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Whereas all of the possible azaphosphinines are known to
date,1-3 our knowledge of diazaphosphinines is presently limited
to a couple of examples.4 We wish to describe here a very
simple access to 1,3,2-diazaphosphinines and their use to prepare
1,2-azaphosphinines and polyfunctional phosphinines. Recently,
Doxsee et al. have described the synthesis of 1,3,2-diazatitana-
cyclohexa-3,6-dienes by reaction of nitriles with Cp2TidCH2

or Cp2TiMe2.5-9 The reaction of such compounds with PCl3

and triethylamine directly affords 1,3,2-diazaphosphinines (eq
1).

These very reactive heterocycles have been characterized by
1H, 13C, and31P NMR spectroscopies and mass spectrometry.10

They readily react at room temperature with protic reagents to
give the corresponding 1,2-dihydro-1,3,2-diazaphosphinines11

(eq 2).

More interestingly, their reaction with alkynes affords 1,2-
azaphosphinines12with extrusion of one molecule of nitrile. This
[4 + 2] cycloaddition-cycloreversion process mimics the

conversion of 1,3-azaphosphinines into phosphinines.2,13,14

Upon further heating at higher temperature with a second
equivalent of alkyne, these 1,2-azaphosphinines can, in turn,
be converted into phosphinines. In such a way, we have
prepared several polyfunctional phosphinines,15 as shown in the
following equation (eq 3).

This new synthetic pathway to azaphosphinines and phos-
phinines offers several distinct advantages: (a) its simplicity,
all of the syntheses can be carried out in one pot; (b) its yields,
the [4 + 2] cycloadditions take place under relatively mild
conditions (compare with 1,3-azaphosphinines2,13,14) and this
means high yields; (c) its versatility, two different alkynes can
be used and the reaction tolerates several functional groups such
as CO2Et, 2-py (pyridine), SiMe3, PPh2, and CH(OEt)2; (d) its
regioselectivity, in almost all cases, essentially one regioisomer
is obtained. On the basis of simple electronegativity arguments,
it is clear that both 1,3,2-diaza- and 1,2-azaphosphinines are
highly polarized molecules with substantial positive charge at
P and negative charge at C5. This favors a good regioselectivity.
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7.22 (dt,4J(HP) ) 2.1 Hz,3J(HH) ) 8.0 Hz, H4), 7.92 (dd,3J(HP) ) 9.4 Hz,
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262.9); (2) PhCtCCtCPh, 100°C, 8 h, toluene; 80% yield; NMR (CDCl3)
31P δ 198.1;13C δ 89.3 (d,3J(CP) ) 4.6 Hz, sp C), 95.0 (s, sp C), 141.9 (d,
2J(CP) ) 23.4 Hz, Cipso).
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Except in the case of diynes, it appears that the most shielded
sp carbon of the alkyne is connected to phosphorus in the final
phosphinine.
In addition to allowing us to study in depth the almost

unknown chemistry of 1,2-azaphosphinines and to prepare either
mono-, bi-, tri-, or tetrafunctional phosphinines, this synthetic
scheme underlines several interesting applications in coordina-
tion chemistry and might be generalized to other heteroatoms.
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