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o, ®-DIHETARYL-SUBSTITUTED
2,5-DIMETHYL-1,4-DIVINYLBENZENES

R. A. Minakova, A. 1. Bedrik, and V. M. Shershukov

A series of w w™-dihetaryl-substituted 2,5-dimethyl-1,4-divinylbenzenes has been synthesized and these show
an increased solubility when compared with analogs not containing methyl groups in the central benzene
ring. The dependence of spectral parameters on the chemical structure has been analyzed.

Heterocyclic analogs of 1,4-distyrylbenzene are efficient luminophores which find use in quantum
electronics, in scintillation technology, as optical whiteners, and in other areas of science and technology [1, 2].
The structural features of these compounds (chain structure, presence of ethylene bonds) lead to poor
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photostability and low solubility. In addition, it is known that the introduction of alkyl substituents into the central
benzene ring leads to an increase not only in solubility but also in photostability [3]. With this in mind, we have
synthesized various ,w'-dihetaryl-substituted 1,4-divinylbenzenes Vla-h containing two methyl groups in the
central benzene ring. These compounds have been obtained by different methods depending on the reactivity of the
carbonyl and methylene components in the starting materials which, in their turn, were determined by the structure
and electronic nature of the heterocycles. Hence compounds VIc-e were prepared by condensation of
2,5-dimethylterephthalaldehyde (I) and the corresponding methyl substituted II in superbase medium [4] and
Via,b,f-h were synthesized by a Horner reaction [5]. However, for the synthesis of VIf 2,5-dimethyl-
terephthalaldehyde (I) and 2-(4'-bromomethylphenyl)-5-phenyloxazole (III) were used and, for the rest, the
heteroaromatic aldehyde and 2,5-dimethyl-1,4-dibromomethylbenzene (IV).

The IR spectra of the synthesized compounds showed the presence of strong bands in the region
950-970 cm™' due to the out of plane deformation vibrations of the yCH trans ethylene group. The stretching bands
for the double bonds at 1610-1630 cm™ are of low intensity which corresponds to systems with a low polarized
double bond [6].

The spectro-luminescence parameters of the obtained compounds have also been studied using toluene and
DMF solvents (Table 1). Analysis has shown that the spectral absorption and fluorescence are characteristic of
related analogs not containing methyl groups [4], but having lower extinction coefficients (from 79,000 for
1,4-di(benzoxazolyl-2-vinyl)benzene to 54,000 for compound Vic) and this is caused by the steric hindrance of
methyl groups. However, disturbance to the coplanarity of the molecule is evidently small since all the
characteristics of the electronic transition responsible for the fluorescence (with the exclusion of the intensity) are
virtually unchanged when compared to those analogs not containing the methyl groups. The absence of a marked
solvatochromic or solvatofluorochromic effect when changing from toluene to DMF points to a weak polarity in
the symmetrical structure of the molecule and the small observed changes are cause by the varying polarizability of
the ground and excited state in the heterocycles.

Study of the solubility of the compounds obtained in toluene solvent has shown that it is significantly
higher than their analogs and this agrees with the lowering of their melting points. Thus, for example, the
solubility of compound IVc is twice that of 1,4-di(benzoxazolyl-2-vinyl)benzene and their melting points are 257
and 333°C respectively [3].

Hence the introduction of methyl groups into the central benzene ring has almost no effect on the
n-electronic system in the molecule but leads to a lowering of the melting point and increase in solubility and this
broadens the scope for the practical uses of these compounds.

EXPERIMENTAL

IR Spectra were recorded on a Specord IR-75 instrument for KBr tablets (2% by mass). Absorption spectra
were measured on a Specord M-40 instrument and luminescence spectra on a Hitachi-850 spectrophotometer.

2,5-Dimethyl-1,4-di(vinylbenzoxazol-2-yl)benzene (VIc). A solution of 2,5-dimethylterephthalaldehyde I
(1.34 g, 0.01 mol) in DMF (20 ml) was added dropwise with stirring to a solution of 2-methylbenzoxazole Ilc (3.99 g,
0.03 mol) and powdered KOH (4.48 g, 0.08 mol) in dry DMF (40 ml). The mixture was stirred at room
temperature for 1 h, after which HCI (10%) was added with cooling in ice until the reaction was weakly acidic.
The precipitate was filtered off, washed with water to neutrality, then with ethanol (15 ml), and dried. Yield 3.27 g
(90%); mp 257°C (toluene). Found, %: N 7.00. C26H2N20;. Calculated, %: N 7.14.

Compounds VId and Vle were prepared similarly (see Table 1).

1,4-Di(diethylmethylenephosphonato)2,5-dimethylbenzene. A mixture of 1,4-dibromomethyl-2,5-
dimethylbenzene IV (2.92 g, 0.01 mol), triethylphosphite (3.32 g, 0.01 mol), and dry p-xylene (30 ml) was refluxed
for 6 h. p-Xylene was distilled off from the reaction product at a residual pressure of 40-50 mm Hg. The
phosphonate remaining after distillation was a light yellow oil. Yield 3.25 g (80%).

1,4-[,w'-Di(3-chlorobenzofuran-2-yl}-2,5-dimethyldivinylbenzene (VIa). A solution of sodium
methylate, prepared by dissolving sodium (0.6 g, 0.026 mol) in methanol (15 ml) was added to a solution of
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1,4-[di(diethylmethylenephosphonato)]-2,5-dimethylbenzene (4.06 g, 0.01 mol) in DMF (50 ml). The mixture was
held at room temperature for 10 min and a solution of 3-chloro-2-formylbenzofuran Va (3.61 g, 0.02 mol) in DMF
(10 ml) was added. The reaction mixture was stirred and left for 15 h. The yellow precipitate was filtered off and
an additional amount of the product was separated from the filtrate with water. Yield 2.75 g (60%); mp 255°C
(toluene). Found, %: CI 15.28. Cy3H30Cl,05. Calculated, %: Cl 15.45.

Compounds VIb,f,g,h were obtained similarly (see Table 1).

REFERENCES

1.

to

620

B. M. Krasovitskii and B. M. Bolotin, Organic Luminophores [in Russian], Khimiya, Moscow (1984), pp.
189, 214.

E. M. Vemigor, L. A. Lavrovskii, E. A. Luk'yanets, Yu. F. Morgun, M. A. Muravitskii, S. A. Ryzhechkin,
and V. K. Shalaev, Laser Optics, Summary Documents, Ist All Soviet Conference [in Russian], St.
Petersburg, (1977), p. 100.

L. Ya. Malkes, R. A. Minakova, G. G. Kononenko, and A. I. Bedrik, Summary Documents. 5th All Soviet
Meeting on Photochemistry {in Russian], Moscow (1985), p. 132.

E. M. Vermigor, V. K. Shalaev, L. P. Novosel'tseva, E. A. Luk'yanets, A. A. Ustenko, V. P. Zvolinskii, and
V. F. Zakharov, Khim. Geterotsikl. Soedin., No. 5, 604 (1980).

L. Ya. Malkes, R. A. Minakova, and T. P. Voronenko, Scintillators and Organic Luminophores, Science
Symposium Transactions [in Russian], All Union Science Research Institute for Monocrystals, Kharkov
(1975), No. 4, p. 44.

L. J. Bellamy, The Infrared Spectra of Complex Molecules [Russian translation], Inostr. Lit., Moscow
(1963), p. 590.



