LITERATURE CITED

1. A. G. Rnoll, W. Ger. Pat. 855,711; CA 52, 15592 (1958).
2, H. Singh, A. §. Chawla, V, K. Kapoor, D, Paul, and R, K. Malhotra, Prog. Med. Chem.,
17, 151 (1980).
3. G. I, Koldobskil, V, A, Ostrovskii, and V. §. Poplavekii, Khim, Geterotsikl. Soedin.,
No. 10, 1299 (1981)
b T, Kamija and Ya. Saita, U.S, Pat, 3,767,667; CA 80, 27262 (1980).
5. P, N, Gaponik, V. P, Karavai, and N, I. Chernavina, Vestn. Beloruss. Gos. Univ,, Ser.
2, No. 2, 23 (1983).
6, P. N. Gaponik and V, P, Karavail, Khim. Geterotskikl. Soedin., No. 10, 1422 (1985).
7. P, N. Gaponik and V. P. Karavai, Khim, Geterotskikl. Soedin., No. 6, 841 (1983).
8. C. Weygand and H. Hilgetag, MEthods of Experiment in Organic Chemistry [in Russian],
Khimiya, Moscow (1968), p. 469.
9. R. Roger and D, J. Neilson, Chem. Rev., 61, 179 (1961).
10, P. M. Gaponik, M. M. Degtyrik, V. P, Karavai, V. F, Komarov, A. I. Lesnikovich, and
V. V. Sviridov, Dokl. Akad. Nauk BSSR, 28, 543 (1984),

SYNTHESIS AND INVESTIGATION OF STYRYL DERIVATIVES OF 5,6~BENZ0-2,2'-
DIQUINOLYL

A. L. Gershuns,* A. A. Verezubova . UDC 547.832.1.541.49
L., M, Ptyagina, and Z. M. Nartova

By catalytic condensation of quinolidene-B-naphthylamine with benzalacetone and
its derivatives, previously undescribed styryl-5,6~benzo-2,2'diquinolyls have
been synthesized. Complexes of these compounds with univalent copper ions have
been studied, the spectral characteristics of the reagents and complexes have
been reported, and a hypothesis has been advanced on the relationship between
the structure of the ligands and the intensity of coloration of the metal com-

plexes.

We had reported previously [1-3] of the possibility of using derivatives of 5,6-benzo-
2,2'-diquinolyl for the photometric determination of copper. With the aim of further study
of the dependence of the complex-forming properties of the ligands on their structure, it
was of interest to synthesize new derivatives of benzoquinoline containing substituents with

a multiple bond.

By catalytic condensation of quinolidene-B-naphthylamine with benzalacetone and its
derivatives, new compounds were obtalned through the scheme
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The structure and composition of the compounds were confirmed by elemental analysis and
IR and UV spectroscopy. Certain characteristics of the compounds that were obtained are
listed in Table 1.

Examination of the IR absorption spectra showad that there were none of the banda near
1700 and 3400 cm=' that are characteristic for stretching vibrations of N~H and C=0 groups,
thus indicating cyclization of the intermediate condensation product. The UV spectra of
compounds I-V are complex systems of several absorption bands:250-260, 270-280, 317-325, and
365-370 nm. The absorption by these compounds 1s due to m - 7% transitions. The form of
the spectra 1s characteristic for polynuclear derivatives of benzo(f)quinolines [4].

As can be seen from the data of Table 1, regardless of the nature of the substituent
R, the characteristic absorption spectrum remains essentially the same. Slight changes are
" observed in the intensity and position of the absorption bands of the compounds.

The presence of a structural fragment including two heteroatoms is responsible for the
complex-forming properties of the new compounds. A study of their interaction with uni-
valent copper ions, following procedures described in [1l], showed that compounds I-V form
colored complexes with a 1:2 ratio of copper to reagent in the pH interval 5.4-7.6. The
spectral characteristics of alcohol solutions of the Cu(I) complexes of these compounds are
listed in Table 1. Also listed for comparison are the spectral characteristics of 4-phenyl-
5,6-benzo-2,2'~-diquinolyl (VI). A comparison of the molar extinction coefficients for the
complexes of compounds I and VI indicates that the introduction of the arylethylene grouping
is accompanied by sharp bathochromic and hyperchromic effects, which indicates realization
of an extended chromophoric system (CH=CH~CsHs). The introduction of various substituents
R, differing in the electronic nature, into the para position relative to the ethylene group
leads to an increase in intensity and a shift of the absorption maximum for the Cu(I) com-
plexes. The greatest effect is produced by the NO; group: AA = +.4nm, Ae = 1100.

On the basis of the results obtained in this work, we can conclude tentatively that in
these compounds I-V, conjugation of the R-substituted aromatic ring with the benzoquinoline
ring is maintained through the ethylene group —CH=CH—.

This view is supported by quantym-chemical calculations performed by the Pariser—Parr—
Pople method. The changes in electron density on the heteroatoms responsible for complexa~
tion when various substituents R are introduced (values of the effective charge zy are shown
in Table 1) indicate a leading role of the ethylene group in position 4 between the m-systems
of the phenyl and benzoquinoline rings [51.

EXPERIMENTAL

The UV spectra of compounds I-V were taken in an SF-4A spectrophotometer; the concen-
tration of reagents was 2°10"° M in ethanol, absorbing layer thickness 1 cm. The IR spectra
were taken in a Specord IR-75 spectrophotometer in KBr tablets.

4-Styryl-5,6-benzo~2,2"'~diquinolyl (I). A 2.8-g quantity (0.0l mole) of quinolidene-p-
naphthylamine and 1.46 g (0.0l mole) of benzalacetone were dissolved in 15 ml of ethanol,
5 drops of concentrated HCl were added, and the mixture was refluxed on a boiling water bath
for 1 h. The precipitate that formed after cooling was filtered off and washed with metha-

nol and ammonia.
Compounds II-V were obtained by an analogous procedure, by condensation of quinolidene-

B-naphthylamine with p-chloro-, p-methoxy-, p-dimethylamino-, and p-nitrobenzalacetone,
respectively. All of the compounds were purified by repeated recrystallizations from diox-

ane.
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