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CYCLOADDITIONS OF STYRYL-SUBSTITUTED AZA-ANALOGUES OF AZITLENE WITH 

DIMETHYL ACETYLENEDICARBOXYLATE. FORMATION AND THERMAL REACTIONS OF 

THE 7H-6a-AZACYCLOBUTA(j)CYCLOPENTA[l12,3-cd)AZULEi~E RING SYSTEM 

Cycloaddltlon reactions of nitrogen-heterocycles wrth acetylenle esters are a 

versatile syntherlc method of heterocycles otherwise dlffrcult to obtam and have been 

extended recently to the aza-azulene and aza-pentalene rlng systems by us. Thls paper 

concerns the cycloaddltlan reactlans of 8-styryl-substituted aza-analogues of azulene 

wlth dlmethyl acetylened~carboxylate (DMAD). 

The reactlon of 8-E-styryl-1-aza-azulene (1) wlth DMAD proceeded stereospeclflcally 

to give ~ - 7 H - 6 a - a z a c y c l o b u t a ( ~ ) c y c l o p e n t a ( l , 2 , 3 - c d ] a z u l e n e  (3), wh~ch was found to 

rearrange thermally to 3-E-styry1-3H-2a-azacyclopent(cd]azulene (4) and 7,8-dlhjdro-1- 

azahenz[h)azulene (f,) or to lsomerlze to 3H-2a-azaeyelopenta[ef)heptalzne (6) by contact 

wlth slllca gel. Durlng the reactlon, the compound (5) 1s ox~dlzed to glve 10-0x0-/,lo- 

1-azabenz[h]azulene 7 or farms 6a,7,8,i'-tetrahydro-6a,9-etheno-l-azabenz[h3azulene ( 6 )  

wrth DmD. The formation of (3) could be accounted for in terms of a symmetry-allowed 

[ 2 + 2 + 6 )cycloaddltlon. The mechanisms l e a d m g  to ( 4 ) ,  ( 5 ) ,  and (6) are also n s n a  x a  

d~scussed. 4-E-Styryl-l,3-dlaza-azulene (2) slmllarly reacts to produce 3-E-styryl- 

3H-l,2a-d1azacyclo~ent[cd)azulene ( 9 )  and 3H-1,2a-d~azacyelapentaCef)heptalene (10). 


