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Summary - Cyclopropanation of a chiral a&unsaturated bicyclic lactam derived 

from tert-leucinol and levulinic acid gave after 4 steps, the title compound in > 

99% ee. 

We have recently described the synthetic utility of chiral bicyclic lactams l-3, as 
precursors to a variety of enantiomerioally pure quaternary Carbon compounds.1 Furthermore, a 

novel asymmetric cyciopropanation based on these bicyclic lactams has also appeared from 
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these laboratories2 As a result of these successes, we have now turned our attention to an 

efficient entry into the insecticidal substances derived from natural pyrethroids, an important 

class of agricultural agents due to their low mammalian tcxicity and biodegradability.3 In this 

armory of pest control substances are two pyrethroid analogs, cypermethrin 4 and deltamethrin 
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5 which are in wide commercial use because of their photostability and high insecticidal 

activity.4 The efficacy and level of activity of these substances is highly dependent upon the 
relative and absolute stereochemistry about the cyclopropane ring. In the case of I, the most 
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potent commercial insecticide, the greatest activity is exhibited by the cis-(1 R, 35) 

configuration.5 Although a number of syntheses of deltamethrinic acid 6 have been reported, 

primarily aimed at cyclopropanation reactions,gh only very few synthetic routes have been either 

enantioselective4be or asymmetric7s 

For the first time in these studies, we introduce the bicyclic lactam 8,s obtained in 92% 

yield from t-leucinol 710 and levulinic acid, by azeotropic removal of water. The unsaturation 

0 

7 8 9 

was introduced by metalation (LDA, -78” C, THF), selenation (PhSeBr, -78” C, 4 h), and 

oxidation with hydrogen peroxide to give 9 in 7580% yield.11 Cyclopropanation of 9 was 

performed in two fashions. The first was treatment of 9 with 2.0 equiv of diphenylsulfonium 

isopropylide12 which gave the endo product 10e in 94% yield.13 The exn-diastereomer, IOx, 

could not be detected (vpc) and our limits of detection were estimated at .g5%. However, when 

diazoisopropanel4 was added to (+)-9 (EtsCl, 25” C, 19 h) and the intermediate pyrazolines 

were irradiated (UV lamp, 4 h), an 88% yield of lOe-10x was obtained as a 1:l mixture (vpc). 

The structural assignment of 1Oe was conveniently determined by homonuclear NOE studies 

which showed enhancement of Ha when the syn-methyl (Mea) was irradiated. The endo- 

addition is also consistent with earlier work from our laboratory.2 

The synthesis of deltamethrinic acid 6 continued by reduction of 10e using Red-Al (0.7 

eq, THF, 25” C) which furnished the carbinolamine 11. This intermediate was directly subjected 

to hydrolysis with tetrabutyl ammonium dihydrogen phosphate (CH~CIZ-H20, 1 :I, 96 h, 25” C). 

The resulting keto-aldehyde 12 is quite volatile and in order to avoid losses, the crude material 

was immediately treated with the orange triphenyl phosphine-CBr4 reagent reported by 

Ramirez.15 The dibromo olefin 13 was, therefore, isolated pure in 42% overall yieldis from the 

lactam i0e. Finally, haloform reaction ‘7 of the methyl ketone using bromine-sodium hydroxide 
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(-10” C, 4 h, then reflux 1 h) gave cis -(IS, 3R)-6 in 81% yield; mp 12~~30”, [a]:2 -16.8” (c 1.5, 

CHCl3). Comparison with an authentic sample (mp 129-132*, [a]D 17.3’, C 1.5, CHCl3) 

obtained from Rousell-Uclaf showed that the synthetic material from this study was well within 

acceptable limits.18 From the sign of rotation of 6, it may also be concluded that the addition of 

the sulfur ylide to 9 proceeded from the endo face. Due to the use of L(S)-t-leucinol, we 

reached the optical antipode of the commercial material. Undoubtedly, use of D(R)-t-leucinol 

would lead to the correct enantiomer. 

This asymmetric cyclopropanation process is quite general and a detailed account will be 

reported in due course. 
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