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SYNTHESIS OF (5-STYRYL-2-TH1ENYL)-PHENYLACRYLIC ACIDS 

Grace Katminski-Zamola and M i r o  B a j i C  

Department of Organic Chemistry, F a c u l t y  o f  Technology, 

U n i v e r s i t y  o f  Zagreb, 41000 Zagreb, Croa t ia ,  Yugoslavia 

A b s t r a c t  - We d e s c r i b e  t h e  syn thes is  of E-3-(5-styryl-2-thieny1)-2-phenyl- 

a c r y l i c  a c i d  I ,  E-3-(5-styryl-2-thienyl)-2-(4-methoxyphenyl)acrylic a c i d  8, 
E-3-[5-(4-methoxyphenylethenyl)-2-thienyl] -2 -pheny lac ry l i c  a c i d  9 and E-3- 

15-(4-methoxyphenyletheny1)-2-thienyl] -2-(4-methoxypheny1)acrylic a c i d  10 
b y  O g l i a l o r o  condesat ion.  

I n  our  e a r l i e r  work1" we prepared a  number of 3-(2-fury1)-2-arylacryl ic a c i d s  and 3 - (5 -subs t i tu ted-  

2 - f u r y l ) - 2 - a r y l a c r y l i c  ac ids .  Now he r e p o r t  about  fou r  new 3-(i-suLstituted-2-thienyl)-2-arylacry- 

l i c  ac ids,  s u b s t i t u t e d  i n  t h e  p o s i t i o n  5 of t h e  tt . iophene n u c l e i  w i t h  s t y r y l  and s u b s t i t u t e d  s t y r y l  

groups f o l l o w i n g  t h e  m u l t i s t e p  syn thes is  as shown i n  t h e  scheme. 
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F i r s t  was p repared  3-(2- th ieny1)-2-phenyl  o r  s u b s t i t u t e d  p h e n y l a c r y l i c  a c i d  by t h e  O g l i a l o r o  conden- 

4 s a t i o n ?  The a c i d s  so prepared were decarboxy la ted  and t h e  o b t a i n e d  I-(4-substituted)-2-(2-thieny1)- 

5 
ethenes were f o n n y l a t e d  by V i l s m e i e r  f o r m y l a t i o n .  The co r respond ing  5-styryl-2-formylthiophenes r e -  

ac ted  than w i t h  pheny lace t i c  a c i d  i n  t h e  O g l i a l o r o  condensat ion t o  g i v e  t h e  t i t l e  compounds. 

A!1 prepared a c i d s  a r e  i n t e r e s t i n g  because o f  t h e i r  geomet r i ca l  s t r u c t u r e  which were s p e c t r o s c o p i c a l l y  

i d e n t i f i e d .  I n  a l l  cases o n l y  t h e  "E"  isomers c o u l d  be i s o l a t e d .  A l l  prepared a c i d s  c o u l d  be i n t e r e -  

s t i n g  as dyes because o f  t h e i r  absorp t ion  namely f l uo rescence  and a l s o  pho tochemica l l y ,  as t h e  s t a r t i n g  

m a t e r i a l s  f o r  p r e p a r i n g  some p o l y c y c l i c  h e t e r o c y c l e s  w i t h  th iophene n u c l e i .  

EXPERIMENTAL 

M e l t i n g  p o i n t s  a r e  uncor rec ted .  Ir spec t ra  were taken  on a  Perk in-Elmer Model M-257 i n  KBr d i s c s .  The 

' H  nmr s p e c t r a  were recorded  on Joe l  J.M.M.-FX 100 FT spec t romete r  w i t h  t e t r a m e t h y l s i l a n e  as t h e  i n -  

t e r n a l  r e f e r e n c e .  

3-(2-Thieny1)-2-phenylacryl ic a c i d  1 
3  

3-(2-Thieny1)-2-phenylacrylic a c i d  was prepared b y  t h e  known method f rom p h e n y l a c e t i c  a c i d  (13.5 

g, 0.1 mole)  and 2- th iophenealdehyde (14 g, 0.12 mole)  i n  a  m i x t u r e  o f  t r i e t h y l a m i n e  (20 m l )  and ace- 

t i c  a c i d  anhydr ide  (20 m l ) .  The m i x t u r e  was hea ted  f o r  3 h  a t  b o i l i n g  p o i n t .  A f t e r  t h e  r e a c t i o n  was 

over  t h e  m i x t u r e  was cooled, a c i d i f i e d  w i t h  h y d r o c h l o r i c  a c i d  and e x t r a c t e d  w i t h  e t h e r .  The o r g a n i c  

l a y e r  was washed w i t h  wa te r  and a c i d  was r e e x t r a c t e d  by s t r o n g  shak ing  i n  102 sodium carbona te  s o l u -  

t i o n .  The a l k a l i n e  s o l u t i o n  o f  sodium s a l t s  was a c i d i f i e d  w i t h  a c e t i c  a c i d .  The p r e c i p i t a t e d  E- i so -  

mer was f i l t e r e d  o f f  and r e c r y s t a l l i z e d  from methanol g i v i n g  13.2 g  (97.82) of w h i t e  c r y s t a l s ,  mp 

185-186 O C   it?, mp 186-188 OC); i r  (KBr); 1600 cm" (C=C), 1670 (C=O); nmr (C0Cl3) 6 ;  6.93-7.24 

0, 8H, t h i o p h e n i c  t a r o m a t i c ) ,  8.1 (s, lH ,  e t h y l e n i c ) .  To t h e  f i l t r a t e  h y d r o c h l o r i c  a c i d  was ad- 

ded and an a d d i t i o n a l  c rop  c o n s i s t i n g  of t h e  co r respond ing  z- isomer was f i l t e r e d  and r e c r y s t a l l i z e d  

from benzene + Petro leum e t h e r .  The y i e l d  was 1  g  (0.8%),  mp 135-136 'C; i r  (KBr) ;  1610 cm-' (C=C), 

1690 (C-0); nmr (COCI3) 6 6.86-7.47 (m, 8H, t h i o p h e n i c  + a r o m a t i c ) ,  7.47 ( s ,  lH ,  e t h y l e n i c ) .  

3- (2-Thieny1)-2-  (4-methoxyphenyl ) a c r y l  i c  a c i d  

Compound 2 was prepared i n  a  manner s i m i l a r  t o  t h e  p r e p a r a t i o n  o f  compound 1 f rom 2- th iophenealdehyde 

(14 g, 0.12 mole)  and p-methoxyphenylacet ic  a c i d  (16.6 g, 0.1 mo le ) .  The y i e l d  on t h e  E-isomer was 

12.42 g  (74.8%),  rnp 199 O C  from methanol  it.^, mp 200-202 OC); i r  (KBr) ;  1600 cm" (C=C), 1670 cm-' 

(C-0); nmr (CDC13) 6 3.86 ( s ,  3H, 0CH3), 6.98 (2H), 7.19 (ZH), JAaB2 = 9.0 Hz, 6.93-7.17 (m, 3H) 8.1 

(s ,  1H, e t h y l e n i c ) .  
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Y i e l d  of t h e  2-isomer was 3.2 g (22%), mp 128-130 OC from methanol; ir (KBr); 1610 cm-' (C=C), 1660 

(C.0); (CDCI3) 6 3.82 (S, 3H, 0CH3), 6.91 (ZH), 7.42 (ZH), J AzB2  = 8.8 Hz, 7.02-7.3 (m,  3H) 7.48 

(5, lH, e t h y l e n i c ) .  

1-Phenyl-2-(2-thieny1)ethene 3 
T h i s  compound was prepared by d e c a r b o x y l a t i o n  o f  t h e  compound 1. The compound L ( 1 0  g, 0.043 mole) 

was heated w i t h  10 g o f  Cu-powder i n  50 ml of q u i n o l i n e  ( d r i e d  o v e r  mo lecu la r  s ieves )  d u r i n g  3 h a t  t h e  

b o i l i n g  p o i n t .  The r e a c t i o n  m i x t u r e  was taken i n t o  50 ml o f  e t h e r  and washed w i t h  70 ml of 10% hydro- 

c h l o r i c  a c i d .  E t h e r e a l  e x t r a c t s  were separated f rom t h e  wa te r  l a y e r ,  which was e x t r a c t e d  t w i c e  w i t h  

e t h e r .  A l l  e t h e r e a l  e x t r a c t s  were c o l l e c t e d ,  washed w i t h  wa te r ,  10% h y d r o c h l o r i c  a c i d  and wa te r  and 

d r i e d  over  magnesium s u l f a t e .  The e x t r a c t  was evaporated and t h e  r e s i d u e  was r e c r y s t a l l i z e d  from metha- 

6 no1 g i v i n g  1.6 g (20%) of w h i t e  c r y s t a l s ,  mp 113-115 OC ( L i t .  mp 112-115 OC); ir (KBr ) ;  1590 cm- 1 

(C=O), 697 ern-' ( c i s  CH=CH); (CDCI3) 6 6.8-7.5 (In, 1DH). 

1-(4-Methoxypheny1)-2-(2-thieny1)ethene 4 
T h i s  compound was prepared by decarboxy la t ion  o f  t h e  compound 2 (10 g, 0.038 mole) i n  a manner s i m i -  

l a r  t o  t h e  p r e p a r a t i o n  of t h e  compound 3. The y i e l d  i s  2.85 g (34.7%) w h i t e  crystals,mp 135-137 OC, 

1 from methanol; ir (KBr) ;  1590 cm- , (C-C), 698 cm" ( c i s  CH=CH); nmr (CDCI3) 6 3.8 ( s ,  3H, 0CH3), 

6.86 (ZH), 7.38 (ZH), JAzB2 = 9.0 Hz, 6.95-7.23 (rn, 5H). Ana l .  Ca lcd  f o r  C13H120S: C. 72.2; H, 5.6. 

Found: C, 72.6; H, 5.65. 

5-Styryl-2-formylthiophene 5 
Th is  compound was p repared  f rom 3 b y  V i l s m e i e r  fo rmy la t ion .  A m i x t u r e  o f  N,N-dimethylformamide (0.8 

ml ,  0.01 mole)  and POC13 (0.01 mole) ,  added dropwise and w i t h  s t i r r i n g  a t  0  O C  was s t i r r e d  f o r  30 min.  

To t h e  r e s u l t i n g  m i x t u r e  a s o l u t i o n  o f  1-phenyl-2-(2-thieny1)ethene 3 (1 .6  g, 0.009 mole)  i n  N,N-  

d imethy l fomamide  (1 .6  m l ,  0.02 mole)  was added dropwise and w i t h  s t i r r i n g  a t  0-10 OC. The m i x t u r e  

was s t i r r e d  a t  room temperature f o r  1  h and then a t  70 OC f o r  3  h. I c e  c o l d  water  was added, the m ix -  

t u r e  was n e u t r a l i z e d  w i t h  sodium carbonate and l e f t  o v e r n i g h t .  The separated p roduc t  was f i l t e r e d  

o f f  and r e c r y s t a l l i z e d  from methanol g i v i n g  1.15 g (72%) of w h i t e  c r y s t a l s ,  mp 67-68 OC; ir (KBr ) :  
/H 

1645 cm-' (C=O), 1590 (C=C), 956 ( t r a n s  CH=CH); nmr (CDCI3) 6 6.8-7.57 ( m ,  7H), 6.96 (d, lH, H3 t h i o -  
0  

phenic ,  5.3.8 Hz), 7.65 (d,  lH, Hq t h i o p h e n i c ,  5.3.8 Hz) ,  9.85 ( s ,  lH ,  C=H). Anal .  Ca lcd  f o r  

C13H100S: C, 72.9; H, 4.7. Found: C, 72.65, H, 4.82. 

5-(4-Methoxypheny1ethenyl)-2-formylthiophee 5 
T h i s  compound was prepared f rom 4 (2.16 g, 0.01 mole)  i n  a manner s i m i l a r  t o  t h e  p r e p a r a t i o n  of t h e  



compound 5. The y i e l d  was 1.35 g (61.3%) as y e l l o w  c r y s t a l s ,  mp 85-88 'C f rom methanol; ir (KBr); 1650 
,H 

cm-l (c=o) ,  1595 (c=c) ,  945 ( t r a n s  CH=CH); nmr (CDCI~) 6 3.83 ( s ,  IH, O C H ~ ) ,  7.10 (d,  IH, H~ t h i o -  

phenic,  J.3.8 Hz), 7.64 (d, lH,  H4 t h i o p h e n i c ,  5.3.8 Hz), 6.9 (ZH), 7.45 (ZH), JA = 8.8 Hz, 7.09 
2 2 

(s, 2H), 9.83 (s, lH, c%. Anal .  Calcd f o r  C14H1202S: C ,  68.8; H, 5.0. Found: C, 67.95; H, 5.3. 

E-3-(5-Styryl-2-thienyl)-2-phenylacrylic a c i d  I 
T h i s  compound was prepared i n  a manner s i m i l a r  t o  t h e  p r e p a r a t i o n  o f  t h e  compound 1 from 5 (0.5 g, 

0.002 mole) and pheny lace t i c  a c i d  (0.3 g, 0.002 mole) .  The y i e l d  was 0.185 g (37%),  y e l l o w  c r y s t a l s ,  

mp 196-198 OC from methanol; i r  (KBr ) :  1670 cm-' (C=O), 1590 (C=C). 945 cm-' ( t r a n s  CH=CH); nmr 

(CMSO-d6) 6; 6.68-7.57 (m, 14H), 8.31 (8,  1H, e t h y l e n i c ) .  Anal .  Calcd f o r  CZ1Hl6O25: C, 75.9; H, 4.9 

Found: C, 76.35; H, 4.97. 

E-3-(5-Styryl-2-thienyl)-2-(4-methoxyphenyl)acrylic a c i d  8 
Th is  a c i d  was prepared i n  a manner s i m i l a r  t o  the  p r e p a r a t i o n  of L f rom 5 (0.5 g, 0.002 mole) and 

4-methoxyphenylacetic a c i d  (0.4 g, 0.002 mole) .  The y i e l d  was 0.19 g (38%) ,  y e l l o w  crystals,mp 202- 

203 OC from methanol; i r  (KBr): 1670 cm-I [C=O), 1600 (C=C), 945 [ t r a n s  CH=CH), nmr (OMSO-d6) 6; 

3.80 (8, 3H, 0CH3), 6.68-7.56 (rn, 13H), 7.98 (s ,  IH, e t h y l e n i c ) .  Anal. Calcd f o r  C22H1803S: C, 72.9; 

H, 5.0. Found: 73.36; H, 5.45. 

E-3- [5-(4-~ethoxyphenyletheny1)-2- th ienyg -2 -pheny lac ry l i c  a c i d  2 
Th is  a c i d  was prepared i n  a manner s i m i l a r  t o  the  p r e p a r a t i o n  o f  t h e  compound 1 and 8 f rom 5 (0.4 g, 

0.002 mole) and p h e n y l a c e t i c  a c i d  (0.24 g ,  0.002 mole) .  The y i e l d  was 0.15 g (37,5%),yellow c r y s t a l s ,  

mp 221-223 OC from methanol; ir (KBr) :  1670 cm" (C=O), 1600 (C=C), 945 ( t r a n s  CH-CH), nmr (DMSO-d6) 

6; 3.75 (5, 3H, 0CH3), 6.62-7.54 (m, I % ) ,  8.1 ( s ,  1H, e t h y l e n i c ) .  Anal .  Calcd f o r  CZ2H1803S: C, 72.9; 

H, 5.0. Found: C, 73.35; H, 5.4. 

E-3- [5-(4-Methoxyphenyletheny1)-2-thienyn -2-(4-methoxyphenyl)acryl i c  a c i d  10 
Th is  a c i d  was prepared i n  a manner s i m i l a r  t o  the  p repara t ion  of t h e  compound 1, 8, and 9 f rom 5 (0.4 g ,  

0.002 mole) and 4-methoxyphenylacetic a c i d  (0.4 g, 0.002 mole) .  Yel low c r y s t a l s  were obta ined i n  t h e  

y i e l d  of 0.16 g (40%), mp 242-245 OC from methanol; i r  (KBr) 1670 cm-' (C=O), 1600 (C=C), 950 ( t r a n s  

CH=CH); nmr (LMSO-d6) 6;  3.75 ( 5 ,  lH,  0CH3). 3.81 (s ,  1H. 0CH3). 6.68-7.57 (m, 12H), 8.31 (s ,  IH, e thy -  

l e n i c ) .  Anal .  Calcd f o r  C23H2004S: C; 70.4; H, 5.1. Found: C, 70.75; H, 5.25. 
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