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According to the literature esters of tropine show different pharmacological effects,
depending upon the character of the esterifying acid. Thus, esters of tropic acid exhibit
antihistaminic, antiserotonin, and stimulant activity [1, 2], esters of pyrrole-4-carboxylic
acid are analgesics [3], esters of 5-aryl-furan-2-carboxylic acid are anesthetics [4], tro-
pine esters of 3-indolylphenylacetic acid show spasmolytic activity [5], and esters of di-
arylacetic acids are anticholinergic substances [6]. Furthermore, many derivatives of tro-
pane show stimulant activity on the central nervous system [7]. We therefore prepared a
series of w-aminoacyl esters (I) of the stereoisomeric a- and B-tropanols (tropane and pseudo-
tropane) in order to study their stimulant activity. Synthesis of the esters was brought
about by the general scheme:
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Acylation of tropine or pseudotropine with the acyl chlorides of w-chlorocarboxylic acids
proceeded in toluene, and the resulting ester hydrochloride after filtration was used in the
subsequent step without further purification. Aminolysis of the chloroester proceeded easily
by heating the hydrochloride with three moles of secondary amine in toluene: The salt of the
secondary amine precipitated and the weakly basic aminoester remained in solution. It is more
convenient, however, to carry out the reaction of the hydrochloride with one mole of secondary
amine in alcohol to give the dihydrochloride of the aminoester directly. The secondary amines
studied were dimethyl amine, pyrrolidine, piperidine, morpholine, and N-methylpiperazine.
Several of the hydrochlorides prepared were hydroscopic or contained water of crystallization.

The stimulant activity of these compounds was studied in experiments on rabbits. As a
criterion of physiological activity, their influence on the phenomenon of impulse summation
in the central nervous system was used. The dependence of a reflex motor reaction (tail
flexion) on the number and amplitude of the stimuli applied to the skin of the back feet of
the rabbits was determined. As shown in Table 1, all of the compounds studied to some degree
relieve the summation at a dose of 0.5-1.0 and 3.0 mg/kg, and impede it at a dose of 5-20 mg/
kg. Thus, they possess the property of stimulating one of the basic manifestations of nerve
activity: the alleviation of impulse summation. As shown in special pharmacological analysis,
the indicated compounds act by an adrenergic mechanism and therefore we used cocaine as a
standard of comparison. All of these compounds are of comparatively low toxicity: Their LDse
(in white mice with intraperitoneal introduction) ranged between 270 and 1100 mg/kg.

EXPERIMENTAL

The purity of the compounds prepared was estimated by GLC on a Tsvet-l chromatograph.
Melting points were determined on a Boethius apparatus, and mass spectra were recorded on an
MAT-112 mass spectrometer.

Tropinyl-8-Chloropropionate Hydrochloride (General Method). To a solution of 30 g of
freshly-distilled tropine in 100 ml of toluene was added gradually with stirring a solution
of 30 g of B~chloropropionyl chloride in 50 ml of toluene, and the mixture was stirred and
boiled for 4 h. The precipitate which formed upon cooling was filtered off and washed with
acetone on the filter, to give 46.6 g (83%, based on tropine) of hydrochloride, which was
used in the following step without further purification. mp 193-194°C (from acetone—alcohol).
Found, %: C 49.5; H 7.2; C1 26.3. C.1:H,CINeHC1. Calculated, %: C 49.6; H 7.0; Cl 26.4.
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Tropinyl B-(N-Morpholyl)propionate Hydrochloride {General Method). To a solution of 30
g of tropinyl B-chloropropionate hydrochloride in 150 ml of alcohol was added dropwise 9,76 g
of morpholine, the mixture was heated under reflux for 8 h, and the alcohol was distilled.
The residue was recrystallized from a mixture of acetone—alcohol (1:9) to give 31.4 g of di-
hydrochloride, mp 239-240°C.

The free base was isolated for characterization by vacuum distillation. The constants
and analytical results are given in Table 1.
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ANTIOXIDANT PROPERTIES OF THIOPHOSPHOLIPIDS AND IONOL
PHOSPHOLIPIDS

T. V. Sotnichenko, I. A. Vasilenko, UDC 547.953:547.568.5
R. P. Evstigneeva, D. A. Predvoditelev,
and E. E. Nifant'ev

The potential use of free radical oxidation inhibitors (ionol, a-tocopherol, etec.) in
medicine has been reported [1]. Because of their chemical structure, these inhibitors have
no affinity for the lipid component of biological membranes, i.e., for those substances which
primarily are subject to free radical oxidation, a process which is responsible for the de-
velopment on pathological symptoms [2, 3]. With this in mind, work was begun on the synthesis
of phospholipid membrane directed inhibitors [4-7]. These comporumnds contain sterically
hindered phenol or thiophosphoryl groups, which we consider responsible for the inhibition
process.

Our article reports data on the evaluation of the antioxidant activity of some new bio-
antioxidants. In order to eliminate peroxide oxidation of the lipid antioxidants themselves,
the latter (I-VII) were synthesized starting from saturated fatty acids. In the peroxide
oxidation of phospholipids containing polyunsaturated fatty acids, accumulation of the first
products of oxidation — hydroperoxides — is accompanied by the formation of conjugated double
bonds which absorb in the UV at 233 nm. The relative intensities of the absorption bands
1233 mm/Ilz:s mm are known as the oxidation index [8], which is widely used in the field of
lipid oxidation.
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