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2 2 #7182l 2-propanol, 2-pentanol £+ benzeneo| triethylamine& &%4]# phenanthrenequi-
nones ¥E3}A171 §-Yof] Excimer laser(XeCl)E %<1 Fatgiul-gol ] AR Lo) gr)zde] xuj4 2
2| drs ARk TSRS AR AL PP S o] 48ty Ak 2 AR v R
Am3} Ay 2-propanolel) 4] 1.662, 0.378, 2-pentanolel| 4} 1.602, 0.361 Go]%]l 1, benzeneol| &= A2 1.518
olgict. olehzto] Eggulel SA o] Fhagel whet ZulAl FelAdee A, vFAQ WA EFE
wi3lell A= 2714 F7bFA A 27 2 2ulAEEAn)e 3T et 53] 2-pentanol} triethy-
lamine®}2] 3:1 &3§I2vnl|8}oll A triethylamine radical(TEA:)e] 0.15~0.30 ps A]7FH ]9 X|7H83 A}
£33 29 e |4 phenanthrenequinone §o1& 2tt|Z23 74 ZA=Kck olepzhe Sv]awte] 4
-8 AAaAFY 29 e 24 AR RE B 72 o) wheE7A 9l 238955 phenanth-
renequinone +°| ACACPQ- )Y SAE & 5 Udx, 7 EFLuA zejAEedFE Ak

ABSTRACT. The hyperfine splitting constants of phenanthrenequinone anion radical have been dete-
rmined for the solution of triethylamine with 2-propanol, 2-pentanol or benzene by ¢wESR and time-
resolved ESR methods. The radical anion was produced by photolysis using a pulsed excimer laser.
The resulting hyperfine splitting constant Ay, and Ay, are 1.662, 0.378 in 2-propanol, 1.602, 0.361 in
2-pentanol and 1.518 in benzene respectively. The hyperfine coupling constants decrease with the decrea-
sing of polarity of the mixed solvent. The tendency of the variation depends on the polarity of the
solvents, thus, making it in impossible to observe the magnetic equivalent proton in a mixed solvent
of nonpolar benzene. Particularly, time-resolved ESR spectrum of triethylamine radical (TEA*) has been
observed in 0.15~0.30 us from the solvent of 3:1 with 2-pentanol and triethylamine. Thus from the
results of solvent effect, we can suggest that the identification of the unstable short-lived spin polarized
phenanthrenequinone anion radical(*PQ- ") proceed through photochemistry.
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Fig. 1. Block diagram of ESR and TRESR spectro-
photometer for Laser-flash photochemical reaction.
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Fig. 2. (a); Apparatus for the sample preparation by
vacuum sealing method, (b); Flow system for the flo-
wing of sample solution used at TRESR method.
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Fig. 3. (a) The ESR spectrum, (b) The TRESR spect-
rum of spin polarized phenanthrenequinone radical
anion (*PQ7) at 0.4~0.8 ps after laser-flaser in the
mixture (v/v%; 6 :1) of solvent with 2-propanol and
triethylamine.
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Fig. 4. The reconstruction of an ESR spectrum by
computer simulation of *PQ~ radical anion at 0.4~0.8
ps after laser-flash in the mixture (v/v%; 6:1) of
solventt with 2-propanol and triethylamine.
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Fig. 5. (a) The ESR spectrum, {(b) The TRESR spect-
rum of *PQ" radical anion at 0.4~0.6 ps after laser-
flash in the mixture (v/v%; 6 : 1) of solvent with ben-
zene and triethylamine.
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Fig. 6. (a) The ESR spectrum, (b) The TRESR spect-
rum of *PQ~ radical anion at 0.4~0.8 us after laser-
flash in the mixture (v/v%; 6:1) of solvent with 2-
pentanol and triethylamine.
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Fig. 7. The variation of resolution for the TRESR
spectra of *PQ~ radical anion according to gate-width
at (a) 0.0~0.2 ys, (b) 0.2~0.4 ps, (c) 0.4~0.8 us after
laser-flash in the mixture (v/v%; 12:1) of solvent
with 2-pentanol and triethylamine.
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Fig. 8. The change of TRESR spectra for the spin
polarized *PQ~ radical anion and triethylamine radi-
cal (-TEA) according to the polarity in the mixture
(@ 12:1 at 04~0.8yus, (b) 6:1 at 0.15~0.30 ps, (c)
3:1 at 0.15~0.30 ys of solvent with 2-pentanol and
triethylamine.
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Fig. 9. The stick plot is based on the mixed hyper-
fine structure of phenanthrenequinone anion radical
and triethylamine radical.
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Table 1. Hyperfine splitting constants (G) of *PQ--
and TEA- radicals in mixed solvent with triethyla-
mine and solvents

Solvent
e olven 2PrOH  2-PnOH Benz.
Aw(4) 1.662 1.602 1518
Awld) 0378 0.361
Ap(3) 20.40
Aw(@) 267

In bracket is number of equivalent protons.
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Charge transfer complex
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