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REACTION OF ENAMINES OF SOME BICYCLIC AND MONOCYCLIC KETONES 

2-CHLORO-3,5-DINITROTHIOPHENE1 
WITH 2 ,b-DINITROCHLOROBENZENE AND 

L a r s  H .  Hellberg, Charles C.  A d a ,  Robert J.  Milligan and Robert N. Wilke 

Department of Chemistry 
San Diego S ta t e  College, San Diego, California 92115 
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The reaction of pyrrolidine ensmines of monocyclic ketones with nucleo- 

ph i l ic - lab i le  aromatics, such as 2,4-dinitrochlorobenzene ( I V )  and cer ta in  

chloronitropyridines , has been described.2 

methylation of I1 proceeded i n  low y i e l d  compared t o  I11 because of s t e r i c  

fac tors  ; due t o  reaction at nitrogen being revers ib le ,  a-3-oxobutylation of 

I1 w a s  improved though s t i l l  l e s s  than fo r  111. Br ief ly  probing fu r the r ,  

we t r ea t ed  1-111 with I V  under conditions similar t o  those of Kuehne” (an 

e x t r a  ac id  treatment during hydrolysis w a s  added) and obtained moderate 

y ie lds  of V I - V I I I .  This reaction was extended t o  a heteroaromatic ha l ide  

77 
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Ea r l i e r  it w a s  reported t h a t  a- 
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not prev ious ly  r e a c t e d  with enamines , 2-chloro-3,5-dinitrothiophene ( V )  , t o  

y i e l d  I X  and X from I1 and I11 i n  high y i e l d s .  W r r o l i d i n e  enamines of some 

monocyclic ketones were a l s o  reac ted  with V t o  give X I - X I 1 1  i n  low y i e l d s  

due t o  t h e  less-than-optimal condi t ions used. 

It i s  not  s u r p r i s i n g  t h a t  y i e l d s  of  t h e  a -ary la ted  ketones ( V I I ,  I X )  

from I1 were much improved over  t h a t  of a-methylation. '  

a r y l a t i o n  in te rmedia te  formed between I V  or V and t r i e t h y l a m i n e ,  r e v e r s i b l e  

"N-reaction" as w e l l  as "C-reaction" ( inc luding  lo s s  of d i sp laced  s u b s t i t u e n t  ) 

involv ing  t e t r a h e d r a l  carbon in te rmedia tes ,  

l o s s2  may p lay  r o l e s  i n  determining y i e l d s  and may w e l l  overcome p o s s i b l e  

s t e r i c  f a c t o r s .  

The n a t u r e  of  t h e  

and/or t h e  ease of  a-proton 

Ar = 2,4-DinitrophenylY 3 ,5-Dini t ro th ienyl  

EXPERIMENTAL4 

P y r r o l i d i n e  (0.80 mole) ,  1-indanone (0.19 3-N-Pyrrolidino-1-indene ( I ) .  

mole) and p- toluenesulfonic  a c i d  (0.5 g )  were r e f l u x e d  i n  benzene (130 m l )  

for  one day,5 subsequent d i s t i l l a t i o n  y i e l d i n g  65% of I ,  bp 115-119' (0.2 

m m ) ,  lit.6 142-144O (2.0 m m ) ,  n i 3  1.6012; v r G t  3019-.3080 (3 p e a k s ) ,  1593, 

1570, 1556 (sh) cm-'; nmr ( C C l 4 )  6 4.93 ( t ,  J 2.6 H z ,  v i n y l  H ) ;  hcYclohexane 

222 ( E  10,900), 283 mp (4,700). 
m a  

- Anal. Calcd f o r  C 1 3 H 1 5 N :  C ,  84.27; H ,  8.16. Found: C, 83.96; H ,  6.24. 

General procedure f o r  VI -X.  

0.020-0.033 mole of  2?4-dinitrochlorobenzene or 2-chloro-3,5-dinitrothio- 

phene7 be ing  s t i r r e d  under n i t rogen  wi th  an equiva len t  o f  t r ie thylamine  i n  

methylene ch lor ide  t o  which an equiva len t  of  t h e  r e q u i s i t e  enamine ( I ,  II* 

or 1111) w a s  added at 0'. A f t e r  one day (25') and subsequent so lvent  

The procedure o u t l i n e d  by Kuehne2a was adapted,  
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evaporat ion,  t h e  res idue  w a s  s t i r r e d  wi th  100 m l  of  1 (VI-VIII) o r  3 

( I X ,  X )  hydrochlor ic  ac id .  A f t e r  12-24 hours (25') t h e  a c i d  phase w a s  

decanted and t h e  a c i d  t reatment  of  t h e  res idue  w a s  repeated.  On s tanding  

( O o )  t h e  a c i d  por t ions  depos i ted  c r y s t a l s  ; f o r  M-VIII ,  t h e  a c i d  p o r t i o n s  

were heated on a steam b a t h  f o r  two-five hours p r i o r  t o  cool ing.  

l i z a t i o n  was from methanol except as noted. See Table f o r  d e t a i l s .  

2-(3,5-Dinitro-2-thienyl)-cyclanones ( X I - X I I I ) .  

followed except t h a t  e i t h e r  V w a s  added to a mixture  of t r ie thylamine  and 

t h e  appropr ia te  p y r r o l i d i n e  enamine' of  t h e  ketone ( f o r  X I ,  X I I I )  o r  t h e  

enamine w a s  added t o  V followed by r a p i d  addi t ion  o f  t r ie thylamine  ( f o r  

X I I ) .  

panied t h e  prepara t ions  o f  X I  and X I I .  The crude product  of X I 1  was 

contaminated by X I V ,  manually separa ted  and e s t a b l i s h e d  by mixed mp with 

a u t h e n t i c  m a t e r i a l  (see below). 

2-(N-pyrrolidino)-3,5-dinitrothiophene (XIV) . 
V i n  methanol wi th  excess p y r r o l i d i n e  gave a 69% y i e l d  of X I V ,  mp 122-4O 

(methanol ) ;  V F ~  1565, 1533 and 1325 cm-l ( n i t r o ) ;  Amax 

370 (13,500) and 418 mu (15,900); nmr ( C D C 1 3 )  6 8.23 ( s ,  1 H ,  thiophene H ) .  

Recrystal-  

The procedure f o r  VI -X was 

Large q u a n t i t i e s  of  b lack  res idue  ( i n s o l u b l e  i n  a c i d ,  base)  accom- 

B r i e f  h e a t i n g  of  0.013 mole 

CH 30H 
243 ( E  10,500), 

Anal. Calcd. f o r  C8HgN304S: C ,  39.50; H ,  3.73. Found: C ,  39.68; 

H, 3.92. 
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