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S2 ligand, external and perpendicular to the metal-metal bond, 
is of importance. It is to be pointed out that the complexes 
can be obtained by direct methods.I9 We believe that the 
chemistry of disulfur complexes will be a source of interest 
to  chemists in the future. 
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A Reinvestigation of the Hexacyanocobaltate(II1) 
Photosolvation in Water/Ethanol Solvent Systems 

Sir: 
We have recently studied the photoaquation of CO(CN),~- 

in a variety of water/alcohol solvent mixtures, in order to 
obtain information about the medium effects on this photo- 
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Figure 1. Spect ra l  changes  of C O ( C N ) , ~ -  in  e thanol  solution upon 
irradiation at 313 nm ([Co(CN),>] = 3 X M): (1) nonirradiated 
solution, (2) solution irradiated for  2 h, ( 3 )  solution i r rad ia ted  for 
5 h and 15 min, (4) solution irradiated up  t o  cons tan t  absorbance. 

reaction.' We found that in the mixed solvents used the same 
photoaquation reaction (eq 1) occurred as in water solution 

CO(CN),~- + H 2 0  A C O ( C N ) ~ H ~ O * -  + CN- (1) 
and that the photoaquation quantum yields correlated well with 
the solvent viscosity, exhibiting a continuous decrease as the 
solvent viscosity was increased. This observation led us to 
conclude that the C O ( C N ) ~ ~ -  photoaquation proceeded by a 
dissociative primary process coupled with a cage-recombination 
mechanism. 

Later on, Wong and Kirk3 reinvestigated the solvent de- 
pendence of the C O ( C N ) ~ ~ -  photoreaction in aqueous mix- 
ed-solvent systems and concluded that the correlation with 
viscosity found was "more apparent than real", since they 
thought that the observed quantum yield reduction was caused 
by errors in the spectrophotometric calculation. This con- 
clusion was essentially4 drawn on the basis of a study of the 
photosolvation reactions of CO(CN),~- in nonaqueous solvents 
published by Nakamaru, Jin, Tazawa, and Kanno (NJTK)., 
In N J T K s  paper it was reported that (i) the irradiation of 
solutions of Co(CN):- in dried ethanol, methanol, acetonitrile, 
DMF, or pyridine in the first ligand field band caused the 
photosolvation reaction (eq 2), (ii) the photosolvation quantum 

CO(CN),3- 4- s Co(CN)5S2-+ CN- (2) 

yields in these nonaqueous solvents (calculated spectropho- 
tometrically by assuming for Co(CN),S2- the spectrum ob- 
tained from exhaustive photochemistry of CO(CN),~- in the 
S solvent) were almost the same as that in aqueous solution, 
and (iii) in water/ethanol solvent mixtures no isosbestic points 
were observed, and the spectral variations upon irradiation 
were similar to those observed in pure water or ethanol as the 
content of water or ethanol increased. 

In order to settle this argument, we have reexamined the 
problem, and, as a sample, we have studied the photosolvation 
reaction of CO(CN),~- both in pure ethanol and in 
ethanol/water mixtures. The spectral changes obtained upon 
irradiation at 313 nm7 of C O ( C N ) ~ ~ -  in ethanol solution are 
shown in Figure 1. These spectral changes qualitatively agree 
with those of NJTK,, indicating that the same photosolvation 
reaction occurs also in our conditions. However, the molar 
absorptivities for the ethanol-monosubstituted compound 
-obtained by complete photolysis* of Co(CN):- are quite higher 
than those reported in the NJTK paper, e.g., €392 282 L mol-' 
cm-' instead of €392 184 L mol-' crn-l., This fact suggests that 
in NJTKs experiments an incomplete conversion of CO(CN),~- 
to the ethanol-monosubstituted product was achieved. The 
experimental reason for this incomplete conversion is presently 
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L mol-' cm-I). In solutions containing a higher concentration 
of the alcoholic solvent, e.g., 80% ethanol/20% water, the 
spectral changes were intermediate between those obtained 
in pure water or ethanol, as found by NJTKe6 

The results reported in this paper show that the quantum 
yield of 0.25, previously obtained for the C O ( C N ) ~ ~ -  photo- 
solvation in 60% ethanol/40% water mixtures,' is correct. 

The conclusion drawn by Wong and Kirk that in the 
ethanol/water solvent systems used in ref 1 and 3 the quantum 
yield remains practically unchanged with respect to pure water 
is shown to be wrong. In fact, this conclusion was based on 
(i) the incorrect hypothesis that water and ethanol efficiently 
compete as entering ligands in the photosolvation and (ii) the 
use of a previously reported erroneous spectrum for the 
ethanol-monosubstituted product. 

Registry No. Co(CN)?', 14897-04-2; CO(CN)~H~O'-, 14842-83-2; 
Co(CN),C2H50H2-, 70749-49-4. 
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Figure 2. Spectral changes of Co(CN):- in 60% ethanol/40% water 
solution containing 0.1 N HzSO4 upon irradiation at 313 nm 
([CO(CN),~-] = 3 X M): (1) nonirradiated solution, (2) solution 
irradiated for 1 h, (3) solution irradiated for 3 h and 20 min, (4) 
solution irradiated up to constant absorbance. 

unclear. Using our molar absorptivities for Co- 
(CN),C2H,0H2-, we have obtained a quantum yield of 0.18 
for the photosolvation reaction (eq 2). The same value would 
be obtained from NJTK's data by replacing their molar 
absorptivities of the photoproduct with ours. 
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of CO(CN),~- in 60% ethanol/40% water solution containing 
0.1 N H2S0, are shown in Figure 2. In this mixed solvent 
two isosbestic points can be seen, as in acidic aqueous solution 
or in pure ethan01.~ The features of the spectral changes, e.g., 
the wavelengths of the isosbestic points and the A,,, of the 
photoproduct, are appreciably the same as those obtained in 
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