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A process for the preparation of diacerein characterized by purification of crude diacerein by salificating it with an organic acid alkali

salt and subsequent conversion to the acid form with diluted acids.




AL
AM
AT
AU
AZ
BA
BB
BE
BF
BG
BJ
BR
BY
CA
CF
CG
CH
CI
CcM
CN
CU
CZ
DE
DK
EE

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

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

Benin

Brazil

Belarus

Canada

Central African Republic
Congo
Switzerland
Cote 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

FOR THE PURPOSES OF INFORMATION ONLY

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

ML
MN
MR
MW
MX
NE
NL
NO
NZ
PL
PT
RO
RU
SD
SE
SG

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
™
TG
TJ
™
TR
TT
UA
uG
us
Uz
VN
YU
W

Slovenia

Slovakia

Senegal

Swaziland

Chad

Togo

Tajikistan
Turkmenistan
Turkey

Trinidad and Tobago
Ukraine

Uganda

United States of America
Uzbekistan

Viet Nam
Yugoslavia
Zimbabwe




10

15

20

25

WO 98/56750 PCT/EP98/03221

The present invention relates to a process for the
preparation of diacerein.

Diacerein or diacetylrein (1,8-diacetoxy-3-
carboxyanthraquinone) is a known antiarthritic
medicament used for some time in clinical practice.

Different processes for the preparation of
diacerein are known: for example, FR-A-2508798 describes
the acetylation of rein (1,8-dihydroxyanthraquinone-3-
carboxylic acid), with an acetic anhydride excess in the
presence of sulfuric acid.

EP-A-636602 discloses a preparation process
characterized by purificating the crude diacerein by
crystallization from 2-methoxyethanol or N,N-
dimethylacetamide. The methods described above, as well
as other known ones, suffer anyway from some drawbacks
{use of expensive, toxic solvents, difficulty of
purification, unsatisfactory yields) which restrict its
industrial use.

More precisely, the purification step of <crude
diacerein is particularly critical.

It has now been found a process for the preparation
of diacerein which is advantageous compared with the
known methods.

The process of the invention comprises:

a) acetylation of aloin, of formula (I):
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oxidation of acetyl-barbaloin (II) to give crude
diacerein;

salification of the crude diacerein with an organic
amine in agqueous o0or agueous-acetonic solution,
precipitation of the alkali salt by addition of an
organic acid alkali salt and treatment with a
diluted acid to give acid diacerein, of formula

(I1I)

CH,0C0 0 0COCH

3
O (III)
CCoH

J
0



10

15

20

25

30

WO 98/56750  PCT/EP98/03221

Step a) is preferably effected using acetic
anhydride as acetylating agent.

The reaction 1is typically carried out wusing an
acetic anhydride excess in the presence of bases such as
potassium acetate, at a temperature of about 130°-140°C.

Step b) 1s preferably carried out using chromic
anhydride in acetic acid solution.

Chromic anhydride 1is used in excess to the
stoichiometric, for example in molar ratios ranging from
5:1 to 10:1 compared with the starting aloin. The
reaction temperature usually ranges from 40 to 60°C.

The oxidation 1s preferably carried out without
previous recovery of the compound (II).

In step c¢), organic amines such as triethylamine,
trimethylamine and the like can be used. Preferably,
triethylamine in acetone solution is wused, which 1is
added to an acetone aqueous solution of crude diacerein.

The organic acid alkali salt is preferably 2-sodium
ethylhexanoate, added 1in acetone/isopropanol solution.
The sodium salt is filtered, washed with acetone and
dried.

Any organic or inorganic acid, such as hydrochloric
acid, sulfuric acid, acetic acid, p-toluenesulfonic
acid, phosphoric acid, can be used for the conversion to
acid diacerein. Particularly preferred is the use of
diluted phosphoric acid, at concentrations ranging from
1 to about 30%.

The following examples illustrate the invention in
greater detail.

Example 1
A) A 1000 1t reactor is loaded with 25 kg of aloin,
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8.8 kg of anhydrous potassium acetate and 125 kg of
acetic anhydride. The mixture is heated to 135°C,
keeping said temperature for 60 minutes, after that
is cooled to about 50°C and added with 250 kg of
acetic anhydride. Keeping the temperature at 55°C,
a solution of 30 kg of chromic anhydride dissolved
in 100 kg of acetic acid is added in about 4 hours.
At the end of the addition, temperature is kept at
55°C for 30 minutes, then 210 kg of water are
added. After cooling at 15°C, the reaction mixture
is centrifuged and washed to neutrality with water,
finally dried at 70°C. The yield in crude diacerein
is 15 kg with a K.F. lower than 0.5%.

B) A 600 1t reactor 1is loaded with 15 kg of crude
diacerein and 110 kg of acetone/water 90:10. The
suspension is added with a solution of 5.3 kg of
triethylamine in 65 kg of acetone to obtain the
complete dissolution of the reaction mixture.
Separately, a solution of 9.7 kg of sodium 2-ethyl-
hexanoate 1in 46 kg of an acetone-isopropanol 1:1
mixture is prepared. Diacerein sodium salt
precipitates, which 1is centrifiuged and dried at
70°C. The yield is 14.5 kg.

C) A 600 1t reactor is loaded with 15 kg of diacerein

25 sodium salt and 300 kg of water to obtain a

complete dissolution. Separately, a solution of 28
kg of 85% phosphoric acid and 160 kg of water is
prepared, which is added to the reactor containing

sodium diacerein in about 4 hours. A fine yellow

30 crystal precipitates which 1is centrifuged, washed-

to neutrality with water and dried at 70°C. Yield
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in pure diacerein 13 kg.

Example 2

A 1000 1t reactor is loaded with 25 kg of aloin, 9
kg of anhydrous potassium acetate and 130 kg of
acetic anhydride. The mixture is heated to 138°C
keeping said temperature for 60 minutes, after that
is cooled to about 50°C and added with 260 kg of
acetic anhydride. Temperature is brought to 45°C,
then a soclution of 31 kg of chromic anhydride
dissolved in 105 1 of acetic acid is added in about
5 hours, keeping said temperature. At the end of
the addition, temperature 1is kept for 30 minutes,
then 220 kg of water are added. After cooling at
15°C, the reaction mixture is centrifuged, washing
the cake with water to neutrality, then dried at
70°C. 15 kg of crude diacerein are obtained, having
a 0.5% maximum K.F.

A 600 1t reactor 1is 1loaded with 15 kg of crude
diacerein and 110 kg of acetone/water 90:10. The
suspension 1is added with a solution of 5.2 kg of
triethylamine in 60 kg of acetone to obtain the
complete dissolution of the reaction mixture.
Separately, a solution of 9.5 kg of sodium-2-ethyl-
hexanocate in 45 kg of an acetone-isopropanol 1:1
mixture is prepared. Diacerein sodium salt
precipitates, which is centrifuged and dried at
70°C. The vield is 14.3 kg,

A 600 1t reactor is loaded with 15 kg of diacerein
sodium salt and 300 kg of water then, after
dissolution, a solution of 29 kg of 85% phosphoric-

acid and 170 kg of water is added in about 4 hours.
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The resulting yellow product is centrifuged, washed
to neutrality with water and dried at 70°C. 12.9 kg

of pure diacerein are obtained.
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CLAIMS
1. A process for the preparation of diacerein, which
comprises:
a) acetylation of aloin, of formula (I):

(I)

(I

i

0 [Hcl;-ococxia]3

(04

('.'.‘iz—-OCOl.‘.'I'I3
oxidation of acetyl-barbaloin (II) to give crude
diacerein;
salification of the crude diacerein with an organic
amine in aqueous or agueous-acetonic solution,
precipitation of the alkali salt by addition of an
organic acid alkali salt and treatment with a

diluted acid to give acid diacerein, of formula-

(I11)
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CH_0CO OCOCH
3 o 3
AN
(III)
i F COOH
0
2. A process as claimed in claim 1, wherein

acetylation is carried out using an acetic anhydride
excess 1in the presence of potassium acetate.

3. A process as claimed in claim 1 or 2, wherein step
b) 1is effected using chromic anhydride in acetic acid
solution.

4. A process according to any one of the above claims,
wherein the crude diacerein is salified with
triethylamine.

5. A process according to any one of the above claims,
wherein 2-sodium ethylhexanoate is used as organic acid
alkali salt.

6. A process according to any one of the above claims,
wherein the precipitation of the salt takes place in a
isopropanol-acetone 1:1 mixture.

7. A process according to any one of the above claims,
wherein sodium diacerein 1is converted to acid diacerein

by treatment with diluted aqueous phosphoric acid.
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