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Abstract  - It i s  described very convenient method f o r  the  synthesis o f  some 2-(2-carbowy- - 

styry1)-5-(2-methoxycarbonylstyryl) furans. The conf igura t ion  on the both ethene chain i s  

"E".  

Our cont inu ing i n t e r e s t  i n  the synthesis and photochemistry o f  he te rocyc l i c  a c r y l i c  prompted 

us t o  develop the new syn the t i c  method f o r  prepara t ion  of unsymetrical 2,s-distyry l furans, subst i tu ted 

w i t h  carboxy and methoxycarbonyl group i n  the  ethene chains. 

The presence of the  carboxy group on t h e  ethene chain which i s  attached i n  the p o s i t i o n  2  of t h e  furan 

nuc le i  and the methoxycarbonyl group on the ethene chain which i s  attached i n  the  p o s i t i o n  5 of the 

furan nuc le i  open the p o s i b i l i t y  of examination of two types of photochemical reac t ions  a t  the same t ime 

and on the same molecule; l ac ton i za t i on  and/or dehydrocyc l iza t ion  react ion .  Therefore we synthesized the 

t i t l e  compounds s t a r t i n g  from some before repor ted 3-(2-furyl)-2-arylacrylic ac ids1,  f o l l ow ing  t h e i r  

e s t e r i f i c a t i o n ,  formylat ion of the furan nuc le i  i n  the  p o s i t i o n  5 and Og l i a l o ro  condensation w i t h  sub- 

s t i t u t e d  phenylacet ic acids. 

I t  can be pointed out t h a t  the  i n t roduc t i on  o f  t h e  formyl  group i n  the  pos i t i on  5 o f  the furan nuclei i n  

the methyl es ters  of 3-(2-furyl)-2-(substituted pheny1)acryl ic acids was more successful than the formy- 

3 4 l a t i o n  of the  corresponding 1-phenyl-2-(2-thieny1)ethene o r  1-phenyl-2-(2-furyl)ethene . The presence o f  

methoxycarbonyl group which i s  i n  the conjugat ion w i t h  fu ran nuc le i  s t rong l y  inf luence the in t roduct ion  

of the  formyl group. 

On the o ther  hand, the  d i f f e r e n t  subst i tuents  on the phenyl nuc le i  e i t h e r  i n  the pos i t i on  m- o r  p- do no t  

inf luence s t rong l y  the  fo rmy la t ion  process except the  p-NO2 subst i tuent  which depress formylat ion.  

The conf igura t ion  on the both ethene chain i s  "EM 
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EXPERIMENTAL 

I R  spectra were obta ined w i t h  a Perkin Elmers 257 spectrometer. NMR spectra were recorded on a Var ian 

T-60 o r  Joel J.M.M.-FX 100 FT spectrometer w i t h  te t rarnethy ls i lane as the i n t e r n a l  reference. 

S t a r t i n g  ma te r i a l s  E - 3 - ( 2 - f u r y l ) - 2 - ( s u b s t i t u t e d  pheny1)acryl ic acids were prepared by publ ished 

procedures. 1 

General Procedure f o r  the  Preparat ion o f  E-Methyl-3-(2-furyl)-(2-substi tuted pheny1)acrylates 

5 A l l  methyl es ters  were prepared hy the  known method by 3 hours heat ing of (0.01 mol) the corresponding 

a c r y l i c  ac id  d isso lved i n  ca 50 rnl of absolute methanol i n  which was added 112 m l  o f  conc. H2SOq. The 

cooled s o l u t i o n  was poured i n t o  the 200 g o f  i c e  and c r y s t a l l i z e d  es ters  were f i l t e r e d  o f f  and recry-  

s t a l l i z e d  from methanol. The y i e l d s  were 6 5 4 0 % .  
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TABLE I. Phys ica l  and S p e c t r a l  Data o f  Methyl  Es te rsa  

General Procedure f o r  t h e  P r e p a r a t i o n  o f  E-Methyl 3-(5-Fotnyl-2-fury1)-2-(substi tuted 

p h e n y l ) a c r y l a t e s a  

The corresponding methyl  e s t e r s  o f  t h e  f u r y l p h e n y l a c r y l i c  a c i d s  were fo rmy la ted  by V i l s rne ie r  formy- 
6 l a t i o n  . 

' H  NMR 

( 6 )  
7.69 ( 5 ,  IH, e t h y l e n i c ) ,  7.3-6.9 (m, SH), 

6.25 (q, lH,  5 ~ 1 . 8  Hz), 5.84 ( d ,  lH, 5-3.6 Hz), 

2 - 

3 - 

4 - 

Phosphorus o x y c h l o r i d e  ( 4  m l )  was added dropwise w i t h  c o o l i n g  t o  a m i x t u r e  o f  methyl  e s t e r s  (0.01 

mo le )  and d imethyl formamide ( 3  g ) .  The apparatus b e i n g  p r o t e c t e d  w i t h  a c a l c i u m  c h l o r i d e  tube. The 

m i x t u r e  was heated t o  90-100 OC f o r  3 h, then  coo led  and poured o n t o  crushed i c e  (50  g ) .  The r e -  

s u l t i n g  m i x t u r e  was made weak ly  a l k a l i n e  w i t h  sodium hydroxide.  The s o l i d  was f i l t e r e d  o f f ,  washed 

w i t h  wa te r  and r e c r y s t a l l i z e d  f rom methanol t o  g i v e  f o r m y l a t e d  p r o d u c t s .  The y i e l d s  a r e  21-91%. 

Cmpd 

1 - 

TABLE 11. Phys ica l  and S p e c t r a l  Data o f  Formylated Methy l  Estersa 

Mp 
Oc 

63 

Y i e l d  

% 

80 

( a )  A l l  compounds gave c o r r e c t  e lementa l  ana lys is .  

65 

58 

76 

Ir (KBr)  

V ~ = o ,  Vc=c 

1720, 1600 

84 

58 

77 

Cmpd 

5 - 

6 - 

7 - 

1720, 1600 

1720, 1600 

1700 

Y i e l d  

% 

3.85 (s ,  lH,  0CH3), 3.76 ( s ,  lH, 0CH3), 

7.71 ( s ,  1H, e t h y l e n i c ) ,  7.4-7.00(m, 5H), 

6.21 (q, lH,  5 ~ 1 . 8  Hz), 5.74 (d, lH, 5-3.6 Hz), 

3.74 ( s ,  3H, 0CH3), 2.35 (s ,  3H, CH3), 

7.71 (s ,  1H, e t h y l e n i c ) ,  7.39-7.06 (m, 5H). 

6.29 (q,  1H, 5=1.8 Hz), 5.93 (d, 1H, J=3.6 Hz) ,  

3.94 ( s ,  3H, 0CH3), 

8.2 (s ,  lH, e t h y l e n i c ) ,  7.9-7.6 (m, 5H), 

7.24 (d, IH, 5 ~ 3 . 6  HZ), 6.59 (q, lH, 5-1.8 Hz), 

3.94 ( s ,  lH, 0CH3). 

( a )  A l l  compounds gave c o r r e c t  e lementa l  a n a l y s i s .  

9 1 

68 

70 

Mp 
OC 

83 

124- 

126 

136- 

137 

Ir, C=O e s t e r  

C=O aldehyde,  
C=C 

' H  NMR 

( 6 )  

1720, 1670, 

1620 

1720,1670, 

1620 

1720, 1670, 

1620 

9.76 ( s ,  IH, CY:), 7.71 ( s ,  H, e t h y l e n i c ) ,  

7.26-6.91 (in, 5H), 5.84 (d, lH, Jz3.6 Hz), 

3.85 (s ,  IH, 0CH3), 3.76 (s ,  lH, 0CH3), 

9.56 ( s ,  lH,  c<:), 7.74 ( s ,  1H, e t h y l e n i c ) ,  

7.28-7.05 (m, 4H), 

6.77 ( d ,  IH, J=3.8 HZ), 3.80 (s ,  3H, 0CH3), 

2.38 ( s ,  3H, CH3), 

9.55 (5, 1H. C?:), 7.76 ( s ,  IH, e t h y l e n i c ) ,  

7.45-7.27 (m, 4H), 7.05 (d, 1H, 5=3.8 Hz), 

6.92 ( d ,  IH, 5.3.8 Hz), 3.81 (8, 3H, 0CH3), 



General Procedure f o r  t h e  P r e p a r a t i o n  o f  2-~2-(p-Methoxyphenyl)-2-carboxy-l-ethenyll-5-~2-(s~bsti. 

t u t e d  pheny1)-2-methoxycarbonyl-1-ethenyi3furansa 

The t i t l e  compounds were prepared f rom f o r m y l a t e d  e s t e r s  (0.01 mole)  and p-methoxyphenylacet ic  

a c i d  (0.01 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  (10  m l )  and a c e t i c  anhydr ide  (10 m l )  h e a t i n g  t h e  

m i x t u r e  f o r  1.5-2 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 o v e r  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 

ac ids were r e - e x t r a c t e d  i n t o  5% sodium b i c a r b o n a t e  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  of sodium s a l t s  

was a c i d i f i e d  t o  pH 6 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-isomer 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. The y i e l d s  a r e  4 0 4 5 %  

TABLE 111. Phys ica l  and S p e c t r a l  Data o f  2 ,5 -D isubs t i tu ted  ~ u r a n s ~  

I I Y i e l d  I Mp I Ir, C=O e s t e r ,  I I 
Cmpd 
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(a)  A l l  compounds gave c o r r e c t  e lementa l  a n a l y s i s .  

85 

55 

40 

OC 

235 

163- 

164 

196- 

199 

C=O a c i d ,  

C=C e thy lene ,  C=C 
' H  NMR 

( 6 )  

1720, 1670, 

1620, 1600 

1720, 1670, 

1620,1600 

1720, 1670, 

1620, 1600 

7.49 ( s ,  IH, e t h y l e n i c ) ,  7.45 (s ,  1H, e t h y l e n i c ) ,  

9.2-6.9 ( m ,  8H), 5.77 ( s ,  ZH), 

3.83 ( 5 ,  6H, 0CH3), 3.71 ( s ,  3H, 0CH3). 

7.47 ( s ,  2H, e t h y l e n i c ) ,  7.23-7.00 (m, 8H), 

6.94 ( d ,  1H, J=3.8 Hz), 6.89 (d,  1H, 5 ~ 3 . 8  Hz) ,  

3.82 ( s ,  3H, 0CH3), 3.77 ( s ,  3H, 0CH3), 

2.33 (s ,  3H, CH3), 

8.02 (s ,  2H, e t h y l e n i c ) ,  7.52-6.92 (m, 8H), 

5.98 (d, IH, J=3.8 Hz), 5.76 (d, 1H, 5.3.8 Hz), 

3.83 (5,  lH, 0CH3), 3.73 ( s ,  lH, 0CH3). 


