CYCLOBUTANEDICARBOXYLIC ACIDS.
IX. SALTS OF BIS(DIALKYLAMINOALKYLAMIDES) OF
o~TRUXILLIC ACID WITH CURARIFORM ACTIVITY#
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It has been previously demonstrated that biquaternary salts of w-dialkylaminoalkyl
esters [3] or w~dialkylaminoalkyl amides {1, 2] of 1,3-diphenylcyclobutane-2,4-dicarboxylic
acids exhibit pronounced curariform actitity.

We have found that in a number of cases the conversion of w-dialkylaminoalkyl amides of
a~truxillic acid into acid addition salts (I) also leads to the formation of quite active
and selectively functioning myorelaxants that are devoid of the undesirable side effects
characteristic of the corresponding biquaternary salts. This was an unexpected result
since most of the curariform drugs currently used in medicine belong to the derivatives of
mono- or biquaternary ammonium salts whereas the known salts of the mono~ and bitertiary
amines are significantly less active [4].

The addition salts I were obtained by reacting a dichloroanhydride of a-truxillic acid
with primary-tertiary diamines H N(CH;)pNR, (II). For the purposes of our study we synthe-
sized the compounds at n and NR, values which led to the formation of the most active myore-~
laxants in the series of biquaternary salts of aminoalkancl esters and amincalkylamides of
a-truxillic acid [2, 3].

Ph HO=0ﬂKﬂQﬁHZ

2HE

& H
RaN(CHy) NHC =0 pPh
I

The reaction was conducted in an inert organic solvent (benzene, CHCl,, or dichloro-
ethane) at room temperature. At equimolar proportions of reagents, the released hydrogen
chloride bonded with the bis(aminoamide) being formed which was subsequently converted to
dichlorohydrate. The resultant substances were separated and purified by extracting them
from the organic layer with an acidic solution followed by the fractional alkalization of
the acid solution which released the bis(aminoamide) from the diamine II mixture. Then the
aminoamide bases were recrystallized (see [2] for analysis results and base constants), and
by reacting solutions of physiologically acceptable inorganic or organic salts with the
base solution in a suitable solvent, we obtained the acid addition salts I which were puri-
fied by recrystallization when necessary (see Table 1). Some of the salts were strongly
hygroscopic. When salts of compound I were obtained with dibasic acids, we found it more
preferable to separate the better crystallizing acid salts that contained two molecules of
acid per one mole of bis(aminoamide) base.

The examined salts of bis(aminoamides) and a-truxillic acid exhibited pronounced curari-
form properties. They significantly exceed the action of known bisecondary and bitertiary
myorelaxant amines [4]. Curariform activity is reduced when the n value is lowered to two
or increased to four (see Table 1). The highest level of curariform is exhibited when the
molecule's salt-forming centers are comprised of diethylamino-, N-pyrrolidyl or N-piperidyl
groups.

*Previous communication [2].
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As can be seen from Table 1, the compounds under study are no less effective than
tubarine, and some of them exceed its myoparalytic activity. The substances under exami-
nation are characterized by a rapid onset of a short-acting block, and rapid restoration of
neuromuscular transmission. Their myoparalytic action is of a considerably broad nature
that is similar to the action of competitive myorelaxants. Neostigmine is their antagonist.

Arterial pressure and cardiac function are not affected by these compounds at myopara-
lytic doses. Their effect on acetylcholine's negaive chronotropic action is insignificant
at myoparalytic doses with practically no induction of tachycardia. In addition, it has
been shown that the compounds under study have no effect on hemodynamics, and are without
ganglion-blocking properties or the ability to release histamine which are advantages over
tubarine. No other side effects were detected.

Thus, in comparison to the biquaternary salts of a-truxillic acid complex esters (ana-
truxonium and cyclobutonium), the corresponding bitertiary aminoamide salts are shorter-
acting, assure rapid recovery from myorelaxation, and do not induce tachycardia and other
side effects [5].

EXPERIMENTAL

a-Truxillic Acid Bis[l,2-(N-piperidyl)ethylamide]dichlorohydrate {(model example). A
solution of 29 g of 1,2-(N-piperidyl)ethylamine wasadded, while stirring and cooling to
a solution of 3.7 g of a-truxillic acid dichloroanhydride in 30 ml of dichloroethane. The
reaction mixture was kept at room temperature for 18 h after which 20 ml of water was added
to the mixture. The organic layer was then separated and successively extracted 2 times
(10 ml each time) with 5% H,SO, and 1 time with 10 ml of water. The aqueous extracts were
then combined and treated with activated charcoal. The filtrate was made alkaline by an
ammonia solution up to pH 9.0. The separated residue was filtered off, washed with water,
and dried. Yield 4.3 g. After crystallization, 4 g of base were obtained from the acetone
mixture with alcohol, mp 192-194°C (with decomposition). Literature data [2]: mp 190-191°C.

A hydrogen chloride ester solution was added to a solution of 2 g of the base in 50 ml
of absoli.te ethanol up to the acid point. The solvents were distilled off, and the remaining
residue wos washed with ether and recrystallized from the alcohol mixture with acetone.

Yield 2 g (see Table 1).

The other salts of a-truxillic acid bis(aminoamides) were obtained in a similar fashion.

LITERATURE CITED

1. Patent No. 522597, USSR, Otkrytiya, No. 9, 297 (1982).

2, A, P. Arendaruk, N. A, Abramova, A, P, Skoldinov, et al., Khim.-farm. Zh., No. 7, 802
(1986).

3. D. A. Kharkevich, A. P. Arendaruk, A. P. Skoldinov, Khim.~farm. Zh., No. 3, 7 (1968).

4, D. A. Kharkevich, Pharmacology of Curariform Drugs [in Russian], Moscow (1969), p. 190.

5. D. A. Kharkevich and A. P. Skoldinov, New Myorelaxants: Chemistry, Pharmacology, and
Clinical Aspects [in Russian], Moscow (1983), p. 181.

732



