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The reaction of enol silyl ethers 1’ with m-chioroperbenzoic acid (MCPBA) to afford 

cr-hydroxy ketones 2 has become a generally employed synthetic technique 3’4 (Eq. I). 
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Initial studies 
sb,ba 

led to the postulate that the reaction pathway involved the inter- 

mediate epoxide 3, which then underwent acid promoted cleavage to afford the carbonium ion 4, 

and subsequent 1,4-silicon migration gave the a-silyloxy ketone 2. Hydrolysis of 2 afforded 

the product 2 (Scheme 1). 

Scheme 1 

In one instance, a heterocyclic epoxide of type lwas isolated, but numerous other attempts 

have failed to isolate 1 in the more general carbocyclic case. 3a,3c,sg,ra,s Evidence for 4 
- 

was obtained when the enol silyl ethers of aldehydes 6 afforded 1. 3c (Eq. 2). In this case, 
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trapping of 4 by m-chlorobenzoic acid (MCBA) was competitive with the silicon shift. 

We would like to report that intermediates of type lare probably generally involved in the 

mechanistic pathway leading to 5 in the MCPBA oxidation of l6 (Scheme 2). 
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Addition of la to a solution of MCPBA in either ether or hexane followed by immediate (ca 

5 set) addition ofacetic acid and then chromatography over alumina affords a I:1 mixture (42%) 

of 8 and 2. “s Quenching with acetic acid 10 min after the addition of _‘a_ to the MCPBA is com- 

plete gives 2 but no 8 after treatment of the reaction mixture with alumina, while normal aqueous -- 

workup of the reaction ” after 10 min affords only 5a -* ’ These results indicate that 2. the 

initial product of the reaction of la with MCPBA, is indeed cleaved by MCBA and that the re- - 

sulting carbonium ion is trapped to produce 7a. Alumina mediates the transformation of 7a - - 

into g_, while in the absence of alumina treatment, 2 is transformed into & by the 1,4-silicon 

shift (Eq. 3). Rapid addition of acetic acid provides a nucleophile capable of competing with 

Arfio ‘V 
OSiMe 

0 
‘r.. 3 

0- 

OH 1,4-Si% 
+ 5a (Eq. 3) 

-HOCOAr 

7a - 

the MCBA for 2, while addition of acetic acid at a later point has no effect since 3a has - 

already been transformed into j’a. - 
The established intervention of &lo suggests the intriguing possibility that the use of 2 

equivalents of MCPBA in the oxidation of 1 might lead to products which have undergone ring - 
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cleavage, overall the equivalent of ozonolysis of k under mild conditions. 

Treatment of la with MCPBA (2.5 eq) at rt in ether for I8 hr provided a mixture of products 

(which were isolated after treatment with pTsOH in CH30H (rt. 18 h) ). Workup and separation 

by preparative tic or vpc afforded ester 11 and 12 (1:1.8) in 90% yield. Use of larger excesses - 

of MCPBA resulted in almost exclusive formation of 12. Monitoring the reactions by tic, con- 

firmed the appearance and disappearance of 5a. - This implies that direct capture of 3a by MCPBA - 

did not occur and that II and 12 arise by Baeyer-Villager oxidation of 5a to 11, cleavage, and - - - 

partial oxidation of the resulting aldehyde 14 by HCPBA.ll Although we were unable to positively 

confirm the presence of 13 by NMR; evidence in support of this pathway is strong. Oxidation of - 

2 under comparable conditions with 1.5 eq of HCPBA provides the same mixture of fiand 12 

obtained previously. Further, treatment of kwith 1.0 eq of MCPBA for 12 hr at rt providing 

g (in situ) followed by further treatment with 1.5 eq of MCPBA again provides, after workup, 

essentially the same mixture of 11 and 12. - - 

For preparative purposes, use of only I eq of MCPBA in the second step allows formation of 

11 as the major product (>99:1) in ~70% yield. - Finally, the reaction appears to have potential 

utility since regiospecific oxidation in unsymmetrical cases is possible. Treatment of enol 

silyl ether I5 as above with successive equivalent portions of MCPBA affords o-methyl ester - 

acetal c upon acidic methanol treatment in %50-60% yield. Only trace amounts of the derived 

diester appear to be formed. During the Baeyer-Villager rearrangement, migration of the oxygen 

substituted carbon occurs exclusively.12*‘3 

R’02C (CH2) 4-R 

11 R=CH(OCH3)2; R’=CH3 - 

12. R=C02CH3; R’=CH3 

14 R=CHO; R’=H,TMS - 

13 Is 16 - - 
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It was initially thought that the production of zwas due to a solvent effect, 3e but 

formation of zwas subsequently found to be occurring during chromatography of the crude 

reaction mixture on Woelm activity I alumina. 

2-Acetoxycyclohexanone, &: mp 39.5-40°C (lit. mp 41-42OC; M. Bermann and M Grierth, 

Justus Liebigs Ann. Chem., 448, 48 (1926)). 

2-(m-Chlorobenzoyloxy)cyclohexanone, 2: mp 62-62’~; NMR (cDc’~) 6 i.a-2.a(m,att), 5.5 

(m,lH), 7.5 (m,2H), 8.1(m,2H); IR (Nujol) 1730, 1720 cm-‘; M+‘254, 252. Note that an 

incorrect mp for swas inadvertantly reported in ref 3e. Anal. Calcd. for C13H13C10 : 
3 

C, 61.50; H, 5.15. Found: C, 61.67; H, 5.13. 

2-Trimethylsilyloxycyclohexanone, &: Sample collected with preparative GPLC (5% Se-30; 

12O’C); NMR (neat)6 O.O6(s,9H), 1.2-2.5(m,8H), 4.09(m,lH); IR (neat) 1725 cm-‘; M+ 186. 

Anal. Calcd. for C H 
9 ‘a 

Si02: C, 58.02; H, 9.74. Found : C, 57.81; H, 9.68. 

The structure of intermediates 3a and 7a is inferred from their chemical behavior, they - - 

have not been isolated or spectroscopically observed. 

Oxidation of hydroxyl groups has been observed: E.G. Rozantzev and M.B. Neiman, 

Tetrahedron, 20, ‘3’ (1964). 

For an example of such an oxidative cleavage, see L. Knof, Ann., 656, 183 (1962). 

Satisfactory spectral data and high resolution mass spectra1 or elemental analysis has 

been obtained for 15 and s. 
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