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A convenient modified synthesis was evolved for the synthesis of DL- ormthme
:app1y1n<I dimethyl acetammomalonate as an intermediate.

Numerous syntheses are described in recent literature [1]-—[10] suitable
for the preparation of the important aminoacid DL-ornithine. On subjecting
these methods to a critical examination, three of them [8]—[10] - which ap-
‘peared to be promising, were tested in detail. The ALBERTSON and ARCHER
method [10] was found to be most reliable and conductable economically
" also in large scale; The original yield of this method was raised by some
per cents through certain modification [11]. However, in the second step of
this otherwise excellent process. #-acetamino-g-carbethoxy-«-piperidone forms
which, as a poorly crystallising compound, cannot usually be converted into
‘the end product without further refining. Its recrystallisation requires a long
time and is connected with serious losses of material.

~ In order to overcome this difficulty, we made use of an observation of
HELLMANN and LINGENS [12] according to which it is more practical to pre-
pare and apply dimethyl acetamino malonate (11la) in place of the corres--
ponding diethyl derivate. Namely, when at the preparation of the acetamino
malonate derivative generally used as one of the reactants in aminoacid
syntheses, dimethyl malonate is applied instead of diethyl malonate, the end

product is obtained in higher yields and in an easier processable and refin- -

able form. By the best evolved method available in literature [13], starting

_from malonate and preparing acetamino malonate by reducing iso- _nitroso-

malonate in anhydrous acetic acid by reduction with acetic acid and pulver--
ized zinc, diethyl acetamino malonate can be produced in an overall yield of
only 75°/,. On starting from dimethyl malonate, in turn, the corresponding
-end product is obtained 'in an overall yield of 96/, [12] Practical experi-
ences gathered during the careful reproduction of both methods [12], [13]
-about 25 30-times proved yields of only 56—60 /(. with diethyl malonate,.
-against 63—65 °/, with dimethyl ‘malonate.

Dimethyl malonate required for preparing the starting material was
‘produced by the modified method of REIMER and DOwNES [14], through the
-esterification of diethyl malonate with potassium methoxide as catalyst. This
method proved more suitable than the LEUCHsS and THEODORESCU {15] reac-
tion catalysed by ammonia. Dimethyl malonate obtained in this way was
treated with nitrous acid by the known meéthod [12] and converted into the
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acetamino derivative in fair yields by the catalytic process evolvéd in this
Institute [16]."

Later on, the ALBERTSON and ARCHER method [10] was followed, affor-
ding, as expected B-acetamino- j-carbomethoxy-«-piperidone of more favour—
able physical and chemical "properties. Hydrolysis by hydrochlonc acid of
the latter compound gave DL-ornithine in fair yield.
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, Although there is no appreciable difference between the overall yields
of both methods (68,0 and 73,5, respectively) referred to the partial pro-
cess Illa—V of the preparation of ornithine, the present method may be ..
considered more economical and reliable, due to the easier way of preparing
dimethyl acetamino malonate and to the more favourable propertles of pipe-
ridone derivative, obtamed as an intermediate.

Experimcental

Dimethyl malonate (II). Small particles of refined metallic potassium
(25 g) were, under stirring, slowly added within an hour to a solution of
2000 g of dlethyl malonate (1) in 15000 ml of methanol. On stirring further
for an hour, the mixture was neutralized with 108 ml of 6,05 N methanolic
’hydrochlorlc acid, methanol removed by distillation - under ‘reduced pressure
and the residual oil distilled in vacuo. B p. 67°C (at 11 mm Hg). Yield
1741 g (89°,) [14], [15].

Dimethyl acetamino malonate (Ill a). Dlmethyl isonitroso-malonate
was obtained in 96"/, yleld by the HELLMANN and LINGENS method [12] and
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converted “into Il a in a 67°, yield by the TOoTH and JAsto method [16].
M. p. 127°C. '

Dimethyl g-cyano ethylacetamino-malonate (11l b). On dissolving 0,14 g
of metallic sodium in 68 ml of waterfree methanol, 30 g. of finely pulverized
dimethyl acetamino-malonic acid (Il a) was added, then 9,65 g of acrylo-
nitrile dropwise added in 30 minutes under vigorous stirring at a tempera-
ture between O and —5° C. On stirring further for an hour at room tempera-
ture, the precipitated crystals were filtered by suction at —10° C, washed
with some waterfree methanol at 0°. M. p. 124—125° C. Yield 35 g(865°/(,)
Analysis: C,, Hy; O; Ns. Calcd.'.C 49,59'; H 5,83; N 11,57; found C 50,01;
‘H 6.22; N 11,68"/,.

B-Carbomethoxy-s-acetamino-c-piper idone (1v). 30 g of dimethyl-cyano
ethylacetamino-malonate (Il b) was reduced in 130 ml of methanol over 7 g
of Raney-nickel at 65—75° C under an initial pressure of 50 atm..The theo-
retical amount of hydrogen was consumed in 45 minutes. On dlstll]mg the
filtrate in vacuo, 25-g of crude. product was obtained. Recrystallising from
methanol afforded 23,6:g substance of m. p. 185—187° C (90°/,). Analysis:
C,H,, O¢N.. Calcd. C 50,47; H 6,59; N 13,18. Found: C 50 95;* H 7,03;

N 13,44 vp.

DL-ornithine monohydrochloride (V). On reﬂuxmg 586 ¢ of @-carbo-
methoxy-8-acetamino-e«=piperidone (1V) for 4 hours in 25 ml of concentrated
hydrochloric acid, the solution was evaporated to dryness in vacuo, the res-
idue taken up with 12 ml of hot ethanol, 3.5 ml of concentrated ammonia
added, the precipitated crystals filtered by suction, boiled with 2x10 ml of
ethanol. Yieldr 4,39 g .of DL ornithine monohydrochlorlde (95 %), m. p-
232° C [8]-]10].
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