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was passed through a cold trap and a sodium hy­
droxide scrubber. 

No evidence of nitrogen dioxide was found in the 
reaction chamber or in the caustic scrubber by 
any of the well-known nitrate tests. On the walls 
of the reaction chamber a white crystalline de­
posit was formed which slowly turned yellow, ap­
proximately 2-3 mg. of product being obtained per 
hour. To prevent the formation of appreciable 
amounts of secondary products the reaction was 
never allowed to run for more than thirty minutes. 

Following a run, the cell was pumped for thirty 
minutes to remove unreacted nitrobenzene. The 
cell was then rinsed with cyclohexane which dis­
solved part of the product and then with sodium 
hydroxide which removed the remainder. The 
spectrum obtained on the cyclohexane solution of 
the product is shown as curve 1 in Fig. 2. The ab­
sorption spectrum of nitrosobenzene is curve 2. 
Since the unknown appeared to be nitrosoben­
zene a confirmation by oxidation to nitrobenzene 
was undertaken. Curve 3 is the absorption spec­
trum of the unknown after oxidation with hydro­
gen peroxide. The absorption spectrum of nitro­
benzene in cyclohexane solution is curve 4. On 
the basis of these data it is concluded that nitroso­
benzene is one of the primary products. 

In Fig. 3, curve 1 is the spectrum obtained on 
the sodium hydroxide solution of the sodium hy­
droxide soluble portion of the product. Curve 2 
is a sodium hydroxide solution of £-nitrophenol. 
Upon acidification of these solutions curves 3 and 
4 were obtained. From these data it is concluded 
that £-nitrophenol is also a product. The ultra­
violet absorption curves obtained on these two 
fractions did not resemble the curves for any of the 
polynitrobenzenes. I t appears that the primary 
reaction postulated by Shelegova is not an impor­
tant reaction. 

The presence of nitrosobenzene and ^>-nitro-
phenol in the product in relatively high concentra­
tions and the apparent absence of poly nitroben-
zenes suggest that the predominating reactions are: 

C6H6NO2 + hv —>• C6H6NO + O 
O + C6H6NO2 — > ^-HOC6H4NO2 

The presence of para rather than meta nitro-
phenol is in accord with the fact that the nitro 
group is ortho-para directing for free radical sub-
stituents.6 

Since photolysis takes place through the rupture 
of an N-O bond, it seems probable that most of the 
near ultraviolet absorption of nitrobenzene is due 
to excitation partially localized in the NO2 chro-
mophore as has been suggested by Leighton and 
Lucy8b and others instead of in the ring as is the 
case for most monosubstituted benzenes. See, 
however, G. Kortiim.6 
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Preparation of Diphenylacetonitrile 

BY WM. BRADLEY REID, JR., AND JAMES H. HUNTER 

The preparation of diphenylacetonitrile in rela­
tively large quantities became necessary in con­
nection with certain semi-pilot scale operations in 
This Laboratory. 

Diphenylacetonitrile has been prepared by a 
variety of methods,1 but generally in small 
amounts only or under conditions which resulted 
in low yields. However, Rupe and Gisige2 re­
ported a 57% yield of this nitrile from diphenyl-
acetic acid by treatment of the corresponding 
amide with the calculated quantity of phospho­
rus pentachloride in an equal weight of phospho­
rus oxychloride. 

I t has now been found that the preparation of 
diphenylacetonitrile can be accomplished 
smoothly in 72% yield from diphenylacetic acid 
by dehydration of its amide with phosphorus oxy­
chloride alone. Substitution of thionyl chloride 
for phosphorus oxychloride lowered the over-all 
yield approximately 6%. The foregoing method 
affords certain advantages over the Friedel-
Crafts reaction of a-bromophenylacetonitrile and 
benzene since it requires less attention and avoids 
the use of the undesirable lachrymal bromo-
compound. 

Experimental3 

Diphenylacetamide.—A mixture of 318 g. (1.5 moles) 
of diphenylacetic acid (Lemke) and 730 g. (6.1 moles, 
445.7 ml.) of thionyl chloride was stirred mechanically 
and warmed on a steam-bath for three hours. Excess 
thionyl chloride was removed in vacuo and the residue 
poured with stirring into 4 liters of 28% ammonium hy­
droxide. The precipitate was collected, washed free from 
ammonium chloride, and crystallized from 95% alcohol; 
yield of white, crystalline product, 247.5 g. (78.2%); 
m. p. 165-166°. The literature* reports 165-166°. 

Diphenylacetonitrile.—To 115.9 g. (0.55 mole) of di­
phenylacetamide was added 46.0 g. (0.3 mole, 27.5 ml.) 
of phosphorus oxychloride. The mixture was heated on 
a steam-bath with mechanical stirring for two hours. 
The reddish liquid was poured on crushed ice and 20% 
sodium hydroxide added to pH approximately 8. After 
heating until the crude nitrile had melted, the mixture 
was allowed to cool with continuous stirring. Crystalliza­
tion of the resulting crude product from 95% alcohol, 
using Darco G-60, yielded 95.4 g. (90.4%) of diphenyl­
acetonitrile melting at 72-73°. 

Using an analogous procedure, 42.25 g. (0.2 mole) of 
diphenylacetamide and 28.8 g. (0.25 mole, 18.3 ml.) 
of thionyl chloride gave 32.8 g. (85%) of diphenylaceto­
nitrile, m. p. 71.5-72.5°. 
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