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STEREOSPECIFIC CYCLOPROPENIC SYNTHESIS OF CIS-CHRYSANTHEMIC 

METHYL ESTER.2. THE BY-PASSING DIAZOALKANE WAY (1). 

M. FRANCK-NEUMANN: M. MIESCH 

Equlpe de Recherche AssociCe au CNRS no 687, Instltut de Chlmie 

de 1'Unlversitg Louis Pasteur, 1, rue Blaise Pascal 67008 Strasbourq, France. 

A nte/reospecc,+cc nyntheu 06 cti-chhy>anthematt by cataLy.tcc hgdmgenatm 06 a cy- 

cLoptopene AA dencubed The ~~equtied p’~wu’~doh, a SH-pyhazok, LA obtauwd hehe wa a nou& 

dlavuon t~e.ac.t~_on and MnCJ? dehyakogenatcon 06 a A'-pyhazo&ne, ~v&eu.o! 06 the mote cwnbuuomt 

dAazoaddctbon m&hod. 

The powerful natural lnsectlcldes from pyrethrum are all esters of 

trans-chrysanthemic or pyrethrlc acids. It was however seen that unnatural -- 

cis-chrysanthemlc esters can show hlqher activities (2). We reported recently 

on one of the very few total stereospeclflc syntheses of cls-chrysanthemic me- 

thyl ester in which the key step involved the selective hydrogenation of the 

corresponding cyclopropenlc ester (3) : 

This synthesis, although very simple and fortunately devoid of complications, 

suffers nevertheless from some drawbacks, the main of which being the use of 

the highly unstable 2-dlazopropane (DAP). This paper describes now a new cy- 

clopropenlc synthesis of cis-chrysanthemic ester which does not necessitate an 

acetylenic starting ester nor an unstable diazoalkane. Furthermore, no sophls- 

ticated selective hydrogenation step 1s required. 

The easiest way to reach to a cyclopropenic ester being still the pho- 

tolysls of a 3H-pyrazole, the problem was to obtain the latter otherwise than 

by a 1,3-dlpolar cycloaddltlon reaction. With this goal in mind, we found that 

a number of 5,5-dimethyl A'-pyrazollnes can rapidly be dehydrogenated in high 

yields to 3H-pyrazoles with manganese dioxide (4,5). The ease of this conver- 

sion 1s however strongly dependent from the substitution pattern and we had,at 

first, to check the feasibility of the reaction in this particular case. The 

cycloaddition of 2-dlazopropane to methyl 6-methylsorbate leads, after acidic 

treatment, to a mixture of the A*-pyrazolines 1 and 2 (4,6). The reversed re- 

qioisomer 2, 1s cleanly oxldlzed by Mn02 into the known 3H-pyrazole 2 (3), 
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whereas the lsomerlc structure 1 is transformed into a mixture of several un- 

ldentlfled compounds. 

E=CO,Me 

The required A'-pyrazollne, bearing the ester group In position 4, has 

now to be obtained wlthout a dlazoalkane. This 1s generally achieved most S~III- 

ply by condensation of hydrazine and an a,8-unsaturated ketone (7). As the 

lsobutenyllc double bond can be formed in the last step, and In order to esca- 

pe side reactions during the condensation step with hydrazlne, we started from 

the tertiary alcoholic enone ester 5 conveniently prepared from the known com- 

pound 4 (8) by a novel dlanion reaction (4,9) : 

a: 
c 

6: - 

s E= CO,Me 5 s 
I,1 equlv. NaH , THF , 65'C b 1,lequlv Bull,0°C,15min 
3 equlv. CH3COCH3 , r.t. , 15 mln d log A1203 basic fonn for Ig crude 2 , MeOH ; 12 h 

pale yellow llquld, 
Ether I I) , IR 

Isolated II-I 72 X yield from 4, by S102 column chromatography (Hexane- 
v(OH) 3500 cm-'(broad), v(C=O) 1720 cm-' and 1685 cm-', v(C=C) 1630 cm-', 

NMR 6 = I,30 (6H.s) I,96 (3H,s) 2,12 (3H,s) 2,74 (2H,s) 3,74 (3H,s) and 3,90 (IH, 
broad s) 

The condensation with hydrazlne hydrate has to be performed rather 

drastically, by heating in acetic acid as solvent, dlstllllng flnaly the acid 

under normal pressure, until the temperature of the mixture reaches 180°C. In 

these conditions the almost pure A2 -pyrazoline l is obtained An nearly quantl- 

tatlve yield after simple dilution with water and extraction with chloroform. 

The following oxidation with MnO2 (10) in methylene chloride is a rapid reac- 

tion, glvlng the sole 3H-pyrazole S (11) : 

s 

a. 1,l equlv. N2H4,H20 , AcOH, 180°C 
b. 8g Mn02 for Ig 1 , CH2C12 under Argon , r t. , I h 
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1 pale yellow llquld , IR broad absorption between 3300 and 3500 cm-' 
8. pale yellow llquld, isolated pure In 86 % yield from 6, by flltratlon on S102 , IR v(OH) 

3500 cm-', v(C=O) 1710 cm-', C=C-C=N 1635 cm-' , UV Xmax = 262 run (7600) and 368 mn 

(280) , NMR 6 = I,30 (~H,s) I,53 (~H,s) 3,32 (W,s) 3.48 (IH,s) and 3,85 (3H,s). 

The photolysls of the 3H-pyrazole S (12) leads then to the unique cy- 

clopropene 2, which has not to be isolated and 1s directly hydrogenated cata- 

lytlcally over 5% Palladium on chalrcoal. Rapid adsorptlon of the stoechlome- 

tric amount of hydrogen occurs glvlng the cls-cyclopropanlc derlvatlve lo. 

9 - 

10 - 

8 9 overall 94% 10 

can be obtalned In 95% yield by evaporation of the lrradlatlon solvent, but not further 
purlfled ; llquld,IR v(OH) 3450 cm-'(broad), caracterlstlc cyclopropenlc absorption at 
1825 cm-',v(C=O) 1680 cm-', NMR 6 = I,25 (~H,s) I,30 (6H.s) 2,76 (2H,s) 3,82 (3H,s) 
and 4,02 (lH,s) 
colourless llquld, Isolated pure In 94% yield by flltratlon on SIO1 (Hexane-Ether 2 I) , 
IR v(OH) 3400 cm-'(broad), v(C=O) 1705 cm-' , NMR 6 = I,20 (6H,s) 1,24 (~H,s) 
3,62 (3H,s) other H as multlplets between I,30 and I,92 (SH). 

The clean conversion of the pyrazole 8 into a cyclopropene 1s remarka- 

ble here In view of the fact that the reaction proceeds In this case through 

an alkylvlnylcarbene with an alcoholic function in the same molecule (13). 

The last step, i.e. the introduction of the double bond was best 

achieved with mesyle chloride in presence of an excess of trlethylamlne. In 

these conditions no lactonlzatlon 1s observed, In spite of the favourable cls 

configuration (14), and a 1:2 mixture of cls-chrysanthemlc and cls-lsochrysa* 

themlc methyl esters 1s obtalned (85%). Isomerlzatlon with sulfuric acid, a 

known procedure (15), gives then the sole cls-chrysanthemate 12 isolated af- - 

ter Si02 flltratlon (2% Ether in hexane) in 76% yield based on the 3H-pyra- 

zole 8 (Overall yield from compound 4 : 47%). A second possibility, in fact - 
the first we tried, 1s to transform, in contrary, the alcohol c into the lac- 

tone 11 (t. BuOK , bz, 80°C ; 1 h) which can in turn lead to cls-chrysanthe- - 

mic acid (60% from the pyrazole) by the known procedure of J. Martel et al. 

(MgBr 2r pyridine ; 125OC ; 14 h) (16) - 

a. 3,s equlv. Et3N , CH2Clp 
c. H2S04 cat , dlox. 80 C, 4 h 

b 1,5 equlv MsCl ; CH2C12 -5"C, 20 mln , r t , 12 h 
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CNRS (AJP "Agfiochutu", DLccnLon no 3.513). We rMe 

Rounbel-U&ad. 
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