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This invention relates to a novel pharnaceutical, to a process for the

pr epar at ivom owi228hhe pharmaceutical and to the use of the pbharc®orwsital in
medi ci ne. European Patent Application, Publication Nunber O, 306, 228 rel ates
to certain thiazolidinedione derivatives disclosed as having hypogl ycaem c
and hypolipidaemc activity. The conpound of exanple 30 of EP 0, 306, 228 is
5-[4- [2-(N-met ﬁ?FT%TPZSWISl WT}{W% BUEROWA BERZATTY i azol i di ne- 2, 4- di one

(hereinafter also referred to as "Conpound (1)"). International Patent
Appl i cation, Publication Nunber W94/ 05659 discloses certain salts of the
conpounds of EP 0, 306, 228 one of which is the tartrate salt. The preferred

salt of W94/05659 is t C aci alt. 11 S now be i scovered that
Conpound (1) for énvr%{;%rf r&%?stW&@Vggﬁ?““?%éﬁﬁqq%ﬁ@?ceif Heferred to as
the "D(-) Tmparam@'t)fthhahammcmrca]amiltarthwusstozﬁﬂieqﬂmndacehﬁmim| s suitable for
bul k prepargti:op.and handling. The D(-) Tartrate also has a high nelting

poi nt and possesses good bul k flow properties The D&ﬁ Tartrate is
t her ef or e sur pr i BERBFan Raten Applicatipn, Bu@@ag@”aN@nqbna@ 823 redaies for ocessi ng
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phar maceut i [QaN-pretydiN- (Bepyr@d}dl)am‘ino)pt&hbky]bathﬂﬁ]thlhzdhﬂmenlm-Cl&ired to be useful
for the tre h I,y abetes nellitus, conditions
@E{éﬁ&gﬁ‘@% 9erfe19é 6’6 gf

associ at ed es rre conplications thereof.
Accordi ngly, thelntaraationgl Pawrérﬁppbnatmmvublwtlan Nanfter (IROPEOFOA- N- ( 2-

pyridyl ) ani dlmxsgeeeéxdl%msvdfkﬁ@&&ﬁ di GPEﬁo%oa'z%%nlewhchqg ffcate salt or a

sol vate thereof Suj.t ab -) Tartrate is nono-tartrate salt Mono

tartrate saprEigsall %P’@%lﬁﬂqdfaEB QU0 tim e %ﬁ]@\?‘ﬁldeﬁarlt salting ion
such as an al kal itha@ﬁ@hbedfndametedﬂhai@dnmbunﬁOI)MSfmrﬁdralé@@Ct t he

D) Lo bR 55 BB P B R Yo BB e
spectrum shdnps¢ sauitable yoi bulla prepartionr endihdandlifg.gilredD@) Tartrate also has a

high melting point and possesses good bulk flow properties The D(-) Tartrate is

therefore surprisingly amenable to large scale pharmaceutical processing and

especially to large scale milling.

The novel form can be prepared by an efficient, economic and
reproducible process particularly suited to large-scale preparation.

The novel D(-) Tartrate 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, D(-) tartrate salt or a solvate
thereof.

Suitably, the D(-) Tartrate is a mono-tartrate salt

Mono tartrate salts also optionally comprise another monovalent salting
ion such as an alkali metal or ammonium cation.

In one favoured aspect, the D(-) Tartrate provides an infrared spectrum
substantially in accordance with Figure 1.

' In one favoured aspect, the D(-) Tartrate provides a Raman spectrum
substantially in accordance with Figure 2



1 WO 02/12234 PCT/ GB01/03515 In one favoured aspect, the D(-) Tartrate
provi des an X-Ray powder diffraction pattern (XRPD) substantially in

accor danseowz/in3ffable 1 or Figure 3. In one favoured aspBCT/GBOIESSIX - )
Tartrate provides a Solid State 13C NVR spectrum substantially in
accordance with Figure 4. In one favoured aspect, the D(-) Tartrate _
provides a nelting point in the range of from180 to 185C, such as 180 to
183 C, for exanple 181.6 oC In a preferred aspect, the invention provides
5-[4-[2-(N-net hyl - N-(2- pyridyl)am no) et hoxy] benzyl ] t hi azol i di ne- 2, 4-di one,
D(-) Tartrate saltone faypuredaspesisibg D(n Tasaate provideswandeRay poydem i nfrar ed
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i i h bI as a solid
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there is provided the D(-) Tartrate or solvate thereof in isolated form.

In a further aspect there is provided the D(-) Tartrate or solvate thereof in
a purified form.

In yet a further aspect there is provided the D(-) Tartrate or solvate thereof
in crystalline form.

Also, the invention provides the D(-) Tartrate or solvate thereof in a solid
pharmaceutically acceptable form, such as a solid dosage form, especially when
adapted for oral administration.

Moreover, the invention also provides the D(-) Tartrate or solvate thereof
in a pharmaceutically acceptable form, especially in bulk form, such form being
particularly capable of being milled.

Furthermore, the invention provides the D(-) Tartrate 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 D(-) Tartrate or a
solvate thereof, characterised in that 5-[4-[2-(N-methyl-N-(2-
pyridyl)amino)ethoxyJbenzyl]thiazolidine-2,4-dione (Compound (1)), or a salt
thereof, preferably dispersed or dissolved in a suitable solvent, is reacted with a



pyri dyl ) am no) et hoxy] benzyl ]t hi azol i di ne-2, 4-di one (Conpound (1)), or a
salt thereof, preferably dispersed or dissolved in a suitable solvent, is
react ed woh2/s224 WO 02/ 12234 PCT/ GB01/ 03515 source of D(PT/GBO1/63IE i on
and thereafter, if required, a solvate of the resulting D( Tartrate is
prepared; and the D(-) Tartrate or a solvate thereof is recovered. A
suitabl e reaction solvent is an al kanol, for exanple propan-2-ol or

et hanol, or a hydrocarbon such as toluene, a ketone, such as acetone, an
ester, such as et (y acetate, an ether such as tetrahydrofuran, a nitrile
such as actwis Afld(dartsie wnigad ﬂgfé@@é&eedfmw%arsbb'ntesx%hﬁ resulting BiCor omet hane

or water, OfTargteds %pm%daéiid%e‘ T%ﬁra@é?&té Sol P Eheréb"flsare%%frééf e thereof.
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tartrate ion |ssgth vé%(%%?f ether f’ W%X?W@F@n@ég 1¢ Bof D(-) tartaric
acid for exmnénlmﬁbﬁh@ingﬂai@d hydrqcadloe suchr asdldlluomethmetoawmr acid salt of
an ami ne, faﬁfo@msa&ﬁsséfhyéa%ewﬁm&”or%ﬁ& gi@é@g/ The concentration of
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Compound (1) is preferably in the ran wei ght/vol unme, nore
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sol vate thereof but
Solvates such as hydrates of the D(-) Tartrate are prepared according to

conventional procedures.

Recovery of the required compound generally comprises crystallisation
from an appropriate solvent or mixture of solvents, conveniently the reaction
solvent, usually assisted by cooling. For example, the D(-) tartrate may be
crystallised from an alcohol such as propan-2-ol or ethanol. An improved yield
of the salt may be obtained by evaporation of some or all of the solvent or by
crystallisation at elevated temperature followed by controlled cooling, optionally
in stages. Careful control of precipitation temperature may be used to improve
the reproducability of the product form.

Crystallisation can also be initiated by seeding with crystals of the D(-)
Tartrate or a solvate thereof but this is not essential.

When the mono tartrate salt comprise another monovalent salting ion such
as an alkali metal or ammonium cation the said ion is conveniently formed by

reacting the mono tartrate salt with a solution of the chosen monovalent salting



When the nono tartrate salt conprise another nonoval ent salting ion such

as an al kali nmetal or ammoniumcation the said ion is conveniently forned

by reactwag2ihre4 nono tartrate salt with a solution of thepCTGB8EB515

nonoval ent salting 3 WD 02/12234 PCT/ GB01/ 03515 ion for exanple a netal or

ammoni umion. Alternatively Conpound(l) may be treated with a nono

tartrate salt of the said nonoval ent salting ion. Conpound (l) is prepared

according to known procedures, such as those disclosed in EP 0,306,228 and

W94105659., The di scl osures of EP 0, 306, 228 and W94/ 05659 are
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Di abet es nmqerSp@nQJngtOeﬂlabﬁtyrsn@mms)fﬂyq:)prekﬂramhtmhdiaeeﬂmmm thes. Conditions
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di sease assipgladb@@lucose tolerance, hyperinsulinaemia and gestational diabetes.
Diabetes mellitus preferably means Type I 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.

The complications of conditions associated with diabetes mellitus
encompassed herein includes renal disease, especially 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.




wi th the devel opnent of Type Il diabetes including diabetic nephropathy,

gl onerul onephritis, glonerular sclerosis, nephrotic syndrone, hypertensive
nephr osciveo o¥iz3and end stage renal disease. 4 WO 02/ 1223BCPGBOAB313 03515
As nentioned above the compound of the invention has useful therapeutic
properties: The present invention accordingly provides the D(-) Tartrate or
a solvate thereof for use as an active therapeutic substance. Mire
particularly, the present invention provides the D(-) Tartrate or a
solvate thereof for use in the treatnent and/or prophylaxis of diabetes
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usually by the oral or parenteral routes. For such use, the compound will
normally be employed in 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,



tabletting agents, lubricants, disintegrants, colourants, flavourings, and
wetting agents. The tablets nmay be coated according to well known net hods
in the awoo8Buw2sable fillers for use include cellul ose, nROWGBoOi/)3sACt OSe
and other simlar agents. Suitable disintegrants include starch,

pol yvi nyl pyrrol i done and starch derivatives such as sodium starch
glycollate. Suitable lubricants include, 5 WO 02/12234 PCT/ G01/03515 for
exanpl e, magnesi um stearate. Suitable pharmaceutically acceptable wetting
agents include sodiumlauryl sul phate. Solid oral conpositions may be
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conposi ti OnOIC&)nOdilﬁlgfar ggzen after filling into the vial and the water

renoved under vacu m Parent eral suspensions are prepared in substantially
t he same manner FYor parenteral administration, fluid unit dose forms are prepared

containing a compound of the present invention and a sterile vehicle. The
compound, depending on the vehicle and the concentration, can be either
suspended or dissolved. Parenteral solutions are normally prepared by dissolving
the active compound 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.



except that the active conpound is suspended in the vehicle instead of
being dissolved and sterilised by exposure to ethyl ene oxide before
suspendi wobmike sterile vehicle. Advantageously, a surpParGant/oxsis wetting
agent is included in the conposition to facilitate uniformdistribution of
t he active conpound. As is conmon practice, the conpositions will usually
be acconpanied by witten or printed directions for use in the nedical
treatment concerned. 6 WD 02/ 12234 PCT/ GB01/ 03515 As used herein the term
" pharmaceutical ly acceptabl e’ enbraces conpounds, conpositions and

| ngredients for ROLLAHAERRHREnY Phandieidealls Gocchtble: SRR se the term

" pharmaceuti cal | y accept abl e races ter| na accept abl e
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adm ni ster 2% %ghs’; 1&8£ ﬁg(frh?r%eéégﬁrp%{lgg{fs Cond%%)osflls t‘?llgsc())%11 egr‘@ﬂh%g? E%?S mali?‘% n%lg and this
forns a par¢srie wnplmgmtth@toﬁ imea mgemmnrivm mammiahwhichur t her aspect

t he present cdnﬂﬂf@% éd?ﬂmfé'fé?ﬂl'g%%ffeb@véj a6n- @JXIP(a%T)ouI?%ftIB(?} PartHe R 450! Vate

t her eof for manuf actur€ of a di canent r eat nent and/ or
pr ophyl axi s ‘fat‘?ﬂhéﬁéf@sa hanan ‘?rdém'lt}’é‘i’?élllfﬂﬁlﬁﬁ@ Bgsd thered wi t h di abet es

mellitus and ceCémienicadiithé @c&ivh@ﬁlgrealeﬁrrﬁ@f be ddihl¥eeréd #a1 ment and/ or

prophyl axi s_,of di abet.es ne i at ed th di abet es
mel | itus andUBPesH Fﬁa188’FFBP?1§ F?fﬁ’?%iiﬁéer‘i%%e *Pélﬁ%%s;% Hnlseﬁl? or a solvate
t her eof nayaspecttofikerpresentimweniion. so as to provi de Conpound (I) in suitable

doses, such as tmsf%ﬁqélsa%ggcmﬂr@seﬁan%g% 7380 VR2ALO5050) Pl 098] 55122

No adverse t oxi col ogi ca ect's are’in e nenti oned

treat nents LGrsobyaEe b dhe manufpeiuternf @mediepment fortl trepiineeg a@siémrpl es
illustrate rBﬁh}llebM@Bf dighetOiheltifusN@nditidfs tasdokiated \f?’iﬂi’dlaﬁ\&}é’s mEWANRLES:
Exanple 1 ceLtaln ¢om hcatlongytﬂlerle\lét( 2-pyridyl) am no) et hoxy]
In the treatment and/or prophylaxis of diabetes mellitus, conditions
associated with diabetes mellitus and certain complications thereof the D(-)
Tartrate or a solvate thereof may be taken in amounts so as to provide Compound
(I) in suitable doses, such as those disclosed in EP 0,306,228, W094/05659 or

WO098/55122.

No adverse toxicological effects are indicated in the above mentioned
treatments for the compounds of the invention.

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

EXAMPLES:

Example 1  5-[4-[2-(N-methyl-N-(2-pyridyl)amino)ethoxy]
benzyl]thiazolidine-2,4-dione D-(-)-tartrate

A mixture of 5-[4-[2-(N-methyl-N-(2-pyridyl)amino)ethoxy]
benzyl]thiazolidine-2,4-dione (2.0 g), D-(-)-tartaric acid (0.84 g), acetone (90
ml) and deionised water (5 ml) was stirred and heated to 70°C to give a clear
solution. The reaction mixture was then cooled to 219C, and the solvent was
removed under reduced pressure. Toluene (50 ml) was added and'the mixture
stirred and the solvent evaporated under reduced pressure. Ethyl acetate (50 ml)



benzyl | t hi azol i di ne-2,4-dione D-(-)-tartrate A m xture of

5-14-[2-(N-net hyl - N-(2-pyridyl)am no)ethoxy] benzyl]thiazolidine-2,4-dione
(2.0 g), i@ (2)228aartaric acid (0.84 g), acetone (90 m) ardr/ddooodssed wat er
(5 M) was stirred and heated to 70C to give a clear solution. The
reaction m xture was then cooled to 21C, and the solvent was renoved under
reduced pressure. Toluene (50 mM) was added and'the m xture stirred and

t he sol vent evaporated under reduced pressure. Ethyl acetate (50 m) 7 WO
02/ 12234 PCT/ GB01/ 03515 and denatured ethanol (20 m) were added to the

resi due andadddenatuxédietbamili(20 ad) warechdded teethe tresithef dridxha nlxfubegtirg@pl ed to
210C. The p &ngtwgéfﬁ g Pie cBifea t4 21! 1 AR SB4ud WS LoBIET pyyacUUm Lo

give 5-[4-[Z: - .

pyri dyl ) am HEZEPRARS PHEN P ORPLIR S givRe-B-2-QI-BREVEN-2- tartrate as a
white cryspaldyDamirmethexylberzylihiazplidiet. 4-d®ne VSOrtratecasreswhitent wit h
5-[4-[ 2- (N emttaiine Noli(1.R)) ) dyl ) am no) et hoxy] benzyl ] t hi azol i di ne- 2, 4- di one
D(-)-tartrate. Exanple 2 5-[4-[2-(N-nethyl-N(2-pyridyl)am no)ethoxy]
benzyl | t hi agQlidi,nes2, 4 dione D-(-)-tart m Xfur f

5-[4-[2-( N%Mﬁhﬁ@dﬁ ﬂ%fet)“]‘b?’ hé‘i%f%@ﬂ%iﬂfﬁégbl i di ne- 2, 4-dione
(4.5 g) andP¥ ethoxdhefizy ltperokifine wek-diamg LYJ-faBrates | ux to give a

cl ear solution. The solution was cooled to 700C and D-(-)-tartaric acid
(1.9 g) was added and the stirred m xture heated to reflux. The sol ution

was cool ed Egample L, 5¢64BdNwhéthyENY@tipshredydfansinbybthoky( N- met hyl - N- (2

pyri dylt ) gn‘i Pén9t m;m#tawtz,uldibh@i)%j-fﬂr)g%t@, 4-di one ﬁ}g t art%at e and ' ed
soni cated  AqpixurBlopyt aqz-@-@gmgl.gécﬁg %y@%@%@&h%b nfightfgeras coole
to 210C an t he c | I ec ratl HEd Wi .denat ur ed

et hanol (Zgiﬁdl;‘lonaeﬁ %dér %%dg&&ﬁ‘a‘é?f &lrdr OO‘F"BSW??%;’ 38 rgfyto give a

5- [ 4- [ 2- ( N-stearisplutign( Zhpyolutigh yastowydth?08] beh DHJ)tdtakaddid{ine¢®, 4- di one
D- (-) -t art r aheadied aniMiid girred yibdnadeHeted $@ kdfbhx( ST @lutidp4aEd@1ed to _

5-[ 4- [ 2- ( N-4th sbedyd (Witipyiys @l ofsrjap) @-aRuyl-N-enzyl ] t hi azol i di ne- 2, 4- di one

D- (-) - tar t r ghRiyDaibind)sth6xAbenzylthiazolidine-2,4-djone D(-) tart i
5[ 4- [ 2-(l\|-1§’5t RyDei it ol %r;v]?)]aﬁ1azr?é) e hoy ] Bamsy) frtrate, ad squicated > 4~ di one

(5.0 g) and'OpropHmes I eive ol suspensian. i Thednixare Wis spelad 0219 andix until a
cl ear sol utthemredust eplesieddyy. filxation,uvasbed sfithmlepatpradeathanol QGmwldnd2. 1 g) in
pr opan- 2- ol dyigoundey vacuunsfor 20@urswosgise dd-[R ¢NemethyeNe@i on ni xt ure whi ch
pyridyl)amino)ethoxy|benzyl]thiazolidine-2,4-dione D-(-)-tartrate as a white
crystalline solid (5.8 g).

Example 3 5-[4-[2-(N-methy]l-N-(2-pyridyl)amino)ethoxy]
benzyl]thiazolidine-2,4-dione D-(-)-tartrate

A mixture of 5-[4-[2-(N-methyl-N-(2-pyridyl)amino)ethoxy]benzyl]
thiazolidine-2,4-dione (5.0 g) and propan-2-ol (100 ml) was stirred and heated to
reflux until a clear solution was observed. A solution of D-(-)-tartaric acid (2.1
g) in propan-2-ol (30 ml), at 60-70°C, was added to the reaction mixture which
was then stirred at reflux for 5 minutes. The mixture was then cooled to 21°C
over a period of 90 minutes. The product was collected by filtration, washed
with propan-2-ol (50 ml) and dried under vacuum to provide 5-[4-[2-(N-methyl-
N-(2-pyridyl)amino)ethoxy]benzyl]thiazolidine-2,4-dione D(-)-tartrate (6.7 g) as
a white crystalline solid. :

Example 4  5-[4-[2-(N-Methyl-N-(2-pyridyl)amino)ethoxy]benzyl)
thiazolidine-2,4-dione, D-(-)-tartrate

A solution of D-(-)-tartaric acid (8.4 g) in propan-2-ol (70 ml) was added to a
stirred suspension of 5-[4-[2-(N-methyl-N-(2-pyridyl)amino)ethoxy]benzyl]



was then stirred at reflux for 5 mnutes. The m xture was then cooled to 21
C over a period of 90 m nutes. The product was collected by filtration,
washed woh2/pepan-2-ol (50 m) and dried under vacuum t BCPGBUi/aE515
5-[4-[2-(N-nethyl - N-(2-pyridyl)am no)ethoxy] benzyl]thiazolidine-2, 4-di one
D(-)-tartrate (6.7 g) as a white crystalline solid. Exanple 4
5-14-[2-(N-Met hyl - N-(2- pyri dyl)am no) et hoxy] benzyl ]

t hi azol i di ne-2,4-dione, D-(-)-tartrate A solution of D-(-)-tartaric acid
(8.4 g) in propan-2-ol (70 m) was added to a stirred suspension of
5-[4-[2- (N—gﬁzﬁ mN2(42d19 ¢ (290 lainiprepaatholigPOanystirpflug Vil Ba¢tionn 34

PCT/ GBO1/ ommetwsazupdamﬂu&mmm dear sPRE0O Wy obseryady hen-cBeoled t¢ 400 m ) at
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hours at 21GnkOcHE@aNing8old.| N-mret hyl - R
(2-pyridyl)am no) et hoxy] benzyl ]t hiazolidine-2,4-dione D-(-)-tartrate (26.9

g) as a white crystalline solid. Character|5| ng data recorded for the

product of he infr bsorption um of a mneral oil

di spersi on aq%term%g%qa daﬁ% ﬁf?e%“"l%é‘%@“g E%let 710 FT-I R
spectroneter at 2 cm1 resolution (Figure 1). Data were digitised at 1
cn71 i nt er vEisinfipidgosaretien ses agminezd 4l dispoon afy g, pradied was646, 1621,

1545, 1512, olt4i66] usidg 6 Nid#at7710 FI5IR speil:ﬁ%pteﬂ.ﬁt@?cmﬂlRaﬁ),lutikﬁ‘ﬂ(l”;gui:éﬁﬁi 1153,
1076, 1060, Dﬁ{Q%?ere%%Elsea?azlc%)imt%}s Bmfr‘é%bs&a@ ,©88, 618, 603, 580,

556, 527, ch7J92 17 6%%& Y8 P, 12”1 was recorded
usi ng Per ki \E@ﬁﬁﬁ) g g a universal
ATR accessof gﬁ o gge %1%6 3 @?@ 9%75552 9% 3?% 11694, 1645,
1620, 1609, /75452, 'ilfﬁiﬁ 81ak% 6034289, 5563827, IFm 11303, 1267, 1232, 1217,
1167, 1153, 1141 1075, 1059, 1032, 998, 927, 899, 832, 772, 751, 715,

686, 658 cn¥he infiaeedRapeetnum of clie wﬁdqfroddw Wk @éﬂ@@ded(lﬁh@P&kﬁl)EM&i recor ded

with the sagiRbunOnaPFTIRRpettBsnetsl fifledwith @QAer2PA TR RBssoFf - BaRRN
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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-1
resolution with excitation from a Nd:V04 laser (1064 nm) with a power output
of 400mW. Bands were observed at: 3101, 3065, 3043, 2920, 1748, 1700,
1610, 1584, 1545, 1471, 1439, 1390, 1358, 1320, 1293, 1236, 1207, 1177,
1146, 1060, 1035, 982, 930, 901, 828, 774, 741, 659, 638, 621, 604, 507,
468, 431, 397, 349, 281, 99.8 cm-1.

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 °26 , Time per step: 2.5 seconds. Characteristic XRPD angles and
relative intensities are recorded in Table 1.

Table 1
Angle Rel. Intensity
20° %
6.4 10.2




1146, 1060, 1035, 982, 930, 901, 828, 774, 741, 659, 638, 621, 604, 507,
468, 431, 397, 349, 281, 99.8 cm1l. The X-Ray Powder Diffractogram pattern
of the pmoadowi12264i gure 3) was recorded using the foll ow POQI/&BOUIISIE i On
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, Tine
per step: 2.5 seconds. Characteristic XRPD angles and relative intensities
are recorded in Table 1. Table 1 Angle Rel. Intensity 20 % 6.4 10.2 9 WO
02/ 12234 PCT/(R01/03515 7.9 11.6 9.7 3.6 10.6 4.3 12.2 11.9 12.8 10.4

13.1 7.9 14,41 7.37.94.7 49 158@2.9 16.5 100 17.5 29.7 17.9 11 18.2

13.4 18.6 3§ 19.429.3 [21.3 2134 2I.6 pR4.3° 22.6 75.9 23.7 15.8 24.3

49 25.2 34 25.7?‘6:‘:6 43
12.2 11.9
12.8 10.4
13.1 7.9
14.1 7.3
14.7 4.9
15.8 22.9
16.5 100
17.5 29.7
17.9 11
18.2 13.4
18.6 36
19.4 29.3
21.3 214
21.6 24.3
22.6 75.9
23.7 15.8
24.3 49
25.2 34
25.7 43
26.4 14.3
27.2 28.6
27.4 22.3
28.3 15.1
29.2 29.6
29.6 8.7
30.4 9.4
30.7 14.3
31.1 14.9
31.6 13.6
32.1 12.4
33.3 15.2
33.8 16.6

The solid-state NMR spectrum of the product (Figure 4) was recorded on a Bruker
AMX360 instrument operating at 90.55 MHz: The solid was packed into a 4 mm

10



26.4 14.3 27.2 28.6 27.4 22.3 28.3 15.1 29.2 29.6 29.6 8.7 30.4 9.4

30.7 14.3 31.1 14.9 31.6 13.6 32.1 12.4 33.3 15.2 33.8 16.6 The

sol i d- st e oMMR3spect rum of the product (Figure 4) was repoT/dd8dr/esim Bruker

AMX360 i nstrunment operating at 90.55 MHz: The solid was packed into a 4 nm

10 WO 02/ 12234 PCT/ GB01/ 03515 zirconia MAS rotor fitted with a Kel-F cap

and rotor spun at ca. 10 kHz. The 13C MAS spectrum was acquired by

cross-pol ari sation from Hart mann- Hahn nmat ched protons (CP contact tine

3ns, repetition time 15 s) and protons were decoupled during acquisition

using a tmmimwhiad\dmﬁasuet)rrﬁunbdlmitledlquPRmp and mpios spun steqlididéz. Thaéd cal

i?le f 51 S wer eV §lebidihn)wdseicghieATBH crlofs-hH8riAoA Ronh HaBniind 1 hnGha 7&12' ni72t .
mr e

1730, ' 158. § %Xes%gﬂé%ﬁﬁ?w%%e@ﬁ% 1€ 13%) and Bipus i o lef 7

126. 6, 118, qUringagqyisitipp ispie atiy-piilse/mhase mpgulgted(FPPM) CPBEIR?Slt%SPqBCnCC% 6,

55.7, 50. 8, Chemisal shiftsowerg@xgmaly, referated to the caf-baxgkaltet sigsalaff ghyloinelnt- )

Tartrate, rEewM @ reRlivé RETRIPMdCKerefobkraemhe 4 Solid State Stability of

the D(-) TaIS1r21t?79T(b1e17SC&'1@4S¢ 48, 08t19§'2' hb¥. 90f15 691@5 Hgl§ Ibsipnge was

det erm ned r?.% 1889 311 191 5'19\ 8.3 beblg by a gl ass
bot t | % osur'e, for 1 month
and by at ! 5% ol g e {BEmasSayed by HPLC for

final content and degradatlon products in both cases. a) 40C/ 75 % RH No
significant degradati on observed (HPLC assay 96 % initial) .
Properties of the D(-) Tartrate, recorded for the product of Example 4

Solid State Stability of the D(-) Tartrate ~
The solid state stability of the drug substance was determined by storing
approximately 1.0 g of the material in a glass bottle at i) 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) 400C / 75% RH: No significant degradation observed (HPLC assay
96 % initial).

b) 500C:  No significant degradation observed (HPLC assay 98% initial).

Flow Properties of the D(-) Tartrate:

The ratio between the bulk density and the tapped bulk density (Hausner Ratio)
of the D(-) Tartrate was determined using standard methods ("Pharmaceutics -
The Science of Dosage Form Design", editor M. Aulton, 1988, published
by:Churchill Livingstone).

Hausner Ratio: 1.2

Melting Point of the D(-) Tartrate

The melting point of the D(-) Tartrate was determined according to the method
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 Point: 181.60C

Tonset of the D(-) Tartrate

The Topgset of the drug substance was determined by Differential Scanning
Calorimetry using a Perkin-Elmer DSC7 apparatus.

Tonset (10°C/minute, closed pan): 187 °C

11



b) 50C. No significant degradation observed (HPLC assay 98% initial). Flow
Properties of the D(-) Tartrate: The ratio between the bul k density and the
t apped bwéaodensity (Hausner Ratio) of the D(-) Tartrat er¢msBdE03s15 ned
usi ng standard net hods ("Pharnaceutics - The Sci ence of Dosage Form
Design", editor M Aulton, 1988, published by: Churchill Livingstone).
Hausner Ratio: 1.2 Melting Point of the D(-) Tartrate The nelting point of
the D(-) Tartrate was determ ned according to the nethod described in the
U. S. Pharnmacopoeia, USP 23, 1995, <741 > "Melting range or tenperature,
Procedure fQLA®MSIS | a", using a Buchi 545 nelting point instrunment.
Melting Point: 181.6C Tonset of the D-) Tartrate The Tonset of the drug
substance was determ ned by Differential Scanning Calorinmetry using a

Per ki n- El nel. DSCX capypanat Gs[4- [Ie(Nsmbth(y]L—B‘(—)ZZﬁ nute, closed pan) 187 C 11 WO
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sol vat e Hbewef.. 2. A corrpound accordl ng to claim1, char acterl sed in that
it provi des (i ) an infrared spectrum substantially in accordance with
Figure 1; a, Raman spectrum su statlal i n,accordance with Figure 2;
(iii) an X-#?ay pOWABIPOYRYG 390grdingie Gam d gy §ttléH’E°iVéﬂer in

accor dance (iydrd Iinfr'léa&lil @e&.tram sﬁbgzuft@ll? in @cfcofda‘ﬁ):e aqtﬁtrhgxﬂe $tate 13C NXR
spectrum s C . A conpoun

accor di ng t@c aitmr%%f g‘%’t 1 ‘%ééllq%c?’% e’g‘f’] FW 's two or nore of (i)
an infrar edlmm&ﬁﬂmmm: élrﬁfracaiohpatterna(é{&ﬂﬂj)eaubﬁmmﬂm ifFacpordange and (ii) a

Raman spect i Bst@ntb@bhyod N accordance with Figure 2; and (iii) an
X- Ray powder. Yénl‘??{ : %/?ern (XRPD) substantially in_accordance wth

t
Table 1 or @Y)ga,s@f@%gg'ﬁéﬁ@fmmgsg@w@sg stertiallyan pyRrddpee ithdigusdt antial | y

in accordance with Figure 4.

k=S
=

3. A compound according to claim 1, characterised in that it provides two or
more of:

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

(11) 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.

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

8. A process for preparing the D(-) Tartrate 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 (1)), or a salt
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4. A conpound according to any one of clains 1 to 3, in purified form 5 A
conpound according to any one of clains 1 to 3, in a solid dosage form 6.
A conpoumnvdo azexsdi ng to any one of clains 1 to 3, in a phremaseuoiseal |y
acceptabl e form capabl e of being mlled. 7. A conpound according to any one
of claims |'to 3, in a pharmaceutically acceptable form having good flow
properties. 8. A process for preparing the D(-) Tartrate or a solvate

t hereof, characterised in that characterised in that

5-[4-[2-(N-nethyl -N-(2- pyridyl)am no)ethoxy] benzyl]thiazolidine-2, 4-di one
(Conpound  ({hkjeof,ds reactdd ntithle?soWeebFTI(A34rJRGbh GBA HDSFLE if fehelk@nh, S

reacted with.a soprce of. D(s)\tartrate ion.an her ter, if required, a
sol vate of YHEF 8@%5?5%[1“@(@()') #‘aeftrfi{eéf grepared; %rglécﬁl%g);(sgljﬁgra[tﬁgr ‘bfqugt?art rate
or a sol vat therephisrreafveiesl. r ecovered. 9. A pharnmaceutical conposition
conprising 5-[4-[2-(N-nethyl-N(2-

pyridyl)am no) et hoxy] benzyl ] t hi azol i di ne-2,4-dione D(-) tartrate or a

sol vate t h2reof A raabmasepiicsl peopesitieonsdnypristigep{abil-N-weathylé¥-2-herefor.  10.
A conpound Ber inYetRBLyIBenAtRazolidine-2,4-di -

pyridyl)am %%gesdjﬁg?(y%enzgl ] tzﬁlit]azol i dinﬁez-’% d Zo-ngiDo(n)etarEt)r(afe)Ortaasroth?a;et e or a
solvate thBFESf for use as an active t herapeutic substance. 11. A use of
5-[ 4- [ 2- ( N- aret dyharNadticgiy acdyptisieicaelkettaeetyl. benzyl ] t hi azol i di ne- 2, 4- di one
D(-) tartrate or a solvate thereof, for the manufacture of a nedi canent
for the treatnent and/or prophylaxis of diabetes nellitus, conditions
associ ated W-t h dicabwousd pdH[24Nanethyl-We@t ai n  conplications thereof. 13

pyridyl)amino)ethoxy |benzyljthiazolidine-2,4-dione D(-) tartrate or a solvate
thereof for use as an active therapeutic substance. ‘

11. A use of 5-[4-[2-(N-methyl-N-(2-
pyridyl)amino)ethoxylbenzyl]thiazolidine-2,4-dione D(-) tartrate 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.
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