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Attempts to prepare 13,1&methylene prostaglandin analogues' using con- 

2 
ventxonal methods, e.g. the Corey-method 3 and the Simmons-Smith reactlon 

4 
, 

resulted In failure. Sxnce Paullssen,et al. 5 had recently converted styrene 

with dlazomethane as well as ethyl dlazoacetate In the presence of Pd(OAc)2 

In high yxelds Into the corresponding cyclopropanes, we treated a number of 

a,B-unsaturated carbonyl compounds under analogous condltlons to determIne 

the scope of this reactIon. 

We found that these reagents add stereospeclflcally c=s to a,a- or a,B-dl- 

substituted a,B-unsaturated ketones or esters In excellent yields whereas trl- 

substxtuted a,B-unsaturated carbonyl compounds dxd not react In contrast to the 

Corey-method3'6. The formatxon of cyclopropyl epoxldes as by-products (less 

than 5%) was observed In a few cases 'I whereas 

when a large excess of reagent was used'. 

allyllc alcohols reacted only 

Thus la and lb gave wxth Pd(OAc)2/CH2N2 & - - and 2b In high yxelds, whereas la - - 

afforded with ethyl dlazoacetate a 50% yield of 'J8. PdC12 as a catalyst was less 

effective and Pd(I1) acetylacetonate gave beslde 2a also the pyrazolxne 1. - 
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CH2N2 

PdOAc12 ’ 8 5 -98 % 

N2CHCOOEt 

=Y 

a= C6H5 C6H5 

b= CH3 Y 
C0C6~5 

COOEt 

1 

50 70 

As expected from carben-metal-olefln complexes 
9 as probable IntermedIates 

the formatIon of cyclopropyl ketones occurs dxrectly and does not proceed via 

the corresponding pyrazollnes, since 4 lo 1s readily lsomerlzed by Pd(OAc)2 to 

the stable 5 

CsH5 CgH5 

H 

Standard Procedure: To benzalacetophenone h (1 g) and Pd(OAc)2 (10 mg) in 

ether (15 ml) an ethereal CH2N2-solution (20 ml, prepared from 2 g N-nxtroso- 

N-methyl urea) was added dropwlse at O°C with continuous stIrrIng durng 10 min. 

After evaporatxon the residue was chromatographed on slllca gel (5 g) with 

n-hexane Yield 1.05 g (98%) a, mp 43-45OC'. 

In the following Table I our reactIons of a,B-unsaturated carbonyl compounds 

with CH2N2/Pd(OAc)2 under standard condltlons are summarized 
11 , whereas the 

following a,0-unsaturated steroldal ketones did not react in agreement with our 

substltutlon-rule' 170-acetoxy-1-methyl-5a-androst-1-en-3-one, 17B-acetoxy-2- 

methyl-5ti-androst-1-en-3-one, 17D-acetoxy-4-androsten-3-one, 17B-acetoxy-androsta 

1,4-dlen-3-one, 17B-acetoxy-androsta-4,6-dlen-3-one, 21-acetoxy-4,16-pregnadlen- 

3,20-drone 

Furthermore symmetrIca unsaturated carbonyl compounds lake dlethyl fumarate 

as well as malelc anhydrIde gave only polar pyrazollnes whereas coumarln as well 

as 1,3-dlmethyluracll falled to react. 
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