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ORGANIC COMPOUNDS OF SELENIUM AND TELLURIUM
I1.* SYNTHESIS OF BENZOIb]SELENOPHENE DERIVATIVES BY
REACTION OF DIBENZAL- AND BENZALACETONE WITH

SELENIUM TETRABROMIDE

V. L. Lendel, Yu, V. Migalina, UDC 547,739.3
8. V. Galla, A, S. Koz'min,
and N. S, Zefirov

2,3-Disubstituted 2,3-dihydrobenzo[b]selenophenes were obtained in the form of trans isomers
by the action of selenium tetrabromide on dibenzal- and benzalacetone in benzene.

It has been previously shown [1] that the addition of selenium tetrahalides to 1,5~ and 1,6-diolefins and
their derivatives is accompanied by the formation of unique products — heterocyclic compounds containing
gelenium in the ring. It might have been assumed that dibenzalacetone, as a 1,4-diolefin derivative, would be-
have like the indicated dienes in the reaction with selenium tetrabromide. However, the high selectivity of
electrophilic addition could be disrupted owing to competitive substitution in the aromatic ring [2].

A study of the reaction of selenium tetrabromide with dibenzalacetone showed that the only products
are benzo[b] selenophene derivatives ITa and Ila, The structures of the isolated compounds were confirmed by
IR, PMR, and UV spectral data and the results of analysis. Benzoselenophene derivatives are evidently formed

*See [1] for communication I,
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in this reaction as a result of successive or simultaneous addition of selenium tetrabromide to the double bond
and substitution in the ortho position of the benzene ring. In the case of an unsaturated ketone with one double
bond — benzalacetone — the reaction also leads to the formation of benzoselenophenes Ilb and IIIb,

Z | CH=CH—CO—R g Br, Br . ©:__(Br
NS C[s;[co—k Se) ~Co-—R
/N

Br Br
1a,b tia.b iia.b
|c5H5N or
chsoNa
P
4 |
se” “CO—R
1 f1a, 1V R- CJILCH=CI: (- (D RwCHy v

Judging from the magnitude of the spin—spin coupling constants (11 Hz), the 2,3~disubstituted 2,3-dihydro-
benzo[b] selenophenes were isolated in the form of their trans isomers, The cis isomers that are, in principle,
possible could not be isolated.

The reduction of tribromo derivatives Ila and IIb with sodium sulfide by a known method {3] gives the
corresponding monobromides IIIa and ITib,

Compound IIa was also synthesized by condensation of ketone IIb with benzaldehyde, In addition, it was
shown that monobromo derivative [Ila is readily dehydrobrominated under the influence of pyridine or sodium
methoxide to 2-cinnamoylbenzo[b]selenophene IV. The UV spectrum of this substance contains three absorp-
tion maxima that attest to the aromatic character of the ring. Another confirmation of this is afforded by the
presence in the PMR spectrum of a signal at 7.29 ppm, which is characteristic for the benzo[b] selenophene
system [4].

"EXPERIMENTAL

The monitoring of the course of the reactions and the evaluation of the individuality of the compounds
were accomplished by thin-layer chromatography (TLC) on activity IT aluminum oxide in an ether—hexane sys-
tem (2:1). The IR spectra of mineral oil suspensions of the compounds were recorded with an IKS-22 spec-
trometer. The UV gpectra of ethanol solutions of the compounds were recorded with an SF-4A spectrophotom-
eter, The PMR spectra were obtained with a Tesla BS-478A-A gpectrometer with tetramethylsilane as the
internal standard.

1,1,3-Tribromo-2-cinnamoyl-2,3-dihydrobenzolb]selenophene (Ilaj and 3-Bromo-2-cinnamoyl-2,3-dihy-
drobenzolb} selenophene (IITa). A 16-g (0.04 mole) sample of selenium tetrabromide was added with stirring to
a solution of 9,36 g (0.04.mole) of dibenzalacetone (fa) in 150 m! of benzene, and the resulting precipitate was
removed by filtration and dried in a vacuum dessiccator to give 11.55 g (52%) of IIIa with mp 167°C (from CCly)
and Rf 0.69. IR spectrum: 1692 (C = 0) and 1610-1620 cm~! (CH= CH and aromatic protons). UV spectrum,
Amax (og €): 225 (2.35) and 305 nm (2.61). PMR spectrum {(in CCly): 5.25 (1H, d, J = 11 Hz, Hy), 5.52 (1H, d,
J = 11 Hz, Hp), 6.94 (1H,d,J = 16 Hz,-CH=), 7,90 (1H, d, J = 16 Hz, = CH~), and a multiplet centered at
7.36 ppm (9H, aromatic). Found: C 52.1; H 3.3; Br 20.6%. Cy;H;;BrOSe. Calculated: C 52.0; H 3.3; Br 20.4%.

Workup of the benzene layer after drying with calcium chloride yielded 4.1 g (26%) of IIa with mp 214°C
(from CHCl;—CCl,, 1:1) and Rf 0.75. IR spectrum: 1692 (C = O) and 1610-1620 cm~! (CH= CH and aromatic
protons). UV spectrum, Amax (log &): 225 (2.64) and 306 nm (3.02). PMR spectrum (in CDCly): 5.32 (1H, d,
J = 11 Hz, Hy), 5.54 (1H, d, J = 11 Hz, Hp), 6.86 (1H, d, J = 16 Hz, ~CH= ), 7.77 {1H,d, J = 16 Hz, = CH—),
and a multiplet centered at 7.35 ppm (9H, aromatic). Found: C 36.6; H 2.3; Br 43.4%. Cy;H;3Br;08e. Calcu~
lated: C 37.0; H 2.4; Br 43.7%. The same substance was obtained in 56% yield by heating IITb (see below for
its preparation) and benzaldehyde in the presence of traces of potassium hydroxide, The samples of IIa ob-
tained by the different methods were identical with respect to their IR spectra and Rf values, and no melting-
point depression was observed for a mixture of the two products.

Reduction of tribromo derivative Ila with sodium sulfide gave a monobromide identical to Ila obtained
by the method described above with respect to their IR and UV spectra and chromatographic mobilities. No
melting-point depression was observed for a mixture of the two products,

1073



2-Cinnamoylbenzo[b] selenophene (IV). A) A 1.6-g (0.02 mole) sample of pyridine was added with stirring
to a solution of 1.9 g (0.005 mole) of IIa in 100 ml of benzene, and the resulting solution was refluxed for 48 h,
The precipitated pyridine hydrobromide was removed by filtration, the benzene was vacuum evaporated from
the filtrate, and the residual oil was dissolved in dry benzene. The benzene solution was saturated with dry
hydrogen chloride, and the precipitate was removed by filtration. Evaporation of the filtrate gave 1.4 g (90.3%)
of anhydrous crystals with mp 86-87°C and R¢ 0.69. UV spectrum, Ay ax (log €): 250 (3.63), 265 (3.69), and
310 nm (4,11), PMR spectrum (CDCly): 4.93 (1H, d, J = 10 Hz,~CH=), 5.38 (1H,d, J = 10 Hz, = CH-),
7.29 (1H, s, Hpg), and a multiplet centered at 7.38 ppm (9H, aromatic). Found: C 65.5; H 3.7%. Cy;H;,OSe.
Calculated: C 65.6; H 3.9%.

B) Treatment of monobromide IIa with sodium methoxide gave IVa (in 90% yield) which was identical
to the substance obtained by method A with respect to their R values and UV and IR spectra,

1,1,3-Tribromo-2-acetyl-2,3-dihydrobenzo[b] selenophene (IIb) and 3-Bromo-2-acetyl-2,3-dihydrobenzo-
[bl selenophene (IfIb). A 39.9-g (0.1 mole) sample of selenium tetrabromide was added with stirring to a solu-
tion of 14.6 g (0.1 mole) of benzalacetone in 250 ml of benzene, and the resulting precipitate was removed by
filtration and dried in a vacuum desiccator to give 11 g (36%) of IIb with mp 86°C (from CHCl,) and Ry 0.65.
IR spectrum: 1692 cm~! (C=0). Found: C 58.5; H 4.1; Br 27.0%. CH;(BrOSe. Calculated: C 58.8; H 4.1;
Br 26.6%.

Workup of the benzene solution after drying with calcium chloride gave 16.4 g (35%) of Ib with mp 121°C
(from CCl,) and Rf 0.82. IR spectrum: 1692 cm™! (C= 0). PMR spectrum (CCly): 2.4 (3H, s, CHy), 4.75 (1H,
d,J = 11 Hz, Hy), 5.20 (1H, d, J = 11 Hz, Hg), and a multiplet centered at 7.32 ppm (4H, aromatic), Found:

C 32.6; H 2.8; Br 51.4%. C;;HBr;OSe. Calculated: C 33.0; H 2.8; Br 51.8%.

Reduction of tribromo derivative ITb with sodium sulfide gave monobromide HIb (in 81% yield), which
was identical with respect to its IR spectrum and R value to a sample of Iilb obtained by the method described
above. No melting-point depression was observed for a mixture of the two samples.
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