WO 02/ 12231 PCT/ GB01/ 03506 NOVEL PHARMACEUTI CAL This invention relates to
a novel pharmaceutical, to a process for the preparation of the

phar maceupicc@l12id to the use of the pharmaceutical in nedica@goi/oBsicopean
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 ¢ activity. The conpound of exanple 30 of EP 0, 306, 228 is
5-[4-[2- (N-met hyl - N-(2- " pyri NIVE 'PMBMQW%@M] t hi azol i di ne- 2, 4- di one

(hereinafter also referred to as "Conmpound (I)"). International Patent
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process particularly suited to large-scale preparation.

The novel 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, L(+) tartrate salt or a solvate
thereof.

Suitably, the L(+) 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 L(+) tartrate provides an infrared spectrum
substantially in accordance with Figure 1.

In one favoured aspect, the L(+) tartrate provides a Raman spectrum substantially
in accordance with Figure 2. '

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

In one favoured aspect, the L(+) tartrate provides a Solid State 13C NMR
spectrum substantially in accordance with Figure 4.



pattern (XRPD) substantially in accordance with Table 1 or Figure 3. In one
favoured aspect, the L(+) tartrate provides a Solid State 13C NVR spectrum
subst ant ived by/13281 accordance with Figure 4. 1 WO 02/ 12231 RCIGBBOWIS08506 | n
one favoured aspect, the L(+) Tartrate provides a nelting point in the
range of from 180 to 185C, such as 180 to 183 C, for exanple 182.1 oClIn a
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crystalline form.

Also, the invention provides the L(+) 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 L(+) Tartrate or solvate thereof in a
pharmaceutically acceptable form, especially in bulk form, such form being particularly
capable of being milled. The invention therefore also provides the L(+) Tartrate or
solvate thereof in a milled form.

Furthermore, the invention provides the L(+) 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 L(+) Tartrate or a solvate
thereof, characterised in that 5-[4-[2-(N-methyl-N-(2-
pyridyl)amino)ethoxy]benzyl]thiazolidine-2,4-dione (Compound (1)) or a salt thereof,
preferably dispersed or dissolved in a suitable solvent, is reacted with a source of L(+)
tartrate ion and thereafter, if required, a solvate of the resulting L(+) Tartrate is prepared;
and the L(+) Tartrate or a solvate thereof is recovered.

A suitable reaction solvent is an alkanol, for example propan-2-ol, or a
hydrocarbon, such as toluene, a ketone, such as acetone, an ester, such as ethyl acetate, an
ether such as tetrahydrofuran, a nitrile such as acetonitrile, or a halogenated hydrocarbon
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The invention al so provides a process for preparing the L(+) Tartrate or a
solvate thereof, characterised in that 5-[4-[2-(Nnethyl-N(2-
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the sat may be obtained by evaporation of some or all of the solvent or by crystallisation

at elevated temperature followed by controlled cooling, preferably 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 L(+) Tartrate
or a solvate thereof but this is not essential.

When the mono tartrate salt comprises 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 ion for example a
metal or ammonium ion. Alternatively Compound (I) may be treated with a mono tartrate
salt of the said monovalent salting ion. ,

Compound (I) is prepared according to known procedures, such as those disclosed
in EP 0,306,228 and W094/05659. The disclosures of EP 0,306,228 and W094/05659
are incorporated herein by reference.

L(+) tartaric acid is a commercially available compound.

When used herein the term "Topget” is generally determined by Differential
Scanning Calorimetry and has a meaning generally understood in the art, as for
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control of precipitation tenperature may be used to inprove the
reproducability of the product form Crystallisation can also be initiated
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associ at egclude 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.
As mentioned above the compound of the invention has useful therapeutic
properties: The present invention accordingly provides the L(+) Tartrate or a solvate
thereof for use as an active therapeutic substance.
More particularly, the present invention provides the L(+) Tartrate or a solvate
thereof for use in the treatment and/or prophylaxis of diabetes mellitus, conditions
associated with diabetes mellitus and certain complications thereof.
The L(+) Tartrate or a solvate thereof may be administered per se or, preferably,
as a pharmaceutical composition also comprising a pharmaceutically acceptable carrier.
Suitable methods for formulating the L(+) Tartrate or a solvate thereof are generally those
disclosed for Compound (1) in the above mentioned publications.
Accordingly, the present invention also provides a pharmaceutical composition

comprising the L(+) Tartrate or a solvate thereof and a pharmaceutically acceptable
carrier therefor.



wi th under-eating, such as anorexia nervosa, and disorders associated with
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The L(+) Tartrate or a solvate thereof is nornally admnistered in unit
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Solid oral compositions may be prepared by conventional methods of blending,
filling, tabletting or the like. Repeated blending operations may be used to distribute the
active agent throughout those compositions employing large quantities of fillers. Such
operations are, of course, conventional in the art.

Oral liquid preparations may be in the form of, for example, aqueous or oily
suspensions, solutions, emulsions, syrups, or elixirs, or may be presented as a dry product
for reconstitution with water or other suitable vehicle before use. Such liquid
preparations may contain conventional additives such as suspending agents, for example
sorbitol, syrup, methyl cellulose, gelatin, hydroxyethylcellulose, carboxymethyl cellulose,
aluminium stearate gel or hydrogenated edible fats, emuisifying agents, for example
lecithin, sorbitan monooleate, or acacia; non-aqueous vehicles (which may include edible
oils), for example, almond oil, fractionated coconut oil, oily esters such as esters of
glycerine, propylene glycol, or ethyl alcohol; preservatives, for example methyl or propyl

p-hydroxybenzoate or sorbic acid, and if desired conventional flavouring-or colouring
agents.
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seal i ng. Adnplﬁﬁaagmhsﬂeyf, in a human or non-human mammal which comprises administering
an effective, non-toxic, amount of L(+) Tartrate or a solvate thereof to a human or
non-human mammal in need thereof.

Conveniently, the active ingredient may be administered as a pharmaceutical
composition hereinbefore defined, and this forms a particular aspect of the present
invention.

In a further aspect the present invention provides the use of L(+) 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.

In the treatment and/or prophylaxis of diabetes mellitus, conditions associated
with diabetes mellitus and certain complications thereof the L(+) 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 W(098/55122.

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.
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adj uvants such as a | ocal anaesthetic, preservatives and buffering agents
are also dissolved in the vehicle. To enhance the stability, the
conposi t ivoaoza3be frozen after filling into the vial anBCT/cB8owedses
removed under vacuum Parenteral suspensions are prepared in substantially
t he sane manner except that the active conpound is suspended in the
vehicl e instead of being dissolved and sterilised by exposure to ethyl ene
oxi de ‘before suspending in the sterile vehicle. Advantageously, a

surfact anEX0XMBEES ng agent is included in the conposition to facilitate

i f di j i f i . i ti. th
composi 11 xairpRL! 03-1910 (RemREXE A BOREH nir oS IR AP 2 T one
for use i Hiongd-~fEdtardrater eat ment concerned. As used herein the term
' phar maceut i caldl miaGeeItAll B-NeHRIFESE

. . _ Zlﬁyﬂ?d%*mﬂ?no e&x@?ﬂﬁ%&*ﬁlﬁﬂéz@ﬁ&ine-

i ngredi ents f.or ho hunan and veterinary use. for exa e e term

' pgar naceét“i“_i‘&?ff &%%Hf@@n@“’é‘&{?mw@#ﬁ%&@ was, giresd apdriipatsd de pefh @ sal t .
The pr esepiveiaviedsohiioh ThéSsuohdlesoal {P10veladO { PRatag BRI eafl/ of

prophyl axi s of . di tes mellituys, .conditions associated with di abetés
mel |itus &AY aﬂ%e:%t Z&%I %S?Jtmgl tloc,rﬁﬂ?’gffg ltrbrfEF’é‘Eﬁs,th‘? W%W%Sncwedﬁ@r%lﬁgr@’ﬁr nmamal
whi ch conpipesied ofigprirokistately AchouanTief predudtweas cotisettdky Eiltraionumt defedl ( +)

Tartrate nr40h_Ren-humn-manmal i n need
t her eof . %%%%g%%dﬁ%gziﬁg&g%ﬁlgse?? %3??&4 twﬁwm@m ni stered as a

phar maceuPYB&DaBXs nzrdtbizalidineRd-diens hed)-tarmte k.83 Ehase white
particul agryd@pgetsofd. the present invention. In a further aspect the
present invention provides the use of L(+) Tartrate or a solvate thereof
for the manufacture of a medi canent for the treatnrment and/or prophylaxis
of diabetes nellitus, conditions associated with diabetes nmellitus and

certain I Cati ng_rd KT hAhe.. t.and{ or pr.ophyl axis ,of
i abot os LlTRIcE | 3R g RURRy LN Bl SRR AR b Bl R A BN 2
certai n céipmeilckti-tadrateer eof the L(+) Tartrate or a solvate thereof may
be taken in amauRLGuErES4LR- -2t Wﬁ&ﬂé@ afrdido)b e gm%g@ such
as those gi(fcl o&:@ gr}aEP[ 0,93%{3, 22@? 947 05659 OOI) %’S@/ 5@%2 . a 6i/erse
t oxi col ogfCaflong Pel g i é)‘lt‘_ﬁ'éﬂr@a‘i%m-%&)hé?e&%/go e and Aeignisede AratOs £ or
the C?UpOﬁigﬂ?'apitirtéﬂeaﬂdﬂléﬁﬁﬁ! tt@ Refldh® $i0¢ h @al SoIBNAHTPIRSrehdtl o Shix@lrE wale
I Ventlon g cosiRd 16 51 ‘Lé ra{]n(tl sé)lverlltr{)vaasne)(fal\;\g%fed under reduced pressure. Toluene (100
ml) was added and the mixture stirred and the solvent evaporated under reduced
pressure. Denatured ethanol (20 ml) and acetonitrile (20 ml) were added to the residue
and the mixture stirred and warmed to 60°C and then cooled to 210C. The product was
collected by filtration and dried under vacuum to give 5-[4-[2-(N-methyl-N-(2-
pyridyl)amino)ethoxy]benzyl]thiazolidine-2,4-dione L-(+)-tartrate as a white crystalline
solid.

1H NMR (d6 - DMSO) : consistent with the L-(+)-Tartrate.

Example 3  5-[4-[2~(N-methy]-N-(2-pyridyl)amino)ethoxy]benzyl]thiazolidine-2,4-
dione L-(+)-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 heated to reflux for ten minutes at which point a clear solution was
observed. A solution of L~(+)-tartaric acid (2.1 g) in propan-2-ol (30 ml), at 60 -
700C, was added to the reaction mixture, stirred and heated to reflux for 5 minutes.
The mixture was cooled to 21°C over a period of 90 minutes. The product was
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WD 02/ 12231 PCT/ GB01/ 03506 EXAMPLES Exanple 1

5-14-[2-(N-net hyl - N-(2-pyridyl)am no) et hoxy] benzyl]thiazolidine-2,4- dione
L-(+)-tawoare28 m xture of 5-[4-[2-(N-nethyl-N-(2-pyridyPCEGBOO)ISOHOOXY]
benzyl ]t hi azol i di ne- 2,4-dione (3.82 g) and denatured ethanol (120 m) was
stirred and heated to reflux to give a clear solution. The solution was

cooled to 700C and L-(+)-tartaric acid (1. was added. After heating to
refl ux fofoleytad Byl filsmtiohewashed wwith nrapan: ﬂéfd) mb andgigied wader wacpamitod of

appr oxi mapedwdel5-M(0- (N]&hsehﬂrmm@ynu@mﬁb eﬁﬁ)tx? ehazy ﬂu'a&dlﬁﬁxh@@ 4aﬁ@hedL1 ed
under Vac?#g] at 21 Cf ive 5-] 2- met hyl -

pyridyl)a %ﬁﬁﬁﬂwﬁ%WF?ﬂWﬁB@?@ﬂg&Z 4-di one L-(+) - tartrate (4.93 Q)

as a white crystalline solid. Exanple 2 i |
5-14-[ 2- - 2. 4- di

U L RS TSI S P %ﬁf‘?ﬁ@ﬁ‘l‘%@‘% L T
benzyl ] t hidipnsi L~ éartrate- di one (2.0 g), L-(+)-tartaric acid (0.84g),
acetone ( %Osdl‘ﬁt)onQﬂ(i G?Jtﬁfﬂrﬁed&d’@t%) 1(1?ro »-YEG0 ﬁﬂt%?gdcféﬁ% Egﬁltr&ij to

reflux to give.a c ution tioon mxture was en cooled to
21 C and SGPFRSID 93la§ ?‘E%&Pﬁt@d Nnﬁ%r@yﬂﬁhék%@é@)eﬁw&@ﬁwlltmﬂw 2400 M)
was addeddmnd (201@ g)rinxgropam-3ol (me?ﬂnlaadreﬂhg Thé maﬂiore;vl@mream@uﬁedaﬂ (r]I gdgced
pressure. ace re added to
the resi dﬁ%ﬁ&%w g]egrn%&i‘gmrn %St?brs?%'ﬁggﬁ 68& Q‘?ﬁs‘?l Watool ed to
210C. Thecpltasthddty Wirgtiorg (WaIISbezd with bgophn42t-mla(11®(bml)ahch dhi¢dathdendenumafor2m t o
give 5-[4 N

pyri dyl )ah£%8gg%fr?g§<te?ﬂt§%n PLZ gN oIPetg?ll N (% ang?’%amml(_))e{h(ﬁxy! ntzyl(]ﬂ e as a
white cry %HOI ine-2 ‘Zrémns t%umte((a% 2 mhys a whip siystelme smuﬂh t he
L-(+)-Tartrate. Exanple 3

5-14-[2-(N-net hyl - N-(2-pyridyl)am no) et hoxy] benzyl]thiazolidine-2,4- dione
L-(+)-tartrate A mixture of 5-[4-[2-(N-nethyl-N-(2- pyridyl)an no)ethoxy]
benzyl ]t hcamimtemsmg ﬂaﬁrfhcot‘klhd(ﬁr(lhgbr@ﬁd:tlﬁfmaﬂlpi’e@' (100 nM) was stirred

ggggs\?eéo ,ré\egl)?ﬁ Ing%ré ng[&)%gg aric aaglugec%%g&hgi 8?%‘53’%6 CBY’ai 30 m),
at 60 - 70bEnedasingddbgole? thET1R apedtometdrat 2ew;! mscplumgd(l%lgute Heabetd t o
;neL{J;J)ésf 05ve§e Hﬁgﬂg&ﬁt 1 cahlsmfgrﬁlyr]?an\e@%ve?é)%s%gvetdqatz1 C over a period of 90

3384 1751 1699, 1646, 1621, 1544, 1512, 1465, 1415, 1377, 1357, 1304, 1267,

1233, 1168, 1076, 1059, 1032, 998, 927, 901, 835, 773, 752, 716, 688, 618, 589,

556, 527, 506 cm-1.

The infrared spectrum of the solid product was recorded using Perkin-Elmer
Spectrum One FT-IR spectrometer fitted with a universal ATR accessory. Bands were
observed at:

3385, 3133, 2935, 2786, 1750, 1692, 1645, 1619, 1609, 1544, 1510, 1466, 1415,
1384, 1357, 1303, 1267, 1232, 1210, 1167, 1153, 1141, 1074, 1058, 1032, 998, 926,
898, 830, 750, 714, 685, 658 cm-1.

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 400mW.

Bands were observed at: 3101, 3065, 3042, 2920, 1747, 1699, 1610, 1584, 1545,
1471, 1439, 1389, 1357, 1319, 1293, 1235, 1207, 1176, 1146, 1035, 982, 930, 901,
828, 773, 741, 659, 637, 620, 604, 506, 468, 431, 397, 348, 281, 99 cm1.

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 °29, Step size: 0.02 °20,
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collected by filtration,
(50 M) and dried under vacuumto
4-[ 2- WO w1231 -

washed with
provi de

N- (2- pyri dyl ) am no) et hoxy] benzyl ] t hi azobPCTIGBet/@35d6 di one
(+)-tartrate as a white crystalline solid (6.7 g).

Exanpl e 4

5-[4-[2-(N-nmet hyl - N-(2- pyri dyI ) am no) et hoxy] benzyl ] t hi azol i di ne-2, 4- di one
L-(+)-tartrate A solution of (+)-tartaric acid (8.4 g) in_propan-2-ol (70
m) was adBePSISiep: & SerQuyis- %gaﬁgqqg;p@ fKkRdD angles and relative ‘intensities are
S5- [ 4-[ 2- ( pkcordedyih Thble2t.pyr i dyl ) ami no) et hoxy] benzyl ] t hi azol i di ne-2, 4- di one
(20.0 g) in propan-2-ol (400 m) at reflux. The reaction m xture was
stirred at refl ux until a clear solution was observed, then cooled to 21C
The whi tea,sﬂsdld collected by filtration, washed with propan-2-ol (100
m) then af under vacuum for 2 hours at 21C to provide
5-[4-[2-(Noethyl -N(2-pyridyl)anno)ethoxy] benzyl] thiazolidine-2, 4-di one
L- (+)-tarltrathngl@7. 0| Rel9bttensityd white crystalline solid., Characterising
dat a recordedzé@r the prodyct of |[Exanple 2 The infrared absorption spectrum
of a m ngraf —dispersi 5O tHe product was obtained using a Nicolet
710 FT-IFLs.pe.&amet_fL_aJLm_Lresol ution (Figure 1). Data were
digitised at ¥.8m1 {nter$dbs. Bgnds were observed at: 3384, 1751, 1699,
1646, 1621, 1#94#, 1512, 14%%, 1415, 1377, 1357, 1304, 1267, 1233, 1168,
1076, 1089, yé$ 998, 927z 901, 835, 773, 752, 716, 688, 618, 589, 556,
527, 506 Eemt—the—+nfrared—speeyrum of the solid product was recorded
usi ng Periki n- P der Bpect 521% e (FT-IR spectroneter fitted wth a universal
ATR accegsoryi12Bands|were11@bservied at: 3385, 3133, 2935, 2786, 1750, 1692,
1645, 1619 1699, 1544 1519, 1466, 1415, 1384, 1357, 1303, 1267, 1232,
1210, 11§ 1,}2—?’* —i074—16598, 1032, 998, 926, 898, 830, 750, 714,
685, 658 N of the product (Figure 2) was recorded
with the |sanpl€7in__an NVRStube uUsing a Nicolet 960 E.S.P. FT-Ranman
spectromgter, 189 4 cmm1 rgga utign wth excitation froma Nd: V04 | aser
(1064 nm[ W [E@ pow r ouge T of 400mN Bands were observed at: 3101, 3065,
3042, 2920—34F5 +6+0-—1584, 1545, 1471, 1439, 1389, 1357, 1319,
1203, 1295 1562 11 6 1348 1035 982, 930, 901, 828, 773, 741, 659,
637, 620, 60417806, 468, 4885, 397, 348, 281, 99 cm1l. The X-Ray Powder
Di ffractdqgramygatterp of §heg product (Figure 3) was recorded
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using the follow ng acquisition conditions: Tube anode: Cu, GCenerator

t ensi on:

40 kV, Generator current: 40 mA, Start angle: 2.0 20, End angl e:

35.0 20, vBvepizBre: 0.02 20 , 8 WD 02/ 12231 PCT/ GB01/ 0350BCT/GiBnE03ses St ep:
2.5 seconds. Characteristic XRPD angles and relative intensities are

recorded
9.7 3.3
24.4 16.
20.4 21.
40.5

in Table 1. Table 1 Angle Rel. Intensity 20 % 6.4 8.8 7.8 11.6

10. bﬁ?sz.A 17, ?2’19&4. 11.3 13.1 7.4 14.0 5.5 14.7 5 15.9
HOog—+—513+5 0—40.6 18.2 11.9 18.6 39.7 19.4 26.4 21.3

< A1V

53332 25 & 76 4093 3|75 23.7 16.7 24.3 49.5 25 2 32.6 25 7

33.3 15.7

33.9 16.2

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 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 3ms, 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:

181.0, 179, 177.2, 174.7, 173.0, 158.2, 150.3, 144.7, 141.6, 139.2, 136.1, 131.7, 118.1,
113.8, 111, 110, 74.6, 73.7, 73.0, 64.6, 55.8, 50.7, 40.5, 38.7, 36.7, 34.9 ppm.

Properties of the L(+) tartrate, recorded for the product of Example 4

Solid State Stability of the L(+) 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) 409C / 75% Relative Humidity (RH), open
exposure, for 1 month and b) at 500C, 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 97 %
initial).

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

Flow Properties of the L(+) Tartrate:

The ratio between the bulk density and the tapped bulk density (Hausner Ratio) of the
L(+) 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 L(+) Tartrate

The melting point of the L(+) 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: 182.10C

Tonset of the L(+) Tartrate

The Topset of the drug substance was determined by Differential Scanning Calorimetry
using a Perkin-Elmer DSC7 apparatus.
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26.4 11.9 27.2 24.8 27.4 21.3 28.3 13.3 29.2 28 29.7 10.3 30.4 9
30.7 14.9 31.1 13.7 9 WO 02/12231 PCT/ B01/03506 31.6 12.9 32.2 10.9
33.3 15. W0 8812316. 2 The solid-state NVR spectrum of the peDdEBO1/03586 gure 4)
was recorded on a Bruker AMX360 instrunment operating at 90.55 MHz: The
solid was packed into a 4 mmzirconia MAS rotor fitted with a Kel-F cap
and rotor _spun at  ca. 10Hékt. The 13% MAS spectrum was acquired by

cr oss- pol aonseati GICPHBHE +EAPIEAMR) - H8K PCrat ched protons (CP contact tine 3ns,
repetition tinme 15 s) and protons were decoupl ed during acquisition using
a two-pul se phase nodul ated (TPPM conposite sequence. Chem cal shifts
were externally referenced to the carboxylate signal of glycine at 176.4
ppmrelative to TM5 and were observed at: 181.0, 179, 177.2, 174.7, 173.0,
158.2, 150.3, 144.7, 141.6, 139.2, 136.1, 131.7, 118.1, 113.8, 111, 110,
74.6, 73.7, 73.0, 64.6, 55.8, 50.7, 40.5, 38.7, 36.7, 34.9 ppm Properties
of the L(+) tartrate, recorded for the product of Exanple 4 Solid State
Stability of the L(+) Tartrate The solid state stability of the drug
substance was determ ned by storing approximately 1.0 g of the material in
a glass bottle at i) 40C/ 75 % Relative Humdity (RH), open exposure, for
1 nonth and b) at 500C, closed, for 1 nonth. The material was assayed by
HPLC for final content and degradation products in both cases. a) 40C/ 75
% RH: No significant degradation observed (HPLC assay 97 % initial). b)
50C. No significant degradation observed (HPLC assay 98% initial).
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Fl ow Properties of the L(+) Tartrate: The ratio between the bulk density
and the tapped bul k density (Hausner Ratio) of the L(+) Tartrate was

det er m neado 0xi12g1 st andard net hods (" Pharnaceutics - The SeCEo®61/03506 Dosage
Form Design", editor M Aulton, 1988, published by: Churchill Livingstone).
Hausner Ratio: 1.2 Melting Point of the L(+) Tartrate The nelting point of
the L(+) Tartrate was determ ned according to the nethod described in the
U.S. Phar fetiMdBi a, USP 23, 1995, <741 > "Melting range or tenperature,
Procedure for Cass la", using a Buchi 545 nelting point instrunment.

Melting Point: 182.1 C. T et _of th +) .Jartrate The Tonset, of the drug
subst ance*was ée‘ioé?ﬂﬂuﬁgds‘g‘(} ﬁz@ﬂﬂ@ﬁ%‘é‘P )%’P?Sﬂbﬁ%%yi]ﬁna@’idﬁﬁ‘ a

Per ki n- El peirdibs T (Aptastrand sidt or lsoWakediBiérka231 PCT/ GB01/ 03506 Tonset
(10C¢ m nute, closed pan): 187 oC 11 WD 02/12231 PCT/ GB01/ 03506 . CLAIMS: 1
A compound 5-[4-[2-(N-nethyl -N-(2-pyridyl)am no)ethoxy] benzyl]thiazolidine-
2, 4- di one2- L(+) eomrpovad ecenading éo claing &) vharacterised émthat 2 providesnpound accor di ng

to claimg aﬁﬂﬁi‘a‘?ﬁ‘&f%’eiﬁt‘ﬁﬂ Sh&tﬁ?ﬁﬁ%?r&a&{)ﬂ%ﬁ&?ﬁ Fgé'%ea?_n infrared spectrum

substantially 1 n accordance wth Figure 1; (11). man spectrum
subst ant i 8P4 RyRamesirar tekstytialy i acpedance withiFjguam2:X- Ray powder

di ffracti g paKtREpEWRTRA)fis ot p’d@ttehi;g{ RPDYsuSaRtiAlR6 dcodridhcd 3BtheTable O
Figure 3; ?r@rﬁg 2 %ol id State 13C N spe)(-:lstrum su%’gt antially in accordance

with Figu 18U5° 2:RT compound according to claim1, characterised in that it
provi des {iwh adfolidifitate 13E NNIR spectiund substadtispeintaccordaneh stitnFigadeldy i n
accordance with Figure 1; and (ii) a Raman spectrum substantially in
accordance with Figure 2;and (iii) an X-Ray powder diffraction pattern

( XRPD) suBst ant} eomipeund ageoeding dnelaiml t ¢thamegterised in that it provides two or more

of:

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

(i1) a Raman spectrum substantially in accordance with Figure 2;and

(ii1) 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.
3. 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 L(+) Tartrate or a solvate thereof, characterised in that
5-[4-[2-(N -methyl—N-(2—pyridy1)amino)ethoxy]benzyl]t}ﬁazolidine-2,4-dione (Compound
(I)) or a salt thereof is reacted with a source of L(+) tartrate ion and thereafter, if required,
a solvate of the resulting L(+) Tartrate is prepared; and the L(+) Tartrate or a solvate
thereof is recovered.
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1 or Figure 3;and (iv) a Solid State 13C NVR spectrum substantially in
accordance with Figure 4. 4. A conpound according to any one of clains 1
to 3, in weddfiked form 5. A conpound according to any one@igeliazse 1 to
3, in a solid dosage form 6. A conpound according to any one of clains 1
to 3, in a pharmaceutically acceptable formcapable of being mlled. 7. A
conpound according to any one of claims 1 to 3, in a pharnaceutically
accept abl &-f or AR wisalcompesition spaprisiag S-[8-[2ANometwbN-Qor preparing the
L(+) Tart rgtigyDimito RenbyIRAROSldisNA USRS T, ' ]
5-[4-[2-(@ 7 I-I\Z?léd-@!ri E@ m no) et hoxy] beﬁgs?rfrtatﬁitog?tgﬂvﬁtier%?rﬁ?ﬂ-di one

( Conpound ang%‘)hg’(ﬂ’acﬁ %@ﬁ%af’?f’ﬁ gqcaing Ty %fﬁﬁ’éd with a source of L(+) tartrate

ion and thereafter, if required, a solvate of the resulting L(+) Tartrate

is preparegg an 1) 1A TR t sol e.thereof,is covered. 12 WO

oo 10553 Pl Gé‘g‘i‘}’gg%%’g Syl ﬁAé‘%ﬁ‘aerﬁ’r‘r’g‘g‘Iéﬁzt'P%%‘?lygﬁ JEfBRge N e

5-[ 4- [ 2- ( R-4rdiong L(N-tetrateerrs sV araihiereof &riox 9 weactiye jthenapgntitc sulistape?, 4- di one

L(+) tartrate or a solvate thereof. and a pharmaceutically acceptable

carrier therefor. 10. A conpound

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

L(+) tartrate ofu& &@-MapeN-hetgON-{Lpyritse)adindbthaLy by eyl eiANaHel L4-

subst ance. .11.14._% use o i .

5- [ 4- [ 2- (EHSTHYY SRR O ORI Pasreafolea theangiestysy of eavediement 8 82 4. di one

L(+) tart rehenant asd/soproplydatib ef diabeted mellituse coralitidn atsocatalf with dabéteanent f or

the trea : I i abetes nellitus, conditions
R Gt S e

associ at e us and certain conplications thereof. 13
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