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Summary: Treatment of alkyl chrysanthemate with Lewis acid leads to 

C3 epimerization, while protonic acid treatment gives rise to 

selective C2-C3 bond cleavage. The latter method is successfully 

applied to the synthesis of optically active tetrahydrolavandulol. 

Interconversion of stereoisomers of chrysanthemic acid and its derivatives 

has been investigated as a method for the preparation of biologically most 

active stereoisomer, (+)-trans form. Although severa1 papers dealing with 

C1 epimerization have been presented, 1) no study has been reported on direct 

C3 epimerization. 2,3) 

In this communication we wish to report the first observation of C3 

epimerization of alkyl chrysanthemate. 

Treatment of (+)-cis ethyl chrysanthemate 1 with 30 mal% of Lewis acid 

such as A1C13, FeCl or BF3.0Et2 in heptane at 70°C for 2 hr afforded 

(+)-trans/(+)-cis isomeric mixture (94:6)4) together with C2-C3 bond cleaved 

product 3 and 4. The formation of (+)-trans isomer from (+)-cis chrysanthemate 

clearly demonstrates that the isomerization is C3 epimerization. 

The results are summarized in the following Table. 
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Table: C3 epimerization of cis ethyl chrysanthemate 

catalyst temp("C) 

AlC 70 

FeCl 70 

BF3*Et20 70 

trans content(%) yield(%) 

93.0 69 

94.4 60 

94.0 70 

The present method enabled increasing trans content of (+)-trans/(+)-cis 

mixture of chrysanthemate, which is obtained by optical resolution of synthetic 

(k)-trans/cis chrysanthemic acid 5) followed by esterification, without loss of 

optical purity. Thus 65:35 (+)-trans/cis ester could be converted into 94:6 

(+)-trans/cis ester by the same treatment as mentioned above. 

Although actual reaction mechanism is not clearly elucidated yet, we 

assumed that both C3 epimerization and CL-C 3 bond cleavage are resulted from 

a common intermidiate 2 _* Ring closure of 2 gives C3 epimerized product, and - 
on the other hand, elimination of proton from 2 causes C2-C3 bond fission to 

give 3. 6) 

Scheme 2: 
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Since reported method for C 2-C3 bond cleavage of chrysanthemate 

requires high reaction temperature (500"C),7' we focused our attention to 

exploring mild reaction conditions. 

We found that an employment of protonic acid instead of Lewis acid brings 

about the formation of ring cleaved product selectively. 
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Treatment of ethyl chrysanthemte (c/t=20/80, lO.Og, 51mmol) with 

methanesulfonic acid (1.89, 19mmol) in í,2-dichloroethane at 70°C for 2 hr 

gave esters 2 and 4 in 47, p and 46% yields respectively (Sheme 3). Ester 1 was 

found to have E configuration in contrast to Z configuration of ester 2 

obtained by thermal C2-C3 bond cleavage. 
7) Ester 4 was resulted from double 

bond miqration of ester 1. 

As the reaction conditions were mild, optically active ester 3 - 

(a D 
-18.0", neat) was obtained from optically active ethyl chrysanthemate with 

complete retention of confiquration at the Cl position. 
4,8) 

Sheme 3: 

CH3S03H 
b 
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;OOEt COOEt 

4 

COOEt 
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This method was successfully applied to the synthesis of optically active 

tetrahydrolavandulol. The synthtic route is illustrated in Sheme 4. Double - 
bond of ester 3 was reduced with H2/Pt02 - to afford ester 6(86%), which was _ 
further reduced with LiA1H4 to give tetrahydrolavandulol 1(87%). The optical 

rotation of the productlaD +12.8', neat) aqreed with the reported value. 9) 

Sheme 4: 
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COOEt \OH 
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