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Abstract: Methylene dioximes are formed from ketoximes and CHaCll using either KO. 
with a catalytic amount of Pd(I1) complex ;? or KaCOs with 18-crown-6 catalyst. The 
reactivity of ketoximes towards CHIC1, is reversed between these two methods. 

Although there has been considerable interest in the chemical properties of superoxide ion 

(02-') from the biological aspect, much attention has not been paid to the use of Oa-' as the 

reagent in organic reacti0ns.l) This report describes a new use for 01-', which is produced 

from KOa and Pd(I1) catalysts. Thus, methylene dioximes, a novel class of oxime ethers, 2) are 

prepared from ketoximes and CHzClz using KOz in the presence of Pd(I1) catalyst 3 (es. 1). We 

R, 
X=N~H + circle 

KOz R, 

R' 
= (1, 

_( 

:;-PdCl-)z (3) a 

> R>=N-O-),-CH, (es. 1) 

(2) 

also report that methylene dioximes are likewiie prepared by using KICOs with a catalytic amount 

of 18-crown-6. Noteworthy is that the reactivity of ketoximes towards CHaCla is reversed between 

these two methods. 

As a typical procedure for the reaction using KO, in the presence of a catalytic amount of 

di-p-chlorobis(Z-methylallyl)dipalladium(II) (3) (method A), the formation of 2a (R1=R1= CsH,) is 
__ 

illustrative. To a mixture of 3 (0.2 mnol) and finely powdered K02 (4 tmnol) was added a solution 

of di-n-propyl ketone (la) (4 mnol) in CHzCla (40 mL) under argon. . .._ The suspended yellow solution 

was stirred at room temperature for 72 hr. After removal of KC1 by filtration, the filtrate was 

concentrated at reduced pressure, and the residue was chromatographed on Al,Os. Elution with 

ether afforded the methylene dioxime 2a (0.289 g, 53%) as a sole organic product. Distillation 

(108-log"/3 mmHg) gave an analytically-pure compound, and its spectral data agreed with the 

structure of =C=N-O-CH2-O-N=CZ.2) In this reaction, the unreacted ketoximes la (17%) was 

recovered with intractable palladium complexes. Although the reaction conditioi; were not 

optimized, the use of excess KO1 (2 equiv. to la) increased the yield of 2a up to 96%. It is 
_... ..,_ 

to be noted that no reaction occurs in the absence of palladium complex 3, and that the methylene 

dioximes obtained in the present work are all stable under the reaction conditions. 

A general procedure using KaCOs with 18-crown-6 (method 5) is as follows. A heterogeneous 

mixture of 1 (1 mnol), K,COs (1.1 mnol) and 18-crown-6 (0.1 mnol) in CH2Cla (10 mL) was refluxed 

at 50" under argon for 12 hr. After usual work-up, the reaction mixture was analyzed by NMR, and 

the methylene dioxime 2 was isolated by Al,O= chromatography. 
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As shown in the Table, the reactivity of ketoximes towards CHaClz differs remarkably . 
between these two methods A and B. In the former reaction, aliphatic ketoximes are more reactive 

than aryl ketoximes, whereas the opposite reactivity is observed in the latter. This clearly 

indicates that these reactions involve different reactive species. Apparently the reactivity of 

1 observed in the method B correlates with the acidity of oximes; no methylene dioximes are 

formed from less acidic aliphatic ketoximes (entries l-3). The use of more basic tBuOK instead 

of K,COs affords 2,b and zf in comparable yields from aliphatic and aryl ketoximes, respectively 

(entries 2 and 6). Therefore, it is clear that proton abstraction by the base is a crucial step 

for this reaction. The opposite reactivity of 1 observed in the method A may be thus related to 

the nucleophilicity of oximate anions which co-ordinate to Pd(I1). 

It has been recently reported that the palladium dioxygen complex ,4 is prepared from the 

palladium complex 3 and KO1. 3) The reaction of dioxygen complex 

,4 with l,e (&/Pd= 1, CHICll, 72 hr) did not afford the methylene 

dioxime 2?, but produced dibenzyl ketone (23%), similarly to our 

+Pd$Pd+-- (t, 

previous work.4) 

Table. Formation of Methylene Dioximes 

Entry Ketoximes 1 Yield of 2, % 

Method Aa) Method Bb) 
R, R, KOa-3 KICOs-18-c-6 tBu;:r:8+6b) 

1 C,H, CJ-6 (a) 53 (96)') 0 
2 CHs CHs i$ 45 0 74 

3 -(CHa),- (5) 39 0 

4 PhCH&Hz PhCHaCHa (d) 36 19 
5 PhCHl PhCH, (e) 24 65 66") 

6 Ph Ph (j) 7 83 (72)a) 76 

7 (s_) 2 90 

8 Ph PhCO (a) (h) 0 92 

a) Isolated yield. b) Yield determined by NMR, unless otherwise noted. Unreacted ketoximes 
were almost quantitatively recovered. c) Excess KDZ (2 equiv.to la) was used. _W 
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