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Description

A one-pot process for preparing 3-(2,2,2-trimethylhydrazinium)propionate dihydrate
Technical Field

The present invention relates to one-pot process for preparing 3-(2,2,2-
trimethylhydrazinium)propionate dihydrate (international non-proprietary name -

"Meldonium") from 3-(2,2-dimethylhydrazino)propionate esters having general formula

(1).

[
wherein R represents CHs, C2Hs, C3H7, i-C3H7, CaHo, i-C4Hg and CeHsCH2 and from
the corresponding acid (R represents H).
Background Art
3-(2,2,2-Trimethylhydrazinium)propionate dihydrate is known for its cardioprotective
properties under the International Non-proprietary Name of Meldonium. A number of
methods for the preparation of 3-(2,2,2-trimethylhydrazinium)propionate dihydrate are
known.
Generally, the process involves 1,1-dimethylhydrazine reaction with acrylic acid esters
leading to 3-(2,2-dimethylhydrazino)propionate esters, further alkylated with a methyl
halide or dimethylsulphate to give the appropriate methyl-3-(2,2,2-
trimethylhydrazinium)propionate halogenide or methylsulphate, which are then
hydrolyzed and deionized.
A standard alkaline hydrolysis method of carbonic and sulphuric acid esters in case of
the alkyl-3-(2,2,2-trimethylhydrazinium)propionate salts was not successfully realized
till now because of the problems of separation of 3-(2,2,2- trimethylhydrazinium)
propionate dihydrate and the resulting inorganic salts. It is known that 3-(2,2,2-
trimethylhydrazinium)propionate dihydrate forms relatively stable double salts of the
variable composition (SU849724).
WO 2008/028514 A (SILVA JORGE) 13.03.2008, disclosed a method of producing the
3-(2,2,2-trimethylhydrazinium) propionate dihydrate by hydrolyzing 3-(2,2,2-
trimethylhydrazinium)propionate halide or methyl sulphate esters under acidic
conditions, catalyzed by HCI, sulphuric acid, phosphoric acid etc., followed by

neutralization by an appropriate inorganic base (for example, sodium, potassium,
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calcium or magnesium hydroxide or another appropriate base, for example sodium,
potassium, lithium or cesium carbonate or bicarbonate etc.) and the double salts thus
obtained can be separated by the invented process using saturation of the solution
with carbon dioxide or sulphur dioxide.

Disclosure of Invention

We have unexpectedly found, that preparation of the 3-(2,2,2-
trimethylhydrazinium)propionate dihydrate is possible to carry out in a one-pot process
using as a starting material 3-(2,2-dimethylhydrazino)propionate esters of the general

formula (l),

[
wherein R represents CHs, CoHs, C3Hz, i-C3H7z, CaHo, i-C4Hg and CsHsCHo,
hydrolyzing the 3-(2,2-dimethylhydrazino)propionate esters of the formula (l) in a
solvent, followed by the reaction with dimethyl carbonate (DMC). Surprisingly, we have
also found that a direct one-pot synthesis of the 3-(2,2,2-
trimethylhydrazinium)propionate dihydrate by the hydrolysis of the 3-(2,2-
dimethylhydrazino)propionate esters of the formula (l) and simultaneous reaction of
the formed intermediate with DMC can also be performed with high yields of the
desired product.
According to the present invention, the solvent for the invented process is selected
from the group, comprising water and water-containing solvents e. g. lower alcohols,
acetone, ethyl acetate, acetonitrile, dioxane, dimethylformamide, dimethylsulphoxide,
alkylketones and mixtures thereof.
In one embodiment of the current invention, hydrolysis of 3-(2,2-
dimethylhydrazino)propionate esters of the formula | was carried out at 70-100°C in
water until complete conversion of the starting ester to the corresponding acid,
controlled chromatographically. After the conversion was completed, the process was
continued, without isolation of the intermediates, by adding to reaction mixture
dimethyl carbonate and methanol. Reaction was continued at the same temperature
until the conversion was completed (with chromatographic control), then methanol,

dimethyl carbonate and water were removed by distillation at a reduced pressure. The
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distillation residue was treated with hot isopropyl alcohol, filtered and dried, yielding of
90-98% of the desired 3-(2,2,2-trimethylhydrazinium)propionate dihydrate.

In another embodiment of the current invention, 3-(2,2-dimethylhydrazino)propionate
ester of the formula | was dissolved in water, and methanol and dimethyl carbonate
were added to this solution. The reaction mixture was heated at 80-100°C with
chromatographic control until the full conversion of the starting ester. After removal of
the solvents the residue was treated with hot isopropyl alcohol, filtered and dried,
yielding of 90-98% of the desired 3-(2,2,2-trimethylhydrazinium)propionate dihydrate.
Thus, according to the current invention, it is possible to obtain 3-(2,2,2-
trimethylhydrazinium)propionate dihydrate from methyl-3-(2,2-
dimethylhydrazino)propionate in a one-pot reaction, without isolation of any
intermediates and significantly increasing the reaction rate and total yield of the final
product.

In yet another embodiment of the current invention, 3-(2,2,2-
trimethylhydrazinium)propionate dihydrate can also be obtained from the
3-(2,2-dimethylhydrazino)propionic acid, which forms as an intermediate in the
invented process, reacting the 3-(2,2-dimethylhydrazino)propionic acid with DMC in a
solvent, followed by evaporation of the liquids, treatment of the residue with hot
isopropyl alcohal, filtration and drying of the crude 3-(2,2,2-
trimethylhydrazinium)propionate dihydrate, with 95-98% yields of the desired product.
Methods of the current invention overcomes the disadvantages of the method
disclosed in WO 2008/028514 A (SILVA JORGE) 13.03.2008 by presenting the one-
pot process for obtaining 3-(2,2,2-trimethylhydrazinium)propionate dihydrate from 3-
(2,2-dimethylhydrazino)propionate esters and/or 3-(2,2-dimethylhydrazino)propionic
acid, reducing the number of reaction steps and eliminating the problem of formation of
the double salts. Thus, the current invention provide for an inexpensive and
convenient large scale manufacturing process of 3-(2,2,2-
trimethylhydrazinium)propionate dihydrate under use of inexpensive and available

reagents with high yields and purity of the final product.

The present invention will be described in more detail by referring to the following non-

limiting examples. The scope of the invention should not be limited to the working
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examples, which are for demonstration purposes. One skilled in the art can practice

the invention based on the disclosures in the present patent application.

Example 1

Preparation of 3-(2,2,2-trimethylhydrazinium)propionate dihydrate
Methyl-3-(2,2-dimethylhydrazino)propionate (146 g, 1 mol) was dissolved in water (290
mL) and heated under inert atmosphere at 90-100°C until complete conversion of
starting ester to corresponding acid (controlled by HPLC). Methanol (150 ml),
thereafter dimethyl carbonate (843 mL, 10 mol) was added to the reaction mixture.
Reaction mixture was heated at 90°C in a reactor until the reaction was complete
(controlled by HPLC). Methanol, dimethyl carbonate and water were removed by
distillation at a reduced pressure. The distillation residue was dissolved in hot isopropyl
alcohol (500 ml), and evaporated again. Obtained 3-(2,2,2-
trimethylhydrazinium)propionate dihydrate was dried under reduced pressure. The
yield was 172 g (94.4%).

Example 2

Preparation of 3-(2,2,2-trimethylhydrazinium)propionate dihydrate
Methyl-3-(2,2-dimethylhydrazino)propionate (146 g, 1 mol) was dissolved in water (270
mL), then methanol (170 ml) and dimethyl carbonate (843 mL, 10 mol) were added to
the solution. Reaction mixture was heated at 95°C in a reactor until the reaction was
complete (controlled by HPLC). Methanol, dimethyl carbonate and water were
removed by distillation at a reduced pressure. The distillation residue was dissolved in
hot isopropyl alcohol (500 ml), and evaporated again. Obtained 3-(2,2,2-
trimethylhydrazinium)propionate dihydrate was dried under reduced pressure. The
yield was 171 g (93.9%).

Example 3

Preparation of 3-(2,2,2-trimethylhydrazinium)propionate dihydrate
3-(2,2-Dimethylhydrazino)propionic acid (132 g, 1 mol) was dissolved in water (180
mL), thereafter methanol (170 ml) and dimethyl carbonate (843 mL, 10 mol) were
added to the reaction mixture. Reaction mixture was heated at 95°C in a reactor until

the reaction was complete (controlled by HPLC).
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Methanol, dimethyl carbonate and water were removed by distillation at a reduced
pressure. The distillation residue dissolved in hot isopropyl alcohol (500 ml), and
evaporated again. Obtained 3-(2,2,2-trimethylhydrazinium)propionate dihydrate was

dried under reduced pressure. The yield was 175 g (96.0%).



10

15

20

25

WO 2009/103773 PCT/EP2009/051996

Claims
A one-pot process for preparing 3-(2,2,2-trimethylhydrazinium)propionate
dihydrate from 3-(2,2-dimethylhydrazino)propionate esters, having general

formula ()

[
wherein R represents CHs, CoHs, C3H7, i-C3H7z, CaHo, i-C4Hg and CsHsCH2, and
from the 3-(2,2-dimethylhydrazino)propionic acid (R represents H),
by reaction with dimethyl carbonate in a solvent, selected from the group,
comprising water and water-containing solvents, e. g. lower alcohols, acetone,
ethyl acetate, acetonitrile, dioxane, dimethylformamide, dimethylsulphoxide,
alkylketones and mixtures thereof and at a temperature in the range from 70-
100°C.

. A process according to the claim 1, wherein the dimethyl carbonate is added to

the reaction mixture after the hydrolysis of the compound of formula (1) in a

solvent is completed.

. A process according to the claim 1, wherein the dimethyl carbonate is added to

the reaction mixture together with the solvent.

. A process according to the claims 1-3, wherein the solvent is water.

. A process according to the claims 1-3, wherein the solvent is a mixture of water

and methanol.

. A process according to claims 1-3, wherein 3-(2,2-

dimethylhydrazino)propionate ester of formula (I) is methyl-3-(2,2-

dimethylhydrazino)propionate.

. A process according to claims 1-3, wherein the compound of formula (1) is 3-

(2,2-dimethylhydrazino)propionic acid.
A process according to claim 7, wherein the reaction is carried out at the

temperatures in the range from 90-95°C.
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