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Abstract: Diethyl trichloromethyl phosphonate is added on olefins by non-chain catalytic reactions catalysed by
copper amine complexes.

Additions of halo compounds, such as tetrachloromethane and methyl trichloroacetate, 1o olefins
providing 1:1 adducts have been reporied to proceed with a number of transition metal complexes! (e.g.
Cu, Fe , Pd, Ru, Re, Mo, V, Cr, Mn, Ni, Co). In previous papers2 we have described copper (I)
complexes with nitrogen ligands as efficient catalysis in addition reactions. Recently our interest has been
focussed on the synthesis of new phosphonates3. We report herein that the copper (I) complexes catalyse
the addition of diethyl trichloromethyl phosphonate to olefins. This represents a novel synthetic route
towards new chlorophosphonate compounds according to scheme 1.

Scheme 1: Addition of diethyl trichloromethylphosphonate on olefins catalysed by copper
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The yields of substituted trichlorophosphonates (3) are given in Table I. Chlorophosphonates are
known as biologically active compounds and they are easily transformed to functionalised vinylphosphates
which are useful in organic synthesis4. To our knowledge, addition of diethyl trichloromethylphosphonate
to olefins has not been reported. We have only recorded reductive addition of
bromodifluoromethylphosphonate which was recently described3,

The products (3)7 are identified by (1H, 13C, 31P) NMR, IR, mass spectroscopy and microanalysis.

The advantage of copper(I}-amine complexes as catalysts for addition of halo compounds to olefins is
prevention of polymer formation. Nevertheless, high boiling products were found to be heat sensitive and
they underwent dehydrochlorination and polymerisation; therefore products obtained from styrene, safrole
and ethyl undecenoate were purified by chromatography. For the addition of low reactive olefins like safrole
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or diethyl vinyl phosphonate, a copper (I) phenanthroline complex (prepared in situ from electroytic copper
powder and 1,10-phenanthroline hydrate) was used instead of the copper (I)-2-methylpropylamine catalyst.

Table 1: Addition of diethyl trichloromethylphosphonate on olefins

N°  Olefin Yield(%)
1) of (3)
la ethyl acrylate 59
Ib  methacrylonitrile 31
1c ethyl undecenoate 65
1d diethyl vinyl phosphonate 52
le styrene 64
1f  safrole 45
1g 1-hexene 55

Catalytic additions of halo compounds to olefins are well documented as non-chain reactions? in
contrast to the classical method based on free-radical chain reaction®. The addition of diethyl
trichloromethyl phosphonate on olefin allows the synthesis of new chlorophosphonates.
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