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20  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, hydrochloride characterised in that
it:
25 ) provides an infrared spectrum containing peaks at about 1745, 1516, 1257, 1056
and 803 cm-1;
(i)  provides an X-ray powder diffraction (XRPD) pattern containing peaks at about
10.1, 13.4, 17.2, 22.2 and 29.4 °20; and/or
(ili)  provides a Raman spectrum containing peaks at about 1314, 1242, 1185, 918 and
30 404 cm-l.
In one favoured aspect, the Hydrochloride provides an infrared spectrum
substantially in accordance with Figure 1.
In one favoured aspect, the Hydrochloride provides an X-Ray powder diffraction
pattern (XRPD) substantially in accordance with Figure II.
35 In a further aspect, the Hydrochloride provides a raman spectrum substantially in
accordance with Figure III.
The present invention encompasses the Hydrochloride isolated in pure form or

when admixed with other materials.
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Conveniently, the source of hydrogen chloride is a solution of hydrogen chloride

20  in an appropriate solvent, usually the reaction solvent, for example propan-2-ol.
Alternatively, the source of hydrogen chloride may be provided by concentrated
hydrochloric acid or aqueous dilutions of concentrated hydrochloric acid which are
suitably diluted so as to provide the required product, although concentrated hydrochloric
acid is preferred.

25  Itis considered that the Hydrochloride can be produced in the above mentioned reactions
in the presence of small amounts of water but as stated the reaction is preferably carried
out under anhydrous conditions.

The reaction is usually carried out at ambient temperature or at an elevated
temperature, although any convenient temperature that provides the required product may

30  be employed. A preferred temperature is in the range of from 20-120°C, such as 30°C to
80°C, for example 70°C.

Recovery of the required compound generally comprises crystallisation from an
appropriate solvent, conveniently the reaction solvent, usually by cooling to a temperature
in the range of from 0°C to 40°C, for example 20°C.

35 In one preferred form the recovery comprises initial cooling to a first temperature,
such as 35°C to 70°C, preferably 50°C to 60°C, thereby allowing initiating crystallisation
and thereafter cooling to a second temperature, suitably in the range of 0°C to 40°C, to
complete crystallisation.
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20
For the avoidance of doubt when used herein the terms "non-hygroscopic”,
"slightly hygroscopic", "moderately hygroscopic" and "very hygroscopic” are to have the
meanings defined by the above mentioned criteria.
Furthermore, the term "slightly hygroscopic" can particularly mean a compound

25  showing a % weight gain under the above mentioned criteria of any one of 2-9%, 2-8%,

2-7%, 2-6%, 2 —=5%, 2-4% and 2-3%.
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,

30  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.

35 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.
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on the mode of administration.
Compositions are prepared by admixture and are suitably adapted for oral,

20  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.

25 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

30  agents. Suitable disintegrants include starch, polyvinylpyrrolidone and starch derivatives
such as sodium starch glycollate. Suitable lubricants include, for example, magnesium
stearate. Suitable pharmaceutically acceptable wetting agents include sodium lauryl
sulphate.

Solid oral compositions may be prepared by conventional methods of blending,

35  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.
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20 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.

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

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 salt.

30 The present invention further 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 Hydrochloride to 2 human or non-human mammal in
need thereof.
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w

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

invention.
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not | i miandjthe stregipixgy warmed (gyQy e%’h’e‘ m@r%eséﬁfr splyiaan wescahgsreds ;
Pr epar atAfier @blibg fok4I°L- ¢ mpengd of\or(cZhour the resulting cloudy solution was

pyr It idyl )Wh@%b@m ﬁilld)ﬁfamlhédmag@ héfpdrgturs fr dipenied by Dheehiras kdealtmgA
m Xt ur e

5-[4- 2_ esus n was ¢ to 30? an the t1)d;r2|r tcollecte bvﬁltrat di one
(6.0 o) V&%ﬁ&"ﬁ% éﬁor@% 81{@26% S ReTeY ?—? it e, ©

ni trogen16 auwpophes de tmles@@m@pu asof whijeleryglehing lsplod [i}l’ég)n pr opan- 2- ol (5 6
N, 5.0 M) was added and the stirred mxture warnmed to 700C. at which

poi Nty a Mggﬁf@ﬁ%mtufdgoqma@ observed. After cooling to 450C over a period
of one hour e resulting cloudy solution was 10 warned to 600C and

mai ntai ned at _this tenperature for aODerlod of 1 hour. The resulting thick
whi t e sudpensilomseds ! @e®led! pak30®%HE t he solid product coll ected by
filtration, washed with propan-2-ol (25 nml) and dried under vacuum over
phosphorgig el AXAIYsisf or 16 hours to give the title conpound as a white

cr y%@al I gsolid (5.7 g). 1@ Mebd i ng pokpg 168 1790 DSC: T onset =
166 ﬁhe ooy ( (‘:18}?2%1\1538 SCl) C;54.89 H; 5.12 N; 10.67

Ionic chlorine: Determined as 9.0% wt/wt (theory for CgH,gN303SCl : 9.0% wt/wt).

25  Water content: Determined as 0.2% wt/wt using a Karl Fischer apparatus.

Example 2: Preparation of 5-[4-[2-(N-methyl-N-(2-
30  pyridyl)amino)ethoxy]benzyl]thiazolidine-2,4-dione hydrochloride

A mixture of 5-[4-[2-(N-methyl-N-(2-pyridyl)amino)ethoxy]benzyl]thiazolidine-2,4-
dione (4.0 g) and propan-2-ol (100 ml) was stirred and heated to 700C. Concentrated
hydrochloric acid (1.1 ml) was added to the stirred reaction mixture which was observed

35  to give a clear solution after approximately 3 minutes. The stirred solution was cooled to
580C and then maintained at a temperature between 58 — 60 OC for 1 hour. The resulting
white suspension was cooled to 30°C and the solid product collected by filtration, washed
with propan-2-o0l (20 ml) and dried under vacuum over phosphorus pentoxide for 64

hours to give the title compound as a white crystalline solid (4.3 g).
40



El emrental Analysis: 20 Found: C, 54.88 H 5.16 N, 10.56 Theory:
(C18H20N3CB8SCl1) C, 54.89 H 5.12 N, 10.67 lonic chlorine: Determ ned as
9. 0% W AW ofidsegpery for CLI8H20N3GBSC1 : 9.0% wt/w)- 25 WelcercepantBnt :
Determined as 0.2% wt/w using a Karl Fischer apparatus. Exanple 2:
Preparation of 5-[4-[2-(N-nethyl-N(2 30

pyri dyl )Hggma@ﬁa@y(wﬂﬂrﬁyaﬂdcmoaml i di ne-2, 4-di one hydrochloride A m xture

of 5-[4-] B ofl\ﬂhé% &%&m@ylhé @m mb%gpw&@@wydcbmhgz@hmh R-12, 4-

d 0C.
o (oo i MUl s
m xt ure R}\%gtt B %8 %’efg(? P’i}lég ls PER s eLRer ! approxi mately

3 ni Rut ghe SqTHEleé’YarSrqbé%FV%l% ?Qrf%vas cool ed to 580C and then mai nt ai ned at
a tenperature between 58 - 60C for 1 hour. The resulting white suspension
was cool Eadndlosi@O0C and the solid product collected by filtration, washed

wi th propan- 2Figd hfd6ctitbidasul drioachygnsiespivacuum over phosphorus pent oxi de
for 64 hours to give the title conpound as a white crystalline solid (4.3

A0 & { Lhe Hyddsaiesigepi city of the Hydrochl oride
A Sal”p' e é?&qft? & {h% %ﬁ?g f %2% lmg&'iceﬂﬁsrkeQn@%gé' %dp@d o Exanpl e
atg g

ool I et

1, s

of 43 d EPH?“ %Fﬂé’ogsa Féalgpfa‘iv??elbltrﬁ‘%?ﬁ’éct d. The
per cent a@@swwﬁdd&wnrpfowat%afﬂ%@egSﬁiﬂl@e%gvhﬁﬁéecrl%&o OBV, /%mf@oncl usi on
The hydribeapproxiieate aplubilisy meimibygasoedayated. i s&dlerwu‘yassth&memmyleéﬁa

Sol ulisi | i hourbf intenealifmireyideinoe bl ubseéqmgnoéiondieg valpreamasatiophaced in a 20nL
volunetric flask, and water added in 2.5nL aliquots. The sanpl e was

ul trason“%&e{,id@etd 9t ()i d di ss@pdérvationf ter each subsequent addition of
wat er and then exam ned. When a cl ear sol ution was obtained, the

appr oxi e.solubility ng/nL was he sol ution was then exam ned
%5 ! ; gf?éu%gfsﬁgp%gglgl

at intervals for evidence guent cl oudi ng or
pre | tation. Water added total i)rrLd) (bservati on
5.0mL redominantly clear, only partially cloudy
7.5mL Clear solution obtained.
Remained clear after standing at 219C
25 for a further 2 hours. Approx. solubility 7mg/mL
Conclusion

The white crystalline solid dissolved readily to give a clear solution with a good
aqueous solubility. The solution subsequently remained clear with no evidence of
30  precipitation or clouding of the solution. This data confirms a previous experiment on
a different batch of the Hydrochloride that also evidenced good solubility and provided
a clear solution with no evidence of precipitation or clouding of the solution

Characterising data recorded for the product of Example 1:
35
A Infrared

The IR spectrum (Figure I) was recorded as a liquid paraffin mull using a Perkin-
Elmer 1720x FTIR instrument at a resolution of 2 cm-1. The spectrum obtained is

shown in Figure . Bands were observed at:

40 1745, 1696, 1641, 1609, 1544,1516, 1331, 1313, 1289, 1257, 1243, 1230, 1203,
1185, 1157, 1073, 1056, 1032, 1015, 984, 918, 907, 873, 841, 811, 803, 772, 738,
714, 657, 618, 605, 560, 527 and 505 cmL.

B X-Ray Powder Diffraction (XRPD)
45  The XRPD pattern of the Hydrochloride (Figure II) was recorded using a using the
following acquisition conditions: Tube anode: Cu, Generator tension: 40 kV, Generator

-8-



2.5mL O oudy suspension 20 5.0nL Predom nantly clear, only partially
cloudy 7.5nL Cear solution obtained. Remai ned clear after standing at
210C 25wioog1/686d6ur t her 2 hours. Approx. solubility 7ng/ nLPCUGBEI/QIPbN The
white crystalline solid dissolved readily to give a clear solution with a
good aqueous solubility. The solution sybsequently r ined clear with no
evi denceurEmt) BAeStas; 318lS: &Y 3& EP‘%)ERZHI‘?@SOQ Qtaehgtes}’oﬁl%ft 5332 thiTém‘EiB’Fra

confi r nstep: Jdr@sdconds. experiment on a different batch of the Hydrochl oride
that al so evidenced good solubility and provided a clear solution with no
evi denc 61 Pt | i : i aracterising data
reco degh%gtgglﬁgd %B%gffé‘@[ké% %g%%pﬂgelﬂ%PQ%%g%glr%%lrr&a%dégr—r‘laﬁgl[ R spectrum

(Fi g{Jre Iglvvas recorded as a liquid paraffin mull using a Perkin- El ner
1720x FT¥eRelastrunent at a resolution of 2 cm 1. The spectrum obtained is
shown in Figure |. Bands were observed at: 40 1745, 1696, 1641, 1609,

1544, 1955 dFmn] I Remtive2sy. 1257, 1243, 1230, 1203, 1185, 1157, 1073,
1056, 1032\’3'@%3 3, 8t4 i918’ 907, 873, 841, 811, 803, 772, 738, 714, 657,
618, 605, 527 MRS05 |cm 1. B X Ray Powder Diffraction (XRPD) 45 The
XRPD pdt t éf#P)of [t he €¥¢Hrochl oride (Figure 11) was recorded using a using
the falloyng acqui gigionlconditions: Tube anode: Cu, Cenerator tension:
40 kV, L:enH,EL[OI’_ ’Blél.\? Ul£68646 PCT/ GB01/01131 current: 40 mA, Start
angl e: 2—020—Hnrd—angre—35.0 20, Step size: 0.02 20 , Tinme per step:
10.0 sacontk4 Ctararsglri stilc XRPD angles and relative intensities are
recorded itB.Fablle |.24.3 Tahle |. Diffraction Relative

14.0 4.5

14.6 2.6

15.0 10

16.1 38.2

16.3 91.6

17.2 28

17.7 69

18.1 49.5

19.3 14.2

19.6 46.1

20.4 14.2

20.9 6.9

21.2 249

22.2 100

22.4 72.5

22.7 36.4

23.6 98.2

23.8 79.8

248 49 .1

25.5 10.6

26.1 18.9

26.4 35.9

271 35.2

27 .4 22.9

28.1 32.6

294 32.9

30.0 18.8

30.6 214




Angle Intensity (20) (% 10.1 4.9 11.8 15.2 12.4 8.1 13.4 24.7 14.0
4.5 14.6 2.6 15.0 10 16.1 38.2 16.3 91.6 17.2 28 17.7 69 18.1 49.5
19.3 14w orkQefs 46.1 20.4 14.2 20.9 6.9 21.2 24.9 22peT¥dioR314 72.5
22.7 36.4 23.6 98.2 23.8 79.8 24.8 49.1 25.5 10.6 26.1 18.9 26.4 35.9
27.1 35.2 27.4 22.9 28.132.6 29.4 32.9

31.1 11.8

32.1 20

32.6 20.5

33.0 19.8

33.9 23.5

34.5 29.6
C Raman

The Raman spectrum (Figure III) was recorded with the sample in a glass vial in a
5  Perkin-Elmer 2000R FT-Raman system, at 4 cm-1 resolution. Excitation was from a
Nd:YAG laser (1064 nm) with a power output of 400mW. Bands were observed at:
3100, 3068, 2927, 2893, 2863, 1746, 1706, 1611, 1587, 1545, 1446, 1382, 1360, 1314,
1287, 1242, 1212, 1185, 1156, 1096, 1073, 1032, 1017, 984, 918, 828, 772, 741, 715,
659, 636, 619, 606, 527, 506, 471, 440, 404, 333, 302, 262 cm™1.
10

15

20

25

35
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30.0 18.8 30.6 21.4 -9 WO 01/68646 PCT/(GB01/01131 31.1 11.8 32.1 20 32.6
20.5 33.0 19.8 33.9 23.5 34.5 29.6 C Ranman The Raman spectrum (Fi gure

I11) wasybepededed With the sanple in a glass vial in a 5 fRandsdoiroEisrer 2000R
FT- Raman system at 4 cm 1 resolution. Excitation was froma Nd: YAG | aser

(1064 nn) mﬁth a power output of 400nmW Bands were observed at: 3100,
3068, 2994ims2893, 2863, 1746, 1706, 1611, 1587, 1545, 1446, 1382, 1360,

1314, 28 1242, 1 96, 1073, 1017, 984, 918, 828,
772, 74]1I 715(* Slﬁé?é‘“a ’60“‘%&%“6% ? n%ffgygf@é%opl“zﬁrls iﬁb Yﬁf@ﬁco%% 302, 262
cm 1. h@dro]:ﬁlorﬂ@sal&b’of 34-[BEN- me’tﬁ)yl\M)(]Dl/ 68646 PCT/ GB01/01131 dains: 1. A

ﬁ;gf;gﬂ%'%hl mnl q$ﬁ%%%%ﬁﬁgzgﬁ£np?qn?8§€plC or slightly hygroscopic

yrlﬁyl)an1no)ethoxy]benzyl]thlazol|d|ne 2,4-dione. 5 2. A conpound
S5-[4- [ 2o N- met Byrhy &MZSQM @M%&H}m)@lﬁ%xji)%%yéthw]%ﬁbuﬂm@nd%e4 di one,
hydr ochl ori de characterlse
2,4-dione, hydrochloride charactensed 1n that it:
(1) provides an infrared spectrum containing peaks at about 1745, 1516, 1257, 1056
and 803 cm-1;
10 (i) provides an X-ray powder diffraction (XRPD) pattern containing peaks at about
10.1, 13.4, 17.2, 22.2 and 29.4 °26; and/or
(1ii))  provides a Raman spectrum containing peaks at about 1314, 1242, 1185, 918 and

404 cm-1.

15 3. A compound according to claim 2, wherein the Hydrochloride provides an

infrared spectrum substantially in accordance with Figure I.

4. A compound according to claim 2 or claim 3, wherein the Hydrochloride provides

an X-Ray powder diffraction pattern (XRPD) substantially in accordance with Figure II.
20

5. A compound according to any one of claims 2 to 4, wherein the Hydrochloride

provides a raman spectrum substantially in accordance with Figure III.

6. A process for preparing the Hydrochloride according to claim 1, characterised in
25  that 5-[4-[2-(N-methyl-N-(2-pyridyl)amino)ethoxy]benzyl]thiazolidine-2.4-dione

(Compound I) or a salt thereof, preferably dispersed or dissolved in a suitable solvent, is

reacted with a source of hydrogen chloride; and thereafter the Hydrochloride is recovered.

7. A process according to claim 6, wherein the reaction is carried out under

30  anhydrous conditions.

8. A compound according to any one of claims 1 to 3, for use as an active

therapeutic substance.

[U8]
wn

0. A compound according to any one of claims 1 to 3, for use in the treatment and/or
prophylaxis of diabetes mellitus, conditions associated with diabetes mellitus and certain

complications thereof.



(i) provides an infrared spectrum containi ng peaks at about 1745, 1516,
1257, 1056 and 803 cm1l; 10 (ii) provides an X-ray powder diffraction
(XRPD) RafdirkEuscoONnt ai ni ng peaks at about 10.1, 13.4, 17pér/Gadi/d1iand 29. 4
20; and/or (iii) provides a Raman spectrum contai ni ng peaks at about 1314,
1242, 1185, 918 and 404 cm 1. 15 3. A conpound according to claim 2,

wher ei n fohe Hy dnaeticaiticdBedmhpvsitdRscomprisidyf tha IRArsRREdewrsUbst antial Iy in
accordance with _ Figure I.14. A g&gpgund according to claim2 or claim 3,
wher ei n FﬁﬁE“ YA | 5P PRPIG PRUFHRETIUn  x- Ray powder diffraction pattern

(XRPD) substantially in accordance with Figure Il. 20 5. A conpound
according to any one of clains 2 to 4, wherein the Hydrochloride provides
a raman spectrum substantially in accordance with Figure IIl. 6. A process

for preparing the Hydrochloride according to claim1, characterised in 25
t hat

5-14-[2-(N-net hyl - N-(2-pyridyl)am no) et hoxy] benzyl]thiazolidi ne-2.4-di one
(Conpound |I) or a salt thereof, preferably dispersed or dissolved in a
suitable solvent, is reacted with a source of hydrogen chloride; and
thereafter the Hydrochloride is recovered. 7. A process according to claim
6, wherein the reaction is carried out under 30 anhydrous conditions. 8. A
conmpound according to any one of claims 1 to 5, for use as an active

t herapeutic substance. 35 9. A conpound according to any one of clains 1 to
5, for use in the treatnent and/or prophyl axis of diabetes nellitus,
conditions associated with diabetes nellitus and certain conplications
thereof - 11 WD 01/68646 PCT/ GB01/01131 10. A pharnaceutical conposition
conprising the Hydrochl oride and a pharmaceutically acceptable carrier
therefor. - 12
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