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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-methy]l-N-(2-
pyridyl)amino)ethoxy]benzyl]thiazolidine-2,4-dione nitrate salt, characterised in that it
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ides:
ZT)O;’; iflsfrared spectrum substantially in accordance with Figure 1; and
(i) a Raman spectrum substantially in accordance with Figure 2; and “IIII”IIIII
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-2 WO 02/ 20A8 PCT/ GBO1/ 03990 for exanple ammoniumnitrate, or the nitric
acid salt of an am ne, for exanple ethylam ne or diethylamne. The
concent r avoop2es1s Conpound (1) is preferably in the range 2dRcBRI®3990

wei ght/vol une, nore preferably in the range 5 to 20% The concentration of
nitric acid solutions are preferably in the range of 5 to 100%

wei ght/vol unme. The reaction is usually carried out at anbient tenperature
or at an gk e ’ : DD . ef: 1.8 f the
ol vent . o PGy HOWGP Ui forich A Subjeafidl b e GRE WAL TR
product melyorfEeWe;89@d. Sol vates, such as hydrates, of the Nitrate are

pr epar eg JHO04 §Bl|ﬂﬁ?t§t@ lﬁemntsbwaitm F)Llr@,faﬁfianuﬁﬁl];ac%ﬁaﬂ&r%tﬁPigtuP@ztt.r equ: r edt
conpound gener conprises crystallisatian froman appropr) ate sol vent,
conveni ently t%ﬁllﬁﬁﬁg}jme@bqr\ﬁéﬁﬂnpﬁ?ﬁ%ﬁﬁﬁg@@i%taéanﬁff’ th’@P ﬁgl.ateﬁdp pure
exanpl e, tfbfn b tvhah edminedbeticotistabteiisled from an ester such as et hyl
acetate or a ket,one sugh as; ¢ cet,one..qgg in@royed %%oﬁlq ﬁl‘ t he sa{ an be
obt ai ned by evalbPal PRRIBFCLBRS ipproyided dhe Wirie o 7 alyate fhepsot i 50lalgd i s at i on

at el evat ddrmenperature foll owed by controlled cooling, preferably in
stages. Careful U I t r i Ng. 4y be
used to i roveInt qghp%parsg%c&@? egig}sﬂjtréagépr{?ﬁgﬁ g?ptg 3%?“? %ﬁ%&e@;ﬁ%ﬂiﬁgﬁ@ati on
can al so Permnitiated by seeding with crystals of the Nitrate or a sol vate
thereof but thifg yefa RethePaSRBI théle Uk Kitdatd Sr RIRREE bfihet O
known procedur es,yes%ch a?s st%)%ose deilss | osed 1 n EIS1 0, 306, Zzééar?g%gﬂfggl&g.
The di scl d8es of EP 0, 306, 228 and W94/ 05659 are i ncor porated herein by

reference. \WienAldsefie ievedition provi@sRRE Nitedte 6€401witd tHeAHEYRES]A he term "good
fl ow properties”

. i tabl h teri . th id hayi
asner T dtpERteutigld acheplate R et o § S9id Hasaet AP, o BLehemaRGR
equal to Xo2bral hémimsteationati 0" is an art accepted term Wen used herein
Che t , , _ o . . . tes.mel Litus'
el udes. ¢ he ¢ radeeus BefitRioh sRERA AT AN N ERRETIE | e r e
gl ucose t ghermaveuticailypscenighie forme népmcially igbalkdoinpnal di abet es. Di abet es
el LTLus pref eralintiiBiaithe WRAOA pRVIRSYENIEN b difvard BBE PN assoct at ed

['ude h¥y I'nsu

wi th diabetes incl per gl ycaem a and In resistance and obesity.
Furt her cmhmacgﬁgcaélé'%ém%fg@ oy BsperiaBE febulk demysch{gyey having gned flow
car di ovasGibpHiti€h, e§ReRIly o6& bhIR!flow ?,Q)B&rﬁ%cl erosis, certain eating

di sorders, in p rt.i@rl an tthe regul ation of appetite and food intake in
subj ects suf f err AT EHE Gy Associated with under-eating, such as
anor exi a ner voskhe iavghtidnsteodeo ddasspoces dor prepdringthe Nétadte oga seluate as
obesity a J |4i:m Adght40 Qnditions associated with

di abet es ﬁﬁ%r?%éﬁ%o‘ﬁf/}g%gtlﬂ@gsﬁgR%M@%Vgﬁer@and steroid induced insulin
r esi st anc eyridgl)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 (I) is used in the reaction..
Compound (I) 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 (1) 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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WO 02/ 20518 PCT/ GBOL/ 03990 The conplications of conditions associated with
di abetes nellitus enconpassed herein includes renal disease, especially
renal di sweseresmsoci ated with the devel opment of Type || dcabeBa3vsc! udi ng
di abeti c nephropat hy, gl onerul onephritis, glonerular sclerosis, nephrotic

.syndrone, hypertensive nephrosclerosis and end stage renal disease. As

nment i oned above the conpound of the invention has useful therapeutic

propertiesg, Ihg e %ﬁﬁ%mﬁxﬂ‘ﬁ?t?&té%ﬂ?e%%%f@é&t o‘?raﬁ‘é&f fBP&aﬁ@)é ate or a

sol vat e thereo use as an active eutic sub ance
parti cul aréthylamine qyrdietbylamingyent i on provi des the Ni trate or a solvate

thereof for userpdd &t}itﬁﬂtdf‘ﬂ&n;ﬁvﬂﬂé 1.9%@3%1?2&1@6 'Z%QE%C”E””US’

condi tions assocliated wth fgl abet'e t us (;em certain co ations
t her eof . TWeEkY/Yqlume, Bpreprefsraphy @ t ﬁeaneefS t?r39/°beTh§cfr?fl?ﬁ”§rta€P%Gf peFic ggldor |

pref er abl ysohatfons fw&fﬁn %Irmfg@n@psu@uwmm@mme sing a
pharnaceutlcalliz}&eili% tftabe @rrler # bl e .net hods for fOE'Fr ting the
Nitrate or a so W &2 ‘F&"FW&E’BPWP%T B ANE npound (1)
i n the aboempemnire ofbedmmﬂb btk irefhs teperatude ofjihg ,solvlamt plltl&ﬁ%h'fany nventi on

al so provi des Si trate or a

sol vate thé’PgS‘%‘*@R gg %ﬁ’i {h%?g{?'? i‘dTgﬁT Jgggéegp%ggzgl{ g?’re i pl egr efor. The
Nitrate or a soboludtes,tshelr sdfydrates; of thelNijradmé piepared eccarding o tordestgel f or m
The active 89&9} und may be administered by any suitable route but usually

by the or ]Earent eral routes. For such use, the conmpound will normally
be enpl oyed | n Recoverraf the requispdcompandigensrally aeroptises srystaklisstion &om aton wi t h
a pharmac latecgywén%roondeﬂl&ﬁrytth@%ié%n @Wén@'nﬁﬁ&l @&skmmohhﬁ et form

of the conmposition will nat n admnlstratlon
Conposi t i cm@n@ b NPt may eawr?{akl Bgrogh%p efter Sgg? ﬁsa%ﬁxl 2R AR Feneor al |
par ent er al sueh aL' QcEBt&ﬂJ ,@dmlprbséd }alkldcszthcasu& caf lseu@btatmyl U?inhﬁbrﬁﬁkﬁl <f)10£foi’ﬂe0f

tablets, ca r al uid pre tion es,
pasti || s SaesiEs st or bV Shivui-ERoh A el ERMRENF AR S nieiehe o
suspensi o nmolmgmeﬁ:rabdwy 1rmxagmd Careduniscoatroledf pieoipitaion ténpdrhyreatnd seeding abl e
conposi ti r | conpositions, since
they are n@?’égég%e\a t8 r%h Qrgthé &gﬁo@lﬁ@bﬁﬂ&%h@%ﬁ&@g%@d capsul es for oral
admi ni stration Qr)@tadlwabn yalmlecsbmret@atq‘:dwb)asqqding vitserystalso! dalNitate or a
convent i Ons%llva‘i’éﬁ{e@o?Bhtsth?sLiQ'Elotaéss&itl'aﬂ' ng agents, fillers, diluents,

tabl etting agents ubricants, disintegrants, coI oyrants, flavourjngs, and
wetting agents. plbsPrenapedrecedimeda kaewamm%éu% shel es theskisiasadods
in the artjy ﬁuotse@b@s fuhd WheDS4/058590 e idiveldsties 6£EP W 3056228rmma W ook 05kset ose
and other simlar %ggg ?w tabl e di sintegrants include starch,

pol yvi nyl pfF MRS FEL PRFEFCE i vat i ves such as sodi um starch

gl ycol | ate. Sui Waleh @s¢diliereindnraspectolf veleain tanpexashestermiigoesflasn -4 WO

02/ 20S18 P / J

wetting agEaPEinar sHELp iRt fed B AR PR RRMLE i BIERPLIIE |
be prepar ethaipr epral tnt. 5m$a¢01ﬁ1i5t‘bﬁdss tbanMng\dhtnd 2%illing, tabletting or the

Li ke. Repeated *Jljlnxncﬂ}gm?pﬁraﬁtah%@e Pﬁ used to distribute the active
agent throughout ose corrp05| tion mi | arge quantities of fillers.

Such operati ons“ﬁ\eé usesh hergigta terRoproRkY ?’8?18 cqnﬁlttoﬁ‘é aggogiated 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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Oral liquid preparations may be in the formof, for exanple, aqueous or

oi | y suspensi ons, solutions, enulsions, syrups, or elixirs, or may be
present edv@s/gosiég y product for reconstitution with water ecTatBarssds table
vehi cl e before use. Such liquid preparations nmay contain conventional

addi tives such as suspendi ng agents, for exanple sorbitol, syrup, nethyl

cel lul ose, gelatin, hydroxyethyl cellul ose, carboxynethyl cellul ose,

al um ni um st ear ts, for
exanpl e | eci t hI’I?;lre%o ?EIC%} ong)ég E&Qﬁpﬁ{seagso%ﬂtéa \%ﬂf) %Fa%ﬁtegm‘élﬂﬁh; &CQEQ%QS%F}

(whi ch rra}nexentmghude%mnbl @S@W,@)?pedaﬂy reuairdmease aammtcﬂ wnth the developoreat eﬁl
coconut o r gl ycol, or
cthyl al canet %%‘%fi%@%‘?f‘v iR REHELRYD), @%ﬁﬁfdm@ﬁ‘ﬂﬁwﬁ%

p- hydr oxy IselgEasis: RERBIOtSTBEoME; hHpertensive ﬂeldégfiql@am& jtageaensl|disgass: i ng or

col ouring agentss méonedaBiNeahebord dalo&"ttﬁ@fnlvexmonfﬁawgefamhteragaﬁ& forms are
prepared cont aj mﬁﬁfha conpound of h resen Ség%ﬁntl on and a steri]e :

vehi cl e. PHRPEESSD areSfaéps%%angaq;ﬁr \Pé‘?ﬁl drateer 2 splratnthessafdar can
be either ugymmdemer@@&ohmchm@ar enteral solutions are normally

d by di I t d_i d f
Cteri 11 sing berbis peia. MnanCavRRRoronaf BF Nifu8 of 8 oo diretg.
Advant agedersisy in tdjtraawnentsndioc praphylaxisof diabetea esdlites, icondifiorsesodstedes and
but { e i N0 AGERL 51 oAl |380h (BholilhilolE esliiel e, To enhance the

stability, r;BOSItI er filling into the vial and
the water renpvide trd@ror\a@@h@tﬁthﬁao’éma:ebaadmusqietﬁd@_m@ ay prefardpnrasd i n

substant | %&%ﬁ@%@?ﬂ@m%&ﬂﬁﬁ% aeafticx gB%HI&Qah?erSUSpended

in the ve I nst ead ng di ssol sterl y exposure to

et hyl ene &ita@e petlnds fertosanaiing theNitmte C§taeﬁoi‘f3€ﬂ RhéWPf:ilré gepgrebnthoseousl y, a

surf act anfdls‘é[oswfdrl(l‘tﬁmﬁﬁﬁﬂf(l)hﬁtHe%bUQﬁfénhéher]ﬁbﬁ@éﬂb%l tion to facilitate
commmon Eﬁractl ce, the

unlformdlstrlbutli)igleé acti.ve co Pi
conposi ti ons wi‘tqco ¥4 4}6 BES sSR! ARYRREAR ]dolﬂff"i)\ﬁielstat RIBRcePlieH CORPESIHERt | ons
for use i goinpeisingdhecHitrates ond sotvdte dereé andd phdieicentigally atdeptubleagagridror nul at ed

accordingtto onventi onal nethods, such as those disclosed in standard
ref erence teXts, for exanple the British and US Pharmacopoei as, Renington's

Phar maceut i cal TheiNitrotsoor{aMabiaterthiiepSisinogmaly. Jdminkstarechibainit disegedompl et e Dr ug

Ref erence (Lon , ecﬁnp ﬂ,}ﬁ, ay

{Leonard Hill gl?g-ﬂ?@ccﬁﬁ@%ﬁ?ﬁdlj’t Int ?S?Ze:&n’? %@élﬁ?‘i’tggﬁmhhg?w

02/ 20518 ﬂ@mr@@mmge mutssp L absuch userihaempeusdpsillmesmaldy @@pkowechgl and

It ng;n edlh entifge fo?x;h otfqtﬂmahﬁa@un@un g?mgbﬁtlﬁ?mmraﬁ%mmmﬁ @Fﬁdfﬁiaeedti&m carrier, Do -
er m phar ngceu | .accept a races a veterin e

SR AR R B IR L S U S RN S T

and/ or pr ophié m&ds@ﬁdxﬂirﬁﬁ»@heﬁ mal I | tus, conditions associated w t h

di abet es nel | | ai lon her eqf

non- hunn eSO RS G eT By, nERNE And Bl y oo LBTRAC o

armount of metmaI@rMPlealngS@ttOMeMS such maliiedm therfornp of tabima capswhes] i n

need t her d as a

phar mmoeut T MEBRRbAY pol s M I, IS, SR o R oL RE

particul aﬁnﬁ%%@étan@)#nft‘% HIodEOns OF AYSDRRSINS, SUNPOSitaTies end rapsdgenal demisepr esent

i nventi on gragy h&iﬁﬁugtmlmpﬂsnmhé é@tpﬁ‘ef@fre@ i phiRURr ERPee fal E@:hpbéaﬁons
manuf acture of a nedi canent for.the treat ment and/or prophylaxis of

di abet es PEICEitheyLare Hl?ﬁ‘aF?IfVSH@n%@%SE‘?eé‘f &8€wi th di abetes nellitus and certain
conpl i cations tTubletoind dapsilbefor bed hdmiristeatidh are Wwualih pleasited (f a shitdedees

el i g o L e Ll
di scl 0sed i, b coheifcordthg t\%%ﬁ’l%gﬁﬁn&h PoRthoat22. No adverse

t oxi col ogi cal ects_are _1ndica |nt e above nentioned treatnents
Suitable fillers for use inc ude 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

4-



for the conpounds of the invention. The follow ng exanples illustrate the
invention but do not Iimt it in any way. -6 WO 02/ 20518 EXAMPLES

PCT/ GBOLAMI3 89 thskscanpl e 1 PCT/GB01/03990
5-14-(2-(N-net hyl - N- (2- pyri dyl)am no) et hoxy] benzyl ]t hi azol i di ne- 2, 4di one
nitrate A m xture of

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

4.9 i t i
Liolent oottafieSupBR Mfmaciiclly sctBRalih ol AR AL I flidpe Lo o ve
m xt ur e wsilphatgas t hen cool ed to 65C. The m xture was soni cat ed for 5

m nutes, cool edf;q &Qﬁoﬂfb@smh%@y @eg *yyscohe %@f:ﬂéﬁowémemmg,

crystal |isation was Co ct was co tration and
dri ed unddilingdahietting opthe lekes @,epgat%b],egdlpg opgrgons may be used to dlstrlbute the

5-[4-[2- (Meﬁéwgent\ﬁﬁ&: N} Mé@@ﬂp&hﬁhh\@m}a ﬁ{gZElg@etc{mb.ﬂtZtﬁsldflﬂm@rSZ ,SicHi one
anpl e

nitrate (5.0 as a crystalline so
5-[4-[2-(NKP IH% arRIL‘(fOBWI W‘IX'?%H’H“F} )“e“pﬁﬁqy] benzyl ]t hi azol i di ne- 2, 4di one

nitrate A m xtudral Bduid preparatlons may be in the form of for example, aqueous or oily

S [4-[2-(N-neth d th hi

(a0 o) ateiReabahcopRy e R EE b Al 0ty bt BBr & {foprilig"e

cl ear sol dbi mnonsﬁunmanvutlaWetstr ni othersusabld v(emclklbetﬁtbr)e uaasSlaﬂldwu@I owmy and the
reaction ?rér%. utonﬂrla rc%ﬁta?ﬂt an%ht‘thaf QJdléx%s%HP{aseﬁxs ?‘f%rg%}’#; RrsmpRro! ed

to 21C an nperat ure unti cr st on was
conpl et e. sTthitol sl enmethyd c@b&m g@:lafan@ydmyfihblaeléqlomwbexm@thylaa:eélutﬂse (20

m) and drygdinindske aﬁé&cgﬂl'ﬁ}h rOgtfited edible fats, emu151fy1ng agents for sxamp le

5[4[2(Nrrethy| N (2- py amno ) et hoxy] benzyl I'i di ne- 2
nitrate (4ecithy, Sa@ltanmﬂnpe é‘iey%fta&PFlF‘n@ns%ﬂuieaus Ve)ﬁtll q(’aBY BWBE%C

consi st entojlgy, tfér example almond oil, fractionated coconut oil, 011 esters such as esters of

5-[4-[2-(N:-net.h N- rid hox en hIaZO|IdI 2, 4-di

A EA R TRy TR ARy AR S R
5-[4-]2- {Iﬁ-lﬂﬁ&irbb;{}lbehhc(a% @ysortoly lagidpamiaf dedied whireantiphiltflavaumhg oif codeitingdi one
nitrate A m>&ture of

5-14-[ 2- (Iﬁ-ﬁ%fhyl N- (2-pyridyl)am no) et hoxy] benzyl ]t hi azol i di ne-2, 4di one
(3.0 g) and ac dton parcaBoal dyniniatsation; ﬂu@dmtnésm&mr@m prepatd ganthiningls

m nut es. ?)@Gﬁcf &t e [ppésEﬁt' 1ﬁvc§ﬁ11oﬁ ah@ a%én'i@ x)eh‘l@@ ?Hg%ﬁélﬁl‘ﬁi H%ﬁﬁgmh

reaction mx ure stir 10 m nytes at ref heh G0l 21 C over
a period dhe wghiglezndihes OFC?PUHGB’P’ @eﬁﬁhwsaméee%w ‘?iso Yeds drarentergl poyrs |

The pr Odu%bldﬁ@ﬁs &@'doﬁﬁhl@ﬁp&)ﬁaxfed Ity rd@dsbl@ﬂlgetﬂéi activieRBnipodad ivaoeHicle QUe filter

Tl L2 (Rl etere SRng B9 5 Shiekls e Apsule Apr sesling, AAAPHES 2. i one

ni trate (2dpfvagls sach @& adoctlanaesyisttial preseevates dnd buff@ing2/genis b8 #ET/ GBOL/ 03990

Exanpl e 4
5- [ 4- [ 2- ( IETTRIMES 11 RS(SRISS i TR FIEnss b5 SR U e F R E b T 978 355 i one
nitate A rﬁl}mgméo tite v1al and the water removed under vacuum.

5-[4-[2-(N-net ma&ed}éraﬁslﬁgéﬂsmmre eahpeasha@m tllE BirAZ Rla) r@acg}ﬁﬁdtone

(10.0 g) and acetone |rre and ted tQ re eriod
of 10 m ndbeactiye campehn Bi SHFPe&dE‘f © ¥ehicie e bsﬁlgé?sﬁeb/e endetrlipat

["h tric af?ltﬁl' e(\iaoﬁe i éthwaﬁe agide defoe §dspexﬁ1&ngr iheHe steAktveditld)l Xbvaneagobusty) was
en cool e

t S
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The solubility of the material was determ ned by adding water in aliquots
froml to 1000 mM to approximately 100 ng of drug substance until the
powder hagodizasxaBved. The visual solubility was confirnmed myr/apoiBe® assay
of a saturated solution. Solubility: 6 ng/m . -10 WO 02/ 20A8 CLAI MVE:
-PCT/ GB01103990 1. A conpound

5-14-[2-(N-net hyl - N-(2-pyridyl)am no) et hoxy] benzyl]thi azolidine 2, 4-dione,
nitrate saEkXAMPRESO! vate thereof. 2. A conpound according to claim 1,
characterised in that it provides: (i) an infrared spectrum substantially
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any one of methyl-Me(2tpyridyd)amino)athenylbenzytithiageliflinerd, 4 gliona rivadhfdg)aascor di ng
t o any onewhite ctydtallinelsdlid. 3, in a pharnaceutically acceptable form capabl e
of being mlled or in mlled form7. A conpound according to any one of
claims 1 to 3, in a pharmaceutically acceptable form and having good fl ow
propertie rog8sS,fRL )RI_ NG 4 r .at q. Lhereof
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5-14-12-( 1hae H‘é}r? (2-pyridyl)am no) et hoxy] benzyl ]t hi azol i di ne2, 4-di one
(Conpound (1)) or a salt thereof, &referabl y dispersed or dissolved in a
sui t abl e s8lmixpire of $-[el2c@Emetivi-A-Q-puidybemaro)ethoxybenzyihiagelidinest. &af t er

i f requir edipna(40Ig)y ané acétonh©0rmb wWasistigrediahd htaed to pflapdo give acldart he

Nitrate orgghutfs. Va@bscehttatet Gitricacide@oMemBdvas dddkd slowly and the reaction mixture
stirred at reflux for 10 minutes. The mixture was cooled to 21°C and maintained at this
temperature until crystallisation was complete. The solvent was decanted and the
product washed with acetone (20 ml) and dried under vacuum to give 5-[4-[2-(N-
methyl-N-(2-pyridyl)amino)ethoxy]benzyl]thiazolidine-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
wt.

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)ethoxyJbenzyl]thiazolidine-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.



WO 02/ 20518 PCT/ GBOL1/ 03990 9. A pharnmaceutical conposition conprising
5-14-[2-(N-nethyl -N-(2 pyridyl)am no)ethoxy] benzyl]thiazolidine-2,4-di one
nitrate owoazs@hyate thereof. and a pharnaceutical ly accepcabhBoimasai er

t herefor. 10. A conpound

5-[4-[2-(N-nmethyl -N-(2-pyridyl)am no) et hoxy] benzyl ]t hi azol i di ne2, 4-di one
nitrate or a solvate thereof for use as an active therapeutic substance.
11. A use of
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The infrared spectrum of the solid product was recorded using a Perkin-Elmer
Spectrum One FT-IR spectrometer fitted with a universal ATR accessory. Bands were
observed at: 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, 8901, 769,
737,709, 658 cm™.

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 °20, End angle: 35.0 °20, 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 |
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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
ppm.

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) 40°C / 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) 400C / 75% RH: No significant degradation observed (HPLC assay 99%
initial).

b) 50°C: 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.
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(i) an infrared spectrum substantially in accordance with Figure 1; and

(ii) a Raman spectrum substantially in accordance with Figure 2; and

(iii) an X-Ray powder diffraction pattern (XRPD) substantially in accordance with Table
1 or Figure 3; and

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

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]benzyljthiazolidine-
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.
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11. A use of 5-[4-[2-(N-methyl-N-(2-pyridyl)amino)ethoxy]benzyl]thiazolidine-2,4-

dione nitrate or a solvate thereof, for the manufacture of a medicament for the treatment
and/or prophylaxis of diabetes mellitus, conditions associated with diabetes mellitus and
certain complications thereof.



