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Recently we reported that gem-orCanometallic compounds of general formula: - 

( I6 Li , MI= -R(o)? or -B(0)2(riBuLi)]Li (1) and LT=W= -Al(inu):, (2) ) 

react with aldehydes and ketone e to give olefins very probahly xcordin~ tc an ndditicn- 

elimination sequence (3) I 

R-Cd 
M 

'M' 
+ O=C\/- R-C&-$-M - 

k, 1 
R-CH=C< 

The results of this investigation led 11s to assume that a 'Citti;: like" olefination 

reaction of the above type could be obteincd by usin,: other Cam-orCanometa.llic compounds - 
containing at least one cnrbon metal bond capable of addition to a carbony!. moup. 

We wish, now, to report a simple new msthod of methylenxtion of aldehydes and ketones 

with a methylene magnesium halide. 

S.ethylene magnesium bromide and iodide have been prepared previcusl:r from the 

corresponding methylene halides and magnesium (4). The reactivity of the-r compounds toward 

carbonyls has been reported to be excepticnally low (4). 

Ye have now found that treatment of methylene iodide with magnesium amalpam (or, less 

conveniently, magnesium turnings) at room temperature in ether-benzene 111 xffcrds in oa. 

60$ yield, stable 0,2 Molar solutions of methylene m.lCnesium iodide which rraxcts 7:: i t t- 

water to ,+ve methane and with aldehydes and ketones affording the product of rubstitution 

of the carhonyl group by a methylene in good yields. 

The Gem-dimetallic nature of this Gripard rvacent has been confirmect by carhon@?,ation - 

which led to malonic acid in substantial yield: 
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/- 

W- CI-4 

/%I , COOH 
CH,I, + 2Mg - CH, -CO2. H+, CH2 

‘MgI ‘COOH 

For preparative purposes, it is convenient to prepare the reagent in situ. 

The reaction is simply oarried out by adding, slowly, an ether solution oontaining equi- 

molecular amounts of metbylene bromide or iodide and the oarbonyl compound to an excess of 

magnesium turnings oovered by a small quantity of ether. A few minutes at reflux temperature 

completes the process. The use of maCneoium amalgam affords, in general, better and more 

reproducible results than magnesium turning. With this modification 

are typioal. d ohoioe of experimental results is summarized in table 

TABLS I 

Olefins from the reaction of methylsne halides and magnesium with 

Carbonyl compound Olefin obtained 

Dadecanal 1-Trideoene 

Renzaldehyde Styrene 

p-Cblorobenzaldehyde p-Chlorostyrene 

S-Undecanone 1,1-Di-n-amyl-ethylene 

Cyolohexanone lMbylencyolohexane 

Benzophenone l,i-Diphenylethylane 

3d-Cholestan-s-one 3-Idethylene-36(-oholeetane 

Choleat-r-en-s-one 3-blethylene-cholest-r-ene 

Pregn-6-en-3 -ol-no-one 
B 

Pregn- 5 -en-3 P -ol-20-methylene 

Androst-5-en-3~-ol-17-one Androst-6-en-3P -ol-17-methylene 

a lith magnesium amal,Tam. b With magnenesium turnin@. 'Three moles of 

average yields of 70$ 

I. 

carbonyle compounds. 

Yield $ 

63: 60b 

70 a 

*Oa 

3ob 
a 68 , 63e 
a b 40 , 30 

67' d e 
,33b,22 ,S2 

7oa,33b 

80 alo 

45 a*c 

WI212 and six moles 

of Mg were employed per mole of oarbonyl compound. d hagnesium emalgam,tetrahydrofuran 

aa solvent. 'CH2Br2 instead of CB212. 

Product identification was carried out either by direct comparison with authentio 

material or by proton n.m.r., ultraviolet , infrared and mass spectra and elemental analysis. 
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The solvent seems to influence the reaction markedly, e.g. the use of tetrahydrofuran 

or dimetoxyethane instead of ethyl ether greatly reduces the yields. In this case other 

products are formed aioh are currently under investigation in our laboratory. 

In a typical experimental procedure a solution of 0,~s mole of the carbonyl compound 

( for instance cyclohexanone) and 0,26 mole of methylene bromide or iodide in 100 ml of 

ether was added dropwise over 2 hours to a stirred suspension of magnesium amalgam ( 0,s g 

atom of magnesium in 400 g of mercury (5) ) in 100 ml of ether under argon. After 30 minutes 

reflex, the u.sual work up of the reaction mixture followed by chromatographic purification 

or distillation led finally to the olefins. 

TJse of a large excess of methylene halide should be avoided as the resulting olefin 

may, in this Case, be contaminated with other products probably arising from an attack on 

the olefiric double bond by a carbenoidio species, perhaps X-CH2-IQX. 

Thus,in the oaee of sd-cholestan-s-one a certain, variable, amount of the corresponding 

+epyrocyclopropane is detected when aorkin, n nith s large excess of methylene iodide and 

magnesiunl turnings. 

As shown in table I, the reaction has already been applied to a number of different 

carbonyl compounds varying from simple alkyl doriv?tivee to steroids.&, 
B 
-unsaturated 

ketones LP certain cases react normally ( e.g. cholest-4-en-3-one ); others, however,show 

anomalous ( i.e. 1~4 ) pddition of the reqent snd these require further investigation. 

Hydroxyl groups seem to be compatible with the reaction , provided that an additional 

mole of methylene halide and two r,-atoms of mq~nesium for hydroxyl group are employed. 

The behavior of other characteristic groups towards -.he reagent is at present under 

investigation in our laboratory. 

NM@ 
CH2 

/ 
’ MgX 

+ OS, 

CH2X2 

+ 
\ 

B. 
/MgX 

CH2 

'X 
+ o=c= 

- 

- 

yH2- d-OMgX 
MgX 1 

$H2-+MgX 
X 
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The formation of methylene 

explained as resulting from the 

compounds from the oarbonyl derivatives may be logioallp 

addition of the methylene magnesium halide to the oarbonyl 

function followed by elimination (6) (route A). 

In the case of the reagent prepared in situ an alternative sequence involving the 

attaok of a d -halomethyl-Grignard reagent followed by the magnesium induced elimination 

of halohydrin derivative oan be oonsidered (route B) . 

Work is in progress in our laboratory in order to study all synthetic possibilities 

of this and related gem-dimagnesiwn compounds and to further investigate this interesting - 
and promising field. 
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