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ELECTROPHILIC SUBSTITUTIONS ON TRIS(PYRIDYL)PHOSPHINE

Yuzuru Uchida, Department of Applicd Chemistry, Osaka Institute of Technology,
Osaka 535 and

Shigeru Qae, Institute of Heteroatom Chemistry, 2509 Hirao Minami- kawachi-gun,
Osaka-fu 587 Japan.

Eversince Seyferth ran the very odd reaction which he dit not add any word,
this has remained as the first example of stercochemistry of phosphorus atom centered
ligand coupling reaction in the hypervalent species and the reaction is the following.(1)

metec + cnf U ol P

P E + cHSNH ——— o ANPR
The yield of the reactions are good while the stercochemistry in both cases are
nearly 100 %. This means that the coupling between an apical and an eqatorial ligands is
bath intramolecular and concerted, as in the case of the sulfur species which we have

shown earlier.(2)
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In the meantime, the M. O. calculation, performed on hypervalent chalcogen
specics has shown that there are certain amounts of interactions between the apical and
the equatorial ligands.(3)

The carly work of Hey and Ingold,(4) who claimed to have obtained
hydrocarbons by coupling of alkyl groups by the treatment of quaternary phosphonium
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salts with alkoxides was recently found to be wrong.(5) We have shown many
examples of ligand coupling involving 2-pyridyl groups as shown below. (6, 7, 8, 9)
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All these reactions arc ligand couplings forming pentacoordinated phosphorus
intermediates and do not require any alkaline condition(10) nor quaternay phosphorus
compounds.

The uses of phosphorus trichloride, phosphorus oxychloride and thionyl chloride
were found to undergo coupling reaction with the following heterocycles.(11)
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2-Pyridyllithium is known to react with either tris(2-pyridyl)phosphine or its oxide in

the following manner.(12)
(/ W, =N NN

=N J, THF, -60°C =N N=
81%
=N /s THFreflux =N N=
82%

In the meantime, the following electrophic substution by chlorine was found to
take place.(13)
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The use of methanol was found to be much more effctive and even bromine in
methanol was quite effective in the electrophilic substitution, The normal ligand coupling
was also observed to some extent.
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Not only halogenations, but also the deuteration and diazo-coupling reaction took
place, as shown below.
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The following is our tentative scheme of the path. In other words, the phosphorus
atom in the hypervalent species is prone to an electrophilic substitution.
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