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In searching for a more convenient procedure for 
Wittig’s olefin synthesis, Pommerl found that the 
phosphonates obtained from trialkyl phosphites 
via the Michaelis-Arbuzov reaction2 underwent 
reaction with aldehydes or ketones in the presence 
of a strong base to give good yields of olefins. 
Extensive application of the reaction was made in 
the carotenoid field. We had applied this reaction 
to the synthesis of a number of known compounds 
when Wadsworth and E m m o d  reported its 
versatiliby. Because of the latter publication, 
we should like to report some of our results in this 
field. 

Stilbene and the heterocyclic analogs, 2-stilba- 
zole, 2-styrylfuran, and 2-styrylthiophene, are ob- 
tained in greater than 75% yield by the reaction of 
diethyl benzylphosphonate with the corresponding 
aldehyde, using sodium methoxide in dimethyl- 
formamide. The exothermic reaction gives the 
C6HICH2Br + ( C P H ~ O ) ~ P  --+ 

CGH~CH~PO( OCnHs)a + CaH6Br 
NaOCEIz 

DhfF 
C,H,CHaPO(OC~Hd~ + ArCHO ----+ 

CsH&H=CHAr + (C2H10)zPOONa + CHvO€I 

trans-olefin in a relatively pure state in 7 5 4 5 %  
yields simply by treatment of the reaction mixture 
with water. The trans configuration is assigned to 
all these compounds on the basis of infrared nnnly- 
ses. A strong absorption a t  10.2 to 10.4 p in all 
these compounds is characteristic of trans-olefins.4 

The best previous preparations of tranv-stilbene 
are E m m ~ n s ’ ~  synthesis from diethyl bcnzylphos- 
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phonate and benaldehyde with sodium hydride in 
dimethoxyethane and the Clemmensen reduction of 
b e n ~ o i n . ~  trans-2-Stilbazole was obtained from 2- 
picoline and benzaldehydes and from 2-picoline and 
toluene in acetic anhydride.’ trans-BStyrylthio- 
phene8 and trans-2-styrylfurang were prepared hy 
dehydration of the carbinol resulting from the 
action of benzylmagnesium chloi ide on the cor- 
responding aldehydes. 

The superiority of the present method is shown 
in Table I. 

TABLE I 
PREPARATION OF STYRYL DERIVATIVES 

0 
II NaOCHr 

Previ- 

Cur- Previ- Cur- Prwi- Refer- 
Yield, % M.P. ous 

R = rent ous renta ous ences 

5 
63 117b 124 3 

93 R 
8 

11Y 

85 53-57; 1’76- 123- CsHb e 75 57;51 92.5-  91 7 

114- 111 77 60 

12 54-55d 49-50 0 

a Melting points are corrected. Recrystallized from eth- 
anol-ethyl acetate. Recrystallized from ethanol. Re- 
crystallized from methanol. 

EXPERIMENTAL 

Diethyl benzylphosphonate. Diethyl benzylphovphonate wap 
prepared in 85% yield by the Michaelis-Arbuzov reaction,* 
involving benzyl bromide and triethyl phosphite. 

Stilbene and heterocyclic stilbene analogs. Diethyl benxyl- 
phosphonate (0.05M ) and sodium methoxide (10 yo excrss) 
were combined in dimethylformamide in a three necked 
flask fitted with a thermometer, drying tube, dropping fun- 
nel, and magnetic stirrer. The aromatic or heterocyclic alde- 
hyde (0 05M) in dimethyllormrtmide (25-40 ml.) w a ~  added 
dropwise, with stirring and cooling in ice, a t  euch a rate that 
the reaction temperature was maintained between 30’ and 
40’; a clear solution resulted. After standing for a short 
period of time, water wae added to the solution, with cool- 
ing; the precipitated product waa collected on a filter and 
washed with water. The cornpounds listed in the Table were 
prepared by thie procedure. 

RESEARCH LABORATORIES 
EASTMAN KODAK Co 
ROCHESTER 4, N. Y. 

( 5 )  R. L. Shrincr arid A. Berger, Org. Syntheses, Coll. 
Vol. 3 ,  78fi (1055). 

( 6 )  M. Ch. Chiang and W. H. Hartung, J .  Org. Chem,  
10, 21 (1015). 

( 7 )  J. Stanek and M. Horak, Collection Czechoslov. Chem 
Communs., 15, 1037 (1950); Chem. Abstr. 46, 7100d (1952). 

(8) Ng. 1’11. Burl-Hoi, Ng. Hoan, and D. Lavit, J. Am.  
Chern. Soc , 72, 2130 (1950) 

(9) R. B. Woodward, J. Am.  Chem. SOC, 62, 1478 
(1940). 


