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Abstract - Pyridazinium, phthalazinium, 3-cyanopyridinium and 

4-cyanopyridinium dicyanomethylides and isoquinolinium bis- 

(methoxycarbony1)methylide underwent cycloaddition with tri- 

phenylcyclopropene to give the corresponding primary adducts (3 - 
or 4). In the latter two cases, the indolizines (2:  and 59)  - 
were also isolated. 

It is well documented that cycloaddltions of cyclopropenes to dlenes and 1.3-dl- 

poles are useful for construction of the five-, slx-, or seven-membered carho- or 

heterocyclic systems.lr2 However, little is known on the isolation of the primary 

adducts in 1.3-dipolar cycloaddition of cycloimmonium ylides with cyclopropenes, 

the indolizines3 and quinolizines4 being obtalned with opening of the three-member- 

ed rings of the primary adducts. Recently, Igeta et a1.' reported the formation 

of the primary adducts in the reactions of pyridinium N-ylides with perhalocyclo- 

alkenes and it seems, therefore, to be desirable to describe briefly our results. 

Reaction of 4-cyanopyrldlnium dicyanomethylide (la) with triphenylcyclopropene ( 2 )  . . 
in refluxing dimethylformamide for 4 hr produced the 1:l adduct ( 2 , )  , 5  together 

with the indolizine ( 5 : )  .5 The structures such as (6) and may be ruled out on 

1 the basis of the coupling pattern in the H-nmr spectrum of ( 2 : ) ;  6 (CDC13) 3.40 

(1H. s ,  CZ-H), 5.21 (lH, d, J 2.5 Hz, ClO-H), 5.80 (lH, d, 2 2.5 Hz, C9-HI, 6.40, 

6.65 (2H, ABq, J 8 Hz, C - and C7-H), 6.8-7.5 (14H. m). Furthermore, the 13c-18 
6 

coupling constant (J 157 Hz) of C-2 shows that the three-membered ring is retained 

in the adduct. 

3-Cyanopyrldlnium dicyanomethylide (lb) reacted with (2) under the same condition . . - 
to afford the Isomeric adducts and (4b)5 in 22 and 35 8 yields, respectively, - - 



Ph Ph Ph Ph 

DMF 
~h retlux 

Ph 

1 2 3 Y  4 
Y Y 

1 Reaction Time 3 (41 - . - 5 . 
X Y R1 R2 ( hr ) Yield(%) m.p. ("Cl Yield(%) 

a CH CN CN H 4 3 6 235-238 2 5 

b CH CN H CN 5 2 2 117-118 
0 

where no indol~zine was formed even upon prolonged heating of the reaction mixture. 

1 Support for these isomeric assignments was provided by H-nmr spectra; the signal 

due to the 7-proton of (3b) appeared at 6 (CDC1 ) 5.42 as double doublet, while . . 3 

those of the 8- and 9-protons of (4b) at 6 5.20 and 6.05 as AB quartet. - - 
In the analogous manner, pyridazlnium dicyanomethylide (1,) and phthalazlnium di- . . 
cyanomethylide (Id1 underwent cycloadditlon with (21 to give the primary adducts . . 
(3c)5 and (3d) ,' respectively. No indolizine was obtained upon prolonged heating - - -. 
of these reactlon rnlxtures. Examination of '~-nmr spectrum of (3cl suggests that .- 
the adduct consists of two configurational isomers, which could not be separated 

by thin layer chromatography. However, no differences between the chemical shifts 

of these possible isomers were observed in the 13~-nmr spectrum. 

Finally, isoquinol~nium bis(methoxycarbonyl1methylide (le17 reacted with (21 to . . 
produce the 1:l adduct (3e),5 in addition to the indolizine (5e) .' in this case, - - -. 
thermolysls of (3e) in refluxing xylene or dimethylformamide gave the indollzine -. 
(5el in good yield. . . 
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Table 1. '~-~mr spectral data of the 1:l adducts (!p-e and 4b) *1 

C2-H C -H 10 
Oleflnlc and Aromatic-H 

(1H. 5 )  (1H. S )  

3.40 5.21*~ 5.80 (lH, d, j 2.5 Hz, Cg-H) 

6.40. 6.65 (2H. ABq, J 8 Hz, C 6 - and c ~ - H )  
6.8-7.5 (14H, m) 

3.52 5.18 5.42 (1H. dd, J 6.0, 6.5 Hz, C7-H) 

6.3-7.6 (17H. m) 

3.23 5.31 5.20, 6.05 (2H. ABq, J 10 HZ, c8- and c -H) 
9 

6.3-7.5 (16H, m) 

3.73 * 3  5.99 * 3  6.37 (IH, d, J 8 Hz, c6-H) 

4'66) 6'02) 6.8-7.5 (17H, m) 

3.58 5.58 5.71 (1H. d. J 7.5 Hz, ClO-~) 

6.4-7.7 (20H. m) 

3.47, 3.73 (each 3H, s, methoxy-Hx 2) 

*l~pectrum were obtalned in CDC13, chemical shlfts are in S relative 

to tetramethylsllane as an internal standard. *2~ouhlet, j 2.5 Hz. 

* 3 ~ ~ ~  singlets. 
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T a b l e  2 .  1 3 c - ~ r n r  s p e c t r a l  d a t a  o f  t h e  1:l a d d u c t s  ( 3 a - e  a n d  4 b )  *1 .. - .- 
C-10 

O t h e r s  
l a 1  

6 8 . 1 8  1 0 0 . 6 4  ( d ,  2 1 7 9  Hz, C-7) 

( 1 4 8 )  111.11, 1 1 1 . 6 8  
) ( e a c h  s ,  C N x  3  a n d  C-8) 

1 1 2 . 9 8 ,  1 1 5 . 3 3  

1 2 6 . 1 3 - 1 3 2 . 9 5  ( c o m p l e x )  

6 7 . 9 3  8 7 . 4 1  ( s .  C-9) 
- 3  (-1 1 1 0 . 5 4 ,  1 1 1 . 1 9 ,  1 1 7 . 6 0  ( e a c h  s ,  CNI 

1 1 4 . 7 7 ,  1 2 2 . 7 2  ( e a c h  d ,  , C-7 a n d  8 )  

1 2 6 . 2 1 - 1 3 3 . 0 2  ( c o m p l e x )  

1 3 9 . 1 9  ( d ,  2, C-6) 

6 6 . 5 6  9 5 . 7 1  ( s ,  C-7) 

( 1 5 1 )  1 0 3 . 5 1  ( d ,  J 1 7 7  H z ,  C-8) 

1 1 1 . 4 3 ,  1 1 2 . 0 0 ,  1 1 6 . 2 6  ( e a c h  s ,  CN) 

1 2 7 . 1 9 - 1 3 4 . 3 3  ( c o m p l e x )  

1 4 0 . 9 9  ( d ,  J 1 9 5  Hz,  C-6) 

6 3 . 5 5  1 1 8 . 8 4  ( s ,  CN) 

( 1 4 0 )  1 2 0 . 9 3  ( d ,  J 1 6 2  Hz,  C-9) 

1 2 6 . 5 7 - 1 3 3 . 1 1  ( c o m p l e x )  

1 4 1 . 6 3  ( d ,  J 1 8 8  H z ,  C-7) 

6 5 . 3 8  1 1 2 . 1 2 ,  1 1 2 . 3 3  ( e a c h  s ,  CN) 

( 1 3 9 )  1 2 3 . 2 8 - 1 3 3 . 1 9  ( c o m p l e x )  

1 4 5 . 0 4  ( d ,  J 1 8 7  Hz,  C-7)  

7 1 . 7 5  5 2 . 4 3  (q, J 1 4 7  Hz,  0gH3 X 2 )  

( 1 3 9 )  1 0 4 . 2 1  ( d ,  J 1 6 8  H z ,  C-10)  

1 2 3 . 0 2 - 1 3 5 . 8 5  ( c o m p l e x )  

1 6 7 . 2 8 ,  1 7 0 . 0 3  ( e a c h  s ,  COOx 2 )  

* l ~ p e c t r a  w e r e  o b t a i n e d  i n  CDC13, c h e r n l c a l  s h i f t s  are i n  6 r e l a t i v e  t o  t e t r a m e t h y l -  

s i l a n e  as  a n  I n t e r n a l  s t a n d a r d .  1 2 ~ h e  1 3 c - l ~  c o u p l i n g  c o n s t a n t s  ( H z )  are s h o w n  i n  

p a r e n t h e s i s .  * 3 ~ h e  s a m p l e  i s  n o t  e n o u g h  rn q u a n t l t y  t o  m e a s u r e  t h e  1 3 c - l ~  c o u p l i n g  

c o n s t a n t s .  
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