
364 J .  CHEM. SOC., CHEM. COMMUN., 1984 

An Unusual Case of Proton Removal from an Oxocarbenium Ion1 
Shmaryahu H O P  and Doron Aurbach 
Department of Chemistry, Bar-llan University, Ramat-Gan, 52 100 Israel 

Proton loss from an oxocarbenium moiety of ionic bicyciobutane is found to compete appreciably with the capture 
of the oxocarbenium by alcohol molecules. 

Vinyl ether hydrolysis provides one of the major pathways for 
the investigation of oxocarbenium ions.2 In practically all 
cases the reaction mechanism involves an irreversible proto- 
nation on carbon. The sole exception to this behaviour was 
demonstrated by the hydrolysis of 9-methoxy-2,3-didehydro- 
oxonane ( l ) . 3  In this reaction the rate constant for deproto- 
nation of the intermediate by acetate ion was found to exceed 
the hydration rate constant by a factor of ca. 400 mol-1 dm3. 
Even though hydration is not expected to be overwhelmingly 
preferred over proton removal from an oxocarbenium ion ,4 
this behaviour is unique to (1). In contrast, the analogue 
2-methoxy-3,4-dihydro-2H-pyran (2) represents ‘normal’ 
reaction behaviour5 (i. e. hydration of the derived oxocar- 
benium is faster than proton removal from the a-carbon). 

In this communication we report the second example of 
deprotonation of an oxocarbenium ion. 

Me0 D 
(1) 

We have recently reported1 the formation of the ionic 
bicyclobutane derivative (3) as an intermediate in the course 
of nucleophilic attack of alkoxides on 3-halogenobicyclo- 
butanecarbonitrile (4), equation (1). The major product of 
these reactions is the acetal(5) formed by addition of alcohol 
to (3). The addition across the central ionic bond takes place in 
a manner similar to that of a normal Michael addition 
reaction, in which the trapping of the oxocarbenium ion is 
followed by the protonation of the cyano stabilized carbanion. 
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Table 1. Yieldsa of (6) obtained in the reaction of 3-chlorobicyclobutanecarbonitrile (4) with a1koxides.b 

Nucleophile Solvent Yo (6) Nucleophile Solvent %(6) 
MeO- MeOH 5 CF3CH20- Pr'OH- 10 
EtO- EtOH 4 CF3CH20H( 1 1) 
PriO - PrlOH 10-13 CF3CH20- ButOH + 42(32c) 

But0 - ButOH Od MeO- THF 12e 
CF3CH20- CF3CH20H 20 PriO - THF 20e 

MeO- ButOH 18 PriO- DME 20e 

CF3CH20H (0.1 M) (0-59 

a Based on g.c. analysis. [Substrate] 0 . 0 5 4 . 0 0 2  M, [alkoxide] 0 . 1 4 . 7  M .  Obtained with the bromo derivative of (4). 
Only nucleophilic attack (on C1 atom and cyano group) was observed. Heterogeneous conditions. 
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An accompanying product in these reactions is the vinyl ether 
(6) which is formed by a proton loss from the oxocarbenium 
intermediate. The reaction was studied in a variety of 
nucleophile-solvent combinations as shown in Table 1. 

The nucleophile-solvent effects on the observed amount of 
(6) exclude the possibility of an E2 reaction (on either starting 
material or any of the intermediates) as the mechanism 
responsible for the vinyl ether formation. Highly supportive of 

this conclusion is the Cl/Br element effect on the percentage of 
(6). Such an element effect was observed also for the 
substitution-elimination ratio in the reaction of 2,3,3- 
trimethylbut-2-yl cation paired with halide anions.6 

Thus, this study provides the second example of a deproto- 
nation of an oxocarbenium ion which competes to an 
appreciable extent with nucleophilic attack on the cationic 
centre. The reason for the observed behaviour of this system 
apparently lies in the formation of an extended conjugated 
system (ally1 anion) as well as in the variation of the relative 
nucleophilicities and basicities of the involved species. 
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