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In pursuing our researohes on the addition of nitrile oxides on un- 

saturated eyetema (?),we have studied the reaction of beneonitrile ori- 

de with aromatio nitrosoderivativee. Nitrosobeneene and benacnitrile 

oxide react readily in ether solution at room temperature giving au ad- 

duot Ct3HioOZN2,m.p.2r6“dso.;the produot yields a mono-hydrochloride end 

dissolves undeoomposed in aqueous alkali. The two oxygsn atoms are di- 

reotly bounded to nitrogen,aud ere easely removed by reducing agents. 

Cautious reduction with tin chloride end hydroohlorid aoid affords a pro- 

duct Cl3H100N2 (beneoylderivative m.p.rrsD),whereas on prolonged treat- 

ment with the same reagent,or on oatalytio hydrogenation of the sodium 

gait and of the hydroohloride in the presence respectively of Fieney 

niokel or platinum,?-phenylbeneimidazole (III),m.p.29r",is formed.On the 

basis of the above reeulte,struotu.ree (I) and (IIa,b) can be assigned to 

the adduot and its oroduot of oartial reduction. 

Final oonfirmation of the atruoture of (II) has been provided by eynthe- 

eis (reduotion of o-nitrobenranilid with ammonium eulphide). 

Although formulae like (IIa,b) have been suggested for the so-called 

oroDensimidaeolee (2),no produot containing struoture (I) has so far been 

reported; it offers the possibility of the new type of tautomarismr 
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On the basis of the interpretation which has been postulated for the so- 

called 1,3-dipolar cycloaddition (3),the formation of (I) could be repre- 

sented by the scheme: 

which is similar to that generally accepted for the dimerisation of nitrile 

oxidol to furoxens. However,the investigation of the reaction course at low 

temperature has led us to discard this meohanism. Nitrosobenzene and benzo- 

nitrile oxide give at -Zoo in ether a yellow crystalline sdduct (m.p.7i0deo.) 

isom~wio of (I). The product exhibits's neutral character; it is fairly sta- 

ble ,in the solid state but when dissolved in an indifferent solvent readily 

rearxnges at room temperature with evolution of heat giving (I). This chan- 

gement,conjointly with the fact that the new product yields N-phenylbenza- 

midoxime (V),m.p.i36", on catalytic hydrogenation at low temperature,euggests 

that the primary product of the addition may possess a structure of type(IV;r,b 

The yellow oompound (,TV) would therefore represent the precursor Of (I) in 

the reaotion led at ordinary temperature,as shown by the schemer 

0 
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'~'he initial step of the reaction of benaonitrile oxide with nitrosobenee- 

ne would be therefore similar to the dimerization of nitrosoderivatives: 

Recent investigations (4) have shown that the contribution of form (VI b) 

to the resonance of the system is considerably larger than that of form 

(VI a);it appears reasonable to suppose that similarly in OUT case the oon- 

tribution of form (IV b) is prevalent. 

The results above reported indioate that the cycloaddition reactions 

of nitrile oxides could hardly be constrained in a single rigid scheme in 

which a synchronous shift of electrons results in the formation of two new 

6-bonds,particu.larly in those oases (for instanoe,addition to quinones) in 

which the cycloaddition is catalyzed by bases,a fact that would be in favour 

of an initial nucleophilio attack on the nitrile oxide followed by ring olo- 

sure. 

The general character of the reaction of nitrile oridea with aromatic 

nitrosoderivatives is demonstrated by the fact that even nitrosocompounds 

which present the )C-NO -,C- ' -NOH tautomerism undergo the addition. How- 

ever,the presence of substltuents in the aromatic ring of the nitrosoderiva- 

tive affects the stability of the intermediate produot,and deferminat&the 

ultimate course of the reaction. Thus,in the case of p-nltrosodlmethylani- 

line,even when the temperature was kept at -20°,no intermediate of type (IV) 

could be isolated,and the beneimidazole derivative was the only produot db- 
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taintd.P-nitrosophenol reacts more slowly and yields,even at ordinary tem- 

pera-;ure,sn adduot (m.p.138" dec.) remarkably stable.It possesses structure 

(VII a,b),as results from its reduction 

(m.p.i7s0) and its rearrangement to the 

hea%ing at 60~ -700 in an inert solvent. 

to N-(p-hydroxyphenyl)beneamidoxime 

bensimidazole (VIII .a,b) on brief 

The Tedwed reactivity of p-nitroso>henol is probably attributable to the 
tautJmeric equilibrium nitrosophenol _ quinone monoxime,snd the enhen- 

oed stability of adduct (VII) depends on the possibility of tautomerism 

VII '5 __ VII C. The behaviour of i-nitroso-n-naphtol strongly supports 

this view; either at -20~ or at room temperature it affords a stable adduct 

which possesses structure(IX a,b),as demonstrated by reduction to N-(+hydro- 

xynaphthyl)bensamidoxime (identifyled through cyoliaation to the known phe- 

nylnaphtoxazole X),and cannot be aonverted on heating into the beneimidaso- 

le derivative. 

Its stability is obviously due to the faot that no ortho position Is avai- 

lable for oycllsation. Whereas adduct (VII) from p-nitrosophsnol seems to bs 

present mostly in its phenolic form (VII b)(ready solubllity in slkdi,absence 
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of bands in the carbcnyl region of it8 I.R. spectrum,esey cyclieaticn to ben- 

zimidaeole) the product obtained from 1-nitroso-Z-naphtol appears to exist 

chiefly in the quincnic form (IX c)(strcng band at 5,gpi.n the I.R.spectrum). 

It is probable that the reaction recently investigated (s) of nitroscben- 

acne with nitrilylidenes (XI),which oontain a reactive system resembling in 

many respects that of nitrile oxides and leads to nitrcnes,may follow a me- 

chanism similar to that suggested abcve.Also for this reaction had been pc- 

stulated a mechanism involving a 1, s-dipolar addition followed by elimination 

of benzcnitrile. In cur opinion,thls reaction follows most probably the OOUI- 

Acluxxrledgsments. We are indebted to the Ccnsiglio Nazionale delle Ricerche 

for the financial support of the plan of research on nitrile oxides chemistry. 
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