
APPLICATION OF THE STEPHEN REDUCTION TO 4-CYANODIPHENYL* 

By C. J. DAHL? and K. G. LEWIS~ 

The conversion of cyanides into aldehydes by the action of anhydrous stannous 
chloride in ethereal hydrogen chloride solution, followed by hydrolysis of the resulting 
aldimine stannichloride, has been applied to aliphatic,l aromatic,l and heterocyclic2 
cyanides. In the aromatic series, aldehydes are usually formed in excellent yield, 
except in the cases of o-tolualdehyde and a-naphthaldehyde where the low yields have 
been attributed1 to steric hindrance by ortho substituenta. I t  was claimed3 that the 
Stephen reduction failed when applied to 4-cyanodiphenyl, more than 90% of the 
cyanide being recovered unchanged. It seemed unlikely that the failure of 4-cyanodi- 
phenyl to react could be due to steric effects so the reduction was repeated under 
modified conditions. In the original directions of Stephen,l hydrogen chloride is 
passed into anhydrous stannous chloride suspended in dry ether, until the stannous 
chloride dissolves and forms a viscous lower layer. Subsequently it has been 
reported415 that reduction in homogeneous solution usually gives a better yield of 
aldehyde, and diethylene glycol diethyl ether4 and ethyl formate or ethyl acetate5 
have been recommended as solvents for the reaction. During other work we found 
that passage of hydrogen chloride into dry ether-stannous chloride gives firstly a 
heavy viscous layer which, on passage of further quantities of hydrogen chloride, 
gradually increases in amount until the solution eventually becomes homogeneous. 
This solution gives efficient conversions of nitriles to aldehydes. When 4-cyanodi- 
phenyl was added to such a homogeneous solution a solid soon separated and from 
this diphenyl-4-aldehyde mas obtained in good yield. 

Experimental 

Infrared spectra were determined on a Perkin-Elmer Infracord 137 for Nujol mulls. 
Analyses were performed by the Australian Microanalytical Service, Melbourne. 

4-Cyanodiphenyl 

This was prepared by the method of Friedman and Shechter6 from 4-bromodiphenyl 
(B.D.H., 23 . 5  g) and cuprous cyanide ( 1 0 . 5  g) in refluxing dimethylformamide. The cyanide had 
m.p. 84-86" (lit.? 84-85") and showed the characteristic CN infrared absorption band at  2230 cm-l. 
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SHORT COMMUSICATIOSS 

Anhydrous Stantzous Chlo~ide 

Analytical reagent stannous chloride dihydrate was dehydrated by the addition of acetic 
a n h ~ d r i d e . ~  The solid was filtered off and washed well with anhydrous ether and stored in a 
vacuum desiccator. 

Anhydrous stannous chloride (10 g) and sodium-dried ether were placed in a flask protected 
from atmospheric moisture and cooled in ice while dry hydrogen chloride was passed in until a 
homogeneous solution was formed. 4-Cyanodiphenyl (5 g) dissolved in ether (35 ml) was then 
added with stirring and the mixture allowed to stand. The solid product was filtered off, washed 
with ether, and then dissolved in water. The solution was warmed on the water-bath, then cooled 
and extracted with ether, and the ether extract washed with water and dried over sodium sulphate. 
Evaporation of the ether yielded diphenyl-4-aldehyde, 3.9 g (770/,), m.p. 58" (lit.' 60") (infrared 
absorption bands at  1696 cm-l (strong) and 2720 em-l and no C S  peak near 2230 om-l). From 
the aldehyde there were formed, in the usual way, the semicarbazone, colourless platelets, m.p. 
235" (capillary); 235' phase change, remelting 243-246" (Kofler block) (lit.' 243') (Found: C, 
70.8; H, 5.6 ;  N, 17.8. Calc. for C,,H,,N,O: C, 70.3; H, 5.5;  K, 17.6%) and the 2,4- 
dinitrophenylhydrazone (from nitromethane), red plates, m.p. 237" (lit.' 239") (Found: C, 62.7; 
H, 4.2. Calc. for C,,H,,N,O,: C, 63.0; H, 3.9%). 
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