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The course of the reaction between aldehyde arylhydrazones (Ia) 

and nitrous acid has not been satisfactorily resolved. 
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The final 

pro&cts, depending on the reaction conditions, are aao-oximes (II), 
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nitrohydraeones (Ib), compounds in which the hydrazone ring has been 

o,g-nitroaubstituted, and various dimers. 1,4,5 

Unstable intermediates are often isolable. According to Hamberger 

and Pemael'" these are C-nitroso compounds (ICI, but Dusch and Kunder2 

aanigned them the N-nitroso structure (Id), since N-methylphonylhydrazonez 

(Ie) do not react with nitrous acid (contrary to Damberger and Pemael la) , 

whereas ketone hydrazones, e.g. benzophenone phenylhydrazone, do. The 
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lability of the nitro8o group prevent8 a 8atiifactory resolution of thi8 

question by chemical mean8. 1*2,4 Structure (1~) ra8 recently conrridered 

likely,3 becau80 mo8t arylhydrazone reaction8 are now known to proceed via 

attack at carbon to give aso-interrediate8 (III). Thi8 meahanilua would 

invalidate ihx8ah.8 objection8 to the C-aitro8o 8tructure if the product8 

fra ketone qlhydra8Ome8 had the rzo-8tructure (III, XaNO). 

Reaction of bensophenone phenylhydrazone with rrodium nitrite in acetic 

acid-dimethyZ8ulphoxide gave the nitro8o derivative 
2 

m.p. 80-W" (decorep.). 

Although bright yellow, thi8 compound doe8 contain a phenylazo 

chromophore, a8 evidenced by it8 electronic absorption (EA) 8pectru.m (Fig.l), 

which doe8 not 8how the expected peak in the vi8ible region6 The yellow 

IO_‘& I n 

p McOC6H, NO 
‘c= N- N’ (81 

H’ 

colour i8 due to end-ab8orption. l'hi8 compound cannot therefore have the azo- 

8trIICturO m i8 am ~4Iitro8ohydrazone (Iv). 

Nitro8ation of ani8aldehyde phenylhydraeone (Ia, R=@leO-C61i4; Ar=C6H5) 

(cave the very unlrtable nitro80-hydrazone la (homogeneous to TLC at -2OO). 

'fh0 w 8pectrum of thi8 product 8hOW8 no m ab8orption and the 2h spectrum 

of a fre8h 8olution (Fi2.1) rrhow8 clearly that it contain8 a similar type of 

chromophore to the benzophenone nitro8ophenylhydrazone. 7 Since a C-nitro80 

8tructure (1~) is iapO88iblO for the latter compound, the spectra in Fig.1 

u8t be CharaCtOri8tic of the N-nitro8ohydrazone chromophore and the 

aldehyde zitro8o-hydrazone mu8t have the N-nitrozo 8tructure (Id). 
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This conclu8ion i8 al80 8upported by nmr d8ta. The NH mignnl from the 

arylidene arylhydrazone8 ia a rrharp minglet at law field in -o-d6 (mi8- 

aldehyde phenylhydrazone T 0.12; cf. b8nsophenone phenylhydrazone r 1.53). 

which dieappears in CDCl 
3' 

The CH methine proton i8 8e811 a8 a aharp 8inglet 

at about T 2.4 which i8 virtually 8olvent-invariant (ani8rldehyde phezyl- 

hydrazone T 2.27 in DMSO-d6; r 2.55 in CDCl5; cf. cuEL8aldehyde R-methylphenyl- 

hydrazone,T 2.43 in both 8olvent8). Ani8zldehyde R-nitro8ophenylhydrasone 

show8 a 8inglet at 'Y 1.75 in -O-d6 and at -1.82 in CDC.l,. Thie po8ition 

is consistent with a methine CR 8ignal 8hifted downfield about 0.6 pp~ by 

an N-nitroao group, and the virtual ab8ence of a 8olvent effect al8o 8ham 

clearly that it is a CR and not an Mi 8ignal. 

Formation of the C-nitrohydrazone8 (Ib) and the azo-oxims8 (II) from 

the N-nitroaohydrazonas (Id) therefore involw8 a re8rr8ngwent, a 
accompanied 

in the cane of the nitrohydrazonea by oxidation. 

The formation of dimer8 by oxidation of phenylhydrasone8 with vzriou8 

reagents including amyl nitrite, involve8 the into-diary of the radicel' 

speciea (V).4*9 In the present cane, the nitro8ohydraxone8 (Id) must be 

capable of homolytic dissociation to give (V) and nitric oxide. hmmation 

of the nitrohydrazonen is then explicable on the baais of air-oxidation of 

nitric oxide to nitrogen dioxide and it8 recombination at carbon vith the 

radical (V).l' The early worker8 195 often prepared theme compound8 by 

reacting hydrazones (Ia) with nitrous fume8 (N20s + NO + NO,); under the80 

conditionz nitroaation probably firat occurs, and the radical (VI, thw 

formed combine8 with the NO2 pre8ent. In agreement with thin hypothe8i8, 

phenylnitroformaldehyde phenylhydrazone (Ib, R=Ar=C Ii 
65 

) cm be prep8r.d in 

good yield by pa88ing NO2 through a 8olution of benzaldehyde phenylhydrawao 

in ether containing amyl nitrite. 

Further 8upport for this mechanir cue from a 8tudy of the nitro8atioa 

of aniaaldehyde NY-methylphenylhydrazone (Ie, --fi0C#4-, Ax-=C~EI~).'~~~ 

This hydrazone react8 readily with amyl nitrite in air to giw rai8ylaitro- 

formaldehyde N-methylphenylhydrazone, (If, R=@feOC6H4-, &=C6R5) urd mothor 

product, Id which is still being investigated. 
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AmONO 

Under nitrogen, the hydrasone, which is incapable of N-nitrosation, ia 

unchanged. This appears to explain the discrepancy between the two accounts. 
le,2 

An unstable C-nitrosohydraaone (Ig) is presumably formed but cannot react 

further in the absence of oxygen. This implies that in the case of 

hydrazones (Ia) lacking the N-methyl group, the C-nitrosohydraxones (1~) are 

transient intermediates capable of being trepped only in the presence of base, 

which causes isomerisation to azo-oximes (II).' 

Early confusion1'5 on the course of the reaction between phenyl- 

hydrazones and nitrous acid is therefore reduced. The exact products 

isolated depend on the hydrazone concentration and the degree of air 

access, since when insufficient air is available to produce the nitro- 

hydrazones (Ib), dimers of the radical (V) predominate. 
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