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After the first discovery of diphenyl triketone by de Neuf- 
ville and von Pechmann in 1890,11 the question that how 
many carbonyl groups may be juxtaposed and what will be 
the properties of the resulting vicinal poly ketones is raised 
and has continued through the years. No polyketone contain­
ing more than four vicinal carbonyl group as free form has 
been reported, although such compound could certainly be 
capable of existence.25 1,2-Dicarbonyl and tricarbonyl com­
pounds are usually obtained by the oxidation of ketones and 
aldehydes containing active a-methyl or methylene groups3) 
or hydrolysis of a,a-dihalides which are formed by the haloge­
nation of active methylene groups.3,41 Typical agents for the 
oxidation of active methylene groups are molecular oxygen 
(autoxidation),3) potassium superoxide,° potassium permanga- 
nate.3) It was also reported that nitrosating agents such as 
nitrous acid, alkyl nitrite, and organic nitroso compound can 
be used to convert a-methyl or a-methylenic carbonyl com­
pounds into 1,2-dicarbonyl derivatives through a-oximino ke­
tone intermediate with some degree of sucess.3,6) However, 
1,3-dicarbonyl compounds react with nitrous acid to form 
trinitroso compounds, but the isolation of tricarbonyl com­
pounds from such systems has not been reported. Since ox­
imes and hydrazones such as N,N・dimethyl-, phenyl-, 2,4-di- 
nitrophenyl hydrazones can be employed as ketone or alde­
hyde functional group equivalents in organic synthesis,71 a 
number of methods have been developed to bring about such 
conversion reaction.^ Most require strongly oxidizing or re­
ducing conditions, basic or acidic media. Olah et al. have
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reported the oxidative clevage of oximes in CH2CI2 with 
aqueous bromine buffered with sodium hydrogen carbonate 
at room temperature.91 Laszlo et al. reported the carbonyl 
regeneration from hydrazones by using Clay-supported iron 
(III) nitr간e which was a source of nitrosonium ion(NO+).10) 
Previously, we have also reported the conversion of oximes 
and hydrazones into their corresponding carbonyl compounds 
by reacting with dinitrogen tetroxide in aprotic solvent such 
as THF or CH3CN under mild conditions.111

We have now found that a-oximino carbonyl compounds 
reacted with dinitrogen tetroxide under mild conditions to 
give 1,2-diketones and 1,2,3-triketones. a-Oximino carbonyl 
compounds can be easily prepared from ketones containing 
active a-methylene groups with alkyl nitrite12* or t-butyl thi- 
onitrate.13)

In a typical procedure,141 dinitrogen tetroxide solution (2.5 
mmol, CCU： 300 p/) was slowly added to the a-oximino-3- 
phenyl-3-propanone (163 mg, 1 mmol) in anhydrous tetrahy­
drofuran (5 m/) at — with good stirring. The reaction 
was monitored by t.l.c. (Kiesegel 6OF254, ether : w-hexane = l: 
1). After stirring for 40 min., 25 ml of ether was added to 
the reaction mixutre and the ether layer was twice washed 
with 10 m/ of saturated sodium bicarbonate solution to re­
move the resulting acid and then, dried over anhydrous mag­
nesium sulfate. After evaporation of the solvent, the reaction 
mixture was separated by column chromatography (Silicagel, 
Wako gel 300, ether : n-hexane= 1: 2) to give the pure 1- 
phenyl-lt2-propanedione (115 mg, 78%). All the products thus 
obtained were identified by comparing their IR,NMR 
spectra and physical datas with those from the authentic 
samples. The results obtained are summarized in Table 1.

N2O4 is known to be in equilibrium with NO* and NO3一 

in solution by its self ionization, and degree of ionization 
increases with the dielectric constant of the solvent.?이 The 
probable reaction mechanism is as follows.

The reaction appears to be initiated by nitrosation on ni­
trogen atom as shown in Scheme 2. The N-nitroso interme-
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Table 1. Reaction of a-Oximinoketones with N2O4

R】 r2 Solvent N2O4 eq. Reaction 
Time(min.)

Yieldw 뚜

Ph ch3 THF 2.5 40 72 15
Ph ch3 ch3cn 3 40 64
ch3 Ph THF 2.5 40 78 15
ch Ph CH3CN 3 60 63
PhCHz Ph CH3CN 3 60 73 16
Ph Ph THF 3 60 77 17
Ph Ph CH3CN 3 60 75

0
Ph-C- Ph THF 2.5 60 71 18

Ph
NOH

Ph-C- THF 5 60 62 18
HON O NOH THF 5 40 76 19

r CH3CN 6 40 73

a Isolated and purified yi시d.
b References for the known products of ketones are cited in the 
reference section.

O
H
C
 

H
 
- 

o
 
- 

n
h
c NbNOj ----------- -

o
n
e
 

ZOH- 
+
N
H
C
 

N
、
 

一
 

8

Q+
o
n
e

o
n
e

1

diate (1) seems rapidly to be converted to the product via 
intermediate (2).21) The yields of 1,2-diketones and 1,2,3-tri- 
k으tones are comparatively high when the reaction tempera­
tures are controlled at low temperature (below Ot：).

This method can be carried out in the wide range of the 
low reaction temperature (Ot-----40t) for short reaction
time (30 min.~l h.) and is simple for work-up after completion 
of the reaction. Thus, this method can be widely appli­
cable to the synthesis of the various multiple ketones.
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