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certain novel conpounds, to a p sucli conpoun fo
pharmaceuti cal conpositions cont¥ n ng suchlconpounds and to th

such compounds and conpositions in medicine. European Patent Applicati
Publ i cati on -Nunber 0, 306, 228 relates to certain thiazolidi nedi one

derivatives discl osed sygaviuTe g]mgjmmﬁmmyw,;ﬂmg activity.
It

I's now surprisingly indicated that a specific group of conpounds from
within fornmula (1) of EP-A-0, 306,228 have inproved selectivity of action

and are therefore ofThiginvestidrideldidsao icertdih aotel 2dinpdiidspio Jyﬁeedslfoﬂpébﬁﬁ@
These conpo nd§ L ndi

g.Jndicated to be of artlcula use
treat nent and/ ora{) O@L@“gﬁ’iﬂg pg'?m&cﬁ‘é'fcag %onis ﬁe?‘ﬂm%s“r‘@ﬁgﬂpom‘m g,
hyper t ensi on amhe wmﬁsuolampmnddp@mpommu mieticinet her oscl erosis. In
addi tion these cOMPGHRGSean Farrt AppHE DA, PibiRasH Rbthiber 0,306,228 relates 1o certain

thiazolidinedione derivatives disclosed as having hypoglycaemic and hypolipidaemic

.., activity.
OQ- ~ iAo It is now surprisingly indicated that a specific group of compounds from
o o = = o | within formula () of EP-A-0,306,228 have improved selectivity of action and are
y & o @ . ..
§§= §§: 8 E£ therefore of particular use in the treatment of Type II diabetes. These compounds are
[N A
n 2228 also indicated to be of particular use for the treatment and/or prophylaxis of other
1 3- diseases including hyperlipidaemia, hypertension and cardiovascular disease,
1:"{:1 I _f; *; _\,}5 especially atherosclerosis. In addition these compounds are considered to be useful
N = 6 a o . . . . . . . .
o GE8 for treating certain eating disorders, in particular the regulation of appetite and food
BEE . _ , ;
‘5'5 : S intake in subjects suffering from disorders associated with under-eating, such as
;.:s_ ‘; = ;5, 5 anorexia nervosa, and disorders associated with over-eating, such as obesity and
it 8 g E %: anorexia bulimia.
8 2o
\g\g 3 go _ These compounds show good aqueous stability and good stability in the solid

form, certain of these compounds are indicated to be particularly stable. In addition
these compounds are significantly more soluble in water than the corresponding free
base.

The surprising and advantageous stability and aqeous solubility of these
25  compounds provides for significant formulation and bulk handling advantages.
Accordingly, the present invention provides a compound of formula (I):

_ .
@N—(CH:): —0—A ——cn,—u-»—( L M7
NH
. s\ér ._
)

ora tautomcrié form thereof and/or a'pharmaceutically acceptable solvate thereof,
wherein:

Rl represents a hydrogen atom, an alkyl group, an acyl group, an aralkyl
group, wherein the aryl moiety may be substituted or unsubstituted, or a substituted or

This Sheet Has Been R-.placed

|||I|I| i llll 1.




for treafigdusesgshai bieating di sqrders, .i.n;particular the regpcptdwys/ofsss
appetite and food i ntake kp subject si.suf-f éri ng..from di sorders associ at ed
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formula ( )
represents a counter-ion.

Suitable counter-ions M- include ions provided by pharmaceutically
acceptable acids. '

A suitable source of counter-ions M- is provided by those pharmaceutically

10  acceptable acids having a pKj, in the range of from 0.1 to 4.5 and especially in the
range of from 1.75 t0 2.5.

Favoured pharmaceutically acceptable acids include mineral acids, such as
hydrobromic, hydrochloric and sulphuric acids, and organic acids, such as
methanesulphonic, tartaric and maleic acids, especially tartaric and maleic acid.

15 A preferred counter-ion is the maleate ion HOOC.CH=CH.COO-.

Preferably, Al is hydrogen.

Suitable optional substituents for the moiety A2 include up to three
substituents selected from halogen, substituted or unsubstituted alkyl or alkoxy.

Favourably, A2 represents a moiety of formula (e):

20

()

wherein R2 and R3each independently represent hydrogen, halogen, substituted or
25 unsubstituted alkyl or alkoxy.
Suitably, R2 and R3 each independently represent hydrogen, halogen, alkyl or
alkoxy. .
Preferably, R2 and R3 each represent hydrogen.
Suitably, R1 represents hydrogen, alkyl, acyl, especially.acetyl, or benzyl.
30 Preferably, R1 represents an alkyl group, for example a methyl group.
Preferably the moiety :

960877%-9 .
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or a tautoneric formthereof and/or a pharmaceutically acceptable sol vate

t her eof WQI9d(0565% [err] represents a hydrogen atom an al kyPCI/GBE3/0853acy |
group, an aral kyl group, wherein the aryl noiety may be substituted or
unsubstituted, ora substituted or -2- Uhsubsti t ut ed aryl group; [err]
represents hydrogen or 1 to 4 optional substituents selected fromthe group
consisting of: alkyl, alkoxy, aryl and hal ogen or [err] represents two
subst it uent s iofoomitladBris a oxoittyrof foromda : whi ch substituents together with the
carbon atons to which they are attached forma substituted or unsubstituted
aryl group; A2 represents a benzene ring having 1 to 3 optional

substituents; and M represents a cofipter-ion.
| A
. ~ 1

N NR —
5

- wherein Al and R! are as defined above _
A preferred compound of formula (T) is 5-[4-[2-(N-methyl-N-(2-
pyridyl)amino)ethoxy]benzyl]jthiazolidine-2,4-dione maleic acid salt.
The compounds of formula (I) are salts. The present invention extends to all

10  forms of such salts including those provided by association of the salting hydrogen
with all possible sait forming parts of the molecule and especially that provided by
association with the pyridine nitrogen.

As indicated above a compound of formula (I) may exist in one of several
tautomeric forms, all of which are encompassed by the present invention. It will be

15  appreciated that the present invention encompasses all of the isomeric forms of the |
compounds of formula (I) and the pharmaceutically acceptable salts thereof, including
any stereoisomeric forms thereof, whether as individual isomers or as mixtures of
isomers.

When used herein the term ‘aryl' includes phenyl and naphthyl optionally

20 substituted with up to five, preferably up to three, groups selected from halogen,
alkyl, phenyl, alkoxy, haloalkyl, hydfoxy, nitro, alkoxycarbonyl,
alkoxycarbonylalkyl, alkylcarbonyloxy, or alkylcarbonyl groups.

‘When used herein the term 'halogen’ refers to fluorine, chlorine, bromine and
iodine; preferably chlorine.

25 Suitable alkyl groups, including alkyl groups per se and alkyl groups that
form part of other groups such as alkoxy groups, are C1-12 alkyl groups having
straight or branched carbon chains, especially C1-g alkyl groups e.g. methyl, ethyl,
n-propyl, iso-propyl, n-butyl, isobutyl or tert-butyl groups. s

Suitable substituents for any alkyl group include those indicated above in

30 relation to the term “aryl".

Suitable acyl groups include alkylcarbonyl groups. -
 Suitable pharmaceutically acceptable solvates include hydrates.
In a further aspect the present invention also provides a process for the
preparation of a compound of formula (I), or a tautomeric form thereof, and/or a
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Sui tabl e counter-ions [err] include ions provided by pharmaceutically

accept ay¥@ %4(93¢8? A suitabl e source of counter-ions [err] i ?ﬁ’ﬁﬁ%é‘ﬂ%ﬁ/

t hose pharnaceutically acceptable acids ha ‘}/l ng a [err] in the range of from
0.1 to 4.5 and especially in the range of from1l.75 to 2.5. Favoured

phar maceut i cabl¥macaiie r(?ggg

hydr obr om c, a{Fuﬂdro ?'?%L%ﬁgﬁ?i}ssﬁmﬁ@g‘ggﬁﬂﬁm rsg:gnl c acids, ing 2 such as
met hanesul pho‘Fﬂ'EPo rq fomula f:nal ei ¢ acids, especially tartari c and nal ei c
acid. A preferred counter-ion is the nmaleate ion [err]. Preferably, [err]

I s hydrogen. Suitable optional substituents for the noiety A2 include up to
three substituents selec fr&m hal ogen, substituted or unsubstituted

al kyl or al koxy. Favouraf@%‘_[_e(ehssgn_ts a n}\)aetx of Lor a (e): [err]

il I\J
N ' .S NH

hig

| 0
5 o | amn

wherein R, Al and A2 are as defined in relation to formula' (D, with a source of
above defined counter-ion M-; and thereafter if required prepanng a pharmaceutically
acccptable solvate thereof. '
10 A suitable source of a counter-ion M- is a phannaceuucally acoeptable acid.
A suitable source of counter-ions includes pharmaceutically acceptable acids
| having a pKj in the range of from 1.5 to 4. 5, espccxally in the range of from 1.75 to
2.5.
Favoured pharmaceutically acceptable acids include mmcral aclds such as

15  hydrobromic, hydrochlonc and sulphunc acids, and organic acids, such as

methanesulphomc, tartaric and maleic acids.
A preferred source of a counter-ion is maleic acid.
The reaction between the compound of formula (T) and the so_urce of counter-
ion M- is generally carried out under conventional salt forming oonditions, for

20 example by admixing the compound of formula (1) and the source of counter-ion M-,

: suitably in approxxmately equxmolar amounts but prefcrably using a slight excess of
the source of counter-ion M-, in a solvent, gencrally aCjy.4 alkanolic solvent such as
ethanol, at any temperature which prov1des a suitable rate of formation of the
required product, generally at an elevated temperature for cxample at the reflux

25  temperature of the solvent and thcreafter crystallising the required product.

. Phamaceuncally acceptable solvates of the compound of formula (1) may be
prepared using conventional chemxcal proccdures ,
The compound of formula (II) may be prepared accordmg to methods
disclosed in EP-A-0306228.

30 Suitable sources of counter-ion are known commercially avaxlable sources,
such as maleic acid, or the requlred source may be preparcd according to known
procedures. , _

' -
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(e) wherein R2 and R3each inde_pe_&r:\d'en't'_l y .refpr_;f_'esent hydr ogen, hal ogen

subst i t MQM/8P6Psubstituted al kyl or ‘a-l.-;._klg);)’&;y%; Suitably, R2 gﬁ'a'/qggggg@%

i ndependent |y represent hydrog€en, hal ogen, _al kyl or al koxy. Preferably, R2
and R3 each represent hydrogen. Suitably, 'f’érr] represents hydrogen, alkyl,

aroup, 161 engr eVt ppflooHEEUS et KA o o ol GPOF AR Bl 1
the pharmaceutically acceptable salts thereof may be prepared as individual isomers
using conventional ‘chemical procedures. -

The stability of the compounds of the invention may be determined using
5  conventional quantitative analytical methods: For example the stability of the
compounds in the solid form may be determined by using accelerated stability tests
such as differendal scanning calorimetry (DSC), thermogravimetric analysis (TGA)
and isothermal testing at elevated temperatures including conventional storage tests
wherein the test cofnpounds are stored under controlled conditions of temperature and
10 humidity over known periods of time. Quantitative analysis of the test compounds,
against appropriate reference standards before, during and after the storage period
allows the stability of the test compound to be determined.
As stated the compounds of the invention are significantly more soluble in
water than the corresponding free base. Thus a convenient method for determining
15 the stability of the compounds of the invention in aqueous solution involves
determining the degree of precipitation of the parent free base from an aqueous
solution of the test compound at known conditions of temperature and over known
periods of time. We have found that the compounds of formula (I) show good
aqueous stability. In particular the compounds of formula (T) wherein M- represents
20 maleate or tartrate are particularly stable in aqueous solution. Most surprisingly, the
compounds of formula (I) wherein M- represents a maleate ion,
HOOC.CH=CH.COQ", were found to be particularly stable in aqueous solution.
The quantitative analysis of the test compounds in the above mentioned tests
_ may be carried out using conventional methods, generally chromatographic methods
25  such as high pressure liquid chromatography.
| As mentioned above the compounds of the invention are indicated as having
useful therapeutic properties: |

The present invention accordingly provides a compound of formula (I), and/or

a pharmaceutically acceptable solvate thereof, for use as an active therapeutic
30  substance. '

* Thus the present invention provides a compound of formula (,ora
tautomeric form thereof and/or a pharmaceutically acceptable solvate thereof, for use
in the treatment of and/or prophylaxis of hyperglycaemia. _

' In a further aspect the present invention also provides a compound of formula
35 (@,ora tautomeric form thereof and/or a pharmaceutically acceptable solvate thereof,
" for use in the treatment and/or prophylaxis of hyperlipidaemia. '
As indicated hereinbefore the present invention also provides a compound of
formula (I) or a tautomeric form thereof and/or a pharmaceutically acceptable solvate
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2 4 FEB 1997 in forrmula (1) is a moiety of formula: A [err] _wherein [err]
and [erWP /85688 defi ned above A preferred conpound of fornﬁ?yqlﬁyﬂ S3

5-[4-[2-(N-methyl -N-(2- pyridyl)am no)etr%oxy] benzyl ]t hi azol i di ne-2, 4-di one
mal ei ¢ acid salt. The conpounds of formil'a (1) are salts. The present
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t he nol ecul eaawd@gm aI I y that provi ded by association with- the pyridine
nitrogen. As lndl@&&ﬁﬁaﬁﬁ%%ﬁa@ﬂﬂﬁ&ﬂn@hﬁcﬁ[ﬂh@r&sbhﬁﬁy exist in one of
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all of the ifemdimake ihsabjectsfsufférng from dxsorders assocxated with under-eaung. such as
anorexia nervosa, and disorders associated wnh over-eating, such as obesity and
-anorexia bulimia. : -

A compound of formula (), or a tautomeric form thereof and/or a
pharmaceutically ac_c_eptable solvate thereof, may be administered per se or,

10 preferably, as a pharmaceutical composition also comprising a pharmaceutically
acceptable carrier. - -

| Accordingly, the present invention also provides a pharmaceutical
composition comprising a compound of formula (I), or a tautorneric form thereof, or
a pharmaceutically acceptable solvate theteof anda pharmaceuncally acceptable

15  carrier therefor. . -

As used herein the term pharmaceuucally acoeptable embraces compounds,
ccompositions and ingredients for both human and veterinary use: for example the
term 'pharmaceutically acceptable salt’ -embraces a veterinarily acceptable salt.

The composition may, if desired, be in the form of a pack acoompamed by

20  written or printed instructions for use. : -

Usually the pharmaceutical composmons of the prescnt invention wnll be
adapted for oral administration, although compositions for administration by other

“routes, such as by injection and percutaneous absoi'ption are also envisaged.

Particularly soitable compositions for oral administration are unit dosage

25 forms such as tablets and capsules. Other fixed unit dosage forms, such as powders

- presented in sachets, may also be used. - '
In accordance with conventional pharmaceuncal practice the carrier may
_ compnse a diluent, filler, dxsmnegrant, wetting agem, lubncant, colourant, flavourant
or other conventional adjuvant.

30 Typical carriers include, for example, microcrystalline cellulose, starch,
sodium starch glycollate, polyvinylpyrrolidone, polyvinylpolypygrolidone,
magnesium stearate or sodium lauryl sulphate.

Most suitably the composition will be formulatcd in unit dose form. Such unit
dose will normally contain an amount of the active ingredient in the range of from 0.1

35 to 1000 mg, more usually 0.1 to 500 mg, and more especially 0.1t6 250 mg.

The present invention further provides a method for the treatment and/or
prophylaxis of hyperglycaemia in a human or non-human mammal which comprisés
administering an effcctive, non-toxic, amount of a compound of formula (I), or a
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corrpoundsoo?“/Porrrul a (1) and the phar maceutlcal I Yy acceptable salts thereof,

i ncl udi ng any stereoi someric fornsithereofs."whet her as individual isomers
-or as mixtures of isoners. Wen used herein the term’ aryl' includes phenyl

and napht hyl aptonterid foymahéreéf dndiara phahhadepurtablyfat:wpxabllﬂ sflentatieyeafpo a0

t hree, groups, sel d from haI en xy, hal oal kyl ,

hydr oxy, mtrBypergl& '%‘ﬁlhb' r%ﬁ%?@gg o@ I"?Z{eqmngeﬁﬁyl car bon ony

al kyl car bonyl gr ouﬂbe pW$em mmonéu@hqt WWQS@rmﬁﬁ@f%g%m%@F@r

fluorine, chlgyhdifipidREnis 1'8% HFhni & GoR Siuniah f R AR Which|cofrpfiSes aﬁmlhiitﬂrﬁh aI kyl

TR ST IR W N
or ) blr anﬁ fle(rjoc&rebmf aﬁb@:' aq:haﬁﬁanewmallyyc@&pmb]c sn:lwhayd th?mo?peb ad;yf;erhpmahlyxic,
gLi %/abl e Eubg g’?é‘&? gﬁx‘gﬂ m@:ﬁﬂhﬁha%ﬁ?&hgl ugcra t ﬁgse :Jtn)cgll cg{ ggpzbove in
~ Conveniently, the active ingredient may be administered as a pharmaceutical
| composition hereinbefore defined, and this forms a particular aspect of the present
10  invention. '
In the treatment and/or prophylaxis of hyperglycaemic humans, and/or the
treatment and/or prophylaxis of hyperlipidaemic human, the compound of formula
(1), or a tautomeric form thereof and/or a pharmaceutically acceptable solvate thereof,
may be taken in doses, such as those described above, one to six times a day in a
15 manner such that the total daily dose for a 70 kg adult will generally be in the range
of from 0.1 to 6000 mg, and more usually about 1 to 1500 mg.

" . In the treatment and/or prophylaxis of hyperglycaemic non-human mammals,
especially dogs, the active ingredient may be adminstered by mouth, usually once or
twice a day and in an amount in the range of from about 0.025 mg/kg to 25 mg/kg,

20 for example 0.1 mg/kg to 20 mg/kg. Similar dosage regimens are suitable for the
treatment and/or prophylaxis of hyperlipidaemia in non-human mammals. |
The dosages regimens for the treatment of hypertension, cardiovascular
disease and eating disorders will generally be those mentioned above in relation to
hyperglycaemia. _ _
25 In a further aspect the present invention provides the use of a compound of
‘formula (I), or a tautomeric form thereof and/or a pharmaceutically acceptable solvate
thereof, for the manufacture of a medicament for the treatment and/or prophylaxis of
hyperglycaemia. _ '
‘The present invention also provides the use of a compound of formula (1), or a
30 tautomeric form thereof and/or a pharmaceutically acceptable solvate thereof, for the
manufacture of a medicament for the treatment and/or prophylaxis of .
hyperlipidaemia, hypentension, cardiovascular disease or certain eating disorders.
The following Example illustrates the invention but does not limit it in any
way.
35
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el ati oWW@A@404565% erm "aryl". Suitable acyl groups include alRGI/ERIBENESI
groups. Suitable pharmaceutically acceptaple solvates include hydrates. In
a further aspect the present invention alSo provides a process for the
preparation of a conpound of formula (1), or a tautoneric formthereof,
and/or a .4 -- pharmaceutically acceptabl e sol vate thereof, which process
conpri ses rdexample Cor’rpound of fornmul a (1): [err] 0 (1)

5-(4-{2-(N-Methyl-N-(2-pyndyl)ammo)ethoxy]benzyl]thlamhdme-z 4-dione,
s mmaleic acid salt
5-[4-[2-(N-Methyl-N-(2- pyndyl)ammo)ethoxy]benzyl]thlazohdme-z 4-dione
(470g) and maleic acid (137g) were dissolved in ethanol (41.) at boiling. The hot _
solution was filtered via diatomaceous earth and 'Wa's_' then allowed to cool slowly with
gentle agitation. After leaving in a refrigerator at 0-5°C for several hburs the maleate
10  salt was filtered off, washed with ethanol and dried in vacuo at 50° to give 446g
- (73%) of product, m.p.120-121°C.
1H NMR 8 (dg-DMSO): 3.0-3.35 (2H, complex) 3.10 (3H, s); 3. 95 (2H, 1);
4.15 (2H, t); 4.85 (1H, complex); 6.20 (2H, s); 6.65 (1H, t); 6.85
(3H, complex); 7.15 (2H, d) 7.65 (1H, t); 8.05 (IH complex), 11 85—12 1 (1H, broad,
15 exchanges with D20). -
A very broad signal was ob_sefved in the range 2-5ppm which is thought to be
due to residual water from the solvent and the exchangeable carboxylic acid protons.

Example 2

20
5-[4-[2-(N-Methyl-N-(2-pyndyl)amnno)ethoxy]benzyl]thlazolldlne-2,4-dlone,
maleic acid salt :

5-[4—[2—(N-Methyl -N-(2- pyndyl)ammo)ethoxy]benzyl]thxazohdmc-Z 4-dione,
25  maleic acid salt (294. 6g, 0.825M) and maleic acid (95 8g 0. 825m) were stirred in
refluxing ethanol (2.71) until all the solid had dissolved. Decolounsmg charcoal was
added and the hot solution filiered through celite, allowed to cool to room
temperature with stirring. After cooling in a refrigerator at 0-5°C for sevcra.l hours,
the title compound was filtered, collected and dried at 50°C under ‘vacuum overnight
30. to give 364.1g (87%) of product, m.p. 119 - 119.5°C. '

The 1H NMR spectra was as for Example 1.

e
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" wher ei n Ry 94708¢59and A2 are as defined in relation to fornul BCTAGBI3/#1883 a
sour ce of “above defined counter-ion M -and: thereafter if required
-preparing a pharnmaceutically acceptable Sé)l vate thereof. A suitable source
of a counter-ion [err] is a pharnmaceutica Iy acceptable acid. A suitable'
source of countdAlM$ns i ncl udes pharmaceutically acce mﬁlmm

[err] in the range of from1l.5 to 4.5, espeC|aIIy in trlﬂ‘llﬂum - 1. 75
to 2.5. Favoured phagnaceut.i ot abl e aci dgi:i ncl tde® nmitne al *acfi ds,
such as hydr obSIOm c Aﬁ?WB&ﬂ‘?SH%"’&% Sul phuric acids, and organic acids,
such as net hanesul phonic, tartaric and maleic acids. A preferred source of
a counter-ion is nakeic aci d. The reaction between the conpoundyof formula
(1) and the source jof /fcounter- ion M. is generally carried dut yfder -
conventional salt form g co |tions, for exanple by adm xi n§y the conpound

of fornmula (1) and [t he of counter-ion M, o
N—(CHz)z —0——A—CH ¢ |H| M7
_ e '
: S\[]/NH

5 o)

(D

or a tautomeric form thereof and/or a pharmaceutically acceptable solvate thereof,
wherein: '

10

' RI represents a hydrogen atom, an alkyl group, an acyl group, an aralkyl group,

wherein the aryl moiety may be substituted or unsubstituted, or a substituted or
unsubstituted aryl group;
Al represents hydrogen or 1 to 4 optional substituents selected from the group

15  consisting of: alkyl, alkoxy, aryl and halogen or Al represents two substituents on
adjacent carbon atoms, which substituents together with the carbon atoms to which
they are attached form a substituted or unsubstituted aryl group;
A2 represents a benzene ring having 1 to 3 optional substituents; and
M- represents a counter-ion. '

20
2. A compound according to claim 1, wherein M- is provided by a
pharmaceutically acceptable acid having a pK, in the range of from 0.1 t0 4.5. -

3. A compound acéording to claim 1 or claim 2, wherein M- is provided by a
25  pharmaceutically acceptable acid having a pK, in the range of from 1.75 t0 2.5.

4, A compound according to any one of claims 1 to 3, wherein M-~ is the maleatc
ion HOOC.CH=CH.COO".

30 5. A compound according to claim 1, being 5-[4-[2-(N-methyl-N-(2-
pyridyl)amino)ethoxy]benzyl]thiazolidine-2,4-dione, maleic acid salt

6. A process for the p‘feparation of a compound of formula (I), or a tautomeric
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sui t abl wow4a865%xi mat el y equi nol ar anmounts but preferably PeTrgBe3/0i8s3ht
excess of the source of counter-ion M, in a solvent, generally a [err]
al kanol i ¢ sol vent such as ethanol, at é@ly' t enperature which provides a
suitable rate of formation of the required product, generally at an

el evat ed - t enfoemahereef, and/opa phamaceutically agesptable mqwﬁmmf.evlut:h proeessol vent
and thereaft ﬁ{géﬁéhhh h'&gmkg@ncf@mhﬁ@lq (@y:.oduct . Pharnaceutically
accept abl e sol vates of t ound of formula (1) may be prepared using
~conventional chem cal procedures. The conpound of formula (I1) may be
prepared according to t hods i scl osed in EP- A-0306228. Suitabl e sources

of counter-ion are kno cially availabl e sources, spgch as maleic
acid, or the required sfurc W(Qﬁz)pm@.md.ﬁméwzﬁg aZKnown procedures.
err z ' _ A -
Lerrl N - SYNH
0
5 . (I

wherein R1, Al and A2 are as defined in relation to formula (I), with a source of
counter-ion M~; and thereafter if required preparing a pharmaceutically acceptable
solvate thereof.
10
7. A process according to claim 6, wherein the source of counter-ion M- includes
 pharmaceutically acceptable acids having a pK, in the range of from 1.5 t0 4.5 or
from 1.75 to 2.5.

15 & A process according to claim 6, wherein the source of a counter-ion M- is
maleic acid. '

9. A pharmaceutical cqti;p‘osition comprising a compound of formula (I), or a
tautomeric form thereof, or a pharmaceitically acceptable solvaie thereof, and a
20 pharmaceutically acceptable carrier therefor.

10. A compound of formula (1), or a tautomeric foﬁn thereof, ora
pharmaceutically acceptable solvate thereof, for use as an active therapeutic

substance.
25 _ . : - . .
11. A compound of formula (I), or a tautomeric form thereof and/or a
pharmabeutically acceptable solvate thereof, for use in the treatment of and/or _
_ prophylaxis of hyperglycaemia, hyperlipidaemia, hypertension, cardiovascular disease
~ and certain eating disorders. - |
30

12. - A method for the treatment and/or prophylaxis of hyperglycaemia,
hyperlipidaemia, hypertension, cardiovascular disease and certain _t;-,ating disorders in
a human or non-human mammal which comprises administering an effective,
non-toxic, amount of a compound of formula (I), or a ta,titoméric form thereof and/or

I ————
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Jerr] Wiengo®aposepyi ate the isoneric forns of the conpounds oPCTRGBY3/B1853)
"and the pharmaceutically acceptable,.salts thereof may be prepared as

“i ndi vi dual isoners using conventional chenyical procedures. The stability of
- the conpounds of the invention may be determ ned using conventi onal
quantitative amammuwtﬁndsptaﬁemlemmr@mba hatrahior inbi-h@manlRaBfAPHINdS
inthe solid f %}[@y e determ ned by using accelerated stability tests
such as differen Scanning.calorinetry (DSC), therm)graw metric anal ysis
(TGA) and isothermal testing at el evated tenperattres including

conventional sgr agerteqsk of Wesipbiind $ﬁohﬁﬁh (BOWHB%éﬂcefoﬁh%é@o% f

controll ed gond tions Qf tenperatu Ihé over_ known per|

time. Quant grmagqutically acgeptable S‘?P]é appfpciure qﬁﬁﬁﬁ‘?ﬂﬂ’?‘&?@ for
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cardiovascular disease and certain eating disorders.
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al 1 dws the stability of the t eter ned As stated the
conpounds of the” |nvent|on arg Qr@f& |n wat er than the
Co”e%ﬂﬁ?,ﬁée% L&ReNAE Thus for rm' ning the

Stabl|l ounds of the invention |n agqueos nluflnn Lovalves
det ermi [mm m Hgme of precipitation of the paren fq,g@;@@;{gg@,@rﬁ

agueous he test conpound at-lknown condi i ons gEpigrmsr at ur
and over known periods of tinme. W have found that tte—ceonpeunds

(1) show good-aqueous stability. In particular the conpounds of fornula (
wherein M represerSiUB STel TAERED OFH TARQL D ENED EOMIGE t DERTWATYVESabl e in
aqueous solution. Mst surprisingly, the compounds of fornula (I) wherei n
M represents a mal eate ion, HOOCCH=CH COOQ-, were found to be particularly
stabl e i n aqueousThi®inyenden refaies lgeanitinmevehOmMNeNNgs; @ a processefor sRPatBEpounds

in the aboveuskebhpoals! @Sﬁtﬁnﬁaﬁu@@l e&hbbﬁdoret&onumﬂg s eidualsfhnd®t hods,
general ly c%og&tg r gﬁg&% Bt t£od3 cg#!chs]ggns%gmﬁr essure liquid
chr omat ogr apf! po po

European Patent Application, Publication Number 0,306,228 relates to certain
thiazolidinedione derivatives disclosed as having hypoglycaemic and hypolipidaemic
activity. |

It is now surprisingly indicated that a specific group of compounds from
within formula (I) of EP-A-0,306,228 have improved selectivity of action and are
therefore of particular use in the treatment of Type II diabetes. These compounds are
also indicated to be of particular use for the treatment and/or prophylaxis of other
diseases including hyperlipidaemia, hypertension and cardiovascular disease,
especially atherosclerosis. In addition these compounds are considered to be useful
for treating 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.

These compounds show good aqueous stability and good stability in the solid
form, certain of these compounds are indicated to be particularly stable. In addition
these compounds are significantly more soluble in water than the corresponding free
base. ; _

| a
1)

The surprising and advantageous stability and aqeous solubility of these
compounds provides for significant formulation and bulk handling advantages.
Accordingly, the present invention provides a compound of formula (I):

REPLACEMENT SHEET| [ | | ol

1

R‘
2"”:53 1997 B E}g&—(ﬂzk —O—Az——c}-{z—lc{-l—(o HI M™

'™

N\ . N/

o

@M

or a tautomeric form thereof and/or a pharmaceuncally acceptable solvate thereof,
wherein: '

Rl represents a hydrogen atom, an alky! group, an acyl group, an aralkyl
group, wherein the aryl moiety may be substituted or unsubstituted, or a substituted or




AS nentioned above the conpounds of the invention are indicated as having

. useful therapeutic properties: The present invention accordingly provides a
conmpound of formula (1), and/or a pharmaceutically acceptable solvate
thereof, for use as an active therapeutic substance. Thus the present

I nvention provides a conpound of forrmula (I), or a tautoneric formthereof
and/ or a pharnmaceutically acceptable s®dtvate thereof, for use in the

treatment of _and/ or prophylaxis of hyperglycaemia. In a further aspect the

present i HU%PWWBPBVQ@P‘ESW“GF 1o A oppanal sybstighenss « qut omeri ¢

for m t her g¢lectad fvoRt the gphiy coRsistihj 5&&1@,&1}4‘0&91@-91 andsnlogenherler eof , for use
o)

ner ei mber SECEi 8P aBlebengl o pdioris PerbcH P e R SR Rme R OB it o (1)
or a taut withrthe cirbonatoms toovhichthey aresatiabbad fooe atsubstitityd avuegubstitueds ol vat e
aryl group; A2 represents a benzene ting having 1 to 3 optional substituents; and

M- represents a counter-ion.
Suitable counter-ions M~ include ions provided by pharmaceutically
~ acceptable acids. ,

A suitable source of counter-ions M- is provided by those pharmaceutically
acceptable acids having a pKj, in the range of from 0.1 to 4.5 and especially in the
range of from 1.75 to 2.5. _

Favoured pharmaceutically acceptable acids include mineral acids, such as
hydrobromic, hydrochloric and sulphuric acids, and organic acids, such as
methanesulphonic, tartaric and maleic acids, especially tartaric and maleic acid.

A preferred counter-ion is the maleate ion HOOC.CH=CH.COO".

Preferably, Al is hydrogen.

Suitable oprional substituents for the moiety A2 include up to three
substituents selected from halogen, substituted or unsubstituted alkyl or alkoxy.

Favourably, A2 represents a moiety of formula (e):

)

wherein R2 and R3each independently represent hydrogen, halogen, substituted or
unsubstituted alkyl or alkoxy.
Suitably, R2 and R3 each independently represent hydrogen, halogen, alkyl or
alkoxy. _ '
Preferably, R2 and R3 each represent hydrogen.
Suitably, Rl represents hydrogen, alkyl,'acyi, cspeciallysacétyl, or benzyl.
Preferably, R1 represents an alkyl group, for example a methyl group.
Preferably the moiety : '
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[err] - 6 - thereof for use in the treatment of hypert ensi on, _
-cardiovascul ar disease and certain eating disorders. Cardiovascular disease
includes in particular atherosclerosis. Cert ai n eating disorders include in
particular the regulation of appetite and food intake in subjects suffering
fromdi sorders associated with under-eating, such_ as..anarexia peryosa, and

di sorders associated with over-eating, such as obg RFQL’A@F% P'HDS El 'E

~bulima. A conpound of formula (1), or “&tautomnericriorm-t d/ or a
phar maceutically acceptabl e solvate thereof, may bejadm nistered | [prr]
or, preferabl as phar mace tical corrp05|t|on al sp %}% |
phar maceut i@ la ( ﬁxsamoxctyo formula :

N NR —

wherein Al and R1 are as defined above
A preferred compound of formula (I) is 5-[4-[2-(N-methyl-N-(2-
pyridy)amino)ethoxy]benzyl]thiazolidine-2,4-dione maleic acid salt.

The compounds of formula (I) are salts. The prescnf invention extends to all
forms of such salts including those provided by association of the salting hydrogen
with all possible salt forming parts of the molecule and especially that provided by
association with the pyridine nitrogen. _

As indicated above a compound of formula (I) may exist in one of several
tautomeric forms, all of which are encompassed by the present invention. It will be
appreciated that the present invention encompasses all of the isomeric forms of the
compounds of formula (T) and the pharmaceutically acceptable salts thereof, including
any stereoisomeric forms thereof whether as individual isomers or as mxxtures of
isomers. '

When used hcrem the term 'aryl' includcs phenyl and naphthyl opuona.lly
substituted with up to five, preferably up to three groups selected from halogen,
alkyl, phenyl, alkoxy, haloalkyl, hydroxy, nitro, alkoxycarbonyl,
alkoxycarbonylalkyl, alkylcarbonyloxy, or alkylcarbonyl groups.

When used herein the term ‘halogen’ refers to ﬂuonnc, chlorine, brommc and
iodine; preferably chlorine. :

Suitable alkyl groups, including alkyl gmups per se and alkyl groups that
form part of other groups such as alkoxy groups, are C1-12 alkyl groups havmg :
straight or branched carbon chams, especially Ci-¢ alkyl groups e.g. mcthyl ethyl

n-propyl, iso-propyl, n-butyl, isobutyl or tert-butyl groups. *

Suitable substituents for any alkyl group include those indicated abovc in

elation to the term "aryl".

Suitable acyl groups include alkylcarbonyl groups.

Suitable pharmaceutically acceptable solvates include hydrates. _

In a further aspect the present invention also provides a process for the !
preparation of a compound of formula (I), or a tautomeric form thereof, and/or a



acceptabl e carrier. Accordingly, the present invention also provides a

. pharmaceuti cal conposition conprising a conpound of fornmula (1), or a
tautomeric formthereof, or a pharmaceutically acceptabl e solvate thereof,
and a pharnmaceutically acceptable carrier therefor. As used herein the term
' pharnmaceutical |y acceptabl e’ enbraces conpounds, conpositions and

I ngredi ents for both human and veterinary use: for exanple the term

' phar maceutical |y acceptable salt' enbraces a veterinarily acceptable salt.
The conposifi Qﬂb&g &4canpanied b
witten or b % callgtacgﬁkﬂlggolf/ 2 ti&és?%(;m%gﬁcgl tshgorgﬁlg%rsraceut [ gal d
conp05|t|oﬁ@"ﬁ*mﬂ%QfEF@§€h()rnventlon will be adapted for oral .
adm ni stration, although conpositions for admnistration by other routes,
such as by'injection and percpt aneous absorption are al so envi saged.
Particularly suitable \\othions for oral adn1n|strat|on are unit dosage

2
| J-N—(CH,); —0——A—CH; VH-(

" N

o)

D

wherein R1, Al and A2 are as defined in relation to formula (I), with a source of
above defined counter-ion M-; and thereafter if required prcparing a pharmaceutically |
acceptable solvate thereof.

A suitable source of a counter-xon M- is a pharmaceutically acceptable acid.

A suitable source of counteraons includes pharmaceutically acceptable acids
having a pK, in the range of from 1.5 to 4.5 , especially in the range of from 1.75 to
2.5.

Favoured pharmaceutically acceptable acids include mineral acids, such as
hydrobromic, hydrochloric and sulphuric acids, and organic acids, such as
methanesulphonic, tartaric and maleic acids:

A preferred source of a counter-ion is maleic acid.

The reaction betwccn the compound of formula (I) and the source of counter-

" ion M- is generally carried out under conventional salt forming conditions, for
example by admixing the compound of formula (I) and the source of counter-ion M-,
~ suitably in approximately equimolar amounts but prefcrably using a slight excess of
“the source of counter-ion M-, in a solvent, gcncrally a C1.4 alkanolic solvent such as
ethanol, at any temperature which provides a suitable rate of formation of the
required product, generally at an elevated temperature for example at the reflux
temperature of the solvent and thereafter crystallising the required product.

Pharmaceutically éccepmblo solvates of the compound of formula (I) may be
prepared using conventional chemical procedures. . '

The compound of formula (II) may be prepared accordmg to methods
disclosed in EP-A-0306228.

Suitable sources of counter-ion are known commercially available sources,
such as maleic acid, or the required source may be pmparcd according to known
procedures. '
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fo’rms such as tablets and capsules. O her fixe
_ p RFPLACEMF@%%@%

powders presented in sachets, may al so be used
conventional pharmaceutical practice the carrigr ﬁ;ﬂ(ﬂﬂ”l? a idi | uent,
filler, disintegrant, wetting agent, |ubricant{ polodFEkt1%f| dvdurant or
ot her conventional adjuvant. Typical carriers nEIude for. exa

m crocrystal line cellul ose, starch sodsum stafch glycollate,
pol yvi nyl pyrrolidone, polyvin polypyrrolldone :
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non-toxi c, amount 0
compounds in the solid form may be determined by using accelerated stability tests

such as differential scanning calorimetry (DSC), thermogravimetric analysis (TGA)
and isothermal testing at elevated temperatures including conventional storage tests
wherein the test compounds are stored under controlled conditions of temperature and
humidity over known periods of time. Quantitative analysis of the test compounds,
against appropriate reference standards before, during and after the storage period
allows the stability of the test compound to be determined.

As stated the compounds of the invention are significantly more soluble in

water than the corresponding free base. Thus a convenient method for determining
the stability of the compounds of the invention in aqueous solution involves
determining the degree of precipitation of the parent free base from an aqueous
solution of the test compound at known conditions of temperature and over known
periods of time. We have found that the compounds of formula (I) show good
aqueous stability. In particular the compounds of formula (I) wherein M- represents
maleate or tartrate are particularly stable in aqueous solution. Most surprisingly, the
compounds of formula (I) wherein M- represents a maleate ion,
HOOC.CH=CH.COOr, were found to be particularly stable in aqueous solution.
The quantitative analysis of the test compounds in the above mentioned tests
may be carried out using conventional methods, generally chromatographic methods -
such as high pressure liquid chromatography.
As mentioned above the compounds of the invention are indicated as having
useful therapeutic properties:
The present invention accordingly provides a compound of formula (I), and/or
a pharmaceutically acceptable solvate thereof, for use as an active therapeutic
substance.
Thus the present invention provides a compound of formula (I),ora
. tautomeric form thereof and/or a pharmaceutically acceptable solvate thereof, for use
- in the treatment of and/or prophylaxis of hyperglycaemia.
In a further aspect the present invention also provides a compound of formula
~ (D), or a tautomeric form thereof and]or a pharmaceutically acceptable solvate thereof, _
for use in the treatment and/or prophylaxis of hyperlipidaemia. o
As indicated hereinbefore the present invention also provides a compound of |
formula (I) or a tautomeric form thereof and/or a pharmaceutically acceptable solvate



-7- tauconeric formthereof and/or a phar
. thereof to a hyperglycaem ¢ human or non-h
present invention further provides a nmetho or the treatngenf of
hyperlipidaenmia in a human or non-human mafmal ,2 whikth $¥9@npf i Bes

adm ni stering an effective, non-toxic, anoynt of a conpoungl pf fornmula (1),
or a tautoneric formthereof and/or a pBardacéutically accepfable sol vate
thereof, to a hyperlipidaenm ¢ human or non-hugan maﬂml_ L.o_need t hereof.
Conveni ent Ithereefifer usstinvthe treagment ofiitypemgnsios, eardionassular discass andisertaimaceut i cal
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B 'ifi‘a wtabl e sol vate
g 1 X W ol t hereof. The

' nvent! O&rdxovascular disease includes in particular atherosclerosis.

Certain eating disorders include 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. '

A compound of formula (I), or a tautomeric form thereof and/or a
pharmaceutically acceptable solvate thereof, may be administered per se or,
preferably, as a pharmaceutical composition also comprising a pharmaccuncally
acceptable carrier.

Accordingly, the present invention also provides a pharmaceutical
composition comprising a compound of formula (I), or a tautomeric form thereof, or
a pharmaceutically acceptable solvate thereof, and a pharmaceutically acceptable
carrier therefor.

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.

The composition may, if desired, be in the form of a pack accompanied by
written or printed instructions for use. .

Usually the pharmaceutical compositions of the present invention w111 be
adapted for oral administration, although compositions for administration by other
routes, such as by injection and percutaneous absorption are also envisaged.

‘Particularly suitable compositions for oral administration are unit dosage
forms such as tablets and capsules. Other fixed unit dosage forms, such as powders
presented in sachets, may also be used.

In accordance with conventional pharmaceutical practice the carrier may
comprise a diluent, filler, disintegrant, wetting agent, lubricant, colourant, flavourant
or other conventional adjuvant. -

Typical carriers include, for example, microcrystalline cellulose, starch,
sodium starch glycollate, polyvinylpyrrolidonc, polyvinylpolypyrrolidone,
magnesium stearate or sodium lauryl sulphate.

Most suitably the composition will be formulated in unit dose form. Such unit
dose will normally contain an amount of the active ingredient in the range of from 0.1
to 1000 mg, more usually 0.1 to 500 mg, and more especially 0.1 to 250 mg.

The present invention further provides a method for the treatment and/or
prophylaxis of hyperglycaemia in a human or non-human mammal which comprises
administering an effective, non-toxic, amount of a compound of formula (I), or a



In"the treatnent and/or prophylaxis of hyperglycaem ¢ humans, and/or the
.treatnment and/or prophyl axis of hyperlipidaem c human, the conpound of
formula (1), or a tautonmeric formthereof and/or a pharmaceutically

accept abl e solvate thereof, may be taken in doses, such as those descri bed
above, one to six times a day in a manner such that the total daily dose
for a 70 kg adult will generally be in ghe range of from0.1 to 6000 ng,
and nore usually about 1 to 1500 ng. In'the treatnent and/or prophylaxis of
hyper gl ycaeqi. n | 2 ' ' edi ent
may be ad mﬁlugrgrgggﬁgr}ﬁ‘nﬁ)ﬁﬁgﬁméﬁ% ﬁ%n’gglécugc%% '?c\?mgé%bltgr}ggg&ta&'n%{f%?fn% anmount,
in the randwperilyceemiclibrun @ Wrshupg@anmabm negd igredfor ~ exanpl e 0.1 ny/ kg

to 20 ny/ kg. Si Medsredns BEENHAIMBRESpRAVReS Y hctttdeof the deatmddireat nent and/ or

prophyl axi s of hyperlipidaem a i n non-hunan l,s. The a .egi mens
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hyper gl ycagd ot and/or a pharmaceutically acceptable solvate thereof, to a hyperlipidaemic

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 the treatment and/or prophylaxis of hyperglycaemic humans, and/or the
treatment and/or prophylaxis of hyperlipidaemic human, the compound of formula
(I), or a tautomeric form thereof and/or a pharmaceutically acceptable solvate thereof,
may be taken in doses, such as those described above, one to six times a day in a
manner such that the total daily dose for a 70 kg adult will generally be in the range
of from 0.1 to 6000 mg, and more usually about 1 to 1500 mg.

In the treatment and/or prophylaxis of hyperglycaemic non-human mammals,
especially dogs, the active ingredient may be adminstered by mouth, usually once or
twice a day and in an amount in the range of from about 0.025 mg/kg to 25 mg/kg,
for example 0.1 mg/kg to 20 mg/kg. Similar dosage regimens are suitable for the
treatment and/or prophylaxis of hyperlipidaemia in non-human mammals. ' .

The dosages i'cgirncns for the treatment of hypertension, cardiovascular
disease and eating disorders will generally be those mentioned above in relation to
hyperglycaemia. ' |

* In a further aspect the present invention provides the use of a compound of
formula (1), or a tautomeric form thereof and/or a pharmaceutically aéccptablc solvate
thereof, for the manufacture of a medicament for the treatment and/or prophylaxis of
hyperglycaemia. '

The present invention also provides the use of a compound of formula (I), or a
tautomeric form thereof and/or a pharmaceutically acceptable solvate thereof, for the
manufacture of a medicament for the treatment and/or prophylaxis of .
hyperlipidaemia, hypertension, cardiovascular disease or certain eating disorders.

The following Example illustrates the invention but does not limit it in any
way.
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In a further aspect the present invention provides the use of a conpound of
.formula (1), or a tautoneric formthereof and/or a pharmaceutically
accept abl e solvate thereof, for the nmanufacture of a nedi canent for the
treatment and/ or prophyl axis of hyperglycaem a. The present invention al so
provi des the use of a compound of formula (lI), or a tautomeric formthereof
and/ or a pharmaceutically acceptable sof vate thereof, for the manufacture
of a nedicanment for the treatnment and/or prophylaxis of. hyperlipidaem a,
hypertensi on, cardi ovascul ar di sease or certain eating disorders. The
&g;!orgp?]égggnﬂéil Ilustrates the invention but does not Iimt it in any,

5-[4-[2-(N-Methyl-N-(2-pyridyl)amino)ethoxy]benzyl]thiazoliding-2,4-dione,
maleic acid salt |
5-[4-[2-(N-Methyl-N-(2-pyridyl)amino)ethoxy]benzyl]thiazolidine-2,4-dione
(470g) and maleic acid (137g) were dissolved in ethanol (41.) at boiling. The hot . _
solution was filtered via diatomaceous earth and was then allowed to cool slowly with
gcntlé agitation. After leaving in a refrigerator at 0-5°C for several hours, the maleate
salt was filtered off, washed with ethanol and dried in vacuo at 50° to give 446g
(73%) of product, m.p.120-121°C.
| 1H NMR 8 (dg-DMSO): 3.0-3.35 (2H, complex); 3.10 (3H, s); 3.95 (2H, 1);
4.15 (2H, t); 4.85 (1H, complex); 6.20 (2H, s); 6.65 (1H, t); 6.85 '
(3H, complex); 7.15 (2H, d) 7.65 (1H, t); 8.05 (1H, complex); 11.85-12.1 (1H, broad,
exchanges with D50).
A very broad signal was observed in the range 2-5ppm which is thought to be
due to residual water from the solvent and the exchangeable carboxylic acid protons.

Example 2

5-[4-[2-(N-Methyl-N-(2-pyridyl)amino)ethoxy]benzyl]thiazolidine-2,4-dione,
maleic acid salt '

5-{4-[2-(N-Methyl-N-(2-pyridyl)amino)ethoxy] bcnzyl]thiazolidinc-2,4-dior4e,
maleic acid salt (294.6g, 0.825M) and maleic acid (95.8g 0.825m) were Stirrcd in
‘refluxing ethanol (2.71) until all the solid had dissolved. Decolourising charcoal was
added and the hot solution filtered through celite, allowed to cool to room
temperature with stirring. After cool"i:ng in a refrigerator at 0-5°C for several hours,
the title compound was filtered, collected and dried at 50°C under vacuum overnight
to give 364.1g (87%) of product, m.p. 119 - 119.5°C.

The 1H NMR spectra was as for Example 1.
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-8- Exanpl e 1 5-[4-[2- (N Methyl - N-(2-pyridyl)anino) et hoxyl
benzyl ] thl'&mﬂheqdﬁas@eéhmepmeﬁne mal ei ¢ acid salt

5- [4 [2 (N- | dyl ) ammi no) et hoxy] benzyl ] t hi azol i di ne- 2, 4- di one
(470g) and 7g) were dissolved in ethanol (41.) at boiling.
The hot sol ution was ered via di atomaceous earth and was then all owed
to cool slowy with gentle agitati or.9After |eavin

[err] for sewsmg! hours, the naleate salt was fil th“mﬁum"M“ymﬁnt
ethanol and dried in vacuo at [err] to give 446g (73% Cof tprbdutt,” [err] IH
NWVR [err] : 3.0-3.35 (2H, complex); 3.10 (3H, s); 3.95 (2H, t); 4.15 (2H,
t); 4.85 (1H, coArﬂom@omn&oﬁﬁ)r(mM(I};); 6.65 (1H, t); 6.85 (3H conplex);

7.15 (2H, d) 7.65 (1H, t); 8.05 (1H, conplex); 11.85-12.1 (IH, broad,
exchanges wi th D20).
1+
1
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or a tautomeric form thereof and/or a pharmaceutically acceptable solvate thereof,
wherein:

R_1 represents a hydrogen atom, an alkyl group, an acyl group, an aralkyl group,

wherein the aryl moiety may be substituted or unsubstituted, or a substituted or

unsubstituted aryl group;

A1 represents hydrogen or 1 to 4 optional substituents selected from the group

consxsnng of: alkyl, alkoxy, aryl and halogen or Al represents two substituents on

adjacent carbon atoms, which substituents together with the carbon atoms to which

they are attached form a substituted or unsubstituted aryl group; e s
A2 represents a benzene ring having 1 to 3 optional szrlz’stituents; and REPLA CEM@\T ﬁE}ﬁ
M- represents a counter-ion.

2 4 FEB 1997

2, A compound according to claim 1, wherein M- is provided by a
pharmaceutically acceptable acid having a pKj in the range of from 0.1 to 4.5.

3. A compound according to claim 1 or claim 2, wherein M~ is provided by a
pharmaceutically acceptable acid having a pK, in the range of from 1.75 to 2.5.

4, A compound according to any one of claims 1 to 3, wherein M~ is the maleatc
ion HOOC.CH=CH.COO-.

5. A compound acéording to claim 1, being 5-[4-'[2-(N-me_thyl-N-(2-
pyridyl)amino)ethoxy]benzyl]thiazolidine-2,4-dione, maleic acid salt

6. A process er the preparation of a compound of formula (I), or a tautomeric



A very broad-si-gnal--was—observed in the range 2-5ppmwhich is t hought to be
due to residual water fromthe solvent and the exchangeable ¢ xylic acid
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a refrigerator at 0-5C for several hours, the title conpound was filtered,
col | ect ed__,and dried at ‘SOC ugder vacuum overni ght to give 364.1g (87% of

e 1H NWR spectra was as for gxarrple 1. [err]
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wherein R1, Al and A2 are as defined in relation to formula (I), with a source of
. counter-ion M-; and thereafter if required preparing a pharmaceutically acceptable
solvate thereof.

7. A process according to claim 6, wherein the source of counter-ion M- includes
pharmaceutically acceptable acids having a pKj in the range of from 1.5 to 4.5 or
" from 1.75t0 2.5.

8. A process according to claim 6, wherein the source of a counter-ion M- is
_ maleic acid.

9. A pharmaceuticai composition comprising a compound of formula (I), or a
tautomeric form thereof, or a pharmaceutically acceptable solvate thereof, and a
pharmaceutically acceptable carrier therefor. '

10, A compound of formula (), or a tautomeric form thereof, or a
pharmaceutically acceptable solvate thereof, for use as an active therapeutic
substance.

11. . A compound of formula (I), or a tautomeric form thereof and/or a
pharmaceutically acceptable solvate thereof, for use in the treatmenf of and/or
prophylaxis of hyperglycaemia, hyperlipidaemia, hypertension, cardiovascular disease
and certain éating disorders. ' '

12. A method for the treatment and/or prophylaxis of hyperglycaemia,
hyperlipidaemia, hypertension, cardiovascular disease and certain eating disorders in
a human or non-human mammal vwhich comprises administering an effective,
non-toxic, amount of a compound of formula (1), or a tautomeric form thereof and/or

A




-9 - danms-1—A——conpound S5-[4-[2 -(N-nethyl - N (2-

-pyridyl (am no) et hox ]t hi azol.idine-2,4-dione maleic acid salt or an

i somer lﬂ ﬁiﬁrmhereof and/ or a pharnmaceutically acees | e

sol vat e th process for prepari n Tkﬁsbﬁrgi%m | - N-(2-

pyridyl (am o) et hoxy] benzyl ]t hi azol i di ne- 2, 4-di on

| sonmer or tautoneric formthereof and/or a pharma

sol vate thereof, which process conprisids-reacting 5-[4-[2-(N-nethyl-N-(2-

pyridyl (am no) et hoxy] benzyl ]t hi azol i di ne-2, 4-di one with a source o rral eate
a pharmaceutically acccptablc solvate thcrcof to a human or non-human mamm

need thereof,

el giepia@EDd sal t jjor an

13. The use of a compound of formula (I), or a tautomeric form thereof and/or a
pharmaceutically acceptable solvate thereof, for the manufacture of a medicament for
the treatment and/or prophylaxis of hyperglycaemia, hyperlipidaemia, hypertension,
cardiovascular disease and certain eating disorders.
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i on. 3.

A pharnmaceutical conposition, conprising 5-[4-[2-(Nnethyl

-N-( 2-

. pyridyl (am no) et hoxy] benzyl ] t hi azol i di ne-2, 4-di one maleic acid salt or an

i somer or

tautomeric formthereof, and/or a pharnmaceutically accept abI

e

sol vate thereof, and a phar rraceutlcal |y accept @b e
5-[ 4-[ 2- (N-net hyl - N- (2- pyr i dyl ) ani no) et hoxy] beﬁzj{/'ﬁﬁ‘gc%’éﬁ“% %ﬁ2§4 di one

mal ei ¢ aci

d salt or an isoner or tautonmeric fo

pharmaceutical ly acceptabl e sol vate LRereof, for use as an active

t her apeut i
5-[4-2( N
mal ei ¢ aci

¢ substance. 5.

dAE%Q - N-(2 pyridyl)am no) et hoxy] benzyl ]t hi azol i d| ne-2, 4- dione,

FCor an isomer or tautoneric formthereof and/or a

phar maceutical | y acceptable solvate theregf, for use in the treatnent

and/ or propﬁW&TﬂmmW@WOMMRMmsa hypert ensi on and

~cardi ovascul ar di sease.

A compound of formula (I):

1

A R

X | \ o o
@N—(CHz)z —0 A —CH; ICH—( H| M
N SYNH

o)
@

or a tautomeric form thereof and/or a pharmaceutically acceptable solvate thereof,
wherein: R1 represents a hydrogen atom, an alkyl group, an acyl group, an aralkyl
group, wherein the aryl moiety may be substituted or unsubstituted, or a substituted or
unsubstituted aryl group;

Al represents hydrogen or 1 to 4 optionél substituents selected from the group
consisting of: alkyl, alkoxy, aryl and halogen or Al represents two substituents on
adjacent carbon atoms, which substituents together with the carbon atoms to which
they are attached form a substituted or unsubstituted aryl group;

A2 represents a benzene ring having 1 to 3 optional substituents; and

M- represents a counter-ion; a process for preparing such a compound, a
pharmaceutical cofnposition comprising such a compound and the use of such a

compound and composition in medicine.
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claim®6,

Process COTTpI’ISGS r

erei'n the source of count eg -ion M includes

‘Claims

1. A compound 5-[4-[2-(N-methyl-N-(2-
pyridyl(amino)ethoxy]benzyl]thiazolidine-2,4-dione maleic acid salt or an
.isomer or tautomeric form thereof and/or a pharmaceutically acceptable

“solvate thereof.

2. A process for preparing 5-[4-[2-(N-methyl-N-(2-
pyridyl(amino)ethoxy]benzyl]thiazdlidine-z,4-dione maleic acid salt or an

isomer or tautomeric form thereof andfor a pharmaceutically acceptable.

e [err] formthereof, and/ oaa@ %?} 733g accept &bl e sol vate |

@m (11): [err]

O(I_I)_vvhere defin el or rmul , Wth a
iﬂ‘“‘“‘&“‘%ﬁl@ﬂ ‘thereafter if required preparing a :

ycaccept alfl e *sol vate thereof. 7. °~ A process according to

-solvate thereof which procees comprisés reacting 5-[4-[2-(N-methyl-N-(2-° - . - - |

pyridyl(amino)ethoxy Jbenzyl]thiazolidine-2,4-diene with a source of maleate

ion.

3. A pharmaceutical composition, comprising 5-[4-[2-(N-methyl-N-(2-
pyridyl(amino)ethoxy]benzyljthiazolidine-2,4-dione maleic acid salt or an

isomer or tautomeric form thereof, andfor a pharmaceutically acceptable

solvate thereof, and a pharmaceutically acceptable carrier therefor.

4. 5-[4-[2-(N—methyl-N-(2-pyridyl)amino)ethoxy]bcnzyl]thiazolidine-2,4-
dione maleic acid salt or an isomer or tautomeric form thereof and/or a
pharinaceutic’ally acceptable solvate thereof, for use as an active therapeutic

substance.

5. 5-[4-2(N-methyl—N-(2-pyridyl)amino)ethbxy]benzyl]thiazolidine-2,4—
dione maleic acid salt or an isomer or tautomeric form thereof and/or a
pharmaceutically acceptable solvate thereof, for use in the treatment of
and/or prophylaxis of hyperglycaemia; hyperlipidaemia, hypertension and

cardiovascular disease.
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pharmaceutical |y acceptable acids having a pKa in the range of from1.5 to -
4'5 or from1,75 t.o 2.5. 8. A process according to claim®6, wherein the
source of a counter-ion M is maleic acid. 9. A pharnmaceutical conposition
conprising a conmpound of fornula (1), or a tautoneric formthereof, or a
pharmaceutical |y accept abl e sol vate thereof _a phar maceut ically
acceptable carrier therefor. 10. A conpouy Fa—td=s=or a
tautoneric formthereof, or a pharmt@utica
for use as an active ther apeuti c subst ance. . ]
(), or a t%g? ?I c formthereof and/or a phar mamr‘w-“accept abl e
sol vate thereo use in the treatnent of and/or prophyl axis of

hyper gl ycae hyperlipi daem a, hypertensi.on, cardiovascul ar disease and
certain eat %@%’Fﬁ Y e STHIAZOLID IONLE DERIVATIVES

A compound of formula (I): _

1
A R1

. N S NH
3 N

o
@

or a tautomeric form thereof and/or a pharmaceutically acceptable solvate thereof,
wherein: Rl represents a hydrogen atom, an alkyl group, an acyl group, an aralkyl
group, wherein the aryl moiety may be substituted or unsubstituted, or a substituted or
unsubstituted aryl group;

Al represents hydrogen or 1 to 4 optional substituents selected from the group
cdnsisting of: alkyl, alkoxy, aryl and halogen or Al represents two substituents on
adjacent carbon atoms, which substituents together with the carbon atoms to which
they are attached form a substituted or unsubstituted aryl group;

AZ represents a benzene ring having 1 to 3 optional substituents; and

M- represents a counter-ion; a process for preparing such a compound, a
pharmaceutical composition comprising such a compound and the use of such a
compound and composition in medicine. | ’
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. 12% * A net hod for t he Ireat ment and/ or pro

> hyperl | pi daem a, hypertenS| on, cardl ovascuk

di sorders in a human or non- hunan mamal whi

effective, non-toxic, amount of a corrpound

formthereof and/or - [err]
REPLACED - 11 - a pharnaceutical | y accegt-abl
non- human nmammal in need thereof. 13. The

o ENTSHEET
‘;‘_;a neating
ihistering an . .
a‘tautoneric o

(I'), or atautonmeric formthereof and/or a phar rraceutlcal Iy accept abl e
sol vat e t hereof,  fSUBSTETUEEDI HECIAZGL DD INEDROREANBER INAT INRE treat nent
and/ or prophyl axi s of hypergl ycaem a, hyperlipi daem a, hypertenS| on,

This invention rclates to certain novel compounds, to a pmccss for prcpanng
such compounds, to'pharmaceutical compositions containing such compounds and to

- the use of such compounds and compositions in medicine.

European Patent Application, Publication Number 0,306,228 relates to certain
thiazolidinedione derivatives disclosed as having hypoglycaemic and hypohpxdacmxc
activity.

It is now surprisingly indicated that a specific group of compounds from
within formula (I) of EP-A-0,306,228 have improved selectivity of action and are |
therefore of particular use in the treatment of Type II diabetes. These compounds are
also indicated to be of particular use for the treatment and/or prophylaxis of other
diseases including hyperlipidaemia, hypertension and cardiovascular disease,
especially atherosclerosis. In addition these compounds are considered to be useful
for treating certain eating disorders, in particular the regulation of appetite and food
intake in subjects suffering from disorders associated with undcr-éating, such as
anorexia nervosa, and disorders associated with over-eating, such as obesity and
anorexia bulimia. _

These compounds show good aqueous stability and good stability in the solid
form, certain of these compounds are indicated to be particularly stable. In addition
these compounds are significantly more soluble in water than the corresponding free
base. ' '

The surprising and advantageous stability and acjcous solubility of these
compounds provides for significant formulation and bulk handling advantages.

Accordingly, the present invention provides a compound Qf formula (I):

1+

@N—(@*zk ——o——A—CH,—cH-( -

S\n/NH

=

(Y

or a tautomeric form thereof and/or a pharmaceutically acceptable solvate thereof,
wherein:

Rl represents a hydrogen atom, an alky! group, an acyl group, an aralkyl
group, wherein the aryl moiety may be substituted or unsubstituted, ora substituted or



&

car di ovascul ar di sease .and cert ai n eating disorders. [err]
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Abstract

SUBSTITUTED THIAZOLIDNEDIONE DERIVATIVES

A compound of formula (I): _

N . 0 -
| N—(CH): —0 A——CH~—CH¢  |[H| M

Y/ -
Y

or a tautomeric form thereof and/or 2 pharmaceurically acceptable solvate thereof,

~ wherein: R represents a hydrogen atom, an alkyl group, an acyl group, an aralkyl
group, wherein the aryl moiety may be substituted or unsubstituted, or 2 substnuted or
unsubstiuted ary! group; :
Al represents hydrogen or 1 to 4 optional substiments selected from the group
consisting of: alkyl, alkoxy, aryl and halogen or Al represents two substituents on
adjacent carbon atoms, which substituents together with the carbon atoms to which
they are artached form 2 substituted or unsubstituted aryl group;
AZ represents a benzene ring having 1 to 3 optional substituents; and
M- represents a counter-ion; a process for preparing such a compound, 2 -
pharmaceutical composition comprising such a compound and the use of such a
compound and composition in medicine. )
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