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PHOTOINDUCED ELECTRON TRANSFER 'IN SOLUTION

Photoinduced cleciron tasster in ?ol.lr solvenls Fcncralc: le
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dfbddilad Akedlebia of Unan inivusaliaws' have boon 5L1.l(uﬁd for Sysichis wiih pyrcac ai lbe
primarily eacitcd accsplor and various aromalic and ahphau\'. amines as clectron donorn by
mgasuring eaciplos dueny limcs and by cvalualing Ume-resolved cxlisclion measurements
crnicd owl with and without an cexlernal magnctic ficld of 300 Gaub. The time-independent ratc
conslanls thus obtained yicld detailed information on clectron uansfc.rm gencral, Thwphymal

significance is diseyssed.
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Kig. 1. General reaction scheme for pholoinducsd cleciron Lranzlor reactions of electron donor-
Aeeepror sysiens in polar salvenls, Singlet, doublel, and iriplel stales are indicated by Joft hand
side superseripts 1, 2, And 3, respectively. Lower ripght hand side indices on Lhe ralc conslanls

stand for: exvipiea (), pround-state (g}, radical pair {), singlel stats (s), triplet state (0)

MO-DESCRIPTION OF ELECTROX TRANSFER
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Fres epeepy sehieme for mndicalion pale formation from complelely separaied groundstale
molceules in selvents of dicleetric constante (2 m 0,65 & 0.0 im Lz the Mymod cealer-lo-cenicr
distanee of the 3otvated radieal loas in the.palr)
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50 that with the zverage values rym ro = r= 0.30 + 0,032m and g = 0.65
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General coergy diagram for the deteemlaation pf the exeipies, formalion fmc catnlpy,
3G, In solvents of dielectric eoostant £ (for hexanc uad, other saturaled hydrocarbon solvenls
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FORMATION FREF ENTHALPIES
of Radical lon Pairs (rip) of Exciplexes (exc)
€ - €
4G - | ASeye -4+
A"'D:’éé(zA +zn'}) 'A"’D"_—B‘,—"" (AD)
as function of SOLVENT polarity (€)
4.1 eV hex (1.89) 3.24 eV
3.84 eV tol (2.34) 3.20 eV
3.33 eV DEE (4.30) 3.12 eV
3.Qs'ev THF {7.30) 3.08 ev
2.86 eV Rro’(19.7) 3.03 eV
2.80 eV :MeCN(37.5) 3.00 eV
ox red 2.-6 . ' '. ox red : oo
Ep ~EA T T 0'1? av Ep —Ea * Wgest™ Ustap)
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b (€= ),
p3 (2E == ) +°0.52 eV
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Rate constants of the resciion steps in fp. | oblined for the

SYSTEMS INVESTIGATED - wweiem wrene (AN im0, osoniile 1t room

lempeoraluce
Eleciron Acceplors Eleciron Donors fate_ Gonslants
] ki " {2022) x10° dm® mol ™! 5!
g = 130 eV @@ Orneny, kK, (40£4)x10°s™ -
gy & 2006V ‘ k 0.49%10°s™"
00 o 9 1
© k. . (57%3) -}“? dro® mol™! 571 @
Bz =230V vs stk % = u/ov v duE; }}::" . ?450::2; XIO’ =
ke - 0.06% 10: s"i
k(0 0.06 X10” s~
WEgp = 129 ¢V lCH,),-;—@—N (CH,), L“ES)UO)’ 0.04%10° 5 -

Ipm

AEuu=?-09eV @ n=im10 ith 0.7 am, cacouater
*Co onds to diffusion-controlled eis wi

' dnhnec.ﬂ?npu cmmal magnetc-ficld streggth »300 G,

E'3's =215V vs SCE ET = 065Vvs SCE |

Soivents: Acelonitrile, Methanol, Ethanol, Proponel.

ELECTROR TRANSFER KINETICS IN ACETONITRILE

Transicnt absorplisn of the system pyrenc/dimethylaniliod

in acclonitrile " 2p~ 4+ pt e
Top: time evolution of the radical ion exlinction k : 0 1,20 = 20+
Bottom: Lime evolution of the pyreac teiplel eatingion - ‘ ' _(-‘PY *+D7)
s> - 1 . .
. ¥ Py + D ** Xk, (8 .
Ep ' : . : .
(B) ¥ ,‘&9‘ : 1 -4 - ¢
Kot T R S
OviA 02 eem -r-—- H L
: Ly Tesc L
0] | Radi J.”r ix Keg ™
cal Pa rg
’ - Donor Free Enargy 4. . L2 s~
L — Dimethylanilina 2.80 ¢v  0.81  0.10 0.06 x 10°
" 3,5-Dimathoxi= - - . 9
l dinethylanil.‘.ns 2.80 .V o O.'BO. 0.10 0.06 x ‘.lO
E L .
ABCO 3.07 v . 0.34 ©C.04  0.90 x 10°
o1 : - .
Y Tristhylamine  3.02.6V . ©0.30 0.04 1.1 =x 10°
. — DABCO. - - . 2.61 &V  ©.04 «<0.01 2. x 10°
ol : ‘ . 9 -1 .., 9 1%
E1412 - E[$52) x0.155) ) k“IO) = 0,06 x10°" = ' and k'tISOOJ = 0.04 x 10 s
£ . B
) calculated with X = 0.5 x 107 277 {obtained from

oyt e Tese .
_ magnetic field effect msasurements)



