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Scheme 1 Conventional two-state (a) and proposed three-state kinetic
scheme (b) used for the interpretation of the photophysical be-
havier of donor-acceptor stilbenes
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Table 1 The absorption maximum wavelength of these
compounds in different solvents

;
Aane /nmn

Salvents ET{30) | Tl m NV i
" Cyclohexane 51,7 TTamo a3 ATt as? 394
Ether KN 324 320 378 379 4410 KRN
THF AT 32 325 382 182 1949 304
Ethvlacetat 3.1 320 36 280 145 394 391
Acetonitrile 1G4 320 KEH 178 280 393 KEt)
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Table 2 The fuorescence maxmum wavelengh of these
compounds in different solventa

Afge/nIn
Salvents (e —1}(e+2) 1 nm T m o v Vo
" Cyclohexane 0.25 A 390 a2l 419 — a1z
Ether a3 379 401 423 421 441 417
Ethylacetate .63 18z 409 426 423 146 425
THF .69 186 412 428 426 450 426
Acetonitrile 0,02 190 426 429 430 459 432
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Fig.2 Solvatochromic plot of these
compounds: Stokes shift o, — oy
versus the solvent polarity pa-
rameter DK
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Fig.1 Absorption and fluorescence
spectra of compound WV in eyclo-
hexane at room temperature

Bms 4w 5V
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Table 3 The change of dipole moment between excited and ground
states (A ) of these compounds

Compounds ! i} m w v
A Debye 1.04 1.72 .54 1.27 2,66 1.584
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Table 4 The fluoresecne quantum yields of these
compounds in different solvents

& I
Salvents 1 m m W v
Cyclohexane 0.0047 0.0037 0.45 0.43 - 008
Ether 0.0051 0.0086 0.49 0.44 .71 1.01
THF 0.0058 0.0093 0.49 0.49 0.61 01,04
Ethylacetate 00057 0,011 .47 .47 (.58 LRI
Avetanitrile (L0052 007 (.41 .46 045 1,50
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Fig.3 Fluorescence spectra of com-
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The Effect of Steric Hindrance on the Photophysical Behavior of Substituted Styryl
Pyrazine Derivatives

Li Zemin  Wu Shikang
{Institute of Photographic Chemistry, Academia Sinica, Begjing 100101, P R, China)

Abstract Six styryl pyrazine compounds, in which some are streically hindered rotation
and some are freely rotated, have been sythesized in this work. The effects of temperature
and solvent polarity on the photophysics and luminescence behavior of these compounds
were studied in detail. Results indicated that blocking of the double bond twist by a
sufficiently rigid bridge increases fluorescence quantum yields dramatically and the single
bond connecting the double bond twisted is favorable to the formation of T’ state (radia-
tion decay). One of the resons for distyryl pyrazines having higher flucrescence quantum
yields may be due to the less probability of transformation from E* state to P~ state.

Keywords: Styryl pyrazine, Steric hindrance, Intramolecular rotation,
Intramolecular charge transfer
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