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Preparation and Photolysis of 2-Hydroxyalkylcobalt(I~I) 
Atioporphyrins I and 2-Hydroxyethylcobalamin 

By D. A. CLARKE, R. GRIGG, A. W. JOHNSON, and H. A. PINNOCK 
(Department of Chemistry, University of Nottingham) 

THE recent Paper by Schrauzer and Windgassenl hydrogen. Thus 2-hydroxyethyl- and Z-hydroxy- 
on the preparation and properties of hydroxy- propyl-cobalt (111) zetioporphyrins I have been 
alkylcobalt (111) derivatives in the cobaloxime obtained by reaction of 2-bromoethanol and 2- 
series prompts us to report that we have prepared bromopropanol, respectively, with cobalt (I) aetio- 
similar derivatives from cobalt porphins and also porphyrin I,2 and the products have been charac- 
that they can be decomposed to yield carbonyl terised by their n.m.r. spectra. Thus in 2-hydroxy- 
compounds by processes involving migration of ethyl cobalt(II1) aetioporphyrin I the methylene 
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protons of the 2-hydroxyethyl group appeared as 
two multiplets centred a t  T 13.45 and 14.85. 
On the basis of the chemical shifts of alkylcobalt(m) 
ztioporphyrins I quoted in our Communication2 
and the usual marked downfield shift of the 
signals associated with the protons of a methylene 
group adjacent to a hydroxyl group, it would seem 
that the signal a t  r 13.45 should be assigned to the 
protons of the methylene group adjacent to the 
hydroxyl and the signal a t  r 14-85 to the methylene 
attached to cobalt. Irradiation of the 2-hydroxy- 
ethyl- and 2-hydroxy-n-propyl-cobalt ztio- 
porphyrins I caused the usual3 homolytic fission 
of the cobalt-carbon bond and the formation of 
acetaldehyde and acetone, respectively. Hydrogen 
transfer in 2-hydroxyalkyl radicals in the manner 
observed has been reported previously.* Acid 
treatment of the 2-hydroxyalkyl derivatives did 
not cause these hydrogen transfer reactions. An 
attempted preparation of 2-hydroxyisopropyl- 
cobalt aAioporphyrin I by reaction of 2-bromo- 
propan- 1-01 with cobalt(1) ztioporphyrin I2 gave 
a product showing doublets centred a t  r 11.7 
(3 protons) and 15.7 (2 protons), in the n.m.r. 

spectrum. This indicated that i t  was the 2- 
hydroxy-n-propyl derivative and accordingly on 
photolysis it gave acetone, characterised as the 
2,4-dinitrophenylhydrazone. The formation of 
the 2-hydroxy-n-propyl derivative is presumably 
due to the production of propylene oxide under 
the reaction conditions which then reacts a t  the 
least hindered carbon atom with the nucleophilic 
cobalt(1) porphin. 

In the cobalamin series, the 2-hydroxyethyl and 
2-hydroxy-n-propyl derivatives are known5j6 al- 
though the products of the photolytic decomposi- 
tion have not been reported. We find that 
photolysis of 2-hydroxyethylcobalamin yields 
acetaldehyde as in the porphin and cobaloxime 
series, thus suggesting that the nature of the 
nitrogenous ligand is not of primary importance 
in these non-enzymic rearrangements. We feel 
it is premature (c j .  ref. 1) to attempt to draw 
analogies between these rearrangement reactions 
and the formally similar enzyme-controlled pro- 
cesses .7 
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