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Table 1 Relative guantum yields of norbornadiene derivatives

Ia Oa =
henzene 1.0 (.86 0.38
acelouitrile 021 0.18 0.05
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Table 2 Redox potentials, excitation energies, AG values and energies of radical ion paris

E“]_nq},-”l-" Ei,t-_ﬁ:,}rv__ E.,I’k.l-mul_l Er,l"k.l-mnl"l Jj.[?fk.l-:nnl' E,;,.—+_m-:.,'rk-|'ﬂlﬂl_'

CH.Cz 1.10 1478 208.9
Ta ~1.40) ~221.5 S112.8 235.0
Oa 1.25 ~221.5 1275 220.6
o= 1.67 ~225.1 B6.7 261.1

Eis+ _p—y=96.39[Ein_p+y — Eja-_ay— el fer]
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Fig.3 Schematic representation of sensitization mechanism inveolving
electron transfer

EREEAR. &7 F Rk p s -0k SRS T O R T aee it (% 2). Rl
CHSHETOHENES HEERERN B =S

WULI HUAXUE XUEBAO (Acta Phys..Chim.) 1996 425



2.5 =REREREENTiEN
BT HERN S -ME=ESREE T = TEKE R EDe S e =R 5kM, F
RLIEM R R R A e T o AT .

§ 18" ——3§" —3N" 'Q

fHY1 a 0a#M0afBEEERKEEHGREERN, IH=KE - ZHEHRREBILE
MR R NG TREE AEREY, ZTAMTHRHHRBHEE.
R KL AR S TR EM T iR

P, = kq[Q1/(1/70 + k4[Q]) (3)

#1aTZRPHEERRENH ST AR S ((Q)=0.01mol L7, k; = 2.4x10"mol L1
s~ 1y=14.8ns) B F5=0.78.
SR KRR =S R EmM T AR

dr = & x {K[Q)/(ks + ki[Q]) W

= B x {1/(1 4 kqmolQ])} x {k3[Q]/(ky + k5[Q))}
@y Rt B A S HHNERKHAE
— P S B B AL 09 8 — BRI A R 6]
S WK, k), WERSREEFH, k) %
TNl B—MRERSWAS T RERRNY. R
o ————— SREMHORK, HIVAERERYTY &)
BB XHR (4) PRE—ARTEMY
1. %1 a FZRPHEEIHLENNE
| e TS Y A e (0N SRR TR
S FiIA, M & ERUBRTRMAARE N

1 wohrent polar 0.36/11]) 1 $7=0.08.

B 4 ANRENRESEwTEE TRERERE, B FREIN (8 3)

Fig.4 Schematic rep:re?entntiun of the N R WV ET S0
solvent I1:u:|nll;rt:|3r influence on the 2.6 FEBNGEEEHLEERTFER
energy levels HH 5 EE

#£ 1 RASAS KA BT ED TR P HRBACR RN RN RTF-E.
REE 3 LS HERE 4 (Q) ElpRF™ %K.

$q = &N x {ks/(ks + ke)}
= #3(ST - N7) x {kaf(ka + ka)} x {ks/(ks + ke)}
= @S - N7) x {ki/(ky + ka)} x {ka/(ks + ka)} > {ks/(ks + ke)} (5)
— B8 x {kqmo NI/(L + kaqrol N1)} % {ky/(ky + ka)} x {ka/(ks + ka4)}
<{ks/ (ks + ko))

426 WULI HUAXUE XUEBAOQ [Acta Phys.-Chim.) 1996



LAPHE R A TR, o T PR R i 5 Z R LF R
o BTRAROMOTE RO ks RERSORERERER, & F—XHT R A RSN,
W ks —BEER D, KUK (5) PSR 1.0, SERARRK S B =HEKT NN
FEAJLE, 2FMBEREEDS GITRESFEOR. LR (5) TRkRNTER.

#q = C x {kqmo[N]/(1 + kqro[N])} x {ky/(ky + k2)} (6)

LRWMBEN 1 a §) kgro=T81mol- L=, AT 6 T {ky/(k +k2)} K
ZH {ky (ks + ka)} B9 4.2 5. BBH 1(ST-N)" 1 3(S+-N-)" W RARKEROFHARS
B AR LR R TR T 2 e R R R TR EEEE. SRR R
g R X—HARRTUBIRSEORE.

B (ST-NT) SEATH S+N FWAMBEIE, FUBERHNIE '(ST-N7)" Wi
fhFE ISR S+N Bk, ERRSHZMPH (ST-N")" 5 S+N s/ (H 4). ik
ZF, YST-N") 1 3(S*-N") e SHABREABENE . BHNERA R EFKY
ERABGEHBEE BB, KEERRFEERD 2, MM RREEH b, €218
FEED AR, WEEARERETH b A EOEE, ATSEZBRE (ki /(k + k)
HaE ey {ky/(ky + k2)} H/h.

3 &t

(1) FIA PR HEEH, MARERT =EEKE R ED 1 2, 1aAla HEAS
Pri@ bRy ; kK P ey 6 R RN T RR .

(2) %K, CIDNP MEAE RS EHFETFHBRNNE, HELH HRARTHE
LA R LR N PR YRR

(3) FPHH TR - BYBFHGEM (ST-N7) @ 3(5*-N") MEAMK, AW
FHELZBPAERNLEERFRRUATAIHER.

% TR

1 Hantala R R, King R B, Kutal C. Solar Encrgy, Chemical Conversion and Storage, New
Jersey: Humana Press, Clifton, 1979, 333
2 Hummond G 5, Wyatt P, Deboer C D, et al. J. Am. Chem. Soc., 1964, 88:2532
3 Roth H D, Schilling M L, Jones 0 G. J. Am. Chem. Soc., 1981, 103:1246
4 Kavarnos G 1, Turro N J. Chem. Rev., 1986, 88:441
5 Diecle O, Alder K. Justus Liebigs Ann. Chem., 1931, 490:236
6 Turro N J, Modern Molecular Photochemistry, Benjamin-Cummings: Menlo Park, CA, 1978,
247
7 Eriksen ], Foot C 8. J. Phys. Chem., 1978, 82:2659
8 Rehm Iy, Weller A, Isr. J. Chem., 1970, 8:259
9 Turre N 1, Modern Molecular Photochemistry, Benjamin-Cummings: Menlo Park, CA, 1978,
284
10 Schwarz W, Dagel K M, Jones 0 G, ef al. J. Am. Chem. Soc., 1982, 104:5686
11 Scaiano J C. CRC Handbook of Organic Photochemistry, Florida: CRC Press, Inc., 1989, 379

12 Turre N J, Modern Molecular Photochemistry, Benjamin-Cummings: Menlo Park, CA. 1978,
201

WULI HUAXUE XUEBAO (Acta Phys.-Chim.) 1996 427



A Mechanism Study of Sensitized Photoisomerization of Norbornadiene Derivatives

Wang Xuesong Zhang Baowen Cao Yi
{Laboratory of Photochemistry, Institute of Photographic Chemistry, The Chinese Academy of
Sciences, Beijing 100101, China)

Abstract The photoinduced valence isomerizations of three kinds of norbornadiene
derivatives were performed under the sensitization of N-methylcarbazole. Fluoresecence
quenching, chemically induced dynamic nuclear polarization (CIDNP) and thermodynamic
discussion all support a mechanism involving electron transfer. The calculation of guan-
tum yields indicates that the singlet electron transfer makes far more contributions to the
photoisomerization than the triplet energy transfer. Additionally, the influence of solvent
polarity on the photoisomerizations was also discussed.

Keywords: Norbornadiene derivatives, N-methylcarbazole, Photoinduced valence iso-
merization, Electron transfer, Energy transfer, Effect of solvent polarity
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