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Summary: The reaction of allylstannanes with a$-unsaturated acyliron complexes and AICl3 to give five-membered rings was 

found to be highly stereoselective. Reaction of the transcrotonyliron complex with allyltributyltin provided exclusively the adduct 

where the acyliron and methyl groups are trans. Reaction of the cis isomer provided the corresponding cis cyclopentane. 

Recently, we reported that a,P-unsaturated acyliron complexes react with allyltins and A03 to produce predominately 

cyclopentane derivatives’ (Scheme 1). In some cases, predominately the open-chain product was obtained. These reactions were 

found to be highly stereoselective, producing only a single diastereomer in all cases. Since neither allyltins nor a&-unsaturated 

acylirons are conveniently available in stereochemical!y pure form2, the dependence of the reaction outcome on the 

stereochemical configuration of the starting alkenes was not determined in the preliminary communication. Herein we report how 

the double bond configuration of the starting a&unsaturated acyliron complex affects the outcome of the reaction. 
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A synthetic route to the cis crotonyliron complex 28 has not been reported. In the one attempt to prepare this compound3, 

complete isomerization to the trans complex occurred. The corresponding triphenylphosphine-substituted analog of this complex 

has been prepared4, however this complex was not reactive to allyltins and AICl3. If the crude reaction mixture was purified by 

fractional distillation (b.p. 35 _ 500C; 0.01 mmHg). then a mixture of the cis and trans isomers was obtained, which were easily 

separable by flash column chromatography on silica gel. 

Reaction of the Vans-crotonyliron complex (2A) with allyltributyltin and AICl3 led to the formation of a single stereoisomer 

assigned as 4A5 in 41% yield. Reaction of cis complex 28 with AICl3 under the same conditions (25OC, 3 h) led to a mixture of a 

new diastereomer assigned as 4B5 along with compound 4A, accompanied by a trace (< 5%) of the open-chain product 5A. AIC13 

did not catalyze the interconversion of 4A and 48. These results are consistent with a stepwise mechanism for the addition of 

ailylstannanes to a$-unsaturated acyliron complexes (Scheme 1). However, AIC13 catalyzed the complete isomerization of cis 

5745 



5746 

complex 28 to trans complex 2A in a period of 2 h at O°C. When complex 28 was treated with AICl3 for 1 min before allyltributyltin 

was added, and reaction was stopped long before completion (10 min at OoC). only 4B was obtained in 23% yield. If this is indeed 

the mechanism of the reaction, the ring closure step must occur much faster than any rotation about the Cl - C2 bond in zwitterionic 

intermediate 3. In the extreme, this reaction may be looked at as a concerted reaction. Similar results in a related system, the 

6 
reaction of allenylsilanes with enones , have also been observed. Compound 4A was demetallated according to the sequence of 

reactions outlined in Scheme 2. Reaction of the ester 6 with bromine, then base m-CPBA led to alcohoi 7 in 65% yield, having the 

indicated stereochemistry’. 
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In summary, the stereochemistry about the alkene in the starting iron complex is preserved during the cycloaddition reaction 

between a&unsaturated acyliron complexes and allyltins. We are further studying the mechanism of this reaction and examining 

possible synthetic applications. In addition we are further investigating the scope and stereoselectivity of the novel destannylation 

reaction presented in Scheme 2. 
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