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Summary: The title reaction is realized by utilizing an intramole- 

cular alkylation reaction of zincate carbenoids followed by a Pd(O)- 

catalyzed coupling reaction with acyl, aryl, and alkenyl halides. 

gem-Dihalocyclopropanes which can be readily prepared by the addition 

reaction of dihalocarbenes with olefins are one of the most versatile starting 

materials for the synthesis of substituted cyclopropanes.' Previously, Nozaki 

and coworkers reported an efficient one-pot dialkylation of gem-dihalocyclo- 

propanes where two halogen atoms are displaced successively with R* and Rn by 

the reaction with dialkylcuprate ((Rl)pCuLi) and iodoalkane (R'I).* However, 

the stereoselectivity of this reaction was not always satisfactory and limita- 

tion existed in the form of Re groups to be introduced. We wish to report here 

a one-pot procedure for the stereoselective synthesis of gem-disubstituted 

cyclopropanes from gem-dibromocyclopropanes by utilizing a Pd(O)-catalyzed 

coupling reaction of organozinc intermediates3 with acyl, aryl, and alkenyl 

halides. 
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Method A; (Rz)sZnLi (1.3 equiv), 0 "C. Method B; l)Mz;;;IdiC(l equiv), -85 "C, 
2) ZnCle (1 equiv), R*Li (1 equiv), -85 "C - r.t.. ; 1) n-BuLi (1 
equiv), freon-113 (1 equiv), -85 "C, 2) (Rs)aZnLi (1.3 equiv), -85 "C- r.t.. 

As shown in eq 1, treatment of cyclopropylzinc 2 generated from dibromo- 

cyclopropane 1 under the reaction conditions of Method A, B, or C4 with acetyl 

chloride (4 equiv) in the presence of Pd(PPhs)n (10 mol%)s at a room temperature 

for 16 - 24 h gave cyclopropyl ketone 3 (El = CHsCO). Under the similar con- 

ditions, cyclopropylzinc 2 underwent Pd(O)-catalyzed coupling reaction not only 

with acyl halides but also with aryl and alkenyl halides to afford the corres- 

ponding l,l-disubstituted cyclopropanes (Table 1)6. 
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Although stereoselectivities were low when Method A was employed, either 

trans-3 or cis-3 was selectively obtained in the reaction of Method B or C, 

respectively. These results demonstrate clearly that Pd(O)-catalyzed coupling 

reaction of tert-cyclopropylzinc 2 proceeded stereospecifically with retention 

of the configuration. As shown in entries 4 and 5 sterically hindered ketones 

can be prepared without appreciable loss of stereoselectivities and efficiencies 

by the present reactions.7 

Table I Stereoselective Synthesis of gem-Disubstituted Cyclopropanes 
---___ ~~___ ---- 

Entry Dibromocyclo- R2 Electro- Method Isolated trans:cisa 
propane phile(ElX) Yield of 3 - - 

~--- ~~~-----~--- 

1 la; RI q Ph n-Bu AcCl A 76% 1:1.9 
2 B 74% 16:l 
3 C 50% 1:7.0 

4, la t-Bu B 50% 6.7:1 
5 C 50% 1:14 

6 la s-Bu B 74% -b 

7 la n-Bu EtOCOCl B 58% 6O:l 
8 C 45% 1:28 

9 la n-Bu PhBr B 60% 9.1:1 
10 C 68% 1:16 

11 la n-Bu CHp=C(Me)Br B 76% 8.5:1 
12 C 45% 1:9.2 

13 lb; RI = CHeOBn n-Bu AcCl A 96% 2.4:1 
14 B 65% 5.7:1 
15 C 52% 1:21 

16 lc; RI = n-Hex n-Bu AcCl B 75% 11:l 
17 C 66% 1:32 

-- ___- 

*Determined by capillary GLC analysis. hThe ratio was not determined. 
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Prepared in situ from ClePd(PPh3)e and (iso-Bu)nAlH (2 equiv 1 
A coupling reaction of R2 group with ElX also proceeded to g i 
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ve R2El as a 
by-product. Disubstituted cyclopropane 3 was readily isolated by Kugel rohr 
distillation and/or silica gel column chromatography. 
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