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8 ¢ o]#FE (NC)Fe-L-Co™(NHy)s ¥R A9 s3f Azlo]TureS AFA e FEa A
o2 AR SEATE AAHT el LY FRo BE P& nRAch 25 ARAL Afolol
Z5A0)4d°] A== BP, PHEN, DAP 217+ kg7t oF 3X1072sec™!, AFFE0] AgHghal 10]92H
EiAlo]de]l A2 Z&R= BPEA 8]71=9 kgt o 2X107*sec™!, FAT&0] 00322 A
o] ZHE] FH¢ AAle]FUMEe] Hile)F EEAY MLCT*E AAx “gH4 wsh]g e 2oz &9
shgich.

ABSTRACT. Light-induced electron transfer reaction within binuclear complex (NC)sFe-L-Co™
(NH;); was studied with steady-state photolysis and the rate constants were measured for various bridging
ligands. Ky and quantum yields for BP, PHEN, DAP having conjugation between metal binding sites
were about 3X107%sec”! and 1, and for BPEA having no conjugation were about 2X107*sec™! and
0.03. Light-induced electron transfer reaction within binuclear complex was proved to be the chemical

mechanism which had charge transfer excited state MLCT™.
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Fig. 1. Experimental arrangements for light-induced
electron transfer reactions with steady state photoly-
sis apparatus. 1. power supply, 2. Xe-Hg lamp, 3. glass
filter, 4. cell filled with water, 5. collimating lens, 6.
interference filter, 7. shutter, 8. iris, 9. thermostatted
cell compartment with quartz windows, 10. thermos-
tat, 11. magnetic stirrer, 12. light detector, 13. Nicolet
digital oscilloscope, 14. DEC microcomputer.
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Scheme 1. Electron transfer reactions of binuclear co-
mplexes (NC)sFel-L-Co(NH,)s.
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Table 1. Rate constants and quantum yields for light-
induced electron transfer reactions in binuclear com-
plexes (NC)sFe"-L-Co"(NHa)s*

Ligand k Rinermal Riigh B
L) (sec™) (sec™) (sec™) ¢
BP 309x10°%2 6.15X107* 3.03X10°2 1
PHEN 325X107% 957X107* 316X107% 1
DAP 216X107% 1.84X107% 242X10°% I°
BPEA 780X10°* 591X107* 189X10°* 0.03

15T, ionic strength=0.10 M (sodium p-toluenesulfo-
nate), pH=8 (Tris buffer), [EDTA]=5X10"°M, I,=
5.73X107*° Einstein/sec, V (solution volume)=15 m,
! (cell length)=5 cm, Airradiation =520 nm for BP (4,4'-bi-
pyridine), PHEN (3,8-phenanthroline), and DAP (2,7-
diazapyrene), 400nm for BPEA (1,2-bis(4-pyridyl)
ethane), *Calculated from equation (6), “Calculated as
1.2~1.4 but taken as 1, upper limit for quantum yield.
It was assumed that was because the iris window was
reduced to slightly less than S in order to collimate
the light to the photolysis cell (§=3 cm?).
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