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Sequential two-photon reactions induced by 
conventional light sources are of considerable inter- 
est, especially with respect to solar energy conversion 
processes [l] _ We report here our observation that 
irradiation of aqueous solutions of copper(H) octacy- 
anomolybdate(IV) ion pairs, which exhibit a strong 
intervalence charge transfer band at about 500 nm 
[2], leads to sequential two-photon photoredox 
reactions. 

Although the efficiency of inter-valence charge 
transfer excitation, eqn. (l), is expected to be very 
high, continuous monochromatic irradiation with a 
200 W high-pressure mercury lamp led to only traces 
of Cu(1) and MO(V): 

Cu’+, [Mo(CN),] 4- -? (500 nm’ Cu+, [Mo(CN),] 3- 

(1) 
Obviously, fast thermal back electron transfer com- 
petes with the escape of Cu(I) and MO(V) from the 
primary cage. During polychromatic irradiation, how- 
ever, hydroxyl radicals could be detected by the spin 
trapping technique using 5,5-dimethyl pyrroline- l- 
oxide as a spin trap [3] (aN= aH= 1.49 f 0.02 mT). 
Hydroxyl radicals are known to be the primary prod- 
uct of the photolysis of [Mo(CN),]~- in aqueous 
solution [4]. In order to avoid direct photooxidation 
of [Mo(CN)a] 4- by short-wavelength UV irradiation 
[5] , light of X < 320 nm was filtered by cut-off glass 
filters. 

*Part XLIX, see ref. [4]. 

Control experiments with exclusively Cu(NO&*- 
3Hz0 and K4 [Mo(CN)a] l 2Hz0, respectively, did not 
give any evidence for the formation of hydroxyl 
radicals. No *OH radicals could be detected during 
the monochromatic irradiation of Cu”/ [Mo(CN)a] 4- 
solution with light of either 36.5 nm or 492 nm. Since 
thermal reactions of [Mo(CN),] 3-, which has been 
prepared by oxidation of [Mo(CN)a] 4- with Ce(IV), 
did not give significant amounts of hydroxy spin 
adducts, it is very likely that the hydroxyl radicals 
which have been detected during polychromatic 
irradiation stem from secondary photolytic reactions 
of short-lived [Mo(CN)a] 3-. Further evidence for 
*OH formation by a two-photonic process comes 
from bleaching of 4-N,N-dimethylamino nitroso- 
benzene, which is known to be an excellent scavenger 
for hydroxyl radicals [6]. Photoreactions leading to 
the formation of hydroxyl radicals are given in 
Scheme I. 

Cu’+, [Mo(CN),] 4- !?(500 ‘=J Cu+, [Mo(CN),] 3- 

Scheme I 

I hv2(385 nm) 
+H20 

[Mo(CN)a ] 4 - 
+H++*OH 

However, at the present stage of investigation no 
information is available on whether ion-paired or free 
[Mo(CN),] 3- ions are responsible for the formation 
of hydroxyl radicals. 
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