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Chromyl chloride oxidations of olefins are notorious for producing complex 

mixtures of products.'-6 Chlorohydrins, chloroketones, epoxides, and dichlorides 

are among the products which have been found. We have reported5 that chloro- 

ketones are formed selectively when the oxidations are carried out in acetone. 

We have also found6 that chlorohydrins and epoxides are the major products when 

the oxidations are performed at low temperature in methylene chloride. A remark- 

able aspect of these low temperature oxidations was the discovery that the chloro- 

hydrins are those resulting from highly stereoselective cis-addition of the ele- 

ments of OH and Cl across the olefinic linkage. To account for these unu,sual 

observations a new mechanism involving organometallic intermediates (Cr-C U-bonds) 

was proposed.' 

We have now found another modification which leads to highly preferential 

formation of a single useful product. When chromyl chloride oxidations of ole- 

fins are performed in the presence of acetyl chloride, vicinal chloroacetates 

are produced in good yields. 
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The reactions were performed at -?a0 using methylene chloride/acetyl chloride 

(2:l) as solvent. The following procedure is representative: 1-Hexene (2.52 g, 

30 mmol) was added to a stirred solution of chromyl chloride (4.96 g, 32 mmol) in 

methylene chloride (100 ml) and acetyl chloride (50 ml) at -78'. The reaction 

mixture was stirred at -78O for 1.5 h then the temperature was raised and the 

stirring was continued at room temperature for 1.5 h. After cooling to O', 3 ml 

of dimethyl sulfide was added. The purple solution was concentrated to dryness 

under reduced pressure. Water (100 ml) and ether (50 ml) were added and the 
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TABLE 1 

olefin 
total yield of 

chloroacetate (%) isomer distribution 
b 

1-Hexene 

1-Decene 

77a 1-acetate:2_acetate = 5.2:1 

88 
b 

1-acetate:2_acetate = 5.1:1 

(Z_)-5-Decene 7Eb erythro:threo =l 

(E)-5-Decene 64a erythro:threo =l 

Styrene 55b only C,jHsCH(C1)CH20AcC 

(E)-Cyclododecene 56b threo (>95%) 

Cyclohexene 71a erythro:threo =l 

3-Ethyl-3-Octene 44a 4-acetate:3-acetate = 9 

:2.0 

:4.5 

:2.5 

:l 

2-Methyl-1-tridecene 2gb only CllHzrC(CHa) (C1)CHrOAcC 

a. Isolated yield after distillation. b. Determined by glc using an internal 

standard. c. The assignment of regioisomers in these cases was made using NMR 

(Ccl,,, TMS): 2-chloro-2_phenylethylacetate, 6 = 4.34 (d, CHzOAc), 5.0 ppm (t, 

CHCl); 2-chloro-2-methyl-1-tridecyl acetate, 6 = 4.15 ppm (s, CHzOAc). d. Deter- 

mined by hydrolysis to the corresponding chlorohydrin, which was analysed by 

glc (ref 6). 
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The chloroacetate 2 was purified by preparative TLC (silica gel, ethyl - 

acetate-hexane (1:20) ). In this way the regioisomer 1-chloro-2-decyl 

acetate was removed. 

Epoxides were rapidly opened by acetyl chloride under the reaction con- 

ditions as shown by a control experiment. Epoxide opening has been shown 

to account for the trans-adducts formed in related chromyl chloride 

oxidations of olefins.6 


