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We have shown recently (1) that the formation of 

isoxazolines by treating the oxides ofp-aroylethyltri- 

methyl ammonium iodides with ethoxide ion involves the 

oximate anion as a powerful nucleophlle, with Its nor- 

mally ambident character (2) being restricted (for steric 

reasons) to reactivity at the oxygen atom alone. We have 

also reported, much earlier (31, another cyclization re- 

action in which again the ambldent character of an oxime 

moiety is restricted (also on steric grounds) to attack 

via a single atom but in this case, via its nitrogen atom 

exclusively. This latter reaction also differs from our 

more recent work In that it involves an intramoleoular attack 

by an oxime function at an acyl (rather than alkyl) carbon 

atom. The particular reaction reported involved the facile 

conversion of 1,2-naphthoqulnone-l-oxime guanylhydrazone 

nitrate (I) to a substituted 1,2,4-triaxine-4-oxide (II), 

merely by gently warming an aqueous suspension of compound 

(I) for a brief period. 
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We began a reexamination of this reaction by con- 

sidering whether the reaction occurred when the location of 

the oxirm~ and hydraeone functions in the naphtnalene ring 

were reversed. When we endeavoured to make the necessary 

guanyl hydrazone of 1,2_naphthoquinone 2-oxime, under 

conditions where compound (I) forms easily (namely by 

mixing equimolar quantities of substituted quinone oxime 

and aminoguanidine nitrate in warm aqueous ethanol in the 

presence of some very dilute acid as catalyst) no hydras- 

one resulted. However, when the medium was made appre- 

ciably more acid (0.5 to 1.0 N), the guanylhydrazone nitr- 

ate of 1:,2-naphthoquinone-2-oxime (Ia), yellow needles, 

m.p. 159-160 was formed in 77% yield. On boiling this 

compound in water, it also rapidly (and quantitatively) 

cyclized to the substituted triazine (III), m.p. 279-281°, 

Thus the steric hindrance (to hydrazone formation) encount- 

ered at 'she l-naphthyl position did not obtrude in the 

oxime participation reaction, Two experiments were 

performed to determine whether the favourable proximity 

of the oxime (donor) and amidinium (acceptor) groups in 
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( 1) and related compounds was necessary for cyclization. 

Thus, diacetylmonoxime gusnylhydrazone nitrate (IV), m.p. 

215O, was synthesized and duly refluxed in aqueous sol- 

ution for 6 hours. While 58% of compound (IV) was recovered 

reaction did occur, but it represented disproportionation 

rather than intramolecular cyclization - the products obtain- 

ed being dimethylglyoxime (22$), diacetylguanyl osazone 

nitrate (27%) and diacetylmonoxime (4%). 

V\c//K 

&.-%-%” &: 

V, a, X = 0, Y = NHn VI 

b, X = N&.NC& Y = NHCeH, 

c, X =NH, Y= NHNOa 

d, X = N+He.I-, Y = SCH, 

bn intermolecular oxime-smidine interaction was next 

attempted, by refluxing equimolar quantities of aceto- 

phenone oxime and benzaldehyde guanylhydrazone nitrate 

in ethanolic solution for 3 hours. Both compounds were 

recovered in better than 85$ yields and no product correspon- 

ing to oxime-smidine interaction was detected (4). 
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'I'0 define more precisely the role of the acceptor 

function in these oxime-acceptor cyclizations we have 

examined the behaviour of an additional number of acylhyd- 

drazones of 1,2-nsphthoquinone-l-oxime (V) * Yhen 1,2-napn- 

thoquinone-l-oxime was refluxed with one equivalent of semi- 

carbazide hydrochloride, together with one equivalent of 
____________________~~~_~~~~~~~ 

sodium acetate, in aqueous ethanolic solution for 1 hour, the 
_------------- 
corresponding semicarbazone (Va), m.p. lolo (5) was obtained. 

ithen this substance was heated in glacial acetic acid sol- 

ution for seven minutes on a steam-bath, (or when the origin- 

al substituted quinone oxime was refiuxed with se;.:icsrbaz- 

ide hydrochloride without sodium acetate), tnen the pro- 

duct was the substitutedtriazinone-e-oxide (Vi), n1.1;. 161i”, 

(decomp.) (monohydrate), or m.p. 217O (decomp.) (anhydrous 

form). It is apparent that the neutral carbamyl moiety 

has but a poor attraction 

that the rrotonated f’orm 

the smidir.ium function in compound : I), facilitates oxime 

for the oximino function, but 

-C-X,$ 
II+ 

resem.bling as it does 

OH 

addition and ultimately cyclization. Yne weak electro- 

philicity of the neutral caroamyl grou? towards a neigh- 

bouring o>.xme function was also overcome by increasing the 

nucleophilic potency of the latter, by converting it to an 

anion. '!hus when co:ilpound (Ya) was refluxed in lo;< aqueous 

potassium caroonate solution for 10 minutes (and the cooled 

solution 'was then acidified with dilute acid), then the tri- 

nzinone IVI) was obtained in ca. 20: yield. 



No.12 Involvement of oxime groups 645 

The triazinone-N-oxide (VI) loses its N-oxide function 

very easily - the reduced triazinone (VII) m.p. 272-3' 

(5) being obtained in P5$ yield after the substance (VI) has 

been refluxed in 50$ aqueous ethanol for two hours. The 

compound (VI) also deoxygenated when it was refluxed with 

triphenylphosphine for 10 hours in benzene-dioxane solution 

to yield the reduced material (VII) in 75% yield. Such 

facile deoxygenations cannot be attributed to the nature of 

the 1,2,4-triasine system since we found that the triazine 

N-oxide (II) was not appreciably reduced after being refluxed 

either for 10 hours in 50$ aqueous ethanol, or for 10 hours 

with triphenylphosphine in 3:l toluene n-butanol as solvent. 

The ease of deoxygenation observed with compound (PI) rel- 

ative to substance (Ii) is comparable to the difference in 

ease of deoxygenation between aliphatic and heterocyclic N- 

oxides (7) and for similar reasons. Infrared spectral 

data show that while substance (II) is an aminotriasine, 

compound (VI) is a triazinone, with its heterocyclio ring 

in a reduced end quasialiphatic state. 

Compound (VI) was also readily reduced in an aqueous 

suspension with sodium dithionite to yield an unstable di- 

hydromaterial, m.p. ca. 200° (decomp.) which was isolated 

but not further examined (8). This, on oxidation with aqu- 

eous-ethanolic ferric chloride solution, also yielded the 

substituted triazine (VII). The structure of material (VII) 

was confirmed by two independent syntheses, (i) by the 

reaction of 3-amino-1,2-as-naphthotriazine (9) with sodium 

nitrite in SO;.: H=SO,, a reaction which gave compound (VII) 
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in 79% yield; (ii) by the action of 10% aqueous potassium 

carbonate solution on 1,2-naphthoquinone-2_semicarbazone, :hen 

substance (VII) was obtained in 64% yield. A by-product 

of this latter reaction was l-naphthol (115) - the result 

apparently of an activated Kischner-Wolff-Staudinger re- 

action under exceptionally mild conditions.(lO) 

4-Fhenylaminogusnidine nitrate condensed smoothly with 

1,2-naphthoquinone-1-oxime to yield the corresponding hydraz- 

one (Vb), m.p. 132“. When this was refluxed in aqueous sol- 

ution, colrpound (II) was obtained in quantitative yield, 

aniline nitrate being very easily eliminated. Two other 

acylhydrarone derivatives were also investigated, a nitro- 

guanyl hyd.razone (Vc) and an S-methylisothiosemicarbazone 

salt (Vd). The acyl moieties in these systems showed them- 

selves to be more effective electrophiles towards neigh- 

bouring oxime than either their amidinium or carbemyl ana- 

logues. Thus, when 1,2-naphthoquinone-1-oxime was treated 

with nitroaminoguanidine in warm aqueous ethanol, in the 

presence of a trace of dilute nitric acid conditions that 

do not lead to triaeine formation with substances (I), (Ia), 

(Va) or (Vb) a 70% yield of compound (II) resulted, co- 

rresponding to sn extremely facile loss of nitramide. 

Under similar conditions during an attempt to form the 

hydrazone (Vd), methyl mercaptan was copiously evolved, and 

substance (II) was formed in 40.1 yield, together with 

other so-far-unidentified air-sensisive materials. The 

high electrophilicity of the nitrogusnyl group towards 

neighbouring oxime was still not sufficient eo cause inter- 
----_ 
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molecular reaction. Thus, when a mixture of equimosar 
_-----_-- 
quantities of benzaldehyde nitroguanylhydrazone and of 

acetophenone oxime was refluxed for 10 hours in aqueous 

ethanol, both compounds were recovered quantitatively. 

This work was carried out during the tenure by one of 

the authors (F.J.L.) of a State laintenance Allowance for 

Research. Satisfactory analyses have been obtained for all 

new compounds reported. 
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