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Reaction of pyridinium ptoluenesulfonylmethylide vith N- 

substituted maleimides in the presence of primary or secondary mines gives 

aminomethylenesuccinimides (4). The geometry or these enamirres is presented. 

In one case ,  the g- and 2-isomers have been separated and characterized. 

The NMR spectra of the geometrical isomers is discussed. When thiophenol 

is used as the nucleophile a small yield of the phenylthiomethylenesuccini- 

mide is obtained, but nu~leophilic addition of the thiol to the maleimide 

takes place. 

Pyridinium ptoluenesulfonylmethylide (1) has recently found application as a f o w l  anion 

equivalent and, in the presence of an alcohol or a phenol, was shorn to undergo 1.4-additlon to 

1 
N-substituted maleimides (2)  to give alkoxy- (or aryloxy)-methylenesuccinimides ( 2 ) .  When R' = - 
CH2C6H4-pOMe the protected aldehyde group could be readily cleaved vith HBr in CH2C12 at room 

temperature to liberate the formyl group 

Since the mechanism of the formation of 2 undoubtedly lnvolves nucleophilic displacement by 
R'OH of the pyridinlm m n  from an intermediate adduct it seemed likely that other nucleophiles 

could function similarly. We now report the use of prlmary and secondary mines and of thiols for 

this purpose. 

The results vith mines were reasonable and are summarized in Table I. The yield of enmine 

$ ranged from 77.5% for piperidme to zero with g-nltroaniline and acetanilide. The structures of 

the enamines were confirmed on the basis of their spectral properties. Two carbonyl stretching 



bands were observed a t  1740-1725 and 1690-1660 a d ,  r e spec t i ve ly ,  t h e  l a t t e r  c l e a r l y  i nd i ca t i ng  

t h a t  one of t h e  carbanyl groups was i n  conjugation with t h e  o l e f i n .  With primary smines,vm was 

observed as a weak band i n  t h e  range 3280-3250 cm-l. The olefin bond g ives  r i s e  t o  a s t rong  band 

i n  t h e  range 1660-1590 ern-I and i s  a t  a lower frequency than  t h e  e n d  e t h e r  counterpar t ,  con- 

s i s t e n t  with s t ronger  de loca l i z a t i on  of t h e  "on-bonded e l ec t ron  p a i r  i n  t he  enamines than  i n  t h e  

e n d  e t h e r s .  The v i w l  proton gave r i s e  t o  a t r i p l e t  and t h e  r i ng  Cli2 group t o  a double t (TableI1)  

and t h e  small coupling ("2 Hs) i s  i n  accord with t h e  a l l y l i c  r e l a t i onsh ip  o f  t he se  groups. 

I n  two cases i n  which primary m i n e s  were used (R = g-Pr; R = H and R = Ph: R  = H) TLC 
1 2 1 2 

indica ted  t h a t  a mixture of two products was fomed.  These were s h o m  t o  be geometrical  isomers 

by NMR analys is .  I n  t h e  case of t h e  g-proplymino de r i va t i ve ,  i s o l a t i o n  o f  t h e  indiv idual  TLC 

f r ac t i ons  followed by r ed i s so lu t i on  i n  CDC13 gave r i s e  t o  t h e  ssme mixture of t h e  two comnounds 

from each of t h e  indiv idual  enamines. I n  t he  case of t he  an i l i no  de r i va t i ve  t h e  two isomers were 

s t ab l e  enouqh t o  be i n d i v i d u u l y  analyzed and t h e i r  s p e c t r a l  p rope r t i e s  determined. The isomer 

mp 17B0C i a  assigned t h e  F-geometry (RNH r e l a t i v e  t o  adJacent  a i d e  C=O) and t h e  one mp 123'C t h e  

2-geometry ( c ) .  Table I1 conta ins  a comparison of t h e  chemical s h i f t s  f o r  t h e  vinyl protons and - 

ca lcu la ted  values.24 The observed 6  values are, i n  some cases, higher then  ca l cu l a t ed  ( t h e  

values of R used are probably imprecise) but  a r e  i n  good sgreement with those  f o r  o the r  ensmino- 

carbanyl c m p ~ u n d s . ~  The d o m f i e l d  s h i f t  of t h e  v iny l  proton i n  t h e  g-form ( 2 )  r e l a t i v e  t o  

t h a t  i n  t h e  i n  t h e  &form ( 6 )  i s  undoubtedly owing ( a t  l e a s t  i n  l a rge  measure) t o  deshie ld ing  by 

1 2 the  adjacent  carbonyl i n  t h e  same p lane .  I n  t h e  case o f $  ( R  = Me, R  = &-Pr, R = H) t h e  NMR 

absorptions f o r  both isomers [ 6  7.28 ( E ) ,  6 .53 (Z)] were observed i n  so lu t i on .  I n  a l l  t h e  o the r  

cases only one peek was observed, suggesting t he  equ i l i b r a t i on  was f a s t  with r e spec t  t o  t h e  NMR 

time sca le .  Indeed, no separa t ion  on TLC could be e f fec ted .  Comparison v i t h  t h e  s p e c t r a  of t h e  

abwe  cmpounds suggests  t h a t  t h e  a l i p h a t i c  m i n e s  g ive  mainly t h e  E- ismer  whi le  aromatic ones 

g ive  mainly t h e  2. It i s  tempting t o  specula te  t h a t  t h e  predominant geometry of t h e  f i n d  product 

is determined by d ipo l a r  repulnions ( o r  a t t r a c t i o n s )  between t h e  carbonyl group and t h e  m i n e  

( r epu l s i on  with a l i p h a t i c ,  a t t r a c t i o n  with aromatic) . 
Analysis of t h e  spec t r a  of t he  en01 e the r s  (;t) (R = Me, Ph, 3-C14 -FC6K3, or pMeOCH2%Hb; 

1 R = E t )  I nd i ca t e s  t h a t  they  a l l  e x i s t  ( a t  l e a s t  predominantly) i n  t h e  E-form.6 The use of t h i o l s  

as nucleophiles was successfu l  i n  only one of t he  cases we s tudied .  Reaction of & w i t h  i n  t h e  

Presence of thiophenol gave a low y i e l d  ( 5 % )  of 1, mp 139-140°C, and 1-phenyl-3-phenylthiosuc- 

cinimide ( E l ,  mp 145'C. toge ther  with ~-phenyl-3-~-toluenesulfonylsuc~~niiide (18%).  4-Methow- 

benzenethiol  gave only ~-phenyl-3-(~-methoxyphenylthio~succinimid ( 90%) .  It would seem t h a t  using 

l e s s  nuc ieophi l ic  t h i o l s  w i l l  be requi red  t o  avoid t h l s  important s ide- reac t ion .  Compound 1 is a 

mixture of both E- ( 6  7.78. t )  and 3-forms (6 7.20,  t )  ~n so lu t ion .  
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Table I. Formation of Aminomethylenesuccinimides 

Amine 
- 

n-C X NU 
3 7  2 

Piperidine 

m-BrC H NH - 6 4  2 

PhNXCH3 

Piperidine 

Yield of $ ( 4 % )  

14.7 

71.5  

39.7 

38 (Z) 
20 ( E )  

35 

28 

33 

43 

32.8 

0 

0 



Table 11. NMR Spectra of hinomethylenesuccinimides (4). 

6 ( P P ~  Calcd.6 vinyl . H 

Vinyl H Ring CH2 - E Z - 

7.28 (t) 3.08 
(5 = 1.5 Hz) 

5.53 (t) 3.08 ( d )  

7.41 (t) 3.50 (d) 
(J = 1.4 Hz) 

7.67 (t) 3.15 (dl 
(J = 1.5 Hz) 

b a I~~~~~ mp 1 ~ 8 ~ ~ .  - Isomer mp 1 2 3 ~ ~ .  
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