WO 02/ 20518 PCT/ GB01/ 03990 THI AZCOLI DI NONE NI TRATE SALT This invention
relates to a novel pharmaceutical, to a process for the preparation of the
phar maceuicc@l20&3d to the use of the pharmaceutical in nedica@goiosdspopean
Pat ent Application, Publication Nunber 0,306,228 relates to certain

t hi azol i di nedi one derivatives disclosed as having hypogl ycaem ¢ and

hypol i pidaem c activity. T 0 of EP O, 306,228 is
5-14-[2-(N-met hyl - N- (2- pyr :?gill ;amBno; el?f\”)xyi ben%-\a] t hi azol i di ne- 2, 4-di one
(hereinafter also referred to as "Conmpound (1)") International Patent
Appl i cation, Pufl.ication r W94/ 05659 discloses certain salts of the
conpounds of E ?%8?%%%%2%%?%@?@6%&? capfo W@&Fﬁ%g SPECPA Oy e ¢
aci d sal t .ofthe pmsmacirtibdend th the aseokitle phainaCortjralindnddiginé.or s a novel
nitrate salt ( ' referr.ed. t t e NStor ’ hat is
parti cul arllTy sﬁf&%ﬁfﬁa{g%&ﬁé‘%@éﬁ%&fiﬁ?ﬁéﬁ%ﬁ@;%@&%ﬁ%ﬁ%ﬁ%}%ﬁl@ﬁ%

handl i ng. thikgolMingdaens deriyeineh dusloped as lewingriypogiycatnq ipldabinid ty and
B b R e e A
novel sal tPyedn#BIngEhexydeengyllthiazoliding-ditedione dersinsiicr alsnelemest ©hsci bl e
process pathihfsuad (1y")suited to |arge-scale preparation The novel Ntrate
al so has usef ul_ phar.na i cal properties and.in i cyl it is

i ndi cated to bén%%ﬁp"ﬁ]%}enf %pﬁ?%’ﬁ?n%%ﬁmgﬁﬁ’/%‘ﬂmbgﬁ&@ﬁ&égé gisclgieshet es
mel i tus, cenmdishitoothe asmpaindt efIERIO{I06(28bahe prefetred talsoPWD A I68D s

conplicatipns thereof. . Accordingly, the present invention provides
5-14-[2-( I{E‘?’rg’taiﬁﬁ ?“T{é)faﬁ' pyridyl)am no) et hoxy] benzyl ] t hi azol i di ne- 2, 4-di one
nitrate salt orlthasswwhbaen disvevered that Gompeurfdayoiorms aaspedaitrate badt Ni t r at e
provi des L Ear 89y SPeRY Y BdbsE@pLi Ys i i Lt.0;Figure 1.
In one faggﬁjreglé aspect, the El%t r at e@%‘%g{?}aﬁiessﬂagmﬁ’g% %%ggﬁ}gén%cgﬁ stantially
in accor datidde {riwlirpignaration andhagding. avour ed aspect, the Nitrate provides

an X-Ray powder TH¢ NitA6 his® Bhdia fagtidnlarly”dd3BaqBatRs selbilay hyd pobs@geosgbance
with Tabl ¢ l gr Ek}%)uere 3T I ﬁigqg'ft@\é%?rfd as 1ect , the N tiate p[oVvi des a
solid stat@lqEew SHsc iR TR % T FEpTIPRE Y Aahls R 1aRES 72418 gure 4. In
a pref err gtlaasgectical pheeismeemidiformylation. déie foveksalt2alh be priphneti -bi-ah2-
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The novel Nitrate also has useful pharmaceutical properties and in particular it is
indicated to be useful for the treatment and/or prophylaxis of diabetes mellitus, conditions
associated with diabetes mellitus and certain complications thereof.

Accordingly, the present invention provides 5-[4-[2-(N-methyl-N-(2-
pyridyl)amino)ethoxy]benzyl]thiazolidine-2,4-dione nitrate salt or a solvate thereof.

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

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

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

In one favoured aspect, the Nitrate provides a solid state 13C NMR spectrum
substantially in accordance with Figure 4.

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

(1) an infrared spectrum substantially in accordance with Figure 1; and
(i) a Raman spectrum substantially in accordance with Figure 2; and
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provides: (i) an infrared spectrum substantially in accordance with Figure
1; and (ii1) a Raman spectrum substantially in accordance with Figure 2;
and -1 W®O22@0H18 PCT/ GB01/03990 (iii) an X-Ray powderPAT/GBOHEEI9P®DN
pattern (XRPD) substantially in accordance with Table 1 or Figure 3; and
(iv) a solid state 13C NVWR spectrum substantially in accordance with Figure
4. The present invention enconpasses the Nitrate or a sol vate thereof

i sol at ed i(fi)RHPERaY PoWdeN diffRToR Piktore (XRPD stlishatiallpireddealdance Wi Thilleone
aspect there i.s provided the Nitrate or a solvate thereof in isolated
form CI'YJ‘JH%‘HE? ect there is provided the Nitrate or solvate thereof
in a puri f(lvd sdiidrsmate 17C WMR apdcttninhsbstasipdlytin iberdanics withdipded. t he Nitrate
or solvate thergQqf i r | i | | Qn i d t he
N trate or sof IEETRAFtRy ehBiupisihsThe Akl of otk AR RBPARY iRy
such as a fewh pdwlesadpixkdmnth ctlsperiteridly when adapted for oral

adm ni strat i On'TllMgﬁr?QH@%geét%ré [&Ypﬁgfihé’c{‘th@'l\%at@ro?‘é’lis Rt t&ebl ihlififed"

solvate thereof Iin a pharmaceuti'cally acceptab orm especially in bulk
form Furti@nore, the invention provides the Nitrate or solvate thereof in

a pharmaceut i qahlfrtRGGeRIcAMer: ik PFdVidRAIRENitadtt ¥r sdlvAe tterdoPinmh paigdy f or m
havi ng good flow properties, especially good bulk flow properties A

suitabl e d8%ate is a hydrate. The invention al so-provides a process for
preparing the Nhiyeed further aspsaltivat & pronidedtie Nioheracblaieskeleofintchatalline
5-[4-[2-( I}l— met hyl - N-(2- pyridyl)am no) et hoxy] benzyl ]t hi azol i di ne-2, 4-di one
( Conmpound f’ ) or a salt thereof, preferably dispersed or dissolved in a
sui t abl e sol verlso,ithe imasotienlproivides shesitmateeorsblvate thereef ini osplidnd t hereafter,
if requir : | 1341 ' r .

Nitrate o&ﬂgﬁg%cl‘%@ﬂé%ég&t Cgérpé%@gfasrﬁ? glé%ﬂv%?aegj.lfdsﬁsfg%dbﬁr@’ Eﬁ%%%ﬂ%ﬁ ﬁ)ahlgk?e%sed
in the redet pighad@ERHAtaN] y in a protonated form Suitably, a salt of

Compound (1) i avye8eer thelifRnfi6Rekb BRovideSMPNHRAE: ¢ sblvate BERLEMAD! Y Present
'naprot O?Iat ed f‘t(i)craﬁ\i'l acceptable form, especially in bulk form.

pharmaceu y P > €SP y

Furthermore, the invention provides the Nitrate or solvate thereof in a
pharmaceutically acceptable form, especially in bulk form, such form having good flow
properties, especially good bulk flow properties

A suitable solvate is a hydrate.

The invention also.provides a process for preparing the Nitrate or a solvate

. thereof, characterised in that 5-[4-[2-(N-methyl-N-(2-

pyridyl)amino)ethoxy]benzyl]thiazolidine-2,4-dione (Compound (I)) or a salt thereof,
preferably dispersed or dissolved in a suitable solvent, is reacted with a source of nitrate
ion and thereafter, if required, a solvate of the resulting Nitrate is prepared; and the
Nitrate or a solvate thereof is recovered.

Suitably, Compound (I) is used in the reaction, especially in a protonated form.

Suitably, a salt of Compound () is used in the reaction..

Compound (1) is preferably present in a protonated form.
A suitable reaction solvent is a ketone, such as acetone, an ester, such as ethyl acetate, an
alkanol, for example propan-2-ol, or a hydrocarbon, such as toluene, an ether such as
tetrahydrofuran, a nitrile such as acetonitrile, or a halogenated hydrocarbon such as
dichloromethane or water, or an organic acid such as acetic acid; or a mixture thereof.

Conveniently, the source of Nitrate ion is nitric acid, for example concentrated
nitric acid. An alternative source of nitrate ion for a salt of Compound (I) is a nitrate salt
of a type which provides a double decomposition reaction resulting in the required nitrate

in solution. An alternative source of Nitrate ion is provided by a base salt of nitric acid
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A suitable reaction solvent is a ketone, such as acetone, an ester, such as
ethyl acetate, an al kanol, for exanple propan-2-ol, or a hydrocarbon, such
as tol uemweQ oaenset her such as tetrahydrofuran, a nitril e BOTWGBAE03990
acetonitrile, or a hal ogenated hydrocarbon such as dichl oronet hane or
water, or an organic acid such as acetic acid; or a m xture thereof.
Conveniently, the source of Nitrate ionis nitric acid, for exanple

concent ratf@tdexaﬁiptléérﬁm%ﬁh@n ntﬁ@t@hf@t@%ﬁhb‘é&d%@l‘ﬂb?@n ghingl fo’t@‘iﬁmﬂ@n for a salt
of Conpound ﬁfmﬂ antrate salt of a type which provides doubl e
deconposi et ’@S@fﬁ@ﬂlyrlfg%’éﬂitl ng in the required nitrate in sol ution. An

alternative SOUFHéQ:oﬁéenHahét@bﬂCbxﬁﬁoﬂxﬁi @y 8 ytdadbin therasge sa) 1509f nitric acid
-2 WO 02/ 20518, P GBOl/OS f.or, exa nfoE?”rDﬁlummtrate or, the({tltrlc
tc? €

aci d sal t "GYEHY OLRHEOF BFe %5%3%11 the1gp ERTCERALR o enitrippct
concent r atsblution$ a@@mq:fenabty iflthe rangpro€f toald0yo weightteoluimnge 2 to 25%

vl gt/ vol ute, 1 BORGELARY chileh NS: £ AARD R0 ol IPgpgRE rat i on of

nitric acid tlonsa
wei ght / volt@mperatuhfe fmetac@mpmtltbe mﬁuartdnypea:etwrel Cédheowlveat, adthbughranyt enper at ur e

or at an e{-‘h‘%'gell}ft ﬁfe%ét ov189§ th@i‘ei‘;gﬂla&}n%ﬁiu&thﬁaf @Jér{-}élo%&ﬁper ature of

t he sol vent nven| ent ature that i des t he
required producStO\f@éﬁ,s ﬁ@ V@%ﬁ ofghe N&taéeareg)&%mrealsacm@rratwonwntmn@

Nitrate arpeod@agﬁgr ed accor ding to conventional procedures. Recovery of the
requi red conpo eneral ly conpri ses lisation fro propriate
Colvent - convertecatiry of e Tl oo kheratsoRiryTeuresaron A e0ar ng.
For  exanmbgroptibte sbivienigtenvenientls tier igadtidhlsblvent, fisually assistad by csliag. Par et hy!
acetate or_a ket such S, tone, - An i rove i of the |t can be
bt o ned. 7By SPrE o R LR P s TRRENER Y v ol OFa Rélbhe

cryst al | i sath aracatonel dwatnpdotediyped af thesalt odr (’owelbta;yed:bmwaobtaedn oﬁsmhcr ng
pref erabl y i, o¢ Etfégs%isven%f %&fgstﬁl‘ﬁgﬁto(ﬂl at QlevRlE e&ﬁﬁt‘e(}’?lléﬁéﬁ)@

seeding may be used t repro UCI bi orm
Crystal | i $apliemh peeéﬁrahlySla stages- rivarp e@ntw} of e@etpﬁg’u% feppeTaiye an% se@ﬂmghe

Nitrate Ofmf besed & Bnproes eefre;twau&tmﬁy bf3hé dﬁ@c%ﬂﬁ' al . Corrpound (1) is
pr epar ed accor\%@% @g knovvn Cedurea suc h oselsg(lgsélc1 in EP
0, 306, 228 and RS canpisodiedRiBEd ba Seang i B8 & é*f%%?05659
are incor e@rvateetdex’eet’tmtmhlbysxtcefegeﬁnale When used herein in respect of
certain conpounds the erties", is sui
characteri sed by the X ds Breﬂ%rggﬁ %ﬁ}%ﬁ ﬁg%%rg (ﬁedurersafltc agghqéggés‘ﬂosed

in EP 0,306,228 and W094/05659. The d1sc10sures of EP 0,306,228 and W(094/05659

- are incorporated herein by reference.

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.

"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.

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
with under-eating, such as anorexia nervosa, and disorders associated with over-eating,
such as obesity and anorexia bulimia. Additional conditions associated with diabetes

include polycystic ovarian syndrome and steroid induced insulin resistance.
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than or equal to 1.5, especially of less than or equal to 1.25. "Hausner
ratio” is an art accepted term Wen used herein the term' prophyl axis of
conditi omOazsses ated with diabetes nellitus' includes thkerBeroivent of
conditions such as insulin resistance, inpaired glucose tolerance,

hyperi nsul i naem a and gestational diabetes. D abetes nellitus preferably

means Type |1 diabetes nmellitus. Conditions associated with diabetes
i ncl ude hyper glmg%@mgﬁcﬁmﬁs bf‘édﬂdﬁt{bn% @5dosiaRiAGHith @RBetODRSTItY enbMhDAELd
condi ti ons aSSOCIate

‘e‘i di abet es i ncl yde hypertension, cardiovascul ar
di sease, @&isEEingludgs Enpktisrass. eprssiadly renad f“éF%eééﬁtoFﬁffdd’if%lbWéé]ﬁ%elonﬁem of

par ti cul arrypt Medisieges iatlubing @iabdiP fihkepatiyd fd@suloNdphkieis] dodbilLct S
suffering rom di s ssoc ate W th, und such af) anor exi a

ers eati.n
hervosa.  SHERISSRTIE ol FiRpe BRSO Erqstnd 8 sRegErgbdsr s and
anor exi a bul i mAs méditinkd abt&le th@m:lnpomdss)f drsovéntivehawdefuldhabsds i ncl ude

I
02/ 0510 BETFESL) BUBE TRetii S Pl s hEVIRS i Sitle e SRR ARRRL
di abet es nme¢ hd aneastivn dengresiesutsaned.n i ncl udes renal di sease, especially
renal disease %&@‘ﬂaﬁicﬁﬁlﬂg {hﬁ }é%@?tqﬁx\/é?l'ni%{? %Fd%dégfthe ﬁ)ﬂ%@e Jn‘ Qﬂ@a‘?@fh@ﬁeof

i ncl udi ng dlabetlc oner ul o rular sclerosis,
nephr ot i ¢ fextg iR e %&ttaéﬁi{@r v@phﬁéls«ﬁﬁ @Eé@b@t@%m léwcml@tsage@cw&da

f“h sease. t%tm%dt&ﬂtﬁéﬁhﬁ@%ﬁcéﬁﬂeﬁn@ RédtidnOthetdae Invegtl on has usgfulth
erapeutic r i es i nvention accordin vi des e
Nitrate or a Sﬁ@ﬁl&&?ﬁé@éBﬁ&%&ﬁere ayzr;]%e %Pfﬁma&fqr?fﬁ TREFaR Iia‘ Ys8H3t ance.
Mor e par t iphatingackyticat bﬁnpdsmﬁlsd congsingra pﬂraﬁmhmﬁcdllyeacbkﬁtﬂﬂé eareier.a sol vate
t hereof for, use | [ ar I s.of dia s mellitus,
conditi on§%§§®8§e§¥0(%qgﬁo 81%%%62@9%%% E’%ﬁ@e %fratr%lg?‘}ieéag&&ﬁ ¥ations

t her eof . Tixeldved fcthb)rmrouadsblnvémefabomemﬁonﬁdpubié:aadm ni stered per se or,
preferably, as g : Y]

phar maceutical [y ach%%?qﬁfg&%%??ngﬁaP% ?Qﬁ(ﬁgﬁgP% g &?ﬁhpgg@%ﬁtm?1n t he
Ni trate orcompssingsiceNittt eiof sodyaie hereef @ndl yphawaesutigplicacssriable strrigonpound
(1) in th%@ggye nment i oned pubI ications. Accordingly, the present invention
al so provides rmaceut i Siti ising the Ntrate or a
sol vat e thereof ﬁgnﬁeﬁﬁéﬁﬁﬁ@@ﬁﬁ?@&ﬁ?9“@%@@6?85 mggﬂgﬁgg%oﬁﬁéﬁ@?br The
Nitrate or a sdheatevd twnmahd intayrteradalitiytesedrbyring tseitebde toutainitusetdiyage form

-tI)-Se acti Véne orgporup%genqargl r%%te%dﬁ‘ornsluscf‘l %Ee? eb %& 11t1 %ggn?allyqb%te?nptfoyed 1Sual Ly

the form of a pharmaceutical composition in association with a pharmaceutical carrier,
diluent and/or excipient, although the exact form of the composition will naturally depend
on the mode of administration.

Compositions are prepared by admixture and are suitably adapted for oral,
parenteral or topical administration, and as such may be in the form of tablets, capsules,
oral liquid preparations, powders, granules, lozenges, pastilles, reconstitutable powders,
injectable and infusable solutions or suspensions, suppositories and transdermal devices.
Orally administrable compositions are preferred, in particular shaped oral compositions,
since they are more convenient for general use.

Tablets and capsules for oral administration are usually presented in a unit dose,
and contain conventional excipients such as binding agents, fillers, diluents, 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 derivatives
such as sodium starch glycollate. Suitable lubricants include, for example, magnesium
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the oral or parenteral routes. For such use, the conpound will normally be
enployed in the formof a pharmaceutical conposition in association with a
phar mmcewo®ozkosegmrri er, diluent and/ or excipient, althouptT/GiBel/eeact form
of the composition will naturally depend on the node of adm nistration.
Conpositions are prepared by adm xture and are suitably adapted for oral,
parenteral or topical adm nistration, and as such may be in the form of

tablets, capsid. e&ltabwﬁanhh&ﬂhgal&ra%’é}{t%}lée gztegﬁgragmg i qgrsg@] ;Jx ozenges,

pastilles, reconstl tut'abl e powders e and ot us ut| ons or
suspensi or$§,P %’fﬁppom tories and transdermal devices. Oally adm ni strabl e

conposi tions arS%haro@ﬁ%f@dsmbﬁs Bay bé lépakd $HapSnabA] n@&m&%fﬁole%ﬁl si nce

they are ni en ner Tabl et s an raI
bin st v G SHneEn ey ks, BERTH St Phie Riryens SE benal R AERRE e
convent i onafiveagehpihenighosithbseasntposidbmgeragiening larke fhattsies of fil@st Such

tablettin s,..disi.n nts, colourants, flavourings, and
; %@n@ggﬁgl%e (%f%@lﬂ's? a&)thventl al mttl(;ﬁq

wetting a Ba '¢o accor di ng to wel | known net hods
in the art. SuiQrabliguid ptdpelraswﬁa)manb@m the fardeof; &irleshmple, aqrennd ¢radily | act ose

d oth
Dol yi nyl poenyifhe, SBREBS emBidr iy Fufs o S A DOl B product
gl ycol | at dor ISBQRSEBF@HIVGB?Wé’féh@rsoth‘ﬁépl!i%]ée veldele betarphee. Svehhigsidum -4 WO
02/ 20518 BeHaf0h4 839 %@maﬁlt @%Kf@titﬂ)na@él'dhﬁflé!s @udm@rs{fgﬁﬁaﬁhg @g&ﬂty fRCGaRIAL! €

wetting agents,include,s a oral caonpositions ma
be plr egar arogl, éwgﬁlﬂhgﬂ IHJ%F*&%%IHOPY%P%ﬁ@d u?QSF”I qa;rlpf@(yniegg{?g@ Ii‘} ‘:’*ng’ or g
the |ike. aRemaﬂmestedﬁbergﬂ nghym@geahued B&ibleitshemuls Holing @gelits tfot é)slz'lhfplé he
active a throyahout nposi tions. e
Tl ers. St SBHER tonbNERE & HTRAS b Btect TRl R p ittt ¢
liquid prepa) ﬁmneaa@plmylnbmdlqnl fraetidbeterhcofqnut oil, @lyasspresuchqu esieis ofr oi I y

i ted
susipens! oS0l s ATHLSLADSH SEMNTe; BLaRLL Y S B D6 e
bef ore usé@- yém@wbpm@ateopr sprbamagidtang wsdesiayd enventionat avaringonaplosyug t i ves

such as S| &gadi ng agents, for exarrpl e sorbitol, syrup, nmethyl cellulose,
gel atin, hydro?(/)et hyl cel | ul pose, oxynet hyI cel | ul ose, _ alum nium

stearate gel hy#rBGED & @H“%H’PBP ‘F‘é?%lt desRfoEps gremeePaiRsRoatainigg aexanpl e

| ecithin, csmpbuﬁcmsfthap&@éxﬁaxmnnm aCaskdle vemmeaqtlewampwm @bﬁ@nd(iryg%ﬁ?h may
nd o]

oi 'y eat orts WigiE ity coplen SRRty o RF Pt s Ay e Peieatny
al cohol ; poletiens/at nvesgllyf mp%&@hpﬁmsmngyhe agtivprcappéund in a vehicle and filter
sterilising before filling into a suitable vial or ampoule and sealing. Advantageously,
adjuvants such as a local anaesthetic, preservatives and buffering agents are also
dissolved in the vehicle. To enhance 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,
a surfactant or wetting agent is included in the composition to facilitate uniform
distribution of the active compound.

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

The compositions are formulated according to conventional methods, such as
those disclosed in standard reference texts, for example the British and US
Pharmacopoeias, Remington's Pharmaceutical Sciences (Mack Publishing Co.),
Martindale The Complete Drug Reference (London, The Pharmaceutical Press) and
Harry's Cosmeticology (Leonard Hill Books).As used herein the term 'pharmaceutically
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p- hydr oxybenzoate or sorbic acid, and if desired conventional flavouring or
colouring agents. For parenteral adm nistration, fluid unit dose forns are
prepar ed wonyaism ng a conpound of the present invention RPOUGBIE0®G |
vehi cl e. The conpound, depending on the vehicle and the concentration, can
be either suspended or dissolved. Parenteral solutions are normally
prepared by dissolving the active conmpound in a vehicle and filter

S'éeri lisi Iag;ebeﬂ‘oh’f embialcési ¢cwgnponbds, aoﬁprﬁﬁ&hs&m‘di1ﬁgre@1tén1alf@d&dﬂehﬁrﬁdn aedl i ng. .
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substantlall¥é sane nanner exce actve conpound i s suspended
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according to cOEHETHRA henaére%%,re%ﬁi’gﬁmg afi%%létefrj%asaé PHYRIARUEs hdar d

ref erence Cblﬂpbﬂtloﬂ hereimbefiopd definkd, dBdithis ShrnardpdoScul Brepes o6 fegiresent
Renlngtonﬂﬁ, Egnaceutical Sci ences (Mack Publishing Co.), Martindale The
Conpl et e ug Reference (London, The Pharnaceutical Press) and Harry's
Cosmet i col ogy (& drsher aspect thepesseyt invention grdvédesithe essefiNitrate or a solvate
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corrpounds conposl tl ons I ngr edai human an vet erinary use:
for exanpHiabeigemediths. cgﬂ%rﬁﬁwémql%af zsleé?,t@@ﬁarm llgtug apg ceriapmeoppplications

veterlnanm@m@mceptable salt. The present invention further provides a
met hod for the_ t nt an ophy s, _of |abete mellitu
conditions ass &f}ﬁ IWIF ﬁn%éﬁr(??g%laﬁél %?‘tahgte%ﬂ’ﬁ s F%‘?‘ﬁ lorbscﬁ?fﬂcilagéﬂ i ons
t her eof mmhahﬂuﬂmnndhnmmndhumamcamphmmmmmﬂmhmfﬂmﬁﬁmaEsnadwhmkmmambﬁg an
effective man or
non- human ma%a% tg% if 'arnrfe%ggg Qh 2l oyo {'{ggtr@nﬁ{ouﬁé ?19 b ?%%bfer}féls‘?/sgg?cth st (?%nt may
be adn1n|dweke@i@@ﬂhopﬁéﬁa&656946§659@bﬁﬁ3§7$ﬂ8a her ei nbef ore deflned and
this forms a pad4detsthoasNesital et Grdih8REMRY in the above mentioned treatments
for the compounds of the invention.

The following examples illustrate the invention but do not limit it in any way.



invention. In a further aspect the present invention provides the use of
Nitrate or a solvate thereof for the manufacture of a nedi canent for the
t r eat mrentwa@nzizasns pr ophyl axi s of diabetes nellitus, condi PCOGBOHE®OEI at ed
with diabetes nellitus and certain conplications thereof. In the treatnent
and/ or prophyl axis of diabetes nellitus, conditions associated wth

di abetes nellitus and certain conplications thereof the Nitrate or a

sol vat e t IEXAMPLESY be taken in anobunts so as to provide Conpound (1) in
sui tabl e doses, such as those disclosed in EP 0,306,228, W94/05659 or

et iﬁéﬁzﬂ e R b S R P

exanpl es | us ra e t he |nvent|on but do not limt it in any way. -6 WO
02/ 20518 PCT/ GB01/ 03990 EXAMPLE

5-[ 4- [ 2- ( M FEXHG Oﬁ\ﬁ{&I%Wrraiihyl%(%@y@@ﬂmwéﬂwv]bemlhlzlemlmhnﬁé 4-4- di one
nitrate Adene@rgpind ethyl acetate (200 ml) was stirred and heated to reflux to give a clear

5- [ 4- [ 2- ( NongibRY CohtenBrafe itghe|ak Wﬁl)h%ﬂdﬁ&ﬂ&yd&tdﬁkﬁ@kvhfﬂhn@a&hén di one
0ol) UGN b iier S Gl OB L L1 0
mi xture whil’ ﬂta IE5a rg%ng SfalIiy Lp f?ﬂa ggfﬁ 8%’ for 5

m nutes, CQHFE é. at@“aar?g d%r?ﬁluﬁfl%ﬁ Y?«S'Hur&tat%lé RS 1R BE v “%S

crystall | Wthﬂan(&sPY@éﬁBW@tI@)eth%]R?ﬁéﬁd]}btazmne %ércil@@‘-‘t Bigray(5¢G gxasaa i on and
dri ed undevhiteagrysiatline s@liC f or 3 hours to give 5-[4-[2- (N

met hyl - N- ( 2- pyri dyl ) am no) et hoxy] benzyl ]t hi azol i di ne-2, 4-dione nitrate (5.0
g) as a white crystalline solid. Exanple 2

5-[4-[2- w:mmw '\Fi-ﬁr RN AN D HAK X IBE) éihbk) BeRAY thilz0aiRe4;4-di One

nitrate A
5-14-][ 2- (@ ﬁly\edﬁl-(z pyri dyl)am no) et hoxy] benzyl ]t hi azol i di ne-2, 4- di one

4.0 and aceton rr an ted to reflu ive a
f:l ear 9 sol‘%t“i%ﬁwre @ﬁ%&‘@&-@ﬁ%‘%’i\ﬁﬂﬁ@ @yg&l d‘ég? opy Joepgalt ]éléé(é’dhpsﬂ'gﬁﬁ y and
t he react idionenhQ &) and apefqne 490 axl) vy $tm'@dffmd heatedito gefbi to ke aflkar e was
cool ed t o salifioanComeemttaehariaicid 0.31 nilewaenddedrsbowigtant tiey yeatttdd mbabiecon was
co ;’p'aﬁi, edrsﬁﬂ%djglé;fﬁii'\f{fol‘\@@ nﬁg@teogltmé ARk h@as &fo@&%tzmesaaaqnémtaﬁlea%@&@@e (20
temnpe til 1sati ve was decanted and the
rr;et Q}S/I && IW?IXh g vsa/‘ﬁ’hg 2 %I‘ﬁ O@% Ui;’? 1ec{1 Lie? vacdurr]netoggléle §d[2 rﬁ (IQII trate (4.1
methyl -N- (2—pyr1dy1)anuno)ethoxy]benzyl]th1azohd1ne-2 4-dione nitrate (4.1 g) as a
white crystalline solid.

1H-NMR (d6-DMSO): consistent with 5-[4-[2-(N-methyl-N-(2-
pyridyl)amino)ethoxy]benzyl]thiazolidine-2,4-dione nitrate containing acetone 0.2% by
wit.

Example 3  5-[4-[2-(N-methyl-N-(2-pyridyl)amino)ethoxy]benzyl]thiazolidine-2,4-
dione nitrate

A mixture of 5-[4-[2-(N-methyl-N-(2-pyridyl)amino)ethoxy]benzyljthiazolidine-2,4-
dione (3.0 g) and acetone (60 ml) was stirred and heated to reflux for 15 minutes.
Concentrated nitric acid (0.53 ml) was added slowly and the reaction mixture stirred for

- 10 minutes at reflux, then cooled to 21°C over a period of approximately 1 hour and
maintained at 21°C for 1.5 hours. The product was collected by filtration and dried
under vacuum over phosphorus pentoxide for 18 hours, to give 5-[4-[2-(N-methyl-N-(2-
pyridyl)amino)ethoxy]benzyl]thiazolidine-2,4-dione nitrate (2.95 g) as a white
crystalline solid.



white crystalline solid. 1H NVR (d6-DVSO) : consistent with
4-[2-(N-net hyl - N-(2- pyridyl)am no)ethoxy] benzyl]thiazolidine-2,4-di one
rate owobaRINg acetone 0.2% by w. Exanple 3 PCT/GB01/03990
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-[2- (N-met hyl - N- (2- pyri dyl ) am no) et hoxy] benzyl ]t hi azol i di ne-2, 4- di one
at
[
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S-[
nit
5-[
nit e A mxture of

5-] 2- (N- et hyl - N- (2- pyri dyl ) am no) et hoxy] benzyl ]t hi azol i di ne-2, 4- di one
(3.0 g and acetone (60 m) was stirred and heated to reflux for 15
mnutes. Eiangdedr atsefd- i N-imetiadiNH(21-Pyddy i minedeth o ben i johiayol jtige-2 j4e
reaction mmietmeatstl rred for 10 mnutes at reflux, then cooled to 21C over
a period of apprOX| mately 1 hour and naintai ned at 21C for 1.5 hours. The

pr oduct i t r, phosphor us
pent oxi de 2%& (ﬁftbefél njlettlji I\EWB% ggngg ?]%5%'118 ! 2/?
pyridyl ) aff @ﬁ%‘? ?ﬂemnli P g peripdl ofy 10 as a
white cr y@naueas amfhlf, |pont a- avmmmwaeb@cmdeé@wmgﬂ nigicaarisl €. '
5-[4-[ 2- ( Wasetitgd toNh¢ 2tipyd rehgtigmmixiojecyiick yib éranydopiedita 28 P C diverca ﬁepﬂed d| one
nitate A mifspproRinddtely 1 hour. Stirring was continued for 18 hour at 21°C and the product

5(31([)40[ S) ( I\ba@%héféted\b}( 2i1tPy onthhb WARhAOX fh Qt%?fdﬂe%@@zrﬂl ké Bivazolal Lﬂemgﬂ&g S;?Pgd
of 10 m % —gﬁf{lﬁﬁu @Q&O% f%@]@%ipﬁdﬁ ?I oh&%as&o gPO ng ‘élhg%nt rat ed
nitric aci’t’s was added to the stirred reaction m xture which was
then cooled to 21 C over a period of approximately 1 hour. Stirring was
cont i nued Gharadtgrisiagrdaga recordedafor the rodust o€ Example 8ol | ected by filtration
and washed with acetone (50 m) to give 5-[4-[2-(Nnethyl -

N- ( 2- pyr i dihe)infdrad plestongtiop] dpectzynt pf hinainerhi di dep&sidn dif Greeproduct akeoktded g) as
a white Qﬁéhﬁ taalicblee7 BDFTAR s@woﬁfet&ratgbmg réﬁihﬂldne((}:@g"tﬁ@d) fDdta teee product of
Exanpl e 2 ?ed'a@flrcﬂﬁeﬂx Qﬁgrﬁéﬂd‘é’ \ég f a mneral oil dispersion of

t he produ 45,;' ZQ % éat 2 cm-1
S s e b I e

1378, 1310191688z 5812557, 53§2§%1 5@20668 umga, 1146 1074, 1051, 1017, 987,
907, 826, 802, 772, 737, 711, 660, 619, 603, 587, 557, 536, 521, 503, 468
cml. The Mriafredd spetiun 0f ok sbhié produticy iy 1ecotded weiag Bkl aimds| ng. a
Per ki n- El n®ctrum One FT-IR spectrometer fitted with a universal ATR accessory. Bands were
observed at: 2925, 2771, 1746, 1695, 1641, 1613, 1545, 1513, 1407, 1358, 1309, 1286,
1253, 1235, 1221, 1200, 1184, 1146, 1073, 1050, 1015, 987, 907, 871, 825, 801, 769,
737,709, 658 cm.

4
)
4

The Raman spectrum of the product (figure 2) was recorded with the sample in an
NMR tube using a Nicolet 960 E.S.P. FT-Raman spectrometer, at 4 cm™ resolution
with excitation from a Nd:V04 laser (1064 nm) with a power output of 400 mW. Bands
were observed at:

3108, 3068, 2925, 1748, 1611, 1587, 1545, 1444, 1385, 1317, 1289, 1273, 1233,
1207,1184, 1148, 1074, 1050, 1016, 989, 915, 827, 769, 740, 721, 661, 637, 621,
604, 505, 470, 431, 401, 335, 304, 95 cm™.

The X-Ray Powder Diffractogram pattern of the product (Figure 3) was recorded using
the following acquisition conditions: Tube anode: Cu, Generator tension: 40 kV,
Generator current: 40 mA, Start angle: 2.0 °26, 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.

Table 1

Angle | Intensity |




Spectrum One FT-IR spectroneter fitted wwth a universa
2925, 2771, 1746, 1695, 1641, 1613, 1545, 1513,
1253, 1235, 1221, 1200, 1184, 11B6T/GBOV®3991050,
737, 709, 658 cm7'.

Bands were

observed at:
1407, 135380 04339 1286,

1015, 987, 907, 871, 825, 801, 769,
spectrum of the product (figure 2) was recorded with the sanple in an

ATR accessory.

The Raman
NVR

tube using a Nicolet 960 E.S.P. FT-Raman spectroneter, at 4 cm resolution
wi th excitatpohdtaom a Nd: VO4easer (1064 nm) with a power output of 400
MmN Bands|wer ‘goser\ed at— 31,08, 3068, 2925, 1748, 1611, 1587, 1545,
1444, 1385131741289 1273 1233 1207,1184, 1148, 1074, 1050, 1016,
989, 915, |827, 9ﬂ69 740 721, 3é%1 637, 621, 604, 505, 470, 431, 401, 335,
304, 95 cm 1. The X-Ray Powder5 Di ffractogram pattern of the product (Figure
3) was re¢orde (gsing| the Togl,owng acqui sition conditions: Tube anode:
Cu, GCener gtor—tenstor—40—k—Cenerator current: 40 mA, Start angle: 2.0
20, End angle: 138 0 2 Step i’ze: 0.02 20 , Time per step: 2.5 seconds.
Characteristi c1XBPD angl es ari®.7el ative intensities are recorded in Table
1. Table Angﬁgglnten5|ty 85@0 02720%18 PCT/ GB01/03990 2-Theta %6.4
1.4 9.7 32 5 é 36577 13.3 10.7 13.8 5.5 14.1 3.9
14.9 10.6{-15 ﬁia 9 R ? 100%9%6 9 25|7 17.5 28.1

14.9 10.6

15.5 9.9

16.2 100

16.9 25.7

17.5 28.1

17.8 47.7

18.6 4.8

19.5 24.5

19.9 10.8

20.2 4

211 12.2

214 16

21.9 60

22.3 60.4

22.6 54

23.1 34

23.5 92.4

23.9 33.1

24.3 54.9

25.3 12.1

25.6 221

26.4 25.6

26.6 20.4

26.9 11.9

27.4 13.7

27.9 40.1

28.8 7.9

30.1 45.6

30.8 13.2

31.3 8.9

31.6 9.4

31.9 8.6




17.8 47.7 18.6 4.8 19.5 24.5 19.9 10.8 20.2 4 21.1 12.2 21.4 16 21.9
60 22.3 60.4 22.6 54 23.1 34 23.592.4 23.9 33.1 24.354.9 25.3 12.1
25.6 22. WOoBB2051£5.6 26.6 20.4 26.9 11.9 27.4 13.7 27POT/6B01/03998.8 7.9

30.1 45.6 30.8 13.2 31.3 8.9 31.6 9.4 31.9 8.6 -9 WO 02/20518

PCT/ GB01/03990 32.6 15 33.1 6.7 33.9 12.5 34.3 18.5 The solid-state NWR

spectrum of the product (Figure 4) was recorded on a Bruker AMX36(

32.6 15

33.1 6.7
33.9 12.5
34.3 18.5

The solid-state NMR spectrum of the product (Figure 4) was recorded on a Bruker AMX36(
instrument operating at 90.55 MHz: The solid was packed into a 4 mm zirconia MAS rotor
fitted with a Kel-F cap and rotor spun at ca.10 kHz. The 13C MAS spectrum was acquired
by cross-polarisation from Hartmann-Hahn matched protons (CP contact time 3 ms,
repetition time 15 s) and protons were decoupled during acquisition using a two-pulse phase
modulated (TPPM) composite sequence. Chemical shifts were externally referenced to the
carboxylate signal of glycine at 176.4 ppm relative to TMS and were observed at: 37.3, 38.9
50.8,55.8,65.7,111.3,113.8,118.9, 130.3, 137.9, 145.1, 152.5, 158.7, 170.9, 176.3, 178.2

Properties of the Nitrate

Solid State Stability of the Nitrate, recorded for the product of Example 4
The solid state stability of the drug substance was determined by storing approximately
1.0 g of the material in a glass bottle at a) 400C / 75% Relative Humidity (RH), open
exposure, for 1 month and b) at 50°C, closed, for 1 month. The material was assayed
by HPLC for final content and degradation products in both cases.

a) 40°C / 75% RH: No significant degradation observed (HPLC assay 99%
initial).

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

Solubility of the Nitrate

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

Solubility: 6 mg/ml.

-10-



instrument operating at 90.55 MHz: The solid was packed into a 4 nm
zirconia MAS rotor fitted with a Kel-F cap and rotor spun at ca. 10 kHz.
The 13C MAS0mpEses r um was acquired by cross-pol ari sati on P€DGBBEOIIABNN- Hahn
mat ched protons (CP contact time 3 ns, repetition time 15 s) and protons
wer e decoupl ed during acquisition using a two-pul se phase nodul ated (TPPM
conposite sequence. Chem cal shifts were externally referenced to the

car boxyl ateg gigRal of glycine at 176.4 ppmrelative to TM5 and were
observed at: 37.3, 38.9 50.8, 55.8, 65.7, 111.3, 113.8, 118.9, 130. 3,
137.9, 145.1, 152.5, 158.7, 170.9, 176.3, 178.2 ppm Properties of the
Nitrate Sqlid &K adBpstndbsliay-Qimétha- Wi Hatigyl)dnfiae)ctRtdy ftRhzfiiRiapsIREMct  Of
Exanpl e 4 T‘{]g sol i.lﬁﬂ;pstalte[s_}t[eit()liql [ t1Ciﬁ f (t ﬁg gﬁjg sgybsta%];% ZV\}I;TSi determ ned by
storing apprOwPfdtERty sali ora gplygte fhetedtnt erial in a glass bottle at a) 40C /
75 % Relative Humdity (RH), open exposure, for 1 nonth and b) at 50C

closed, for 1 rial final content
and degradati o?%é%ugﬁgcﬁaﬁgttﬁc%ﬁgs.%ﬁ%?gt%gséd? ngﬂ;}(%éﬁ a?\i() significant
degr adat i di) anbsfeared specHPGuhsigatiallgdn ascordants with Fidye 50@d No si gni fi cant
degradat i hﬂ&%?@( 9%. A 0k 1 : biljty of the Nitrate
The sol UbRF)I %)gaxgl%dtgxﬁeg(rnnt eP| al m}g?gé%%ogé}%lﬁlc%g]gh@g?gégj érllr%gd water in aliquots
from 1 to (inedd-Kay pewdgrshibiacHen prtjern OORRY) sibs@niylysinimsecrdenceith Taklhe
powder had girgs@bgeshd The visual solubility was confirmed by an HPLC assay
DcT o/ Sadgusotiasiin R YV Sesirsis systatt Al i accordance with Figure 4.
5-14-[2-(N-met hyl - N- (2- pyridyl ) am no) et hoxy] benzyl ]t hi azol i di ne- 2, 4-di one,
nitrate salt or, a solvate thereof, .2. compound according to claim1l,

Char acter sed IhEpTRRardtiege stk , TR BROE SRR el htt ar 1y

in accordafice with Figure 1; and (ii) a Raman spectrum substantially in

accor dance:;w,t i . bk, ); iffraction pattern

( XRPD) suggﬁgﬁgk?gﬁ e.%%ra?csgggé‘g%délz)%%@ﬁg‘ry ‘éﬂﬁﬁre gi Jgr{jlr e 3; ang (iv) a

sol i d st at(é) a Banpnrpeshue: subsieatigblytia aeqoadange withddgwe dagnde with Figure 4. 3.
A conpoundiigeh X-RuP Gow@ercdiftadtidn pafedh BEREDY §fktahRallyNatackdrdR\iHEBatiNO OF

ore 1 or Figure 3; and

(iv) a solid state 13C NMR spectrum substantially in accordance with Figure 4.

4 A compound according to any one of claims 1 to 3, in purified form.
5. A compound according to any one of claims 1 to 3, in a solid dosage form.
6. A compound according to any one of claims 1 to 3, in a pharmaceutically

acceptable form capable of being milled or in milled form

7. A compound according to any one of claims 1 to 3, in a pharmaceutically
acceptable form and having good flow properties.

8. A process for preparing the nitrate or a solvate thereof, characterised in that
characterised in that 5-[4-[2-(N-methyl-N-(2-pyridyl)amino)ethoxy]benzyl]thiazolidine-
2,4-dione (Compound (I)) or a salt thereof, preferably dispersed or dissolved in a suitable
solvent, is reacted with a source of nitrate ion and thereafter, if required, a solvate of the

resulting Nitrate is prepared; and the Nitrate or a solvate thereof is recovered.

-11-



of: (i) an infrared spectrum substantially in accordance wwth Figure 1; and
(i1) a Raman spectrum substantially in accordance with Figure 2; and (iii)
an X- Ray wowdzs1gli ffracti on pattern (XRPD) substantially Par/asovexdeamce with
Table 1 or Figure 3; and (iv) a solid state 13C NVR spectrum substantially
in accordance with Figure 4. 4. A conmpound according to any one of clains
1to 3, inpurified form 5. A conpound according to any one of clains 1 to
f, " a sol i d Qpﬁhw&taf:&fti@lﬂ co@poﬁti@{?Gﬁ(ﬁﬁl’i‘?ngsf[ﬂﬂ[ﬂlﬂg%n&ﬁ¥@g¥(2one 9}‘ | Cldal ms 1
03, inanp naceutical |y ce e formcapable of bejng mlled or in
mlled forpaﬁlg%%&l@e}?ﬂaﬁibea@éﬁﬁ@?ﬁﬁwséﬂwr@ﬁéﬁ £ R PRI, i a

phar maceutahé alphyrmazetceplighteptblevaaig thasong good flow properties. 8. A
process for preparing the nitrate or a solvate thereof, characterised in
that characterised in that

5-[ 4-[ 2- ( NOret By tordpi@ddy - Ry((N-rrethyb NeZhppcidybemind )¢ thbxyd ke zy Hihierolidind- di one
( Conpound »(4_): . | v...d] issolved in a
sui tabl e 2340%19\%%@ {tﬁlie:&JraIGSaoE{bZ%ﬁg\{ep Flﬂjg%é%%fagle%gg ¢ ﬁ%ﬁ%ﬁ@c Ig%,l’%gg(?]ed t hereafter,
if required, a solvate of the resulting Nitrate is prepared; and the
Nitrate or a solvate thereof is recovered. -11 WO 02/20518 PCT/ GB01/ 03990

9. A pharnaceutical compgsition conprising 5-[4-[2- (N nmethyl-N-(2-
31 gt Beaminn gherberal
pyri dyl ) arilno) &HW]%@N@VW'WF of-iZdpsHislyDaminp)epexydpenztBiageliding g drat e
g h[e A e?f2 g %_ftdlealriltﬁlii@bf@g@lkléﬁe gtlgérqu, ¢ ﬂﬁ?ﬁz&ﬁf@h{rgbfhﬁ’l{e&d&ﬁfeﬁi f@_& (tjhelt&amger%o (rjrpound
-14-1]2- t = - RYI am no) et Nox enz t zol 1 dl ne- - dl one
o trate ofndospoinatE bt bRl LARGI R e v BBt bR lindhce.
11. A use ceftain complications thereof.
5-[4-[2-(N-nethyl - N-(2-pyridyl)am no) et hoxy] benzyl ]t hi azol i di ne-2, 4- di one
nitrate or a solvate thereof, for the manufacture of a nedi canent for the

treatnment and/or prophylaxis of diabetes nellitus, conditions associated
with diabetes nellitus and certain conplications thereof. -12
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