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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, potassium salt or a solvate thereof.

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

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

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

In one favoured aspect, the Potassium Salt provides a Solid State 13C NMR
spectrum substantially in accordance with Figure 4.

In a'preferred aspect, the invention provideé 5-[4-[2-(N-methyl-N-(2-
pyridylyamino)ethoxy]benzyl]thiazolidine-2,4-dione, potassium salt, or a solvate thereof
characterised in that it provides:

(1) an infrared spectrum substantially in accordance with Figure 1; and
(ii) a Raman spectrum substantially in accordance with Figure 2; and
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pyridyl)amino)ethoxy]benzy!]thiazolidine-2,4-dione (Compound (I)) or a salt thereof,
preferably dispersed or dissolved in a suitable solvent, is reacted with a source of
potassium ion and thereafter, if required, a solvate of the resulting Potassium Salt is
prepared; and the Potassium Salt 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
such as dichloromethane, or water ; or 2 mixture thereof.

Conveniently, the source of potassium ion is potassium hydroxide. The potassium
hydroxide is preferably added as a solid or in solution, for example in water or a lower
alcohol such as methanol, ethanol, or propan-2-ol, or a mixture of solvents. An alternative
source of potassium ion is a potassium alkoxide salt for example potassium tertiary-
butoxide.

The concentration of Compound (I) is preferably in the range 2 to 25%
weight/volume, more preferably in the range 5 to 20%. The concentration of potassium
hydroxide solutions are preferably in the range of 2 to 110% weight/volume.
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When used herein the term "Topget" is generally determined by Differential
Scanning Calorimetry and has a meaning generally understood in the art, as for example
expressed in Pharmaceutical Thermal Analysis, Techniques and Applications", Ford and
Timmins, 1989 as “The temperature corresponding to the intersection of the pre-
transition baseline with the extrapolated leading edge of the transition".

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 11 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-cating,
such as obesity and anorexia bulimia. Additional conditions associated with diabetes
include polycystic ovarian syndrome and steroid induced insulin resistance.
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The active compound may be administered by any suitable route but 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, jactose and other similar
agents. Suitable disintegrants include starch, polyvinylpyrrolidone and starch derivatives
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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 concemed.

As used herein the term 'pharmaceutically acceptable’ embraces compounds,
compositions and ingredients for both human and veterinary use: for example the term
‘pharmaceutically acceptable salt’ embraces a veterinarily acceptable sait.
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Thus in particular there is provided a pharmaceuncal composition comprising the

Potassium Salt or a solvate thereof and a pharmaceutically acceptable carrier therefor,
wherein the Potassium Salt or a pharmaceutically acceptable solvate thereof is present in
an amount providing 1, 2, 4, 8, 4 to 8 or 8 to 12mg of Compound (I); such as Img of
Compound (I); such as 2mg of Compound (I); such as 4mg of Compound (I); such as
8mg of Compound (I); such as 12mg of Compound (I}.

The invention also provides a pharmaceutical composition comprising the
Potassium Salt or a pharmaceutically acceptable solvate thereof in combination with one
or more other anti-diabetic agents and optionally a pharmaceutically acceptable carrier
therefor. i

The invention also provides a method for the treatment and/or prophylaxis of
diabetes mellitus, conditions associated with diabetes mellitus and certain complications
thereof, in a human or non-human mammal which comprises administering an effective,
non-toxic, amount of the Potassium Salt or a2 pharmaceutically acceptable solvate thereof
in combination with one or more other anti-diabetic agents.

In a further aspect the present invention provides the use of the Potassium Salt or
a pharmaceutically acceptable solvate thereof in combination with one or more other anti-
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sulphonylureas and alpha glucosxdase inhibitors. The other antidiabetic agent is suitably a
biguanide. The other antidiabetic agent is suitably a sulphonylureas. The other
antidiabetic agent is suitably a alpha glucosidase inhibitor. Suitable antidiabetic agents
are those disclosed in W098/57649, W098/57634, WO98/57635, W098/57636,
W099/03477, W099/03476.
The contents of the above mentioned publications are incorporated herein by
reference.

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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contents of the above nmentioned publications are incorporated herein by
reference. No adverse toxicological effects are indicated in the above
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()2 pyri }@}ﬁin&!él)el 'ﬁ@iﬁy | Digstyvent Waaéﬁdpofhtﬁbwﬁe#mﬂwerbprepmrassglumthesﬁ-lt (3.25
as a 2.4-
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pot assi uTAta a§8| Eiﬁt assi um hydroxide (0.56 g) in water (1 m)
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A solution of potassium hydroxide (0.56 g) in water (1 ml) was added to a stirred
suspension of 5-[4-[2-(V-methyl-N-(2-pyridyl)amino)ethoxy]benzyl}thiazolidine-2,4-
dione (3.0 g) in propan-2-ol (30 ml) at reflux. Within 5 minutes the solution became
clear before a precipitate began to form. The stirred mixture was cooled to 21°C over
approximately 90 minutes. The solid precipitate was collected by filtration, washed with
propan-2-ol (10 ml) and dried under vacuum for 16 hours to afford 5-[4-[2-(N-methyl-N-
(2-pyridyl)amino)ethoxyJbenzyl]thiazolidine-2,4-dione, potassium salt (3.14 g) as a white |
crystalline solid. |

Found (%): C: 54.44, H: 4.53, N: 10.45; Expect: C: 54.52, H: 4.83, N: 10.60.

The potassium ion level was determined as 9.9% by wt (expect: 9.9%) by ion
chromatography.

Water content (Karl-Fisher): 0.2 % by wt.

Example4  5-[4-[2-(IN-Methyl-N-(2-pyridyl)amino)ethoxy]benzyljthiazolidine-2,4-
dione, potassium sait



clear before a precipitate began to form The stirred m xture was cooled to
21C over approximately 90 minutes. The solid precipitate was col | 8ct ¢AR 005

filtrati ogpoopgngd with propan-2-ol (10 m) and dried und or 16
hours to afford 5-[4-[2-(N met hyl - N- PETERGHIR

(2-pyridyl)am no) et hoxy] benzyl ]t hi azol i di ne-2, 4-di one, potassiumsalt (3.14
g) as a white crystalline solid. Found (%: C 54.44, H 4.53, N 10.45;
Expect : Qotishivbis-bittoxiHed .41 whid aBed tBNEsiRRH 38¢PekToh GPSJ[@{@J(NWH&h?eNBV m ned
?SKargi _9 Ifi) %ﬁ’"dﬁﬁgﬁ@glﬁ@%‘lﬁg%&gﬂg&@QEC%EO%%r ?.%héﬁ'in Py P hcet R0 ThI) at

5-[ 4- 2-( Wét T stiarebmintpreqyas maninined s sflppdenky minytes apddheripenptedtos- di one,
pot assi undlS&laver grirodinditdty 100ar. Wik 0212625361 1PEEd CRELL LM Sabledasigi ethy!

t - but oXi dRefafe 48 nil)) 2@ 8rid@ dRgkrbActu bl S0°%os Y RERSkPPiel the 5-[4-[2-(V=
TR h AL S o
mai nt ai nedf aa‘t’hli:?eqrb’@!ﬁulﬁ‘lérsoh@: m nutes and then cooled to 21 C over
approximately 1 hour. The solid was collected by filtration,. washed with

et hy| acfzﬁﬁﬁf%lo {Eg-jﬁ@ﬂzﬂéhﬁ*i’-;\!f'-(ﬁﬁ&ﬁ)i?ﬁiﬁﬂﬂo%thﬁ%bERiylftﬁiaQRH&iﬁe-tz94-y el d
i

the 5-[4- ne

-pyridyl) %@f&sﬁ f’b‘inzyl ]thiazolidine-2,4-dione, potassiumsalt (3.30 g)
as a whi t& selniien af potassiw hydroxideddlez)sn Bafes {3.0 nfly wik ptidad to M stirred

(2- pyri dyduppenision oftShiax(2} e meyl-M-(0- gaalyhdinier)éthéxy BeRA)thiRa AsRlym sal t A

sol ution gf, _E@.S%i xHroiS}' dryi ég()(nﬁ) refi | Pnd@hld reWas r&@(ﬁt&%@g%j to a

stirred sys i.on

5-[4-[ 2- (fﬁﬁ}'rg 9P IRptEs 30d tham oegladie AT R avsraperempiel hhen Jihssobd #asdi one
(25.0 g) YoHegedpnifiltratizn, p2sgedmwith proprefial X350 Milearst driadathdei wdounm ané8°C

mai nt ai nefdr & houre td Wfofdothe T4 ML AShINH- (LSRG DRNed)éBoRAbénAN ET

appr oxi ; 19U - i I [+ tion, washed with
pr opan- rzrq 0 %(115%'1%1’;# %Hgg’g}o?%%f hﬁ‘nﬁﬁz\@g )tﬁ%gg@%%ésufﬂé}rlé %idﬁour s to afford
the 5-[4-]2-(N-nethyl -N-(2-pyridyl)am no)et hoxy] benzyl ]
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solid. Characterising data recorded for the product of Exanple 3 The
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1668, 16088153y 1 95 gnieqéals; Bands;wore absowed agolH681 3605, 16963155924937.1224,
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recorded using a Perkin El ner

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: 2924, 2867, 1667, 1595, 1557, 1534, 1501, 1462, 1438, 1422, 1389,

1364, 1309, 1262, 1244, 1220, 1206, 1197, 1178, 1155, 1106, 1080, 1060, 1007, 977,

963, 922, 896, 829, 782, 764, 746, 729, 692, 662 cm™. '

The Raman spectrum (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: 3068,
3055, 3012, 2925, 2900, 2868, 1663, 1611, 1560, 1463, 1439, 1424,°1387, 1313, 1275,
120?, 1179, 1158, 1099, 1057, 977, 923, 897, 842, 783, 750, 726, 663, 633, 480, 405, 347
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,
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14.3 3
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20.5 2.4
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28.4 4.5

296 4.3

29.9 2.6

30.9 6.1

32.1 10.1

32.8 2.5

33.2 7.3

34.5 3.1
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Properties of the Potassium Salt, recorded for the product of Example 5

Solid State Stability of the Potassium Salt
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 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 101%
initial).

b} 50°C: No significant degradation observed (HPLC assay 99% initial).

Solubility of the Potassium Salt

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

Solubility: > 100 mg/ml.

Melting Range of the Potassium Salt

The melting range of the Potassium Salt 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 Range: 196.4-200.6°C

Tonset of the Potassium Salt

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

Tonset (10°C/minute, closed pan): 205°C
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sol ubi | |€ﬁ‘#ﬁ!§sconfl rmed by an HPLC assay of a saturated sol ution.

Solubility: > 100 ng/m . Melting Range of the Potassium Salt The nelting

range of the ot assi um. Sal t was .det er m. ned rdi ng, t.o the nmethod descri bed
[ the Ues. Ph Blice] comRpRAT CHOBRINE 1 1L CMBREY B Pange. or

t enper atpyrﬁl yDaftiss)etiok gbéery lmaﬁmdim 24-ld$dri&€pomsBUﬁf‘dalt5(ﬁﬁ Fordssiung poi nt

i nstrung

Meltin 196. C Ton Pota Salt The
Tonset oﬁalp @&’Iﬁﬁ‘qﬁcﬁﬁg‘%@ﬁ&ﬁc% 1 E‘g B'b"eﬁ '} é?‘iﬁ ‘éﬁ%sg‘ii Kni ng
Cal or i mepreyent isamgmeur? ckvlamglm‘eﬁ ESUW ) appartatlmag of 6+{dqR2-(NielyNaut e,

cl osed p@g};gld[z%SOCCj 200 tl%zpc‘)lhlgllsnc-i'zt dfbn%harcfrgck?ut |ag§ucg nposi ti on

conpri si

pyri dyl )amiepl:abbtdaniey]ﬂhmemyl ] t hi azol i di ne- 2, 4-di one potassiumsalt (the
Potassium Salt) or a pharmaceutically acceptabl e solvate thereof wherein
the Potassium Salt is present in an anmount providing 1, 2, 3, 4, 4 to 8 or
8 to 12nB. of B-jhtnhacefiNcatebmplosibon according to claim 1 comprising the Potassium

(2-pyri dg%l}g{}%lpﬁ) @Q&Yohﬁgﬁéé@glabi}!s% 'tén@rbfeéﬁgﬁl :fhzaﬁhaﬂl‘?ﬁr&%ﬂn

phar maceut| acce arrier ar I'TB.C%Ut I Cé.

conposi t #oh Gadc r%llﬂgllt@lﬂrbgﬂfi[%&r@ﬁn@thﬂ -N#2Z Potassium Salt or a

phar mace L in an anount providing 1, 2, 3,
4, 5, 6, Bgﬁ&’gﬁrﬂgﬁn@fe ﬁao&’ﬁrlﬂiﬁmd&gfﬁn‘%m[‘ge‘%ez (N- et hyl - N- (2

pyridyl)am no) et hoxy] benzyl] thiazolidine-2,4-dione. 3. A pharmaceutical

conposi t 3on a@?ﬂl‘iﬁinﬁ@edtféal(ﬂoﬁi ﬁwn%@éﬂiﬂingwglahﬁq &ﬁﬁﬁsﬁmglme Poedskiufi a
phar mace%ﬂi cal | acce | e so te. thereof .in an anmpunt 8 |d|‘§g 2ng of
4-

5-[4-[ 2- Pﬂ%ce V.aasﬂ $00YasE MSIERf B FPOYIPEOvIHin di one.
4. A phar5n[ac[ehm-ﬁathywncmppﬁdﬂ)mﬂm)eﬂﬂxyﬂgemzyl]mmazohdme-mmm| ng the

Pot assium Salt or a pharmaceutically acceptable solvate thereof in an
amount providi ng 4ng of

5- [ 4- [ 2- @\ metApharhtag@utival caiypositivnroyattingty thamdy tgmpiisiag thedtotassam - di one.
Iio ¢ ngrﬁ:%m ?'ﬁtﬂhﬁﬂ'ﬁac%ﬂ{ﬂ:ﬁ?' arcl:éﬁ?abqg Stk BRrdd? it bR hibint prOVBIgHnWof hE
5-[4-[2-(N-methyl-N-(2-pyridyl)amino)ethoxy]benzyl]thiazolidine-2,4-dione.

5. A pharmaceutical composition according to claim 1, comprising the Potassium
Salt or a pharmaceutically acceptable solvate thereof in an amount providing 8mg of
5-[4-[2~(N-methyl-N-(2-pyridyl)amino)ethoxy]benzyl]thiazolidine-2,4-dione.

6. A pharmaceutical composition according to claim 1, comprising the Potassium
Salt or a pharmaceutically acceptable solvate thereof in an amount providing 4-8mg
of 5-[4-[2-(N-methyl-N-(2-pyridyl)amino)ethoxy]benzyl]thiazolidine-2,4-dione.

7. A pharmaceutical composition comprising 5-[4-[2-(N-methyl-N-(2-
pyridyl)amino)ethoxyjbenzyl]thiazolidine-2,4-dione potassium salt or a
pharmaceutically acceptable solvate thereof wherein the Potassium Salt is present in
an amount providing 1, 2, 3, 4, 4 to 8 or 8 to 12mg of 5-[4-[2-(N-methyl-N-(2-
pyridyl)amino)ethoxy]benzyl]thiazolidine-2,4-dione in combination with one or more
other anti-diabetic agents and optionally a pharmaceutically acceptable carrier

therefor.
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Salt or a pharnmaceutically acceptable solvate thereof in an armuntg qranoﬁnng
8ng of

5-14-[2-(N-met hyl - N-(2- pyri dyl ) am no) et hoxy] benzyl ]t hi azol i di ne- 2, 4-di one.

6. A pharnaceutical conposition according to claim1, conprising the
Potassium Salt or a pharmaceutically acceptable solvate thereof in an
anount providing 4-8ng of

5-[ 4- [ 2- §.N- neAlopmpgun@ Se [ 2 «(N-nathiyk D)@t hoxy] benzyl ] t hi azol i di ne- 2, 4- di one.

oyri oy ) RO Bf koA TREIM R SRR Rthepettamar R I W ol or

phar mac eplidroatduficaliy agreptable soblatesthercofifor asd assineactive therape®ic sibstanne Salt i s

present | . i di . : I

B P 2- PRersEl e RbiuRY it S phodin an athouth sob ik £7, £ 43 b8 L) ;o1

i n conbi h2mgoh S+AR-(Drmetyl-Me(2epyrutybeminojethoxi]aenayl thiaggliding-2ahd optional ly a
phar mace_?hingal | y acceptable carrier therefor. -12 01 MAR 2005 8. A conpound
5-[4-[2-(N-met hyl - N-(2- pyridyl)am no)et hoxy] benzyl ]t hi azoli di ne-2, 4-di one
potassiumsalt or a pharmaceutically acceptable solvate thereof for use as

an activg t heha%@ﬁfisg[,@%% @%%’m%%‘%ﬁ@%ﬁﬂfb%yﬁ%hmﬁﬁ esent in an

t id
gmf) 25‘ [ 2P %@fﬁﬁﬁammwswm sphyrmmseesicallnescgpiebis splvptathersel, fonthe- 2, 4- di one.
9. A usenphuprhie ba ﬁiﬁltiﬁ%hléﬁﬂafo%ﬂezﬁdaﬁﬁérﬁxhﬂ@lf'bﬂ%ﬁhﬁm%Ylﬁ%ﬁé'téé(| ] thi azol i di ne-

2,4-dione potassiumsalt or pharmaceutical |y acteptabl ¢ sol vate thereof,

for the Wﬁu&&@@%@n%ﬁs.ﬁdﬁiﬁﬂW‘éﬁ?ﬁiﬁ@t‘?sdﬁelliﬂ’.é afliié}iﬁt%ﬁ?mﬂh‘d’ﬁ’ﬁflsprophyl axi s of
di able_t es tthdiraifi 'ﬁﬂﬁ?ein ﬁ]@fFBtﬁdsﬁﬁf??SﬂSi%%bs%%lﬁiﬂ a_ﬂahtbuﬂlt ?ﬁaﬁmg e, BI{ juptoand cert ?I n
conpl i cati ons ereg ei otasgium Salt i resent jn an anoun
pr gei di né o_[% tg,lagl,g @,S-M-m&-@eg}ytl-g\ﬁggp@aiammo etlmxy]%ex?zy?]stluazohd?ne-

5-[4-[2- CM-ahby! - N- (2-pyridyl ) am no) et hoxy] benzyl ]t hi azol i di ne- 2, 4-di one.
10. A conposition according to claiml1l to wherein the PotassiumSalt is in a

bulk mlled form
10. A composition according to claim 1 to wherein the Potassium Salt is in a bulk

milled form.
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