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2 - F o r m y l - 5 - n i t r o t h i o p h e n e  has  h igh  r e a c t i v i t y  wi th  r e s p e c t  to  p h o s p h o r a n e s ,  wi th  which  i t  
r e a c t s  q u a n t i t a t i v e l y  to  g ive  1 - a r y l - 3 - ( 5 - n i t r o - 2 - t h i e n y l ) p r o p e n o n e s .  The  r e a c t i o n  can  be  
u sed  fo r  the  q u a l i t a t i v e  d e t e c t i o n  of p h o s p h o r a n e s .  

In 1961, V e n t e r ,  G i l l e r ,  and c o - w o r k e r s  [1] u sed  the  Wi t t ig  r e a c t i o n  fo r  the  s y n t h e s i s  of a , / 3 - u n s a t u -  
r a t e d  and p o l y e n e  compounds  in the  5 - n i t r o f u r a n  s e r i e s  with the  a id  of a c e t y l -  and e t h o x y c a r b o n y l m e t h y l e n e -  
t r i p h e n y l p h o s p h o r a n e s  and 5 - n i t r o f o r m y l f u r a n s .  We t e s t e d  the  a c t i o n  of 2 - f o r m y l - 5 - n i t r o t h i o p h e n e  on s e v -  
e r a l  a - k e t o p h o s p h o r a n e s .  I t  i s  known [2] tha t  the  Wi t t i g  r e a c t i o n  i s ,  a s  a r u l e ,  c a r r i e d  out by p r o l o n g e d  
hea t ing .  2 - F o r m y l - 5 - n i t r o t h i o p h e n e  p r o v e d  to  b e  s o  r e a c t i v e  tha t  b r i g h t - y e l l o w  5 - n i t r o t h i o p h e n e  a n a l o g s  
of c h a l c o n e  (I-IV) c r y s t a l l i z e d  in q u a n t i t a t i v e  y i e l d s  f r o m  m i x t u r e s  of i t  wi th  p h o s p h o r a n e s  in a l c o h o l  o r  
b e n z e n e  even  a f t e r  a few minu t s  a t  r o o m  t e m p e r a t u r e .  C h a l c o n e s  in c o n s i d e r a b l y  l o w e r  y i e l d s  w e r e  ob-  
t a i ned  by c o n d e n s a t i o n  of 2 - f o r m y l - 5 - n i t r o t h i o p h e n e  with  a c e t o p h e n o n e s  [3]. In the  p r e s e n c e  of p h o s p h o r -  
a n e s ,  the  method  tha t  we d i s c o v e r e d  i s  s i m p l e  to  a c c o m p l i s h  and has  a n u m b e r  of obvious  a d v a n t a g e s  fo r  
t he  s y n t h e s i s  of s o m e  5 - n i t r o t h i o p h e n e  d e r i v a t i v e s .  

no,~-c,,o + (gnp~e=cn-co-~r- NO2--~-c.=cH--cO--~__~-- R + r 

I R=H,  II  R = C H 3 ;  I l l  R=Br;  IV R-ChH~ 

It i s  known tha t  t he  Wi t t ig  r e a c t i o n  wi th  s t a b l e  p h o s p h o r a n e s  g e n e r a l l y  l e a d s  to  t r a n s - a l k e n e s  [2]. 
P r o d u c t s  I - IV  a p p a r e n t l y  a l s o  have  t r a n s  s t r u c t u r e s ,  i n a s m u c h  a s  t h e i r  IR s p e c t r a  c o n t a i n  bands  a t  980-  
985 c m  -1 ( o u t - o f - p l a n e  v i b r a t i o n s  of C - H  bonds  of t r a n s - d i s u b s t i t u t e d  con juga t ed  e t h y l e n e s  [4]). The  IR 
s p e c t r a  of I - IV a l s o  con ta in  the  c h a r a c t e r i s t i c  bands  of C = O g roups  (1663-1667 c m  -1) and con juga t ed  C = C 

bonds  (1604-1607 c m - l ) .  The v C = C band is  m o r e  i n t e n s e  than  the vC = O band (vC = O/~C = C =0 .8 -0 .9 ) ,  
which  i n d i c a t e s  a c i s o i d  o r i e n t a t i o n  of t h e s e  g r o u p s  r e l a t i v e  to one a no the r  [5-8] and was  used  fo r  the  e s t a b -  
l i s h m e n t  of the  c o n f o r m a t i o n s  of (~ , /3-unsa tura ted  k e t o n e s  [9-12] .  The d i f f e r e n c e  b e t w e e n  v C = O and v C =C 
(A v) [9, 12],  wh ich  i s  51-70 c m  -1 f o r  s o m e  s y m - c i s  d e r i v a t i v e s  [12], is  a l s o  u sed  to  p r o v e  tha t  the  c o m -  
pounds  be long  to the  s y m - c i s  o r  s y m - t r a n s  s e r i e s .  In our  c a s e ,  A v r a n g e s  f r o m  57 to 63 c m  -1, and thus  
they  a l s o  shou ld  be  a s s i g n e d  to  the s y m - c i s  s e r i e s ,  a c c o r d i n g  to  th i s  c r i t e r i o n .  

T A B L E  1. 1 - A r y l - 3 - ( 5 - n i t r o - 2 - t h i e n y l ) p r o p e n o n e s  I - IV 

; i Com-~ Empirical 
poundi R . r a p ,  *C formula 
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I-1 ' I ! 1 . I  I 180-- 81 iC~aH~NOaS 
II iMe ]189--190 ',C14HtINOaS 

III IBr [227--228 ,CmHsBrNO3S 
IV ]iPh i236--237 !CmHt~NO~S 

Found, %i Calc.,% - IRspectrum' cm' l  
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5,2 5 ,4  --  1665 1607 1342 980 
5,2 IL4 5,1111,7 1666:t606 1344 98O 
4,2 9,3 4,1 ~ 9,5 1667 : 1604 1348 985 
4,1 9,2 4,2 I 9,6 1663 ' 1606 1342 982 

* A c c o r d i n g  to [3], t h i s  compound  has  mp 181 ~ 

Z h i t o m i r  P e d a g o g i c  Ins t i tu t e .  T r a n s l a t e d  f r o m  K h i m i y a  G e t e r o t s i k l i c h e s k i k h  Soed inen i i ,  No. 12, pp. 
1624-1625,  D e c e m b e r ,  1974. O r i g i n a l  a r t i c l e  s u b m i t t e d  J a n u a r y  14, 1974. 

�9 76 Plenum Publishing Corporation, 22 7 West 1 7th Street, New York, N. Y. 10011. No part o f  this' publication may be reproduced, 
stored in a retrieval system, or transmitted, in any form or by any means, electronic, mechanical, photocopying, microfilming, 
recording or otherwise, without written permission o f  the publisher. A copy o f  this article is available from the publisher for $15. 00. 

1427 



One's  at tention is drawn to the most  intense bands at 1342-1348 cm -1. They cor respond  to s y m m e t r i -  
cal v ibra t ions  of an NO~ group [5], p a r t i c u s r l y  one bonded to the fur~n r ing [13]. However ,  there  a r e  indi- 
cations [10} that the ~sNO bands may coincide with the f requencies  of the thiophene ring, and this poss ib ly  

2 a lso  explains the i r  high intensity.  It is impera t ive  to note the fact  tb2t the IR spec t rum of I coincides with 
the published s p e c t r u m  [10]. 

The reac t ion  of phosphoranes  with 2 - fo rmyl -5 -n i t ro th iophenes  p roceeds  with coloring of the solutions 
and the fo rmat ion  of yellow prec ip i t a t e s ,  and it can t h e r e f o r e  be r ecommended  for  the quali ts t ive dete~tion 
of phosphoranes  and, poss ibly ,  for  the i r  quanti tat ive determinat ion.  

E X P E R I M E N T A L  

The IR spec t ra  of KBr  pel le ts  of the compounds were  r e c o r d e d  with a UR-10 s p e c t r o m e t e r .  

1 -Ary l -3 - (5 -n i t r o -2 - th i eny l )p ropenones .  (I-IV). Equimolecular  amounts (5 mmole)  of the phosphorane 
and 2 - fo rmyl -5 -n i t ro th iophene  were  dissolved in the min imum volume of benzene,  and the solutions were  
mixed. The mix ture  immedia te ly  became  yellow, and chalcones I-IV c rys ta l l i zed  in a few minutes.  The 
major  port ions of the subs tances  precipi ta ted  in 30 rain. Af ter  3 h, the p rec ip i ta te  was removed  by f i l t r a -  
tion and washed with benzene.  A s m a l l  amount of chalcone remained  in the benzene solution. We were  a l so  
able to isola te  it by evapora t ing  the benzene and t rea t ing  the solid res idue ,  which consis ts  mainly  of t r i -  
phenylphosphine oxide, with alcohol.  When this w~s done, the t r iphenylphosphine oxide dissolved,  and I-IV 
remained  in the prec ip i ta te .  They were  r e c r y s t a l l i z e d  f rom benzene.  Data for  I-IV a re  indicated in Table  1. 

The t r iphenylphosphine oxide fo rmed  in the reac t ion  was precipi ta ted  f r o m  the alcohol  solution by the 
addition of wa te r  and was c rys ta l l i zed  f r o m  ligroin.  The yields  of the oxide (mp 158 ~ were  80-90%. 
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