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A process for preparing a compound of formula (I) or a tautomeric form thereof or a pharmaceutically acceptable salt thereof,
or a pharmaceutically acceptable solvate thereof, wherein: A! represents a substituted or unsubstituted aromatic heterocycly! group; R!
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; AZ represents a benzene ring having in total up to five substituents; and n represents an integer
in the range of from 2 to 6, which process comprises catalytically reducing a compound of formula (II): wherein A!, R!, A2 and n are
as defined in relation to formula (I), characterised in that the reduction reaction is carried out using a hydrogen pressure above 20psi; and
thereafter if required forming a pharmaceutically acceptable salt and/or a pharmaceutically acceptable solvate of the compound of formula

(.




AL
AM
AT
AU
AZ
BA
BB
BE
BF
BG
BJ
BR
BY
CA
CF
CG
CH
CI
CM
CN
CuU
Ccz
DE
DK
EE

FOR THE PURPOSES OF INFORMATION ONLY

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT.

Albania
Armenia
Austria
Australia
Azerbaijan
Bosnia and Herzegovina
Barbados
Belgium
Burkina Faso
Bulgaria

Benin

Brazil

Belarus

Canada

Central African Republic
Congo
Switzerland
Cate d’Ivoire
Cameroon
China

Cuba

Czech Republic
Germany
Denmark
Estonia

ES
FI
FR
GA
GB
GE
GH
GN
GR
HU
IE
IL
IS

IT

JP

KE
KG
KP

KR
KZ
LC
LI

LK
LR

Spain

Finland

France

Gabon

United Kingdom
Georgia

Ghana

Guinea

Greece

Hungary

Ireland

Israel

Iceland

Ttaly

Japan

Kenya

Kyrgyzstan
Democratic People’s
Republic of Korea
Republic of Korea
Kazakstan

Saint Lucia
Liechtenstein

Sri Lanka

Liberia

LS
LT
LU
LV
MC
MD
MG
MK

Lesotho

Lithuania
Luxembourg

Latvia

Monaco

Republic of Moldova
Madagascar

The former Yugoslav
Republic of Macedonia
Mali

Mongolia

Mauritania

Malawi

Mexico

Niger

Netherlands

Norway

New Zealand

Poland

Portugal

Romania

Russian Federation
Sudan

Sweden

Singapore

SI
SK
SN
SZ
TD
TG
TJ
™
TR
TT
UA
uG
us
Uz
VN
YU
YA

Slovenia

Slovakia

Senegal

Swaziland

Chad

Togo

Tajikistan
Turkmenistan
Turkey

Trinidad and Tobago
Ukraine

Uganda

United States of America
Uzbekistan

Viet Nam
Yugoslavia
Zimbabwe




5

10

15

20

25

30

WO 99/23095

PCT/EP98/06997

PROCESS FOR THE PREPARATION OF THIAZOLIDINEDIONE DERIVATIVES

This invention relates to a novel process and in particular to a process for preparing
certain substituted thiazolidinedione derivatives.

European Patent Application, Publication Number 0306228 discloses certain
thiazolidinedione derivatives of formula (A):

R? R® R®
oy 1 o
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SYNH
O

@A)

or a tautomeric form thereof or a pharmaceutically acceptable salt thereof, or a
pharmaceutically acceptable solvate thereof, wherein:

A2 represents a substituted or unsubstituted aromatic heterocyclyl group;

R 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;

RD and R€ each represent hydrogen or Rb and RC together represent a bond;
Ab represents a benzene ring having in total up to five substituents; and

n' represents an integer in the range of from 2 to 6.

EP 0306228 also discloses a process for reducing the compounds of formula
(A) wherein RP and R€ together represent a bond (the 'benzylidene thiazolidine-2, 4-
diones') to the corresponding compounds of formula (A) wherein RP and R€ each
represent hydrogen (the 'benzyithiazolidine-2, 4-diones'). The particular reduction
methods disclosed in EP 0306228 are dissolving metal methods and catalytic
hydrogenation methods.

It has now been discovered that when the catalytic hydrogenation of the
benzylidene thiazolidine-2, 4-diones is carried out using an elevated pressure of
hydrogen that the reaction can be effected with a surprising reduction in the catalytic
loading and reaction time and, most surprisingly, produces a significant reduction in

by-product formation.

Accordingly, the present invention provides a process for preparing a
compound of formula (I):
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or a tautomeric form thereof or a pharmaceutically acceptable salt thereof, or a
pharmaceutically acceptable solvate thereof, wherein:
Al represents a substituted or unsubstituted aromatic heterocyclyl group;

wn

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;

10 A2 represents a benzene ring having in total up to five substituents; and
n represents an integer in the range of from 2 to 6,

which process comprises catalytically reducing a compound of formula (1D):

R1
A ___N—(CHz)n———OO
AN
STNH
0
15 D

wherein Al, R1, A2 and n are as defined in relation to formula (I), characterised in
that the reduction reaction is carried out using a hydrogen pressure above 20psi, and
thereafter, if required, forming a pharmaceutically acceptable salt and/or a
pharmaceutically acceptable solvate of the compound of formula (I).

20 Suitably the reaction is carried cut at a pressure in the range of from 50 to
1500 psi, such as 60 to 1500 psi, 75 to 1500psi, 200 to 1500psi, 70 to 1000psi or 200
to 1000psi, suitably 70 to 1000psi.

Examples of reaction pressures include 70, 75, 80, 500 and 1000psi.
A suitable hydrogenation catalyst is a noble metal catalyst, suitably a

25  palladium catalyst.

Favoured catalysts are supported noble metal catalysts, such as a palladium-
on-carbon catalyst, typically comprising 5% to 10% of palladium.
A preferred catalyst is a 10% palladium-on-carbon catalyst.
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Catalyst loadings (expressed as w/w% of catalyst to substrate) in the reaction
are typically in the range of from 5 to 100%, usually 10 to 50% and preferably 25 to
50%.

The reaction may be carried out using any suitable solvent such as acetic acid,
or an alkanol, such as methanol or ethanol, preferably admixed with an aqueous
mineral acid such as hydrochloric acid; or tetrahydrofuran, preferably admixed with
an aqueous mineral acid such as hydrochloric acid. Preferably the solvent is acetic
acid or aqueous acetic acid, for example a 4:1 acetic acid:water mixture.

The reaction is carried out at a temperature which provides a suitable rate of
formation of the required product, suitably at an elevated temperature, preferably
above 70°C, for example in the range of from 80°C to 115°C.

The compounds of formula (1) are isolated from the reaction and subsequently
purified by use of conventional isolation and purification methods such as

chromatography and crystallization/recrystalliazation.
The suitable, apt, favoured and preferred values of the variables Al , A2, Rl
and n in formulae (I) and (II) are as defined in relation to formula (I) of EP 0306228.
A most preferred value of Al is a 2-pyridyl group.
A most preferred value of A2 is a moiety of formula:

Y

A most preferred value of Rl is a methyl group.

A most preferred value of n is 2.

A most preferred value of formula (I) is 5-{4-[2-(N-methyl-N-(2-
pyridyl)amino)ethoxy]benzyl}-2,4-thiazolidinedione, or a tautomeric form thereof or
a salt thereof, or a solvate thereof,

Crystalline 5-{4-[2-(N -methyl-N-(2-pyridyl)amino)ethoxy]benzylidene}-2,4-
thiazolidinedione is isolated from the present reaction and as such forms a further
aspect of the present invention. A suitable crystallization/recrystallization solvent is
acetic acid/ denatured ethanol, the crystallization is favourably effected from refluxing
solvent which is allowed to cool to provide the required compound.

A most preferred value of formula (II) is
5-{4-[2-(N :rhethy1-N-(2-pyridyl)amino)ethoxy]benzylidene}-2,4-thiazolidinedione
or a tautomeric form thereof or a salt thereof, or a solvate thereof.

Suitable salts are pharmaceutically acceptable salts.

Suitable pharmaceutically acceptable salts include metal salts, such as for

example aluminium, alkali metal salts such as sodium or potassium, alkaline earth

-3
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metal salts such as calcium or magnesium and ammonium or substituted ammonium
salts, for example those with lower alkylamines such as triethylamine, hydroxy |
alkylamines such as 2-hydroxyethylamine, bis-(2-hydroxyethyl)-amine or
tri-(2-hydroxyethyl)-amine, cycloalkylamines such as bicyclohexylamine, or with
procaine, dibenzylpiperidine, N-benzyl-b-phenethylamine, dehydroabietylamine,
N,N'-bisdehydroabietylamine, glucamine, N-methylglucamine or bases of the pyridine
type such as pyridine, collidine or quinoline.

In addition should be mentioned those pharmaceutically acceptable salts
provided by pharmaceutically acceptable acids including mineral acids, including salts
provided by 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 salt is a maleate salt.

Suitable solvates are pharmaceutically acceptable solvates, such as hydrates.

The compounds of formula (II) are prepared according to known methods, for
example by use of the appropriate method disclosed in EP 0306228. The contents of
EP 0306228 are incorporated herein by reference.

The following example illustrates the invention but does not limit it in any
way.



10

15

20

WO 99/23095 PCT/EP98/06997

Example

Reduction of (Z)-5-{4-[2-(N-methyl-N-(2-pyridyl)amino)ethoxy]benzylidene}-2,4-
thiazolidinedione to 5-{4-[2-(N-methyl-N-(2-pyridyl)amino)ethoxy]benzyl}-2,4-
thiazolidinedione.

To a solution of (Z)-5-{ [4-[2-(N-methyl-N-(2-pyridyl)amino)ethoxy]benzylidene} -
2,4-thiazolidinedione (123 kg) in glacial acetic acid (1232 L) is added 10% palladium
on charcoal (Johnson-Matthey type 87L, 123 kg, catalyst contains ~ 50% w/w water -
and hence the catalyst loading was 50%w/w). The resulting mixture is hydrogenated
at 70-80 p.s.i. hydrogen pressure at about 95°C. After the starting material is
consumed (15 - 20 hours), the reaction mixture is cooled to about 65°C and the
catalyst is removed by filtration. The resulting solution is concentrated under reduced
pressure to low volume and the residue is dissolved in denatured ethanol (1000 L) at
60°C. The solution is heated to reflux and then cooled to ambient temperature to
effect crystallisation. The product, 5-{[4-[2-(N -methyl-N-(2-pyridyl)amino)ethoxy]
benzyl}-2,4-thiazolidinedione, is isolated by filtration, and dried in vacuo at 45°C.
Typical yields are 70-80%.

Effect of Change of Reaction Pressure
The above reaction can be performed over a range of pressures resulting in a
significant reduction in reaction time and catalyst loading, as shown below.

Reaction Conditions Reaction Time (hours.)
number

1 (75psi, 50% catalyst) 15-20

2 1000 psi, 50% catalyst <2

3 1000 psi, 25% catalyst 7

4 500 psi, 50% catalyst 4

5 500 psi, 25% catalyst ca.l2
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Claims:
1. A process for preparing a compound of formula (I):
R1
A’ —r\'J ——-(CHZ)n——oO
S\”/NH
© M

or a tautomeric form thereof or a pharmaceutically acceptable salt thereof, or a
pharmaceutically acceptable solvate thereof, wherein:

Al represents a substituted or unsubstituted aromatic heterocyclyl group;

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;

AZ represents a benzene ring having in total up to five substituents; and

n represents an integer in the range of from 2 to 6,

which process comprises catalytically reducing a compound of formula (II):

R1
A'—N—(CH,) —0 o
AN
S\H/NH
0

(D

wherein Al, Rl, A2 and n are as defined in relation to formula (I), characterised in

that the reduction reaction is carried out using a hydrogen pressure above 20psi; and

thereafter if required forming a pharmaceutically acceptable salt and/or a
pharmaceutically acceptable solvate of the compound of formula (I).

2. A process according to claim 1, wherein the reaction is carried out using a
hydrogen pressure in the range of from 50 to 1500psi, 60 to 1500psi, 75 to
1500psi, 70 to 1000psi or 200 to 1500psi.

3. A process according to claim 1 or claim 2, wherein the reaction hydrogen pressure

is in the range of from 70 to 1000psi.

PCT/EP98/06997
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4. A process according to any one of claims 1 to 3, wherein the reaction hydrogen
pressure is 70, 75, 80, 500 or 1000psi.

5. A process according to any one of claims 1 to 4, wherein the hydrogenation
catalyst is a 10% palladium-on-carbon catalyst.

6. A process according to any one of claims 1 to 5, wherein the catalyst loading is 5
to 100%, (Yew/w of catalyst to substrate).

7. A process according to any one of claims 1 to 6, wherein the reaction solvent is
acetic acid, aqueous acetic acid, an alkanol, an alkanol admixed with an aqueous
mineral acid, tetrahydrofuran or tetrahydrofuran admixed with an aqueous
mineral.

8. A process according to claim 7, wherein the reaction solvent is acetic acid.

9. A process according to any one of claims 1 to 8, wherein the reaction temperature
is in the range of from 80°C to 115°C.

10. A process according to any one of claims 1 to 9, wherein the compound of
formula (II) is
5-{4-[2-(N-methyl-N-(2-pyridyl)amino)ethoxy]benzylidene} -2 4-thiazolidinedione or
a tautomeric form thereof or a salt thereof, or a solvate thereof, and the compound of
formula (I) is 5-{4-[2-(N -methyl-N-(2-pyridyl)amino)ethoxylbenzyl}-2,4-
thiazolidinedione, or a tautomeric form thereof or a salt thereof, or a solvate thereof.
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