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It was recently reported that cobalt(II1) phthalo- 
cyanines, Co(ph)X (I) with X = Cl-, Br-, r, present 
a significant charge transfer photochemistry which 
induces the reduction of the metal centre and the 
oxidation of the axially coordinated ligand X [ 11. 
We have observed now that ultraviolet irradiations 
of rhodium(II1) phthalocyanines (II), isoelectronic 
with cobalt(II1) phthalocyanines, induce the photo- 
substitution of the axial ligand with Q - lo-* at 
Lcit = 254 nm. Despite the simplicity of the overall 

R 

(I) M=Co R=S03H 

(II) M=Rh R=H 

transformation, the intermediates observed by con- 
ventional and laser flash photolysis, Figs. 1 and 2, 
proved to be generated in redox processes, eqns. 
l-6 [2] , A primary photogenerated-one electron 
reduced-rhodium(III)-ligand radical, h,, - 5 10 
nm**, has been observed to transform to a rhodium- 

*Author to whom correspondence should be addressed. 
**Notice that already characterized phthalocyanine radicals, 

produced by one electron reduction of phthalocyanine pre- 
sent characteristic absorptions with hmax - 500 nm 
Il,3,41. 
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Fig. 1. Characteristic trace obtained in laser flash photolysis, 

bexcit - 337 nm, of Rh(ph)Br in deaerated CHaCN. The 
decay of the reduced Rh(III)-ligand radical was followed at 
A = 510 nm. 
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Fig. 2. Transient spectrum determined 50 MS after the irra- 
diation of Rh(ph)Br in deaerated CHsCN. Excitation at 
he.cIt > 240 with 250 Joule/pulse. Inset shows the EPR 
spectrum obtained under steady state irradiation of Rh(ph)Br 
in deaerated CHsCN at &zeIr > 240 nm. 

(II)-phthalocyanine, eqns. l-3 and Fig. 1. Neither 
radicals XL, where X. = Cl., Bra and I*? nor radical 
anions X2, where XT = Cl;, Br, and I*, have been 
detected by conventional and laser flash photolysis. 
This indicates that the axial ligand X of Rh(ph)X 
is not oxidized in a primary charge transfer pro- 
cess. Moreover, scavenging with 1 .O-1.0 X IO* 
M 2-propanol reveals that the acetonitrile solvent 
is oxidized. The reaction between radicals, generated 
by the oxidation of acetonitrile, and excess Rh(II1) 
phthalocyanine produces an oxidized Rb(III)- 
ligand radical which has been characterized by EPR 
and observed in flash photolysis, eqn. 4 and Fig. 2. 
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This ligand radical species disappears by processes 
with a second order dependence in transient concen- 
tration, eqns. 5 and 6. The proposed mechanism, 
eans. l-6. accommodates the overall photolabiliza- 

I 

tion as well as the observed intermediates. 

Rh”‘(ph)X -%. * DWWI G 

Rhlll(phs-H)x+ ~H~CN 

Rh”‘(ph’-H)X = Rh”(ph) t H' t X- 

(1) 

(2) 

(&l, N 510 mn) 

Rh”(ph) + CHaCN = Rh”‘(ljh)(CH&N)- 

~H~CN + Rh”I(ph)x H+ 

CHaCN + Rh”‘(Ijh)X+ 

Rh”‘Gh)X+ t Rh”(ph) CH 
3 

Rh”‘(ph)X t Rh”‘(ph)(CH,CN)+ 

Rh”‘(fih)X+ + Rh’r1(1;h)(CH3CN)- + 

Rh”‘(ph)X + Rh”‘(ph)(CH,CN)+ 

(3) 

(4) 

(5) 

(6) 

In addition, the nature of the intermediates indi- 
cates that they are originated in the primary oxida- 
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tion of acetonitrile by excited phthalocyanine, eqn. 
1. Such a reaction is similar to one previously report- 
ed for copper(D) phthalocyanine [4]. In this regard, 
the differences between the (nn*) photochemistry 
of the Rh(II1) and the charge transfer photochem- 
istry of Co(II1) compounds can be attributed to the 
large energies associated with the reduction of Rh(II1) 
to Rh(I1) in comparison to those required with struc- 
turally related Co(III)/Co(II) couples. These differ- 
ences in the reduction potentials justify that ligand 
to metal charge transfer states, namely X + Rh- 
(III), are displaced to energies larger than those of 
the photoreactive (nn*) state in Rh(ph)X. 
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