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SYNTHESIS AND REACTIONS OF THIOPHENE ANALOGS OF CHALCONE 

V. F .  B e l y a e v  a n d  A. I. A b r a z h e v i c h  

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  S o e d i n e n i i ,  Vo l .  3, No.  5, pp .  8 2 7 - 8 2 8 ,  1967 

UDC 54'?. 733.  7 3 4 . 0 7 : 5 4 2 .  9 5 3 . 5  

A method of synthesizing thlophene analogs of chatcone is desctibed. 
It is based on condensation of chlorides of a, g-unSaturated acids with 
thiophene in the presence of an equimolecular amount of SnCl 4 in 
benzene or toluene solution. Addition of 2-nitropropane at the active 
double bond of the thiophene analogs of chaleone gives 7-ai tmke- 
tones. 

a, fi-Unsaturated ketones containing benzene and 
thiophene rings, are prepared by various methods. 
Crotonaldehyde-type condensation [i, 2] of 2-aceto- 
thienone, thiophene-2-aldehyde, and 2-thienylacro- 
lein with benzaldehyde, acetophenone, and their ho- 
mologs, in the presenc e of acid or alkaline catalysts 

finds extensive application. They can be obtained by 
condensing aryl-fl-chlorovinyl ketones with thiophene 

and its homologs [3]. Also known is a method of pre- 
paring these compounds by the Friedel-Crafts reac- 

tion, involving condensing chlorides of c~,fl-unsatu- 

rated acids with thiophene [4] in the presence of an- 
hydrous aluminum chloride catalyst, in dimethylsul- 
fate or carbon disulfide solution. However this reac- 

tion is attended by extensive complications [i] (resin- 
i f i c a t i o n ,  i s o m e r i z a t i o n ,  e t e ) ,  so t h a t  t h e  y i e l d s  of 

e n d  p r o d u c t s  a r e  low.  
T h e  p r e s e n t  p a p e r  g i v e s  d a t a  r e g a r d i n g  t h e  s y n t h e -  

s i s  of  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  [5] (H), b y  c o n -  

d e n s i n g  c h l o r i d e s  of  ~ , f l - a c i d s  (I) w i t h  t h i o p h e n e  in  

t h e  p r e s e n c e  of  ( a c t i n g  a s  a c o n d e n s i n g  a g e n t )  e q u i -  

m o l e c u l a r  a m o u n t s  of a n h y d r o u s  s t a n n i c  c h l o r i d e ,  

d i s s o l v e d  in  d r y  b e n z e n e ,  t o l u e n e ,  o r  x y l e n e ,  a t  t e m -  

p e r a t u r e s  c l o s e  to  O ~ ( in  t h e  r a n g e  - 1 0  ~ to  +10~ R e -  

a c t i o n  of  t h i o p h e n e  a n a l o g s  of  c h a l e o n e  w i t h  2 - n i t r o  

p r o p a n e  in  t h e  p r e s e n c e  of  d i e t h y l a m i n e  g i v e s  g o o d  

y i e l d s  of  t h e  c o r r e s p o n d i n g  " / - n i t r o  k e t o n e s  (III). 

R / ~ C  H=CH__GO__CI + ~ ' -  ~ SnCI4 R , ~ C  H = CH__~.-- ~ 
! I I  

R=H, 3-NO 2, 4-NO 2 

CH =CII-- + (Cfla)~CHNO 2 ~ ~ -- 

R 

, ~ ~ c . - - c . 2 - - c - ~  
~--(NO2) O 
(CH3) 2 I1| 

cinnamyl chloride and 2.52 g (0.03 mole) thiophene in 100 ml dry 
toluene or benzene. The mixture was stirred for half an hour. then 
50 ml ether and 50 ml water added. The organic layer was separated 
off, washed with 5@0 NazCO 3 solution until alt the tin was removed, 
then dried over CaC1 z. The solvent was distilled off, and the residue 
crystallized on cooling. Yellowish needles, mp 80 ~ (ex petrol ether). 
The literature [6] gives mp 80* (ex petrol ether). Yield 5.5 g (86%). 

~-Methy1-2 -nitro -3 - phenyl.,-5 - (a  -thienyl)pentan -5 -one. Prepared 
by heating a mixture of 0.3 g (0. 0014 mole) a-thienylstyryl ketone, 
0.2 g (0. 0022 mole) 2-nitropropane, and 0.1 ml EtzNH on a steam 
bath for 2.5 hr. After distilling off the excess 2-nitropropane and 
EtzNH, addition of 0.5 ml EtOH caused the substance to crystallize; 
white needles, mp 110-111 ~ (ex EtOH). Yield 0.31 g (90%). Found: 
C 63.25; 62.98; H 5.47; 5.40; S 10.22; 10.16; N 4.53; 4.60%, cal- 
culated for C~HIrNO3S: C 63.36; H 5.61; S 10.56; NzI. 62%. 

3..(a .Thienyl) -I -(m -nirxophenyl)prop-I -em-8-one. Prepared 
from 5 g (0. 023 mole) p-nitrocinnamyl chloride, i. 93 g (0. 023 mole) 
thiophene, and 6 g (0.023 mole) SnCl 4 in 50 ml dry toluene. Color- 
less crystals mp 145 ~ (ex EtOH). Yield 4.1 g (67%). Found: C 
60.38; 60.50; H 3.44; 3.65; S 12.00; 12.26; N 5.78%, calculated 
for C,3HgNOsS: C 60.23; H 8.47; S 12.35; N 5.40@0. 

8~(r Prepared from 
i0 g p-nitrocinnamyl chloride, 3.86 g (0. 046 mole) thiophene, and 
12 g (0.046 mole) SnCl4 in i00 ml toluene. Colorless crystals mp 
220 ~ (ex benzene), yield 8.8 g (72@0), the literature [i] gives mp 
220*. 

2-Methyl -2 -nir.ro-3-(p-nitrophenyl)-5-( a-thienyl )pentan-5-one �9 
Prepared from 0.3 g (0. 001 mole) 3-(a-thienyl)-l-(p-nitrophen- 
yl)prop-l-en-3-one, 0.2 g (0. 002 mole) 2-nitropropane, and 0.2 ml 
EtzNH. White crystals, mp 151 ~ (ex EEOH), yield 0.34 g (85@0). 
Found: C 55.48; 55 .13;H4.65;  4 .58;S 8.57; 8.52%, calculated 
for: ClsHt6NzOsS: C 55.171 H 4.891 S 9.19%. 
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EXPERIMENTAL 

a-Thlenylstyryl ketone, 7.8 g (0.03 mole) SnCl 4 was added 
dropwise, with good stirring and cooling (ice-salt), to 5 g (0.03 mole) 
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