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A Convenient Synthesis of 1 ,$-Dinitriles from Furnzans by Ultraviolet 
Irradiation 

By T. MUKAI* and M. NITTA 
(Department of Chemistry, Faculty of Science, Tohoku University, Sendai 980 Japan) 

Summary In the presence of triethyl phosphite, irradia- 
tion of the furazan derivatives (A) afforded 1,Cdinitrile 
derivatives (C) in very good yields. 

THE photoreaction of oximes,l including a-dioximes12 has 
been studied in several 1aboratories.t In  connection with 
a-dioximes we have investigated the photoreaction of 
3,4-diphenyl- 1,2,5-oxadiazole, from which products re- 
sulting from fragmentationS of the furazan ring and from 
recombination4 of the fragments were obtained. However, 
we have also found that some oxadiazoles (A) such as 
benzo- (I), naphtho- (11), and phenanthro-furazans (111), 
upon irradiation, afford a very complex mixture of photo- 
products. Such behaviour can be explained by the forma- 
tion of a reactive intermediate of the type (B), possessing a 
nitrile oxide group. In order to obtain a clean reaction, 
the irradiation of (I), (11), or (111) was carried out in the 
presence of a reagent capable of reducing the nitrile oxide 
group to the nitrile group. As we expected, the photo- 
reaction afforded the corresponding 1,4-dinitriles of the 
type (C), in high yield. 

When 
benzene 

a solution of (I) (600 mg, 5 mmole) dissolved in 
(500 ml) was externally irradiated in the presence 

of triethyl phosphite (1.245 g, 7.5 mmole) in a Pyrex vessel 
using a high-pressure mercury lamp (Toshiba HI 400-p) ; cis- 
cis-l,4-dicyanobuta-1,3-diene (IV), m.p. 128O, was obtained 
in 80% yield accompanied by the cis,trans-isomer, m.p. 72°,6 
and the trans,trans-isomer, m.p. 160°,54 in 2 and 3.5% 
yields, respectively. Preferential formation of (IV) is 
ascribed to an internal filtering effect of benzene, because 
(IV) has U.V. absorption bands in the same region as 
benzene. Application of the same method to naphtho- 
furazan (11) resulted in the formation of cis-o-cyanocinna- 
monitrile (V), m.p. 70°,6 and the trans-isomer (VI), 1n.p. 
lllo,' in 45 and 35% yields. A photodimer (VII), m.p. 
309",$ was isolated in about 1% yield. In  this case, tri- 
phenylphosphine could also be used as a reducing agent. 
Phenanthrofurazan (1111, upon irradiation in the same 
manner, produced 2,Z'-dicyanobiphenyl (VIII), m.p. 1 75°,8 
in 70% yield. Since preparation of furazans (I) and (11) is 
quite simple, the method described here is very convenient 
for the preparation of dinitriles such as (IV), (V), and (VI). 

The formation of (IV) by irradiation of (I) was not 
retarded in the presence of ferrocene as a triplet quencher. 
Furthermore, no sensitizing effect for the formation of (IV) 
was observed when (I) was irradiated by light of 365 nm in 
the presence of benzophenone, xanthone, or phenanthrene. 
In  the photoreaction of (11), neither ferrocene nor piperylene 
quenched the formation of (V) and (VI). The formation 
of (VII) was not retarded when oxygen was bubbled into 
the irradiated solution of (11). These facts may suggest 
that the photo-cleavage reaction of the furazan ring, as well 
as the formation of the photodinier (VII), proceeds via the 
singlet state of the furazans.5 Recently it was pointed out 
that trimethyl phosphite or triphenylphosphine acts as the 
quencher for n--i~* singlet, n+* triplet, and T--~T* singlet 
statesg This fact, however, would not necessarily be 
incompatible with our finding that the photoreactions occur 
via the singlet state even in the presence of such phosphorus 
compounds, probably because of the low efficiency of their 
quenching effect or of the short life-time of the singlet state 
concerned. 

(Received, July 7th, 1970; Corn. 1087.) 

t It, was found in our laboratory that irradiation of phenanthraquinone dioxime in methanol afforded phenanthrofurazsn in 34% 

'+ All new compounds reported gave satisfactory elemental analyses. 
5 On the other hand, the formation of benzonitrile was accelerated by the addition of benzophenone as the sensitizer, when 3,4- 

yield. 

diphenyl-1,2,5-oxadiazole was irradiated in the presence of triethyl phosphite (cf. ref. 5), 
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