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However under the same tea&on conditions the hydrazone Id leads to a mixture of 2d and a non 

cyclized product 3d. Similar results wue observed with the hydrazone le but in this case, the yield of the 

cyclized compound 2e is titically ~andthenoncyc~product3eisobtainedasamixtrneof 

synandantiisomers PIgut= 3). 

2d (58%) 3d-(25%) 
2e (16.2%) 3e (57.2%) 

Figure3 

The structure of compound 3d has been detcrminated by X-Ray analysis’; both 3d and 3e were fully 

&tact&A by MS, tH and l3C! NIvIR qeclmmetries. IR and elemental analysis’. 

The fotmatioll of 2 and 3 deserves some comments about the mechanistic pathway of the reaction of 

fl-allenic hydrazones with tributyltin hydtide (Figure 4). The five membuedproducts2originatef?omthe 

initialattackofthetinredicalonthedigonalcarbonatomofthe~ene.Thealkylradicalsoformad4binds~ 

the carbon atom of the hydrazone function in a 5-exo ring closure process. When R3 = CH3 and in a less 

extent when R1,R2 = -@I&-, the 5-exo cyclization and the formation of linear compounds 3 become 

competitive. It is well known that the psence of an alkyl mbstltuent on C-5 slows down the 5-exo ring 

closure of 5-hexenyl radicals and thus allows the 6-endo mode to become mts. However in the case 

of le this 6-endo cyclization implies tbe attack of the nucleophillc radical 4 on the s$ nitrogen atom of the 

hydrazone function which is far less favourable than the attack on the carbon!‘. In the ca~sc of Id, the 5-cxo 

cyclization of the cyclohexyl radical 4d is less favorable than for rlrr-b probably for steric hindrance reasons. 

The formation of 3 may be explained by the attack of the tin radical on the less substituted trigonal carbon of 

the allcnic moiety. The very reactive vinyl radical10 5 adds to the carbon atom of the hydrazone in an unusual 

and new described 4-exo-mode 11.12. This cyclization is undoubtedly facilitated by the pmsencc of a gem- 

ditnethylgroupontheaca&onatcmofthehydrazonefunctionin agmementwithrecattsimilarqortsinthe 

literam&. The cyclobutyl aminyl radical 6 fragments immediately into 3 with subsequent loss of the 

tributyltin gn~p 13. 
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Figme 4 
3 

The control of the stereoselectivity of intermole.cular radical reactions has recently atuacted much 

attention”. However the in@amokuk ~1 dkected by chiral auxiliary has not yet been exmsively 

developpedt5. So at this stage of our work, it seemed of in&zest to investigate the ability of a chiral hydrazone 

to induce asymmetry during the cyclization step. We first choose the SAMP as the chit-al auxiliary. The 

addition of uibutyltin hydride to the chiral hydtazone 7 under the expe&nental conditions5 used for 1 leads 

exclusively to the cyclopentene hyme 8 with 78% yields (figum 5). 

The diastereumeric excess estimated by 1H NMR spectm~try is about 50%. Although this 

asymmetric induction is too low to be of some interest for synthetic use, it should be possible to imptove the 
stereoselectivity by using alternate chiral auxiliaries. In this event, we are cun-ently investigating Cz 
symmetric groups which could be mom efEcientt6. 
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