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 Treatment of aisophorone (1) with tBUOOH in the presence of palladium (II) or 

copper (I) catalyst gives ketoisophorone (2) selectively. A similar treatment of 

silyl enol ether 7 derived from 1 affords 6hydroxylisophorone 8.

 The use of t-BUOOH in the presence of metal catalyst is one of the most efficient and mild method 
for achieving selective oxygenation of organic substrates with hydroperoxides,1) and its application 
in synthetic chemistry continues to increase. We report here a procedure for the selective oxygenation 
of aisophorone (1) at either the C4 or C6 position with this reagent. 

 The oxygenation of 1 at the C4 position can be performed with tBuOOH in the presence of Pd(II) 
catalyst to give ketoisophorone (2). To our knowledge, this is the first direct transformation of 
aisophorone into ketoisophorone2) which is known as one of the useful precursors for synthesizing 
natural carotenoides and flavoring materials such as in perfumes. 3) The preparation of this compound 
so far reported is based on the metalcatalyzed oxygenation of Sisophorone by molecular oxygen. 4) 

 The treatment of 1 with 80% tBuOOH5) (2 equiv.) in the presence of catalytic amounts of Pd(OAc)
2 

and Et3N [l/Pd(OAc)2/Et3N=10/1/2, benzene, 50C, 48 h ] gives 2 in 4955% GLC yield as the sole 

product. 6) The reaction is in contrast to the recently reported oxygenation of 1 by molecular oxygen 
with FeCl3 catalyst affording 3formyl5,5dimethyl2cyclohexenlone predominantly.7) 5,5Dimethyl

(1)

 1 2 

2cyclohexenlone (3) is similarly oxygenated at the C4 position to give the corresponding product 

in 32% yield. However, 3methyl2cyclohexenlone (4) and 2cyclohexenlone (5) produce mcresol 

(27%) and phenol (5%), respectively, showing that the aromatization of cyclohexene ring prevents the 
oxygenation. 

 From a brief study of the reaction shown in eq. 1, the followings are to be noted. Firstly, the 

presence of a large excess of Et3N [5 equiv. per Pd(II)1 inhibits the reaction, and the absence of 
Et3N reduces the product yield to 32%. Secondly, the use of other palladium(II) catalysts such as 

(PhCN)2PdC12 and Pd(OCOCF3)(OOtBu) affords similar results. Thirdly, treatment of 1 with 
Pd(OCOCF3)(OOtBu) (1 equiv.) in benzene (24 h, 25C) followed by addition of NaCl gives a irallyl

palladium(II) complex 6, diuchlorodi(1oxa3,5,5trimethyl3cyclohexenyl)dipall adium(II),8) in 19%
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isolated yield. This suggests that the transformation of 1 2 could follow a pathway involving 

the complex 6. The use of CuCl in place of Pd( II) catalyst under the comparable conditions in the 

absence of Et3N affords 2 in 52% yield. In this case, a radical process is likely involved since 

no reaction takes place in the presence of hydroquinone (5 mol%). By contrast, the Pd(II)catalyzed 

reaction occurs even in the presence of hydroquinone. 

 The oxygenation of aisophorone at the C6 position was achieved by treatment of its silyl enol 

ether 7 with anhydrous tBuOOH (2 equiv.) in the presence of CuCl catalyst (7/CuC1=10/1, benzene, 

50C, 19 h ). The hydroxy enone 8 was isolated in 44% yield as the single product after acid 

hydrolysis of the reaction mixture (eq. 2) Other silyl enol ethers derived from 35 also gave the 

corresponding products in 3860% yield. This method may be an alternative approach to the MCPBA 

oxidation of silyl enol ethers into ahydroxy enones.9)

(2)

7 8
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