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Cobaloxime acetals are hydrolyzed by two different routes, direct 
cobalt--carbon bond fission, and decomposition to the aldehyde followed by 
cobalt-carbon bond fission. 

1,3-Dioxa-Z-cyclopentylmethyl- and 2,2-diethoxyethyl-cobalamins (I 
and II) were shown [I] to decompose by two routes: hydrolysis of the acetal 
to fomylmethylcobahnnin (III) followed by cobalt-carbon bond cleavage, 
and by direct cobalt-carbon bond fission. 
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The cobaloximes are widely used as models for the more complex 
cobalamins [Z] and we wished to determine whether the corresponding 
cobaloxime acetals underwent analogous decompositions. 

1,3-Dioxa-2-cyclopentylmethyi(pyridine)cobaloxime (IV) (62 mmol) 
remained unchanged after five days at room temperature in metbylene di- 
chloride containing triethylammonium hyclrobromide (62 mmol) and triethyl- 
amine (31 mmol)_ However, under the same conditions, 2,2-diethoxyethyl- 
(pyridine)cobaloxime (V) decomposed to give a mixture of the starting 
material V (27%) formylmethylcobaloxime (VI) (18%) and unalkylated 
cobaloxime (55%)*. A control reaction, which contained no triethylammonium 
hydrobromide, produced no unalkylated cobaloxime and only 5% of the 
aldehyde. When formylmethyl(pyridine)cobaloxime (VI) was subjected to 
the same conditions only 9% underwent cobaltiarbon cleavage. Thus it can 
be concluded that nearly all of the 55% c_obalt--carbon cleavage product from 
the diethyl acetal V occurred by direct cleavage, (this is supported by the 
identification (GLC) of ethyl vinyl ether from the reaction) with little of the 
product arising via decomposition of the aldehyde VI. 

The stability of the cyclic acetal IV relative to the diethylacetal V under 
these mildly basic protic conditions may derive from the proximity of the 
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eliminated alcohol to the incipient carbonium ion center, forming a stabilized 
intermediate VII (Scheme 1). In the case of the diethyl acetal, however, once 
the alcohol is eliminated there is little probability for the reversal of this process. 
This then allows the common intermediate, carbonium ion VIII, to either 
undergo direct elimination of the organic ligand or to react with water to 
give the hemiacetal which then collapses to the aldehyde (Scheme 2). 

*The percentages of products and starting material were estimated from relative NMR peak area+ 
of dimetbylgIyoximato methyl protons. These absorbances occur at 2.10. 2.18. and 2.37 ppm 
(in CH, Cb> for the acetal. the aldehyde. and the unalkylated material, respectively. 
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In 0.1 M aqueous methanolic acetic, sulfuric and hydrobromic acids the 
acetal V was immediately converted to the aldehyde VI. On standing for 
twelve hours in the acetic or sulfuric acid mixtures less than 2% cobalt-carbon 
bond cleavage of the aldehyde occurred_ However, in the hydrobromic acid 
solution greater than 90% of cobalt-carbon bond fission occurred within 
6 hours, suggesting that this process was assisted by the anion*, 

Dissociation of the acidic bases of both cobalamins and cobaloximes is 
known to be a facile process when the trams ligand is an alhyl group [ 31. In 
addition, the anion-assisted elimination of an alkyl group, bonded to cobalt, 
is .exemplified by the reaction of cyanide ion with both 5’-deoxyadenosyl- 
cobalamin [ 43 and 5’-deoxyadenosyl(pyridine)cobaloxime [ 5 J . This suggests 
that the decomposition of the aldehyde VI in the presence of hydrobromic 
acid can be envisaged as in Scheme 3: 

0 

P 
H 

(cn) 

t 
PY 

OH 

t 

PY 

OH 

-py_ 

s- (co1 

t 
Br 

SCHEME 3 

Br 

+I 

PY 

($01 + U-l&HO 

Br 

While the cyclic acetal cobaloxime IV is stable in the presence of tri- 
ethylammonium bromide it is readily hydrolysed by 0.1 M acetic acid to the 
aldehyde VI. This suggests that further protonation of the P-hydroxyl group 
of the intermediate VII eliminates the stabilizing interaction so that the 
carbonium ion can react with water to give the hemiacetal and then the 
zldehyde. 

Thus the cobaloxime acetals, like the cobalamin acetals [l] , can be 
hydrolyzed by two distinct routes. Direct cobalt--carbon bond fission, and 
hydrolysis to the formylmethylcobaloxime followed by cobalt--carbon bond 
fission. These observations further confirm the value of cobaloximes as model 
compounds for.the naturally-occurring cobalamins. 
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*A similar decomposition occursd in 0.1 M hydrochloric acid. 


