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in this paper we descrrbe convenrent stereospecrfic syntheses of both trans 2a and cis 2b - - 

2,2-drmethyl-3-formyl cyclopropane carboxylic esters whrch are the key intermediates In the syn- 

theses of natural truns la and unnatural Cis lb chrysanthemic acrds and also therr analogs, cons- - 

trtuants of pyrethrrns and crnerins 
2.3a - . Although the trans Isomer is a powerful rnsectrcide, 

Elllott3b suggested that the ~1s series exhibits even higher lnsectlcidal activities. 

The syntheses of cis pyrethrlc acrd was achieved by JuZia's group4 and the cis_2,2-dimethyl-3- 

for-my1 cyclopropane carboxylrc acrd, whrch is an intermediate rn the elegant rsomerrsation of 

the unnatural [ l(S), 3(S) 1 chrysanthemic acid epimer to the natural one [l(R), 3(R)], was alrea- 

dy described by the RousseI Uelaf poup5. 

The methodotogy we appZied is sim-iZar to that reported in the accompanying paper’; isopropy- 

Zidene &methyl sulfurane is used as the cycZopropanation agent 2b 
on suitabZy activated carbon- 

carbon double bonds. May we point out that Corey’ has atrea& described one synthesis of trans 

chrysanthemic acid fram isopropylidene diphenyl sulfurane. 

1) CD m&h@ 2 L-dim-1 3-hy@gxp&@ cyc.k%po~ne cu&xyk.& 6 : &&.&_ay&~~.& _______- ___t_____--- ----_ -_-- ___ --- -- -----____ -___ - 

7 
a-Butenolide j_ (readily avarlable from butyrolactone) , when reacted with isopropylrdene dr- 

phenyl sulfurane6 leads to the brcyclrc lactone 58 (1.3 equiv., DMR , -78"C, Zhrs, 79%) whrch - 

is III turn readrly transformed into methyl 2,2-drmethyl-3-hydroxymethyl cyclopropane car- 

boxylate 6 in 55% yreld by the one pot transformatron described below : (a. KOH/methanol, 2N, - 

1.5 eq., reflux 2hrs - b. removal of the methanol - c. acrdrficatron to pH 6:HCl/ethylacetate, 

O°C - d. excess drazomethane until a persrstent yellow colour). 

3 
0 
5 - 6 - 
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On reaction wrth rsopropylrdene drphenyl sulfurane, the methyl 4-(tetrahydropyranyl-2-ox) 

22 butenoate 10 (easily avarlable from propargyl alcohol] 
9 

- leads to the stereospecifrc for- 

matron of the cis cyclopropane derrvatrve 11 (DMH, -78Oc, Phrs; 2O"C, lhr; 80 % yreld. rf. - 

0.59, SLO2, ethyl acetate/benzene : 3/97). The tetrahydropyranyl blockrng group In 11 1s re- - 

moved In a drlute acidic medium (perchlorlc acid 10 
-2 

N aqueous solution rn THF, 25Oc, SOhrs, 

83% yield). Care must be taken to neutralrze the acid before work-up; use of a more concen- 

trated acrdlc solution leads to a mrxture of the desrred compound 12 and the bicylrc lacto- - 

ne 5. The latter is recovered rn 80% yield when a perchlorxc acid 2N aqueous solution in THP - 

is used (24 hrs, 25Oc). This last transformation confirms the crs stereochemistry rn compounds 

~JJ and 2. The cis stereospecifrc addltron of isopropylrdene diphenyl sulfurane to cis and 
6 

trans activated olefins was already described by Corey . 

IP-0CH2 COCCH 
\ / 3 

H/ =KH 

31 

CH3 CH3 . . 
A 12 - 

HO-CH2 CCXXH3 

5 - 

SynxheAi.5 ai CL5 chJLykxnz%emic eha?Jl _ _________ ----__-_ _-__-__-------- 

Interestingly the desired c& aldehyde 
10 

2b 1s formed III good yield from alcohol 12 by - - 

use of the Collm's reagent 
11 

(Cr03/brpyrldlne, celite, CH2512 - 1O'C : 45 mn, 20°C:15 mn; 

73% yreld) or by the Corey - Suggs reagent (Cr03/pyrrdine/HCl - CH2C12, O"C, 10 mn; 20°C, 
12 

2hrs; 63% yreld) . No trace of the trans roomer 2a can be detected by NMR. - 

Finally, ~1s methyl chrysanthemate 
10 

Ibis stereospecrflcally formed usrng xopropylidene - 

triphenyl phosphorane 111 DME (WC, 10 mn; ZS'C, 0.5 hr; 50% yield). 

CH3 CH 
CH3 CH3 

CH 
3 CH '. 3 

-A 
3 

A “. 
HOCH 

2 
COCCH3 o- CH COOCH 

3 3 

12 2b - - lb - 
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41 ThaMo mc-0iy.t 2 P-&~thy.e-3-~ohmyL cyc.toyhoyavr~ cahboxyLate ‘2c-t ______-___ ___L________ ---_ _-_ ___ ___ __ --__--____ --__ - 

Isopropylrdene drphenyl sulfurane was also reacted with methyl 4,4-drmethoxy-2-butenoate 13 
2a 

- 

and produced the corresponding trans methyl 2,2-dimethyl-3-(dlmethoxy methylene) cycloprapane 

carboxylate 2, in 82% yield, identical to an authentic sample 
2 

. 

CH3 CH3 

4 

7 = 

CH3C * 
>( 

4 
COCCH3 

0 =' 

CH30 H H COOCH 
3 

14 - 2a - 

AS the transformat*on of compound 14 to trans chrysanthemrc acid &, Its analogs and - 

pyrethrlc methyl ester have already been descrrbed both by us2 and others 
3 
, the synthesis 

we propose is thus a new total syntheses of these compounds_ 

Finally, this paper reports the first total stereospeclflc synthesis of cis chrysanthemic 

esters as well as their trans analogs. We have also described the reaction of a sulfur ylid wrth 

an a,B-unsaturated lactone and to our knowledge, this LS the frrst example of such a reaction. 

The authors are grateful to Dr. G. Nomine' and Dr. J. MarteZ from RousseZ UeZaf Co. (France) 

for valuable drscussions. 
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