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Abstract: The reaction of 2-methylcyclopropylcarbinyltrimethykannane 1 in chloroform with the 
electrophiks sulphur dioxide. trifluoroacetic acid. and iodii pmceds pref~ntially with ring cleavage and 
addition at the unsubstituted cyclopropyl mathylene. Iodination and acidolysis in methanol proceeds 
exclusively with tin-methyl bond cleavage. 

The ekctrophilic cleavage of cyclopropylcarbiiyl (CPC) metal compounds is a natural extension of the 

corresponding ally1 metal chemistry which has received such wide attention in recent yearsI. ‘Ike have been 

a relatively small number of reports describing CFC silicon ring fission2, but little is known about the 

chemistry of the corresponding stannanes which are predicted undergo stereospecific cleavage reactions~. 

We previously reported4 the electrophilic ring cleavage of CPCSnMa and CPCSnBq (Scheme 1) 

with sulphur dioxide and iodine in chloroform which yields the corresponding homoallylic tin sulfinates and 

iodides respectively. 

Scheme 1 

We now report the results (Table 1) of a study of regiochemistry involving electropbilic cleavage of 

predominantly E 2-methylCFCSnMeg 1 which can occur with ring or methyl cleavage as indicated (Scheme 

23. 
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Scheme 2 

Table 1. Product distribution on Electrophilic Cleavage of 2-MethylCPCtcimetbyWannanea. 

a All reactions were conducted using 1 mmol of electrophile and sub&ate (unless c&u-wise stated) atambii temperature (ca 

250c) in 0.7ml of solvent. Product ratios were determined by ‘H and 13C nmr spectroscopy. b Acidolysis in metbanol required 

3.0 q OflTA in me-1 and only pmaxded to ca 70% compIetion due to competing [2H3]-metbyl trifiuaoacetate formation. 

cIodinatioos were performed in the ckuk. dSulfur dioxide was bubbled through the solution for CII 15 min to ensure complete 

reaction. Insertion yields the trimethyllin homoallylsullinates4. 

Both acidolysis and iodination of 1 proceeds with ring fission in chloroform (pathways A and B) and 

with methyl cleavage (pathway C) in methanol while sulfur dioxide insertion proceeds with ring fission in 

both solvents. The reason for this electrophile-dependent solvent effect on the mode of reaction is not 

immediately apparent. It may he that a cyclic, “SE’-like” mechanism is operative for all three electrophiles in 

chloroform (Scheme 3) while in methanol, solvent-tin coordination disrupts the internal coordination of iodine 

and acid but not that of the mox strongly coordinating sulfur dioxides. 
* 

Scheme 3 
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The trifluomacidolysis of 1 in chloroform was complete within 5 minutes at ambient temperature 

which is considerably faster than the corresponding reaction of substituted CFC silanes. Cleavage with TFA 

proceeded with preferential electmphilic attack at the Less substitute.d ring carbon as ti kn observed for the 

acidolysis of an E substituted cyclopropylcarbinylsilane (Scheme @). 
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Scheme 4 

The reaction of 1 with one equivalent of iodine in chloroform (ca 25oC) proceeded to yield (>95%) 

the ring opened products 4-iodo-fmethyl- 1 -butene and 4-iodo- l-pen&e in a ratio of 90 / 10. ‘Ibis reaction 

was carried out in the dark to reduce the possibility of a free radical participation4* 6. The corresponding 

reaction of sulphur dioxide in chloroform or methanol provided the homoallylic tin sultinates quantitatively, 

again with preferential electrophilic attack at the less substituted carbon. It may be that even greater 

discrimination between the substituted and unsubstituted carbon would be observed with tbe ZZmetbylCPC 

stannane. In this case, “SET’ like” addition at the substituted carbon would be even more hindered and we are 

currently investigating this possibility. 

HaIoboronation*h and stannic chloride*f cleavage of substituted CPC silicon derivatives have also 

been reported to proceed regio.selectively with attack predominantly at the unsubstituted methylene. The 

authors of the latter report propose a two step elimination process involving attack at the less sterically 

hindered site to yield a P_silyl wahilised cation intermediate. The relatively large cr+~ conjugative interaction 

observed for CPC stannanes3 suggests to us that a concerted mechanism is equally probable with these 

substrates and that the regiochemistry observed is a result of steric congestion at tbe substituted carbon. 
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