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Sumnary : An efficient, highly stereoselective synthesis of (lR,32/-cis-chrysanthemic acid 6 
is described. The crucial step of this synthesis was the microbiolog%l reduction of dione-1 _ 
into IS)-ketol 2. - - 

(lFJ,3S)-cis-chrysanthemic acid & is a key intermediate in the synthesis of exceptio- -- 

nally potent insecticide DELTAMETHRINE I. 

We report here a short, efficient, highly stereoselective synthesis of acid 6 based - 

on the microbiological reduction of ‘2,2,5,5_tetramethyl 1,4-cyclohexanedione 21 _* 

Among the various strains of yeasts and fungi we have screened, Curvularia lunata 

was found specially suitable for this last purpose. 

When a 36-48 h culture 
4 

of C. lunata NRRL 2380 was added to an ethanolic solution 

of the diketone 1 (final cont. - : 5 g/l) and incubated at 24OC, a single product (>,98 E con- 

version), 
3 

identical (G.C. and T.L.C.) with the authentic racemic keto-alcohol2 , could be 

detected after 3 days. After filtration on celite, extraction with dichloromethane and recrys- 
20 

tallization from hexane, a product, m.p. 103-104OC, [al, + 89.7O (c q 3 in MeOH) was obtained 

in 70 X yield (not optimized). G.C. of its isopropyl urethane derivative’ on a chiral statio- 

nary phase 
7 

indicated the exclusive presence of a single enantiomer. The CD spectrum of this 

compound exhibited a strong positive Cotton effect centered at 290 nm, as expected for the 

(S)-2,2,5,5_tetramethyl I-cyclohexanone bearing an equatorial 4-hydroxy group8. 

Finally this compound was converted, in an overall yield of 80 %, according to the 

previously outlined sequence of reactions 
3 , 

m.p. 83-84OC, [ali 

into enantiomerically pure (lR,3S)-lactone 2, 

+ 78O (c = 1.2 in CHC13), litt.9 : m.p. 83OC, [ali + 77.6O (c I 1.8 in 
20 

CHCl 1, through mesylate 3, m.p. 56-57OC, [a], 

M;a 

+ 60.7O (c = 3.4 in CHC13) and mesylate 4, 

+ 24.7O (c q 1.9 in CHC13). Th e absolute configuration observed for the bicyclic lactone 

5 was in agreement, as expected, with a pure, - intramolecular SN2-type displacement of the 

mesyl group during the base-induced cyclization of (S) compound 4, - 

61b 

The lactone 2 has been previously transformed into (lR,3S)-cis-chrysanthemic acid -- 

-. 
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