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We have previously reported' the reaction of 1,1-dibrcmo-2,2,3,3_tetrsmethyl- 

cyclopropane (I.) with methyllithium to give l-isopropenyl-1-methylcyclopropane (2) as the 

major product. The primary product from the reaction was proposed aa 1,2,2-trimethylbicyclo- 

[l.l.O]butane (2) which subsequently rearranged to g. At the time we were not able to 

obtain pure 2 either by distillation or by preparative glc. The present paper describes 

Y 
the isolation, characterization and some reactions of this bicyclobutane derivative. 

Reaction of the E-dibromxyclopropane derivative h with methyllithium was 

carried out as previously described; 1 however, care was taken that at all time during 

isolation basic environment was maintained. This was achieved by purging the distillation 

column with ammonia and addition of some anhydrous sodium carbonate to the pot. Under 

these conditions a liquid was obtained, bp 84", n2' D 1.4214, in 90-95s yield which con- 

sisted essentially of 2, but with variable amounts (l-5$) of 2. The structure l2 was 

assigned on the basis of spectroscopic as well as chemical evidence. 
* 

Hydrogenation of a methanol solution of 1 over Pd/C catalyst gave 1,1,2-trimethyl- 

cyclobutane (4) (78%) and 2,3_dimethylpentane 1(22$) identified by ccmparison with authen- 

tic samples. The use of platinum as catalyst and dimethoxyethane as solvent resulted in i 

(16) and fi (73%) besides two additional unidentified compounds. 

The bicyclobutane is extremely sensitive to acids. When distilled in the pre- 

* 
The compound has also been obtained by W. R. Moore and co-workers; see Tetrahedron Lett., 

4353 (1969). 

%wt.96( mass spec.); uv: end absorption; ir: 3070 cm -l, 1.66 n (e 0.70); nmr (60 MHZ, 

CC14, 6) 0.77 s and 1.06 8 (CH3) 1.48 t J < Hz (angular CH3) 1.19 8 and 1.38 m (CH2) 

and a broad singlet at _ 0.80 (CR) partially hidden under the 0.77 ppn resonance. 
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sence of a trace of strong acid it was converted in high yield to the vinyl cyclopropane 

2. Reaction of 1 with 10 
-4 

3 HCl at 25O gave quantitatively dImethy 1-methylcyclopropyl 

carbinol (g),3 mp 39", and the reaction with glacial acetic acid at O" gave a 68s yield of 

1, the acetate of the above carbinol, bp 68-69" (25 mm) n23D 1.4275, besides aune of 2; 

the structures were assigned on the basis of spectroscopic evidence and the conversion Of 

1 into 6 by lithium aluminum hydride. 

Addition of benzenethiol to an ether solution of 3_ resulted in practically quantitative 

formation of l-phenylthio-2,2,3-trimethylcyclobutane (g, R-6); the reaction proceeded rapidly 

at 0" after a short induction period. The structure was proven by spectroscopic data as well 

as its reduction to 4 by lithium in dimethylamine. 
4 

Compound $ appeared homogeneous by glc, but 

the 220 MHz nmr spectrum showed the presence of two stereoisomers in a ratio of 4:l; the major 

component probably has the cis-configuration. ' - Likewise the sulfide g, R=o-C H CO CH _ 6 4 2 3, was ob- 

tained in excellent yield as a mixture of stereoisomers from the corresponding mercaptan and 2. 

When passed through a tube kept at 300" 2 was partially converted to a mixture 

of 2,4- (2) and 3,4-dimethyl-1,3-pentadiene (IC), in 47% and 53%) respectively; &he 

canpounds were identified by comparison with authentic samples. These are the expected 

prcducts from a concerted ring-opening.6 The results described are summarized below: 

Tetramethylallene rather than 2 was actually the expected product from the reac- 

tion of 1 with methyllithium. The bicyclobutane is most probably formed by insertion of a 

carbene (or carbenoid) intermediate, into one of the C-H bonds. Several cases of insertion 



into CR bonds have previously been observed in similar reactions. 7,8,9 In all these cases, 

however, the corresponding allenes would be extremely strained, which Is not true of tetra- 

methylallene. If one assumes that the preferred reaction path is formation of allenes from 

the lithium derivative by ring-opening and loss of lithium bromide,* It is only when 

the barrier to such a process is Increased that &elimination to a free carbene or carbenoid 

becaues important. Since l,l-dibromo-2,2,3-trimethylcyclopropane gives exclusively the 

corresponding allene under the same conditions, 1 one is left with the task of explaining the 

drastic change in the reaction path caused by a methyl group. This remains unanswered, but 

molecular models indicate that the steric effect introduced by the additional methyl group 

would retard a concerted ring opening and probably enhance c+ellmination. 

The product selectivity of the electrophlllc reactions leading to compounds !?, 

6 ,f and 1 is expected as a result of a cyclopropylcarbinyl ion intermediate. 
lO,11 The 

addition of thiolsl' presumably by a radical chain mechanism has not previously been 

demonstrated with alkyl-substituted bicyclobutanes. 

By this two-step procedure compound 1 is available in better than 70$ overall 

yield from a commercial olefin; moreover, the treatment of l,l-dibromo-2-ethyl-2,3,3- 

trimethylcyclopropane with methyllithium gave a mixture of bicyclobutane derivatives, 

thus suggesting that the reaction may be quite general for dlbromocarbene adducts of 

tetraalkyl-substituted olefins. 

* 
Allenes are also derived from ring opening of the carbene, e.g. cyclopropylidene13 
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