SATURATED NITROGEN-CONTAINING HETEROCYCLES
IV*, SYNTHESIS AND PROPERTIES OF PYRROLIDIN-2-YL~ AND
CYCLOALKANOPYRROLIDIN-2-YLPROPIONIC ACIDS

A, A, Ponomarevi, M., V, Noritsina, and
A, P, Kriven'ko UDC 547.743.1'759.5.07

A general method for the synthesis of pyrrolidinyl- and cycloalkanopyrrolidinylpropionic
acids by the oxidation of the corresponding heterocyclic alcohols has been developed. Some
of those compounds have been converted into the corresponding methyl esters and pyrroliz-
idin-3-ones. Preliminary pharmacological tests have shown that the pyrrolizidin-3-ones
possess a sedative effect.

There is information in the literature relating only to derivatives of the simplest representatives of
the - (pyrrolidin-2-yl)propionic acids [2,3]. At the same time, these acids present considerable interest
as possible neurotropic agents, since they are structurally close to y-aminobutyric acid, which plays an
important role in the physiological processes of the brain.

The present paper describes a general method that we have developed for obtaining pyrrolidinyl-
and cycloalkanopyrrolidinylpropionic acids by the oxidation of the corresponding pyrrolidine or cycloalka-
nopyrrolidine alcohols [1,4,5] with chromic anhydride in 129% sulfuric acid solution [6].

By this method we have synthesized B-(pyrrolidin-2-yl)propionic acids with alkyl substituents in
various positions of the pyrrolidine ring (I-VIII) (Table 1) and also B-{(cyclopentano[blpyrrolidin-2-yl)- and
B-(octahydroindol-~2-~yl)propionic acids (IX,X).
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k k
1-VIill
The amino acids I-X are colorless crystalline substances readily soluble in water and ethanol. The
acids I-V, IX and X, having no substituent on the nitrogen atom, were converted by intramolecular acylation
into the pyrrolizidin-3-ones XI-XVII (Table 2).

The esterification of the acids II, III, and VII-X with methanol in the presence of hydrogen chloride
or thionyl chloride gave their methyl esters XKVOI-XXIII (Table 2). In the case of acids having no substitu-
ent in position 5 of the pyrrolidine ring but possessing a hydrogen atom on the nitrogen, instead of the
methyl esters the corresponding pyrrolizidin-3-ones, identical with those obtained from the acids by intra-
molecular acylation were obtained. )

*For Communication III, see [1].
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X1, Xv
X1 R’=R”=R"'=H; XII R’=R"=H, R”’=CH3; Xii} R’=R"=H, R7"=i-C Hy;

XIV R'=R~=H, R"=C,Hg; XV R'=R"=H, R"=i-C;H,

A —2-
CH,CH,COOH A
CHy ]

X, X Hy), ©
XVI, xvii
IX n=1; X n=2; XVI n=1; XVIl n=2

In the IR spectra of the acids I-VI, IX, and X there is a strong absorption band in the 1550~1640 cm™!
region corresponding to an ionized carboxy group., In the hydrochlorides of the acids VII and VIII, these
bands have disappeared and have been replaced by carbonyl absorption bands (1700-1725 cm™!), In the
spectra of the pyrrolizidin-3-ones, there is a strong band at 1675-1677 cm™~! corresponding to the stretch-
ing vibrations of the C =Obond in cyclic y-lactams, and in compounds XVII-XXIII there is one at 1746~
1754 cm~! (C = O in esters).

Pharmacological tests carried out in the All-Union Institute for Experimental Medicine, AMS USSR,
have shown that the acids I-X have little activity, while the pyrrolizidin-3-ones exhibit a selective action
on the central nervous system the nature and degree of which depend on the structure and the dose of the
substances, Compounds XIII-XVI possess a well-marked sedative effect [7].

EXPERIMENTAL

B=(5-Isobutylpyrrolidin-2-yl)propionic Acid (III), With stirring, a solution of 1.4 g (0.014 mole) of
chromic anhydride in 42 ml of12% sulfuric acid was added to a solution of 1.85 g (0.01 mole) of 1-(5-iso-
butylpyrrolidin-2-yl)propan-3-ol in 20 ml of water. The reaction mixture was left for an hour and was
then treated with a hot solution of 24 g (0,076 mole) of barium . hydroxide in 60 ml of water. The precip-
itate was filtered off, and the filtrate was treated with dry ice and again filtered. The water was distilled
off, the residue was dissolved in 30 ml of absolute ethanol, the solution was filtered, the ethanol was dis-
tilled off, and the residual vitreous mass was triturated with ether, whereupon colorless cyrstals deposit-
ed which were recrystallized from a mixture of ethanol and acetone. Yield of IIT 1.57 g (79%).

The acids I, II, IV-VI, IX, and X were obtained similarly (see Table 1),

B=- (1 -Methylpyrrolidin-2-yl)propionic acid (VII) and g-(4-ethyl-1-methylpyrrolidin~2-yl)propionic acid
acid (VIII) were isolated in the form of the hydrochlorides by treating the corresponding unpurified acids
with the calculated amount of hydrochloric acid. The hydrochlorides were recrystallized from isoamyl
alcohol,

4-Methylpyrrolizidin-3-one (XII). A distillation flask heated in a metal bath (bath temperature 180°C)
was charged with 3 g of 8~ (5-methylpyrrolidin-2-yl)propionic acid (1), After the acid had melted, the pres-
sure was lowered to 100 mm,and the water formed was distilled off. Then the pressure was lowered to 10
mm and the liquid remaining in the flask was distilled. The distillate was dissolved in ether and dried with
MgSO,. Vacuum distillation yielded 2.2 g (80%) of X1,

The pyrrolizidones XI and XIII-XVII were obtained similarly; they formed colorless mobile liquids
readily soluble in ether and ethanol (see Table 2).

Methyl B-(5-methylpyrrolidin-2-yl)propionate (XVIII). A. A solution of 5 g of the acid IT in 100 ml
of 2 3 N solution of hydrogen chloride in absolute methanol was boiled for 3 hr 30 min. The methanol was
distilled off, the residue was dissolved in 5 ml of water and treated with 50 ml of ethyl acetate, and 5 g of
potassium carbonate was rapidly added. The ethyl acetate layer was separated off and dried with MgS0,.
The solvent was driven off and the residue was distilled in vacuum. The yield of XVIII was 2.8 g (52%).

The esters XIX~XIII were obtained similarly (see Table 2).

B. With stirring, 4.76 g (0.04 mole) of thionyl chloride was added through a reflux condenser to a
solution of 6.28 g (0.04 mole) of II in 20 ml of absolute methanol. The reaction mixture was left for 1 hr,
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and then the solvent was distilled off. The residue was dissolved in 25 ml of methanol and this solution
was treated with 10 ml of methanol containing 2.16 g (0. 04 mole) of sodium methoxide. The precipitate
was filtered off. After alcohol had been distilled off, a fraction with bp 92°C (8 mm) was collected. The
yield of XVIII was 3.5 g (50%).
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