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Abstract - 1-Methyl-2-vinylindoles (1&2) react readily with 

4-phenyl-1,2.4-triazoline-3,5-dione at 20'C to yield the 

Michael-type 1:l adducts (3). No evidence was found for the 

formation of any cycloadducts. 

2-Vinylpyrroles react cleanly and in high yield at the free 5-position of the 

pyrrole ring with diethyl azodicarboxylate (DEAD) to yield Michael-type adductsl in 

a manner analogous to that reported for the corresponding reaction with simple 

2 1-alkylpyrroles or, when the 5-position is blocked or aterically hindered, they 

produce pyrrolo[3 ,2-c lpyridazine  derivatives or dihydropyrrolyl-1,3,4-oxadiazines. 1 
- 

In contrast, the reactions of simple alkylindoles3 and of 2- and 3-vinylindoles 4 

with DEAD are extremely complex and produce many unstable products in low yield. 

We now report that 1-methyl-2-vinylindoles (1+2) generally react readily at 20°C 

with 4-phenyl-1,2.4-tria~oline-3,5-dione (PTAD) to produce stable crystalline 

l-(l-methyl-2-vinylindol-3-yl)-4-phenyl-l,2,4-trizolidine-3,5-diones (3) in high 

yield. However, the instability of 1-methyl-2-vinylindole5 ia such that only 

polymeric material was obtained from the reaction with PTAD, and the relatively low 

yield of (3a) from 2-(1-methylindol-2-y1)propene can be rationalised in terms of 

its susceptibility to dimerise readily at relatively low temperatures.' NO evidence 

was found for the formation of "2 +,,4 cycloadducts, which is in keeping with the 

reported Michael-type addition of 1-methyl-2-vinylindoles with dimethyl acetylene- 

dicarboxylate and their failure to yield dihydrocarbazoles.6 These observations are 



7 i n  a c c o r d  w i t h  t h e  a n a l o g o u s  r e a c t i o n  o f  1 - m e t h y l i n d o l e  w i t h  PTAD a n d ~ s u g g e s t  t h a t  

the " t r a n s o i d "  c o n f o r m a t i o n  f o r  t h e  d i e n e  sys tem ( 2 )  p r e d o m i n a t e s  a t  a m b i e n t  

t empera tures .  u n f o r t u n a t e l y ,  e l e v a t e d  t e m p e r a t u r e s ,  which s h o u l d  promote t h e  

convers ion  i n t o  t h e  " c i a o i d '  c o n f o r m a t i o n ,  a l s o  promotea p o l y m e r i s a t i o n  o f  t h e  

v i n y l i n d o l e s  (1 + 2 )  a n d  of  t h e  Michael  a d d u c t s  ( 3 ) .  

PTAD 

The Michael  a d d u c t s  (3)  were f u l l y  c h a r a c t e r i s e d  by e l e m e n t a l  a n a l y s i s ,  mass 

s p e c t r a l  d a t a ,  and by 'H and 13c n.m.r. s p e c t r o e c o p y .  I n  a l l  o f  t h e  p r o d u c t s ,  

n.m.r. s i g n a l s ,  c h a r a c t e r i s t i c  o f  t h e  v i n y l  g r o u p ,  were o b s e r v e d  near 5.8 ( d ,  J = 

ca. ~ H z ) ,  5.5 ( d ,  J = ca. 2Hz),  and 1 2 1  p.p.m. ( t ) .  

EXPERIMENTAL 

'H and 13c n.m.r. s p e c t r a  were measured f o r  ca. 40% s o l u t i o n s  i n  CDC13 a t  100  MHz 

and 25 MHz, r e s p e c t i v e l y ,  u s i n g  e i t h e r  a JEOL-JNM-100-FT o r  a  V a r i a n  XL-100 

s p e c t r o m e t e r .  A 1 1  c h e m i c a l  s h i f t s  are  g i v e n  r e l a t i v e  t o  t h e  i n t e r n a l  s t a n d a r d  

(Me,si). 

General p r o c e d u r e  f o r  t h e  r e a c t i o n  o f  t h e  v i n y l i n d o l e s  w i t h  PTAD:- The v i n y l i n d o l e  

(0.0064 moll i n  a c e t o n e  ( 1 0  m l )  was added w i t h  s t i r r i n g  t o  PTAD, o b t a i n e d  by t h e  

a d d i t i o n  o f  t - b u t y l  h y p o c h l o r i t e  (0.069 g ,  0.0064 mol )  t o  N-phenylurazole (0.115 g .  

0.00064 mol) i n  a c e t o n e  ( 1 0  ml)  a t  -60°C. The r e d  s o l u t i o n  of t h e  PTAD was 

immediately d e c o l o u r i s e d .  E v a p o r a t i o n  of  t h e  s o l v e n t  under  reduced  p r e s s u r e  and 

p u r i f i c a t i o n  o f  t h e  c r u d e  p r o d u c t  by chromatography from Merck s i l i c a  g e l  60 ,  u s i n g  

hexane:diethyl  e t h e r  ( 1 : l )  a s  t h e  e l u a n t ,  gave t h e  1:l a d d u c t s .  
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2-(1-Methylindal-2-y1)propene gave 1-( 1-methyl-2-(propen-2-yl) indol-3-y1)-4- 

-phenyl-1.2,4-triarolidine-3,5-dione (0.70 g ,  506), m p 125 - 128*C, Rf 0.12 

(Found: C, 69.1; 5.2, N, 16.2 C20H18N402 requires C, 69.4, H, 5.2, N, 16.2%). S,, 

2.05 (3H, s), 3.60 (3H, s), 5.20 (lH, bra). 5.40 (1H. bra), and 7.10 - 7.40 (1014, 

m): 6, 22.8 (q) 30.6 (q), 107.1 ( a ) ,  109.8 (dl, 117.6 (dl, 120.8 (d), 121.6 (t), 

122.7 (dl, 123.9 (s), 125.6 (d), 127.9 (d), 128.9 (d), 131.7 ('s), 133.8 (s), 135.6 

( s ) ,  141.4 (s), 151.6 ( s ) ,  and 153.1 (s). 

3.3-~imethyl-2-(1-methylindol-2-yl)but-l-n~ gave 1-(1-methyl-2-(3,3-dimethylbut 

-l-en-2-yl)indol-3-yl)-4-phenyl-1,2,4-triazolidine-3,5-dione (0.207 g ,  826), m p 

104 - 107'C, Rf 0.12 (Found: C, 70.4: H, 6.2: N, 14.0, M+ 388.1869 CZ3Hi4N4O2 

requires C, 71.1: H, 6.2: N, 14.46, N' 388.18981. S H  1.10 (9H, s), 3.50 (38, s ) ,  

5.18 (lH, d, J = lHz), 5.54 (lH, d, J = lHz), and 7.00 - 7.55 (9H, m): 6C 31.3 (q), 

37.3 ( e ) ,  108.4 (s), 109.9 (d), 117.8 (51, 120.6 (t), 120.9 (d), 122.6 (d), 123.5 

( a ) ,  125.6 (d), 128.0 (d), 129.O.(d), 131.8 (a), 135.6 (s), 140.5 (81, 148.0 (s), 

151.2 ( s ) ,  and 153.2 (sl. 

6 1-(1-Methylindol-2-y1)-1-phenylethene gave 1-(1-methyl-2-(1-phenylethen-1-y1)indol 

-3-yl)-4-phenyl-1,2,4-tria.olidine-3,5-dione (0.236 g, go%), m p 169 - 171°C, Rf 

0.16 (Found: C, 73.1: H, 4.9: N, 13.5 C25H20N402 requires C, 73.5: H, 4.9: N, 

13.7%). SH 3.23 (3H, s), 5.55 (lH, d r  J = 1Hz). 5.83 (1Ht d, J 182) and 7.00 - 
7.50 (14H. m); 6C 30.9 (q), 109.4 (s), 109.9 (dl, 117.9 (dl, 121.0 (dl, 121.1 (t), 

123.9 (s), 125.6 (d), 126.6 (d), 127.9 (d), 128.4 (d), 128.6 (d), 128.9 (d), 131.6 

( a ) ,  135.8 (s), 137.6 (a). 138.7 (a), 139.4 ( a ) ,  151.5 ( a ) ,  and 153.1 (s). 
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