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Abstract - 1,2,4-Trismlium phenacylides generated i n  sit" from the corresponding 1,2,4- - 
triazoliumsalts reacted wi th cinnamlc esters t o  afford tetrahydropyrroiotriazoie derivatives. 

These [3+2] dipolar cycloaddition reactions occur stere- and reglospecific, giving only 

derivatives of the type ( b - d ) .  The stere- and regiochemistry of these products was mainly 

elucidated by 'H-NMR, l 3 c - ~ M F I  and DEPT analysis. 

i n  previous works, we have mainly studied the  stereochemistry of the cycloaddition reactions of 1,2,4- 

triazolium phenacylides (3) w i th  cis and trans symmetrac aleflnlc d ip larophi ler .  Thus the reaction of (3) 

w i th  methyl fumarate end methyl maleate afforded only one irarner of 1:l adduct in each case, (5a) and 

(5b) respectively. 

N-N 52 X = COOCH3 ; Y . H 

I 
5_b X = H  ; Y = COOCH3 

1 
The structure of the isomers (5a,b) was elucidated by H-NMR (60 MHZ) ' . ~  and theoretical studies 

showing a stereospecific [3+2] cycloaddition in compliance with a concerted mechanism. Similar results 

have been obtained i n  the cycloaddition of xanthiniurn ylider wi th trans olefinic d lp larophl ies? Ylides 

(3) were also used In cycloaddition wi th monorubstituted olefins also affording one Isomer of 1:l 

s d d ~ c t . ~ ' ~  To our knowledge no study has been carried out in stereo and regloselectivity of 1,s-dipolar 



cycloadditionr of cycloimmonium ylides w i th  unsymmetrically 1,Z-disubstituted alefins. 

SO in th is paper we wish t o  report the cycloaddition reactions of 1,2,4-triamiurn phenacylides w i th  

methyl and ethyl cinnamates. The phenacylides (38-c) were generated i n  sit" without isolation f rom the 

bromides (2a-c) by the depratonation wi th tr iethylamine and allowed t o  react w i th  cinnarnic esters 

(Scheme 1, Table i n  a i l  cases the cyc l oadd i tm  afforded one isomer (&-d). The elucidation of  

the structure of  these adducts is important i n  the determination of  the stereo and mainly the regio- 

~s iec t i v i t y  of  the cycloaddition. 

Scheme 1 

The structure of the constructed tetrahydropyrrale moiety was elucidated by 

8 
IH-NMR (400.13 MHz) and 2D-NMR heteronuclear correlationg of  chemical shifts I 3 c - l ~  fo r  (4d) 

(Figure 1). The chemical shifts of  the four carbon atoms of  this cycle are very similar i n  adductr 

(4a,c,d) (Table 2). The most deshielded is assigned t o  be 7a-C, located between two ~-a toms, lO, l '  

followed by 5-C (bearing keto group), 7-C (bearing ester group), 6-C (bearing phenyl group). The 

1 
assignment of H-NMR spectra were made an the basis of chemical shifts and spin-spin decoupling (Table 

2). 7a-H is only coupled t o  the adjacent 7-H and 5-H only t o  6-H. The 2D-NMR heteronuclear cor- 

relation o f  chemical shifts 1 3 ~ - 1 ~  for (4d) allows to verify that  the most deshielded 7a-H is bound 

to the most deshielded 7a-C and the more shielded 5-H t o  the more shielded 5-C. This relation is not 

verified i n  the case of 6- and 7- atoms. Considering the coupling constants J-7,7a (6.75 - 7 Hz) J-5,6 

(7.45 - 7.7 Hz) and J-6,7 (11.65 - 11.9 Hz), the structure of the 1: l  adducts is assigned t o  be the H7a, 

H7 - Cis - H7, H6 - trans - H6, H5-cis configuration as i n  the case of  the previously obtained adduct 

12,13 
(Sa). 

These results allow t o  notice that  the cycloaddition reactions of 1,2,4-triarolium phenacylides w i th  

cinnamates are regio and stereospecific. They also show that  the sense o f  the addition of  the dipole on 

the dipolaraphile is that indicated by the electronic factors, 
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Table 1. Tetrahydropyrrolo[l ,2-bltr~azoles 4a-d 

a - all  compounds gave satisfactory elemental analysis. b - Yllde and ester fragments. 

Table 2. 'H and I 3 c - ~ M R  data (tetrahydropyrrole moiety)  



Figure 1 - 2D-NMR heteronuclear correlation I3c - 'H f o r  4. 
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