlﬁvlﬁﬂkﬁﬂ?ﬂ-ﬁ%ﬂiﬁ&ﬁﬁ&h%ﬂsoﬁba%ic!fl_ﬁ}idtif 20 dose,
and contain conyent,i onal. ﬁgl\pl ent's éuc as _binding agents, fillers,
diluents, tabl G SENLH! BavopRg 9 SURFIE 28NS 1t egrants, col ourants,

fl avourings, Sand weFeripagniermladministratimelyid ilitdoss fammp atsepreperad extaininaor di ng t o
wel | knlovvnl met h@ghpodnd ohhﬁpreﬁt_-sn&ud:am £stérild Vehicke. TR cothpéunt/tebdadmgcel | ul olsea
manni tol, |actose, and ot | " . n rapnts include
starch, polyvi ngﬂ ‘B"y eg"f)l(l‘;’) i”b@&ee%g%laﬁg{og'[c%ﬁ%ﬁgé%a |(l\‘/'glss gd%ﬁég' h?ﬁ%‘%‘gdi um st arch
gl ycol | ate. ~ Sui ichiprs aecirmally pregaredry | dirsrlving B¢ actiyepeppeind inmprhislsiagn st ear at e.
Sui t abl e phar nefievitenliaing efére ARipg b wsuitebld via gr agevlt andiseatingide  sodi um | aur yl
sul phate Solshd ta Ok dvh NS PSR S s@(«a:ﬁ@?%ﬁ%&ff% | met hods of
bl endi ng, f ixP | 81%&}’ t%%ﬁﬁli pﬁ%_or t ‘%Zjée. Repeat ed. bl endi. ng, .operations may
be used to 30 ¥ ¥F Herdisslid inthe vepicle, rﬂ‘haf‘?frﬂéﬁf&ﬁg%mfﬁ%@ B8Bsi ti ons
enpl oyi ng | ar gebecfoaentafter fdingddto fhie viaband theStaehreopedankonsueme, of course,
Convelnt ional int hepﬁérlitgm@sa&nsihhm &eﬁlfnﬁlﬂf‘iuﬁ@tdnﬁ&lﬁv ﬂw?b_ﬁaﬂn@r éxbgtformof , for
exanpl e, aqueous _.or oi suspensions,. sal ution ion syf[ups, or
elixirs, or [ray"suﬁtéf"ﬂf%‘?é?wpé’&“gémgp?%dm %’r‘eg%i'f(l: i"‘?%’fl 8};%&“ r'ljlsst“fﬁ‘fe&ta?{%n with water
or ot her suilf abstsilisedihy erpesumatp ethplegpaxide befers syspending in3he widyvebiglei ons may
contai n convent p@amhgeaddfi 4 turfSans oiovettig agensip arilisddn tg emimsitibrot  exanpl e
sorbi tol . Syr uppciak Ikor b il S g &AL kdpolir Oxyet hyl cel | ul ose,
car boxymet hyl cellTul'ose, al'um nium stear at ﬁ or .hydro enTadt ed edible fats,
emul si fying agents, AF&@’@B@&'?W‘E‘%@ECP’I'W‘??““%‘J% P‘i“ﬁ'i? WB\%@A @Y or acaci a;
non- agueous -4 written or printed directions for use in the medical treatment concerned.
20 As used herein the term ‘pharmaceuticaily acceptable’ embraces compounds,
compositions and ingredients for both human and veterinary use: for example the term
pharmaceutically acceptable salt’ embraces a veterinarily acceptable sait.
The present invention further provides a method for the treatment and/or
prophylaxis of dizbetes mellitus, conditions associated with diabetes mellitus and
25  certain complications thereof, in a human ot son-human mammal which comprises
. administering an effective, non-toxic, amount of Hydrate to a human or non-human
mammal in need thereof.
Convenienily, the active ingredient may be administered as a pharmaceutical
composition hereinbefore defined, and this forms a particular aspect of the present
30 invention.
In addition, the Hydrochioride Hydrate may be used in combination with other
antidiabetic agents such as insulin secretagogues, for example sulphonylureas,
biguanides, such as metformin, alpha glucosidase inhibitors, such as acarbose, beta
agonists, and insulin such as those disclosed in WQ98/57649, W098/57634,
35 WOS8/57635 or WO98/57636. The other antidiabetic agents, the amounts thereof and
methods of administration are as described in the sbove mentioned publications. The
formulation of the Hydrochloride Hydrate and dosages thereof in said combinations
are generally as disclosed for Compound (T) in the above mentioned publications.
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7 Cctober 2003 vehicles (which may include edible oils), for exanple, alnond
oil, fractionated coconut oil, oily esters such as esters of glycerine,
propyl ene glycol, or ethyl alcohol; preservatives, for exanple nethyl or
propyl g-hydroxybenzoate or sorbic acid, and if desired copkestdoraha
flavouring or colouring agents. 5 For parenteral admnistration, flurd unit
dose forns are prepared containing a conpound of the present invention and
a sterile vehicle. The conpound, depending on the vehicle and the
concentration, can be either suspended or dissolved. Parenteral solutions
are nornel |y prepare di sso ctlv {foch icle and
filter sterilising bg‘fcbg "ﬁs?eic{"ﬁ o%zgﬁhsoﬂlp gﬁsgﬂ&\j@gpﬁu* am‘aﬁé e_and
sealing. 10 Advalm@@pém:ymum}nw&ﬁ iAment Hs“’"é‘mﬂ"%{ﬁ%@lhﬂé’f‘?ﬁf
preservatives af}ﬂab@@iﬁﬁﬁmﬁ&ndiﬁ&&%ﬁcmm digbetts meltituy ewll demait he vehicle. To
enhance the stab|I|$% Bﬁm&pnp05|t|on can be frozen after filling into the
vial and the wat@P? W%@ hder vacuum_  Par nter%l Sus ﬁnS|ons are prepared
in substantialtly t helnghereatgptsad tﬂé; %ﬁ
suspended in themvﬂi.ubaeﬁmmemadmmdmpmnmmmwmdemdemyl i sed by
exposure 1o et hylqhe, b de HEW0hG:e SUIREAH Raob hiifiofaptibllcgionehi c! e.

as an

Advant ageousl y, t e | uded..i n,t he conposition
to facilitate uni foﬁﬁ?@’i‘%ﬁ"?“ﬁ‘d?ﬁ‘ﬁi] %’th’ﬁg d%e éﬂ ﬁ% i i s conmon
practice, the cotgomns fopte covipobndsofithe inyetign.acconpani ed by witten or
printed direggions f Qre pildvingexidislesiiitraa the inveraionburtio catkiodtiniedny Q. As used
herein the term ' pharmaceutically acceptable' enbraces conpounds,
conpositions and ingredients for both human and veterinary use: for exanple
the term 'pharmaceutically acceptable salt enbraces a veterinarily
acceptabl e salt. The present invention further provides a nethod for the
treatnment and/or prophylaxis of diabetes nellitus, conditions associated
with diabetes nellitus and 25 certain conplications thereof, in a human or
non- human manmal which conpri ses adm nistering an effective, non-toxic,
anount of Hydrate to a human or non-human manmal in need thereof.
Conveniently, the active ingredient may be adm ni stered as a pharmaceuti cal
conposition hereinbefore defined, and this fornms a particul ar aspect of the
present 30 invention. In addition, the Hydrochl oride Hydrate may be used in
conmbi nation wth other




antidi abetic agents such as insulin secretagogues, for exanple

sul phonyl ureas, biguan ides, such as netformn, alpha glucosidase

i nhibitors, such as acarbose, beta agonists, and insulin such as those

di scl osed in W98/ 57649, W98/ 57634, 35 W98/ 57635 or WO& Héts¥er Atz ot her
antidi abetic agents, the anounts thereof and nethods of adm nistration are

as describ d ti-o f | atjon_of the
Fydr ochl or ?%eh“é@%ﬁ‘%fq Cﬁ LR A R ross sl Pbrdidiar o &

general |y $90giGares: ECH’ ﬂ‘ﬁound (1) in the above mentioned publications.
7 Qctober 2003 In a further aspect the present invention provi des t he use of
Hydr octs or Edgmpldydr sife-[PgN- Ithg@v[rp,;n dsjri)%nf?ﬁo B IR iy %g@@h%@ L t r eat ment
and or pro tes JI tl o‘n% écg WTh

di abet es n@pf{é f:% g ‘g%{jsusgé'?%gﬁn W@EEE'&# EDQ%BFEIG hydrachlorgacididat ment
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filtered &RHPPH (-’vgés-?'h %ith denatured ethanol (20 m). The crude product
was stirred in diethyl ether 10 (50 rﬂ) filtered and dried at 50C to afford
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title dihydrate were added and the mixture cooled to 0-5°C and stirred for 2 hours. The
25 product was collected by filtration, washed with propan-2-ol (20 mi) and dried under
vacuum for 16 hours to give Hydrochloride Hydrate as a white crystalline solid (4.8
g)-

CHARACTERISING DATA: The following characterising data were generated for
30 Hydrochloride Hydrate:

A Water content
This was determined as 8.4% w/w using a Karl Fischer apparatus (theory for
dihydrate 8.37% w/w).
35
B Ionic Chlorine
This was determined as 8.5% w/w (theory for dihydrate 8.26% w/w).

C Infrared

40  The infrared absorption spectrum of a mineral oil dispersion of Hydrochloride
Hydrate was obtained using a Nicolet 710 FT-IR spectrometer at 2 em-! resolution.
Data were digitised at 1 cm-! intervals. The spectrum obtained is shown in Figure 1.
Peak positions are as follows: 3392, 3139, 3094, 2739, 1758, 1751, 1706, 1643, 1632,
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conpound- (3.91 g, 82% Exanple 3: A mxture of 5-[4-[2-("N-nethyl-N(2 20
pyri dyl)am no) et hoxy] benzyl ]t hi azol i di ne-2, 4-di one (5.0 g), propan-2-ol (75
m) and water (20 m) was stirred and heated to 75C. Aqueous hydrochloric
acid (2.8M 10 m) was added and the m xture stirred for 715cfd e 250 at

whi ch poi ni61d), ¢b&Rr15¢6) LA13pM I NGS5 DUSEs VEID7, Mden28nabigg 179, 256 seed
crystal s of¥80%i g 11088 o1 3hy§h=0 rggdegsdigh t g1 WehLe add d the
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by filtrati®on, e G0 ’ﬁoéém %0P-1 3 %Smand dried under vacuum for
16 hours to give Hydrochloride Hydrate as a white crystalline solid (4.8 Q).

CHARACTERI SI NG DATA: The fol |l owi ng characterising data were generated for
30 HydrPochBori d&-RgyiPawder Riffegcsionc6RREB) This was determined as 8.4% w w
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Hydr ochl or O%HF% S1SHBYLl e ‘ng a Nicolet 710 FT-1R spectroneter

at 2 cm 1 4 EsukentA$h D8 Sdvancaer-caydpaydar seffractometarrfCu X -tayt sousca) s-as Tl

spect n0m abigahsrad the pstewasing th @illoevide acqieakoPsididgs are as fol | ows:

3392, 3139, 3094, 2739, 1758, 1751, 1706, 1643, 1632, 7 7 Cctober 2003

1610, 1583,]1%45, 1§l3, 1412, 1357, 1325, 1297, 1265, 1251, 1216, 1179, 1152,

1138,1 1 19889, 1053, 1683, 1010, 985, 953, 931, 909, 82 7,822, 812, 769,

739, 5 724;eMERROBEOSIOB20, 4BGBY, 593, 562, 539, 529 and 508 cm 1. BX- Ray

Powder Di fGamedtbosurtefiBPD) 407y XRPD pattern of Hydrochl oride Hydrate is shown

bel owjkn Hgyhgeik! and a ,gupgary of the XRPD angles and cal cul ated lattice

spaci ngs ch: rae}lcjee_ri stic og

5.0°26
Step size: 0.02 °28
Time per step: 2.5s




Hydrochl ori de Hydrate is given in Table |I. A Bruker AXS D8 Advance X-ray
powder diffractoneter (Cu X-ray source) was used 10 to generate the pattern
using the foll ow ng acquisition conditions: 15 Tube anode: Cu Cenerator
tension: 40 kV Generator current:40 mA Start angle: 2. 0026 BEng.asde23530 20
Step size:0.02 020 Tinme per step:2.5s 8 7 Cctober 2003 5 10 15 Table I.
)C(:hRay Powder Diffraction ﬁlngl eg andd b‘fé’i at ]?]9 Lattice Spiaci ng

aracteris{ig. 0 : ori de Hydr . Diffraction Angle Lattice Spacing
(26) T( Angst f?‘o‘?y@ﬁ b ‘é‘?{%ﬂggi“é‘ﬁ’aﬁ@%@sﬁ? ?%&ia%I—B@F%Pi@@&h@@c@&s@ﬂoﬁ7
19. 84. 48 20.94.24 21.64.11 22. 88lyémchloride Hydrate.

5
Diffraction Angle Lattice Spacing
{°28) {Angstroms)
9.1 9.75
12.0 7.37
15.7 5.64
16.3 . 5.42
18.2 4.88
18.6 4.77
19.8 4.48
20.9 4.24
21.6 4.11
228 3.89
24.1 3.69
24.7 3.60
254 3.50
26.0 3.42
27.5 3.24
27.7 3.21
28.7 311
314 _ 2.84
316 2.83
32.1 2.79
331 2.71
336 2.66
34.6 2.59
10
15



24.13.69 24.73.60 25.43.50 26.03.42 27.53.24 27.73.21 28.73.11 31.42.84
31.62.83 32.12.79 33.12.71 33.62.66 34.62.59 9 7 October 2003 CLAI M 1.

5-14- [2-(N-net hyl -N-(2-pyridyl)am no)ethoxy]]thiazolidine-2,4-dione,
hydrochl ori de dihydrate characterised in that it: 5 (1) progLfseraopdsfrared
spectrum cont ai ni ng peaks at 3392, 2739, 1751, 1325 and 713 cm1; and/or
(ii) provides an X-ray powder diffraction (XRPD) pattern containing peaks at
9.1, 12.0, 15.7, 16.3 and 19.8'20. 10 2. A hydrate according to claim1,

whi ch provides an infra red spectrum containing peaks at: 3392, 3139, 3094,
2739. 1758, 17@1“%06, 1643, 1632, 1610, 1533. 1357, 1179, 1152, 1138,
1110, 1080, 10 33, 1010, 985, 953, 931, 909, 827, 822, 812, 769, 739,
724, 713, 660, 620, 604, 593, 562, 539, 529 and 508 cm1l. 15 3. A hydrate
according to cllai m §-[dei2- (N raetim- E@mdmarpm@}mw%]ﬂmolidméﬂ-guonuder di ffraction

(XRPD) pattern ﬁabm Raaldreakned thtilstit0" 15. 7, 163, 18. 2, 18.6, 19.8,
20.9, 21.6, 522’% %ra (\!ﬁa%réaﬁg mcontaimngpeaisat%Z%?Ti‘S%.SIT%l, I%%Sa%’d 31. 6.

32.1, 33.1, 33
'1 : and/or

{11) provides an X-ray powder diffraction (XRPD) pattern containing peaks at 9.1,
12,0, 15.7, 16.3 and 19.8 °20.

10 2 A hydrate according to claim 1, which provides an infra red spectrum
containing peaks at: 3392, 3139, 3094, 2739, 1758, 1751, 1706, 1643, 1632, 1610,
1583, 1545, 1513, 1412, 1357, 1325, 1297, 1265, 1251, 1216, 1179, 1152, 1138,
1110, 1080, 1053, 1033, 1010, 985, 953, 931, 909, 827, 822, 812, 769, 739, 724, 713,
660, 620, 604, 593, 562, 539, 529 and 508 cm-1.

15
3. A hydrate according to claimn § or claim 2, which provides an X-ray powder
diffraction (XRPD) pattern containing peaks at 9.1, 12.0,, 15.7, 16.3, 18.2, 18.6, 19.8,
20.9,21.6,22.8, 24.1, 24.7, 25.4,26.0, 27.5, 27.7, 28.7,31.4, 31.6, 32.1, 33.1, 33.6
and 34.6 °20.

20
4, A hydrate according to any one of claims 1 to 3, in pure form or when
admixed with other materials.
5. A hydrate according to claim 4, in pure form.

25 .

6. A hydrate according to any ane of claims | to 5, im crystalline form.

7. A process for preparing a hydrate according to claim 1, characterised in that 5-
{4-[2-(N-methyl-N-(2-pyridyl)amino)ethoxy]benzyl]thiazolidine-2,4-dione

30  (Compound I) is treated with a suitable source of hydrochloride counter-ion and an
appropriate amount of water for formation of the Hydrochloride Hydrate; and
thereafter the required compound is recovered, '

8 A pharmaceutical composition comprising an effective, non-toxic amount of a
35 hydrate according to claim 1 and a pharmaceutically acceptable carrier therefor,

9. A hydrate according to claim 1, for use as an active therapeutic substance,

10. A hydmte 2ccording to claim 1, for use in the treatment and/or prophylaxis of
40  diabetes mellitus, conditions associated with diabetes mellitus and certain

10



20 4. A hydrate according to any one of clainms | to 3, in pure formor when
adm xed with other materials. 5. A hydrate according to claim4, in pure
form 25 6. A hydrate according to any one of clains 1 to 5, in crystalline
form 7. A process for preparing a hydrate according to ch7apsicber 2003
characterised in that 5- )

(4-(2-(N-met hyl - N-(2- pyridyl)anm no) et hoxy] benzyl Jthi azoli di ne-2, 4-di one 30
(Conpound 1) is treated with a suitable source of hydrochl oride counter-ion

and an appr oplb@iiRatRHONGLof g i.on of the Hydrochl oride
Hydrate; and t]gzgée@ft r_&%’hgénrﬁgﬂﬁfe fﬂgonpii%_t%%nfgepg‘é’%s’éred. 8 A
phar maceut i cal 3BTRS P%glE’BFPﬁﬁ{@‘ﬁﬁ’sdﬁP@“Fm.,hmmwi c anount of a
35 hydrate accatpitosgiertsis agd eridstage mmad diseaphar maceut i cal |y acceptabl e carrier

therefor. 9. A hydrate according to claim1l1, for use as an active

t her apeuti c sSubst a 10, A hydrate according to claiml1, for use in the
treatment and/ 2? prr}glgﬁﬁﬂog%dgmoﬂ\#"@hg Gls {'g"é‘lﬂ?ﬁ“f“i‘f%‘iﬁ‘g?OM@WWS associ at ed
wi th di abet es f&HMhe reaymens pnd/os prophylais bOdizbe@s tnelliss, caAfdncamelaied #ithons t her eof
clonsi st: ng ofI dieht&hmdﬂimeaﬁﬁxnﬂjxaﬁﬁﬂihﬁioﬁkﬁ&?éﬁ?&ﬁﬁiﬁ)ﬂg ofrgﬁa?fﬁﬁéagqﬁoneprri tis, .
gl omerul ar sc &ghrg&;agr . ertensive .nephrosclerosis an
end stage renagl E%?%e se. :@&%&ﬁ@g@ﬁﬁ%ﬂmﬁ&@% dfogec| aim 1, for
t he manuf act ur enslve REpiressiemsie andrend stageae nt and/or prophyl axis of

di abetes ndPlitus, conditions associated with diabetes nellitus and certain
conplications thereof consisting of renal disease, diabetic nephropathy,

gl omerul onephritis, glonerular sclerosis, nephrotic syndrone, hypertensive
nephroscl ernsis and end stage renal disease. 10 11
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