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STEREOSELECTIVE PREPARATION OF METHYL (ZJ-CINNAMATES BY FAvORSKII REARRANGEMENT 
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Abstract: 1,3-Dibromo-1-phenylacetones, readily prepared by direct bromination of the parent 
phenylacetone, react with methanolic sodium methoxide to yield stereoselectively methyl !z) 
cinnamates in good yield. 

In the previous paper, we described a highly stereoselective method for the preparation 

of (Z)-2,4_pentadienoic esters based on Favorskii rearrangement’ and double elimination of 

hydrogen bromide from a series of 1,3,4-tribromo-2-butanones. In a survey of the literature, 

we were surprised to discover that although similar reactions with a,a’-dihaloketones are well 

known methods for preparing (Z)-acrylates,’ a related, general procedure for the efficient 

synthesis of (Z)-a,B-unsaturated esters with extended Y,b-unsaturation has not been 

developed. In the present study, the preparation of methyl (Z)-cinnamates was chosen to 

explore the potential of this new method. We are aware of only one report of a (Z)-cinnamate 

product from a Favorskii rearrangement of a dihalo-phenylacetone derivative.3 In that case, 

1 ,l-dichloro-3-phenylacetone gave methyl (Z)-cinnamate in 40% yield upon treatment with 

methoxide ion. In contrast, 1 ,l -dichloro-1 -phenylacetone produced a 4.3:1 ratio of (E):(Z) 

methyl cinnamates under identical conditions. 

We now report that 1,3-dibromo-1-phenylacetones 2a-f' yield methyl (Z)-cinnamates 3a-f* in 

good yield and with high stereoselectivity upon addition to 2 equiv of sodium methoxide in 

methanol at -20 to O’C (eq 1 and Table I).5 The (Z):(E) ratios were determined by capillary _ _ 

VPC analyses of both the crude reaction mixtures [after neutral quench (pH=7.0 sodium 

phosphate buffer), ether extraction and concentration] and the chromatographically purified 

products. 6 9’ No (E) isomers of 3d.e could be detected in the crude reaction mixtures; 

however, small amounts (61.5%) were found after chromatography on silica gel. 

The a,cr’-dibromophenylacetones, 2a-f, are conveniently prepared by direct bromination of 

the parent phenylacetones 1 a-f, respectively.* Thus, treatment of 1 in acetic acid or acetic 

acid/carbon tetrachloride (1:l) mixtures with bromine followed by addition of aqueous sodium 

bicarbonate and extractive isolation afforded the dibromides 2 which were used immediately 

without further purification.’ Although the 1,3-dibromophenylacetones, 2, could be isolated 

by chromatography on silica gel, extensive decomposition generally resulted and low yields 

were obtained. With regard to mechanism, the present work is notable in that it establishes 

that the presence of unsaturation at C-4 of a 1,3-dibromo-2-alkanone does not alter the 

(z) selectivity of the Favorskii process.” 
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Table 1: Preparation of Methyl Cinnamates from Phenylacetonesa 

Compound Yield of 3b(%) (Z):(E) (isolated) ---- 

la 80 99:l 

b 65 93:7 

C 79 99:l 

d 79 98.5:1.5 

e 78 >99:1 

f 70 99:l 

-------__ -.-----_-II ----IL--_~--_-- ----_I-_- 

a) The phenylacetones were commercially available or readily prepared by literature 
procedures; see references 9 and 10. 

b) Overall yield of 1 to 3. 
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1 a-f 2 a-f 3a-f 

a, X=H d, X = 4-Cl 

b, X = 4-CH3 e, X = 2,4-Cl2 

c, X = 3-CF3 f, x = 3,4-Cl2 
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