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Abstract - 4-Isocyano-I-siloxy-I-alkenes, prepared by the fluonde-catalyzed 

1.4-addition of a-~socyanocarboxylates to u,p-unsaturated ketones, undenvent 

cycliizition on treatment wzth an imlnlum salt to afford pyrrolme derivatives. 

a-lsocyanocarboxylates are convenient precursors for the synthes~s of nitrogen-conta~nmg compounds tikc 

ammo acids2 The a-positlon readily becomes nucleophilic under bas~c condit~ons to form a carbon-carbon 

bond with an electrophile. Besides, interestmg react~vlt~es are expected for the lsocyano functional~ty on 

the grounds of the similarity of its electronic structure with that of carbon monox~de. Cycl~zation through 

intramoleculara-addition of a nucleophilic group to an isocyano carbon has been utll~zed in synthes~s of 

various nitrogen-containing heterccycles.2 We have reported that a fluoride anlon catalyzes 1,4-add1tmn of 

a-~socyanocarboxylate to a,gunsaturated ketone in the presence of N.0-bis(tnmethylsilyI)acetam~de to 

give an adduct as the silyl enolate in high yield.3 The zinc(11)-catalyzed cyclizat~on of the produced s~lyl 

enolate and the subsequent hydrogenation afford pyrrohdmecarboxyl~c a c ~ d  stereoselect~vely. The 
sequential procedure has been successfully appl~cd lo a total synthes~s of a-allokaln~c a c d 4  As a 

cont~nuat~on of our studles on the intramolecular cycl~zation procedure based on actlvatlon of an isocyano 

functionality, we describe herein the synthesis of an pyrrolme derivatwe by the reactmn 01.4-~socyano-I- 

s~loxy-1-alkene wlth an minium salt.5 

A s~loxycyclopentene derivative (la),  prepared by the fluoride-catalyzed reactlon of 2-lsocyanoprop~onate 

with 2-methylcycl0pent-2-enone,~ was  treated with N,N-d~methylmethyleneammon~um ~odide 

(Eschenmoser's salt) In CH2C12 at the temperature rangmg from -30 "C to 0 OC for 1 h. Extractive workup 

followed by column chromatography (sllica gel) afforded 2a as a mlxture of d~astereomers in 88% yield. I t  

1s llkely that the lmlnium salt couples w ~ t h  the lsocyano carbon atom to facilitate the intramolecular 

nucleophil~c attackof the silyl enolate m ~ i e t y . ~  
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Table 1. Reactions of 4-lsocyano-I-s~loxy- I-alkenes (1) with CHz=N+Mez.I 

1 product (2) isolated yield, % 

OSlMe3 

Me I b R = M e  2 b R = M e  8 Z a  

CN COzR I c  R =  El Me2N 2c R =  Et 94 a 

" A mixturc of diastcreomers Not isolated 

Other examples of the iminium salt-induced cyclization 01.4-isocyano-I-s~loxy-I-alkenes are listed in Table 

1. I-Pyrroline derivatives (2b-d) were obtained as a mlxture of diastereomers in good yield from 1 b-d. 

In case of a s~ ly l  enolate having a hydrogen atom at the a-posltlon ( le ) ,  cyclizatmn was immediately 

followed by prototropic rearrangement. Although eff~cient transformat~on to a 2-pyrrol~ne derivat~ve (2e) 

was conf~rmed by 'H NMR, 2 e  was too unstable to be ~solated by chromatography. 

Dan~shefsky el al. have reported that a s~lyl  enolate reacts with an m i n m n  salt to produce a p-ammo 

ketone.6 It should be noted that, in the present reaction, appropriale placement of an lsocyano group results 

In insert~on of the lsccyano carbon between a sdyl enolate molety and an ~minium salt through format~on of 

carbon-carbon bonds. The results described herem suggest the possib~l~ty to synthesize various nitrogen- 

contalrung heterocycles by use of areactlon of an analogous pattern. 

Procedure for the synthesis of 2a: To a solution of N,N-dimethylmethyleneammonium ~odide (37.0 mg, 

0.200 mmol) in CH2C12 (2 mL) under a nitrogen atmosphere at -30 "C was added l a  (49.4 mg, 0.176 

mmol). The reaction mixture was stirred w ~ t h  the temperature bemg rased to 0 "C over 1 h. Methanol and 

an aqueous buffer solut~on (pH 7) were added to the mixture, wh~ch was extracted w ~ t h  CHzC12. Column 

chromatography (sihca gel, CHzC12:MeOH = 1%) afforded 2 a  (40.9 mg, 88%) as an 011. 
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