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summary: Cyclization of heterosubstituted w-azidodienes 11 provides fused 
bicyclic 3-pyrrolines 12 in one operation. These pyrrolines are potentially 
useful intermediates for natural products synthesis, as illustrated by further 
functionalization. 

Ring system 1 is well represented as a structural subfeature in many 

alkaloids. An attractive strategy for the assembly of such systems would be 

an intramolecular 1,4-nitrene/diene cycloaddition, providing bicyclic 

3-pyrrolines 2 (eq. 1). We wish to report herein a one-pot equivalent of this 

cycloaddition (see 3 =1 5 in Scheme 1). 
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Recognizing that a nitrene-based strategy would be troublesome, we have 

reported our initial findings on the intramolecular 1,3-dipolar cycloadditions 

of azides onto dienes as a formal equivalent of this transformation 2 , 

summarized in Scheme 1. Unfortunately, the desired transformations 

3+4(+6)+5 did not constitute the major pathway. Instead, the vinyl 

aziridine intermediate 6 underwent a 1,5-homodienyl shift (6-71, or, at high 

temperatures (>500"), conrotatory opening of the aziridine C-C bond followed 

by electrocyclic ring closure (6-tB-19). We wish to describe herein a method 

which circumvents these undesired pathways, and provides a direct and 

potentially general transformation of w-azidodienes into fused bicyclic 

3-pyrrolines (i.e. 3+5). 

in order to prevent the formation of undesired rearrangement products, we 

realized that the diverse reaction pathways available to the intermediate 

vinyl aziridines 6 were the key factor. Since the desired pathway (6+5) 

requires cleavage of the allylic C-N bond of the aziridine (bond a), we 
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smooth formation of the desired bicyclic pyrroline 12a in 50-62% isolated 

yield. Following the reaction by lH NMR in deuteriochloroform showed no 

observable intermediates; only starting diem and product were seen. At 

higher temperatures (>lOO'), the 3-pyrroline ring was converted to a pyrrole 

(i.e. 13). Conducting the cycloaddition in nonpolar solvents caused 

substantial formation of the 1,5-homodienyl shift product 7 (R1=SPh; RZ=H). 

Table I_ 

x X X X 
I 

11 12 13 14 

Diem Products (%isol. yield) 
lene n X Geometrv _.._&&&lons 12 13 14 

1 lla 1 -SPh E+Za 70°,CHC1,,3d 12a(50-62) 0 0 

2 lib 2 -SPh E+zb 95“,CHC13,6d 12b(31) 13b(ZfJ) 0 
3 llc 1 -OTBSC Z 120°,THF,5d 12c(39)d trace 0 
4 lid 1 -0EE Z 110°,THF,42h 12d(55)‘= 0 0 
5 lle 1 -0EE E 110°,THF,63h 0 0 14e(64) 
6 llf 2 -0EE E llO',THF,Ed 0 0 14f(53) 

a) ca. 1:l mixture of E:Zi. The z isomer cycloadds at a considerably 
higher rate. b) 1:3 mixture of E;:Z. c) TBS=SiMeztBu. d) Plus 27% of 
homodienyl shift product 7 (Rl=OTBS, R*=H). e) Plus 12% of homodienyl 
shift product 7 (R'=OEE, R'=H). 

Cycloaddition of the sulfur-substituted dienes requires less stringent 

conditions than the oxygen analogs. In addition, the resultant 3-pyrrolines 

may be functionalized by virtue of the large body of chemistry regarding vinyl 

sulfides. For example, hydrolysis6 of 12a provides the ketone 15. 

Nickel-catalyzed cross-coupling of 12a with Grignard reagents' allows C-C bond 

formation (e.g. 12a+16). The ability to functionalize pyrrolines such as 12 

enhances the generality of this methodology by obviating the need for 

individual, target dependent diene syntheses. 
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The slower cycloadditions of the oxygen-substituted examples allows an 

intriguing side reaction to occur. Cyclization of the E. dienes lie and llf 

provides compounds which are tentatively assigned as the large ring 
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