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In 1898 Wilhelm Traube (1) published the results of his extensive study of the base cata- 

lyzed reaction of ketones with nitric oxide. Typical of the reactions which he observed is that 

with acetophenone: 
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The facile hydrolysis 1 + 2 implies that the -N202Na grouping has the ability to stabilize nega- _ _ 

tive charge on an adjacent carbon atom. Indeed, we have found that the methylene protons of 2 

exchange readily in sodium deuteroxide. 

Traube was able to methylate the bis nitroso hydroxylamine salt 2 to form two crystalline 

"esters" which were formulated (2,3) as 3 and 4: 
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Compound 3, is quite unstable, decomposing in both acids and bases, as is expected of N-nitroso 

0-alkylhydroxylamines. Compound 4, m.p. 134O, is much more interesting. It can be recovered 
> 

unchanged from concentrated acids and bases and from treatment with halogens in a bomb. 
(1) The 

infrared spectrum of 4, shows strong absorption at 6.7 u, associable with the asoxy group. In 

the nmr spectrum (CDCl,) the two methylene protons appear as a singlet at 4.25 'I and the six 

O-methyl protons as a singlet at 5.90 t. 
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Base (but not acid) catalyzed exchange of the methvlene nrotons in .: occurs with case, as is 

shown by the disappearance of the mcthYlcne Deak in the nmr nnectrum. Presumahlv the activating 

y- 
properties of the -$=li-0-CH 3 groun are lawely the result of an inductive effect. That tne 

effect is substantial is indicated bv the fact that exchanpe occurs readily even in nure I)?O. 

o- 
With these facts in hand we hoped that a carbon atom activated bv the -$=N-0-CH3 eroun could 

be alkylated. Indeed, the alkvlation of 4 is a facile reaction. In the most successful proce- 
c. 

dure sodium hydride and methvl iodide are stirred together with 4 in dioxai;k:. vigorous evolution , 
\ 

cf hydrogen is observe;, ;cl: a 55% vield of 5 is ob+cZned. Analytical and spectral data are in 
._ 

accord with structure 5. The nmr spectrum shows sinplets of eaual intensitv at 5.90 T and at 
6. 

7.89 T, and a set of gem-dimethvl peaks at 7.2 and 7.3 u is clearlv visible in the infrared 

spectrum. 

5 
I-._ 

The benzylidene derivative 6 cannot be formed directlv from 4 and henzaldehvde. For suc- 
IL *._ 

cessful reaction, an excess of benzaldehvde 

brium to the alcohol 7: 
__ 
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Alcohol 7 cannot be dehydrated, but 6 is obtained bv treatrent of acetate 8 with triethvlamine 
w , 

in benzene. Analvtical and all snectral data confirm the structure of f. T!,o nmr srectrur Ctiok-.s 

the two non-eauivalent methyl groups (5.77, 5.84 T), the phpnvl rrotons (?.5'1 ~1, and the single 

vinvl protm (2.17 T). hydrogenation of f_ vields Q, which is also obtained from b<?nsvl ac~t:,- 
,. 

nhenone via Traube's reactions. 
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Compound 2 loses methanol and nitrous oxide on pyrolysis to produce the olefin 1,o (nmr: 

2.29 T, doublet [1]: 2.62 T, doublet 111; 2.67 T [5]; 5.9'2 'I [3]). 

0- 
t’ A 

0- 
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Traube found that acetoacetic ester in base absorbs only two molecules of nitric oxide with 

the formation of 11. Treatment with concentrated sodium hydroxide yields 12, from which 13 is 
L 

obtained: 
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As is the case with 4, 13 is easily alkylated on carbon, to 
\ L 

forms the benzylidene derivative 15 directly. Pyrolysis of L 

15, yields methyl cinnamate, methanol, and nitrous oxide. 
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It has been sugpestedc3) that Traube's compounds should he formulated as 

addition to the fact that this is the structure generally accorded to nitrosc 

0 

1F 
,-. 

o-o- 
R-h=fi-CH3. In 

* + 

dimers (which are 

far less stable than Traube's compounds), the exchange evidence militates against such a 

nroposal. An unambiguous case is that of 17, obtained from isobutvrophenone: 
X 

CH3 0- 
'CH-$=M-0-CH3 -$& 
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CH3,' CE3. 
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17 
Q q-q- 

I!o exchange of methyl protons in 1,7 is observed. If the structure of 17 were (CH3)3CH-r=r-CH3, 

p-q- 

then formation of (CH3)2CD-$!=y-CD3 would be exuected. 
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P- 
We refer to the -y=N-0-CH3 group as the "methoxazonvl" group, to suggest the activating 

characteristics which it holds in common with the carbonvl group. Thus, 4 is his methoxazonyl 

methane. 

It should be noted that a number of workers 
(4-9) have investigated the reactions of nitric 

oxide with anions. In all cases the reactions are of the general tyDe: 

3 
0- 

An- An-k-N:0 +---+ 
9- 

An-r=N-O- 

Hyponitrite ion is known to be formed in the base catalyzed nitric oxide oxidation of alcohol- 

ates.(7) The reaction may be thought of as: 
(10,ll) 

0- P- N = 0 R-A-R -5 O-t”_; - B- 0 
I R--C-R + 

3 

1 
R--C:R PI202 
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