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Oxidation of aliphatic ketoximes (1) and 

aldoximes (2) by lead tetraacetate (Pb(OAcjq) has been 

reported to lead to unstable geminal nitrosoacetates and 

to dimeric nitrosoacetates, respectively, while a,S-un- 

saturated and arylaldoximes afforded oxime anhydride 

N-oxides and carbonyl compounds (3). 

When applying this reaction to hindered ketoximes, 

we noted the formation of hydroxamic acid derivatives. 

2,2,6,6-Tetramethylcyclohexanone oxime was chosen for a de- 

tailed study. Its reaction with an eguimolar amount of 

F%(OAC)~ (10 min., room temperature, acetic acid as 

was found to produce the hydroxamic acid derivative 
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I, R = Rl = OAc: II, R = OAc, Rl = OH: III, R = CF3C02, 

R1 = OH, IV, R = Rl = OH. 
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Upon saponification with methanolic potassium carbonate 

(24hr., room temperature) I gave the s-acetoxylhydroxamic 

acid II (84%based on oxime, m.p. 74-7S" (hexane)). Oxi- 

dation of 2,2,6,6-tetramethylcyclohexanone oxime with an 

equimolar amount of P~(OAC)~ in trifluoroacetic acid for 

10 seconds led to the e-trifluoroacetoxylhydroxamic acid 

III (309& m.p. 82O (hexane)). Compound III underwent 

facile hydrolysis in boiling water to the s-hydroxylhydrox- 

amic acid IV (94%, m.p. 112-113' (hexane/ether)). 

Oxidation of 2,2,6-trimethylcyclohexanone oxime 

with P~(CAC)~ in trifluoroacetic acid gave s-trifluoro- 

acetoxylhydFoxamic acid V (54%, m.p. 78-80° (hexane)). 

A similar behaviour was observed for 2-methylcyclohexanone 

oxime which reacted in trifluoroacetic acid to yield approxi- 

mately 40% hydroxamic acid and 60% 2-methylcyclohexanone. 

Analogous oxidative fragmentations were also observed for 

3-oximes of 4,4_dimethylsteroids and camphor oxime. Investi- 

gations on unhindered ketoximes (4) indicated formation of - 

geminal nitrosoacetates, carbonyl compounds, and nitric oxide: 

no hydroxamic acid derivatives could be detected. 

We next turned to the P~(OAC)~ oxidation of hinder- 

ed aldoximes. As a convenient model for the study of this 

reaction syn-O-methylpodocarpinaldoxime ((51, m.p. 143O) was 

chosen (6). Reaction of this compound with E~(OAC)~ in 
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methylene chloride (5 min., room temperature) yielded the 

nitrile oxide VI (94%, m.p. 132O (methanol)). Heating the 

nitrile oxide in acetic acid transformed it quantitatively 

to the hydroxamic acid derivative VII (m.p. 150' dec.) 

probably via rearrangement of the initial adduct VIIa (8). 

no’ ‘H 

VI, R = -CNO; VIIa, R = -C(OAc)NOH;. VII, R = -CONHCAc 

VIII, R = Ok 

Sodium borohydride reduction of VI afforded a quantitative 

yield of the starting aldoxime. The nitrile oxide proved 

to be stable at room temperature and could not be made to 

dimsriae to the corresponding furoxan on heating. The 

nitrile oxide reacted readily with vinyl acetate affording 

a 1:l mixture (9) of the diasfereomeric 5-acetoxylisoxaao- 

lines VIII, which was converted by refluxing in acidic 

ethanol (10) to the expected isoxazole IX (SO%, based on 

nitrile oxide, m.p. 104O (chloroform)). 

When reacting dehydroabietinaldoxime and abietin- 

aldoxime X (11) with Pb(OAcj4 only hydroxamic'acid deriv- 
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atives corresponding to compound VII were formed. The 

stability of 0-methylpodocarponitrile oxide is therefore, 

no doubt, due to severe steric hindrance. 

In an attempt to generalize this reaction it was 

noted that only Syn-aldoximes gave consistently high yields 

of products derivable from intermediate nitrile oxides. 

Thus xc-trimethylacetaldoxime (6) yielded with Pb(QAc)4 in 

methylene chloride at room temperature N-acetoxyltrimethyl- 

acetohydroxamic acid (80%. m.p. 116.5~~ (hexane)) the structure 

of which was verified by independent synthesis by known 

procedures (8). The intermediacy of nitrile oxides was 

further d'emonstrated by scavenger experiments with vinyl 

acetate, which led to isoxasoline derivatives. The aldoximes 

were dissolved in a large excess of vinyl acetate (and 

methyle:ne chloride when necessary) and reacted at -78O with 

an equimolar amount of Pb(OAcj4 (10 min.) followed by addi- 

tion of the stoichiometric amount of triethylamine to neu- 

tralize the acetic acid (12) liberated in the oxidation 

reaction. Trimethylacetaldoxime (100% syn), i-butyraldoxime 

(75% syn), and benzaldoxime (100% syn) were thus converted 

to 5-acetoxyl-3-t-butyl-2-isoxazoline (80%, m.p. 51° (hexane/ 

ethanol)), 5-acetoxyl-3-i-propyl-2-isoxazoline (97%, based on 

syn-oxime, m.p. 33.5-34O (pentane)), and 5-acetoxyl-3-phenyl- 

2-isoxa,zoline (El%, m.p. 90-90.5O (13) (hexane/ethanol)). 

respectively. 
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When anti-bensaldoxime was reacted with Pb(OAc)4 

in the presence of vinyl acetate and subsequent addition of 

triethylamine, a mixture of products was obtained from which 

could be isolated 5-acetoxyl-3-phenyl-2-isoxasoline (10%). 

benzaldoxime (15%), and benzaldehyde. Similar results were 

obtained for acetaldoxime (30% syn) which gave a product 

mixture containing not more than 20-30% of 5-acetoxyl-3- 

methyl-2-isoxazoline as estimated by infrared analysis. 

Anti-aldoximes, therefore, appear to follow a different 

reaction path, and we are presently engaged in investigations 

to obtain a satisfactory explanation for this behaviour. 

Triethylamine was found to act merely as an acid 

scavenger since the oxidation in its absence also proceeded 

to isoxazoline derivatives, albeit in low yield, the main 

product of the reaction being the N-acetoxylhydroxamic acid. 

In the oxidation of trimethylacetaldoxime some (10%) of l- 

acetoxyl-1-nitroso-2,2-dimethylpropane (14) was also detected 

which on refluxing with a catalytic amount of triethylamine in 

ethereal solution rearranged to N-acetoxyltrimethylacetohydrox- 

amic acid. A similar reaction was observed previously (15) in 

the rearrangement of a-chloro-a-nitrosotoluene to bensohydrox- 

amic acid chloride. 

All compounds for which a melting point is recorded 

gave satisfactory elemental analyses. Spectral data (NMR, 
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IR, UV) verifying the structure assignments of the new 

compounds were obtained in all cases. 

The experimental results so far obtained for 

the ketoxime oxidation indicate a mechanism proceeding 

via carbon-carbon bond fission to a nitrile oxide and a 

stabilized carbonium ion (A) with subsequent solvation 

by acetic acid and product formation. 

- CH 
I 3 
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W 0NC-C-(CH2)3-C 
+ 
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= 
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The aldoxime oxidation likewise involves the intermediacy 

of a nitrile oxide. However, its formation might be the 

result of a concerted process for which a cyclic lead 

organic transition state is proposed (B). 
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