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The intramolecular 1.5-C-H irtsertlon of alkylidenecarbenes is an efficient and convenient method for 
construction of five-mcmbcrcd ring because the caabmms are fzapsble of undergoing regioselectlve carbon-carbon 
bond formation on non-activated carbon centem. Several mild methods for generation of alkylidenecarbenes; 
fluoride-induced a-elimination of a-chlorovinylsilanes or silylvinyl triflates,**h tbannal decomposition of 
tosylazoallreneste or diazoalkenesl4 snd weak base-lnduced a-elimination of alkenyliodonlum salts.*e have heen 
dev&qted_ IIere we repott a new mild method for ~~n_of cyclopentenes (5) vlo 1.5-C-H insertions of 
aIkylid_ (4) (or auhenolds (3)) generated from l.ldihslogenoalkenes (1) by the maction with SmQ2 

s&lneI 

The reaction v&II proceed by a mute illusuated hr Scheme 1. Slnce slkyl groups at Q position to catbenic 
center are loath to migrate lcadlng to aIkynes in ~y~~,l4 tc 3 we cxamimxi the reaction of Z~-~u~i- 
1.1-dibtnmoalkene with SmI2 in beurea&-IIMPA. 4 Exposun of 6 (x = Br) in benretm to SmI2 f2.5 equvi.) in 
benze~-HMPA (9 : 1) at moxn remperanue under nitrogen flow for lb min gave cyclopentetx (7) in 59 % yield 
flable 1). Dliodide (6. X = I) alao affotdcd 7 in 76 % yield wheteas the reactlvity of dichloride toward SmI2 was 
very low. Another prnduct of these mactlont was fully mduccd slkenc (6. X = H) and no marranged slkynes were 
detected. As summarlzul in Table 1, diiodides generaIly gave the correspondtng iusertion product more than 
dibmmides. The reactions of dihslides (8) and (10) afforded fused blcyclic (9) s&I splro (11) compounds, 
mspectlvcly. AIthough a hctcroatotn activates C-II bond at u position tc it to- It&x&on by carbcncs? the 
maction of benzyI ether (14) with SmI2 afford& ~~~~ derivative (15) in somewhat low yield (Scheme 2). 
Since the activation of C-H bond is ascribeti to weake&g of it by a&teroatoms, an intramolecular hydrogen 
alwtrscton by an a-halovinyl radical cormsponding to 2 from the activated bond probably competes with the 
generation of ca&enoid.6 

It should be noted thl not only mildness and simplicity of the mactlon but also stability and accessibility of 
gemdihalogetutalkenes make the present reaction usetul for syntlmsls of, five-membered ring especially substituted 
cyclopentenes viu slkylldenecsrbenes. 
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Table 1. 15-C-H Insertion of alkylideneeutKbes derived from l,ldibal~ with 6rnIg. 

1.1 -dibalogenoalkene 

Y 

cyclisation product yield of Kxbiced 
pmduct(X=H) 
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a) Reactions were carried out in benzne-HERA (9 : 1) for 10 min at r.t under nitrogen flow. b) The reaction 
was carried out for 3 h at r.t. c) The reaction was carried out for 3 h at leflux temp. d) 48 % of 6 was recovered. 
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