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We reported in [1, 2] that the products of the condensation of alloxan, l-methyl-, and
1,3~dimethylalloxan with 2-methylquinoline derivatives display pronounced antibacterial and
antifungal action. Some of these compounds are effective as growth stimulators for grain
and legume crops [3].

Quarternary salts of quinaldine in glacial acetic acid solution are known to react with
alloxan and its 1,3 derivatives to give stable aldol-condensation products of the type (A)
[1, 2, 4]. The stability of these compounds is explained by their structure. The hydroxyl
group is stabilized by the presence of the neighboring electron-accepting carbonyl groups,
and the IR absorption gpectra indicate that intermolecular hydrogen bonds are also formed.
The reaction products were obtained by heating the starting compounds for a short time.

We studied the behavior of the hydroxy compounds (A) in pyridine solution. It was found
that even at room temperature water is lost and the colored compounds (B) are formed. Direct
condensation of 2-methylquinoline salts with alloxan in pyridine solution gave the unsaturated
compounds B and not the hydroxy compounds A.
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The double bond in the condemsation product is conjugated and gives rise to absorption
bands in the visible region at 475-535 nm. Substitutents that donate electrons (CHs, OCHs,
C.Hs) cause a small (5-11 nm) hypsochromic shift of the absorption maximum, and substituents
that withdraw electrons (Cl, Br, NO,) cause a corresponding bathochromic effect (Tables 1
and 2). Conjugation of the quinoline and pyrimidine rings is confirmed by the IR spectra,
in which there are a number of intense bands in the regions 1735-1705, 1720-1650, 1670-1610,
and 1600-1500 cm~!. The frequencies 1735-1705 and 1720-1650 cm™' correspond to the
stretching frequencies of the carbonyl groups of the barbituric acid residue. The decrease
in the absorption frequencies of the carbonyl groups compared with the corresponding hydroxy
products is apparently explained by the increase in the electron density on the barbituric
ring when it is conjugated with the quinoline nucleus [5].
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EXPERIMENTAL
Pharmacology

Medicinal uses of derivatives of 2-methylquinoline and barbituric acid have been
suggested [6, 7], and we therefore studied the im vitro antimicrobial action of the synthe-
sized compounds on some forms of pathogenic bacteria and on fungi of the genus Candida. As
can be seen from Table 3, the compounds were active towards Staphylococcus aureus (minimum
bacteriostatic concentration varied from 7.8 to 31.25 ug/ml). Gram-negative bacteria of the
intestinal group (Escherichia coli, Salmonella typhi), anthrax, and rhinoscleroma bacilla were
sensitive to the compounds in doses from 31.25 to 125 ug/ml. Concentrations of from 7.8 to
125 ug/ml destroy fungi of the genus Candida. For a given class of compound the antimicro-
bial action of the compounds differed in strength by a factor of 2-16, depending on the nature
of the substituents on the quinoline nucleus. Some of the most active compounds were those
with a methyl group on the hetero nitrogen atom of the quinoline nucleus.

The antibacterial and antifungal properties of these compounds were found to be similar
to those of the analogous hydroxy compounds A. Elimination of water lowered their antistaphi-
lococcus action somewhat, while their antifungal action remained unchanged [1, 2].

Chemistry

The quarternary salts of l-methyl and l-ethylquinaldine were all obtained by the same
general method [8, 9]. 6-Aminoquinaldine was obtained by the reduction of 6-nitroquinaldine,
and the base 6-acetylaminoquinaldine by acylation of 6-aminoquinaldine [10]. The quarternary
salt of l-methyl-6-aminoquinaldine iodide was synthesized by hydrolysis of the 6-acetyl-
aminoquinaldine salt,

1-Pheny1-2-[(2,4,6-trioxohexahydropyrimidinylidene-5)methine]benzo[f]quinoline Todide
(XI1)T A mixture of l-phenylbenzolf]quinaldine iodide (0.80 g; 2 mmole) and alloxan momno-
hydrate (0.38 g; 2 mmole) dissolved in absolute pyridine (2 ml) is carefully ground. This
suspension is then heated on a water bath for 30 min, allowed to cool, and the dye precipi-
tated with ether. The precipitate is dissolved in absolute acetone (150 ml) and chromato-
graphed on a column filled with a special type of aluminum oxide. The band containing the
dye is eluted with ethyl alcohol, and after removal of the solvent, the pure compound is
obtained.

l—Pheny1~2[(2,4,6-trioxohexahydropyrimid1nylid§ne-5)methine]quinoline Perchlorate (XI).
A mixture of l-phenylquinaldine perchlorate (0.64 g; 2 mmole) and alloxan monohydrate (0.32
g; 2 mmole) is dissolved in dry pyridine (2 ml) and left at room temperature for 24 h. The
dye is then precipitated with ether and purified by chromatography as described above.

TABLE 3. Antimicrobial Activity of the Products of the Conden-
sation of Alloxan with 2-Methylquinoline Derivatives

Com Mimmum bacteriostatic concentration, pg/ml
pound Staph. aureus E. coli a%ai‘:; B. antracoides KI. ,'g,’,?:ﬁ‘i“" S. typhi
1 7,80 31,25 31,26 62,5 31,25 31,25
I 31,25 31,25 7,80 31,25 62,5 31,25
111 15,62 31,25 31,25 62,5 62,5 62,5
v 15,62 31,25 31,25 62,5 62,5 31,25
Vi 15,62 31,25 31,26 62,5 62,5 62,5
Vil 31,25 31,25 31,25 31,25 62,5 31,25
1X 31,25 31,25 31,25 62,5 62,5 62,5
X1 62,5 125,0 125,0 | 125,0 62,5 62,5
XII 31,26 62,5 125,0 125,0 62,5 62,5
X1 15,62 62,5 62,5 62,5 31,25 62,5
X1V 31,25 62,5 62,5 62,5 31,25 62,5
XV 62,5 62,5 62,5 62,5 62,5 62,5
XVI 15,62 31,25 31,25 62,5 31,25 62,5
XVII 15,62 62,6 62,5 62,5 31,26 62,5
XVIIH 15,62 62,5 125,0 125,0 62,5 62,5
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Other condensation products were obtained by a similar method.
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SYNTHESLS AND PHARMACOLOGY OF MONOMERIC COUMARINS AND
THEIR COPOLYMERS

A. Z. Abyshev, I. V. Brodskii, UDC 615.31:547.587.51
P. P, Denisenko, V. A. Kropachev,

Yu. K. Mel'nik, N. I. Savel'eva,

and I. G. Simonova

In view of the diversity of biological activity possessed by the many naturally occurring
monomeric coumarin derivatives [1-5], it seems promising to search among them for physiologi-
cally active compounds potentially useful as drugs. The poor water solubility of this group
of compounds, however, greatly restricts their pharmacological investigation and clinical use.
Consequently, the synthesis and investigation of water-soluble coumarin derivatives would be
very valuable for practical medicine. As is known, such compounds can be prepared by intro-
ducing N-alkyl radicals into the coumarin molecules [5, 6] or by copolymerizing them through
the double bond in the 3,4 position of the lactone ring with vinylic comonomers [7-9]. The
latter method is the more promising since it greatly prolongs the action of the compounds
and in some cases increases it, which is of practical importance.

Proceeding from what has been said in [9, 10], we have synthesized copolymers of coumarin
(XX) and a number of its synthetic and natural derivatives substituted in the benzene ring at
positions 5, 6,7, 7, and 7,8,

The properties of the monomeric coumarins are indicated in Table 1 and those of their
copolymers with N-vinylpyrrolidone (VP) are indicated in Table 2.

Lt was found that, as with coumarin, polymerization with all of the coumarin derivatives
proceeds by a radical mechanism through the double bond in the 3,4 position of the a~pyrone
ring. The structure of the resulting polymeric coumarin derivatives was verified on the
basis of chemical data and their UV, IR, and NMR spectra [10].

The synthesis of copolymers of VP with coumarins substituted in the a-pyrone ring is of
theoretical and practical interest in being a practical method of synthesizing copolymers of
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