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The allyl anion (I) and, in particular, the metal-stabilized »-
complexes are among the best explored carbanion systems.! In
contrast, littleis known about the phosphaallylicsystems in which
one carbon atom isreplaced by a twofold coordinated phosphorus
center (II, III) (Scheme I). While the 2-phosphaallyl complexes
areunknown, 1-phosphaallyl complexes has been obtained recently
by Mathey et al.2 However, no spectroscopic evidence or even
isolation of a free phosphaallyl anion has been reported so far.

Herein we report on the synthesis and X-ray analysis of the
first 1-phosphaallyl system (Scheme II). Thus, treatment of a
solution of 3.2 mmol of tolan in 5 mL of (dme) dimethoxyethane
with an equimolar amount of lithium arylphosphide 1, dissolved
in 7 mL of dme, at ambient temperature produced a deep red-
colored solution, whose 31P-NMR spectrum showed tworesonance
signals (6 31.5, 2,and 65.2, 3). After the solution was stirred for
several hours the high-field signal was completely transformed
into the low-field one. With the addition of 10 mL of pentane,
compound 3 precipitated as a red microcrystalline solid. The
isolation of the extremely moisture- and air-sensitive product
(mp 132 °C) has been achieved by filtering off and drying under
vacuum (yield 75%).2

Support for the constitution of 3 as the 1-phosphaallyl anion
[ArylPC(Ph)C(H)Ph]- was gained from two well-separated
resonances for the carbon atoms of the PCC moiety in the 13C-
NMR spectrum (8 155.0 (\Jcp = 40.4 Hz), 34.7 (3Jcp = 10.2
Hz)), and the relatively high-field shift in the 3!P-NMR spectrum.
However, the exact geometry of the anion as well as the
coordination of the cation only became apparent after a single-
crystal X-ray diffraction study had been carried out.4

In crystalline 3 the isolated ion pair, [ArylPC(Ph)C-
(H)Ph)-[Li(dem);)*, isevident from the shortest distance between
the metal (Li) and P(1) (5.99 A), which lies outside the sum of
the van der Waals radii. This is a consequence of the nearly
spherically coordination of the lithium atom by three dme
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Figure 1. Structure of 2 showing the allylic system with ellipsoids at the
50% probability level.

Figure 2. Structure of 3showing the anion. Important bond lengths (A)
and angles (deg): P1-C1 1.757(6), P1-C13 1.879(7), C1-C2 1.366(6),
C1-C9 1.501(9), C2-C3 1.466(9); C13-P1-C1 102.1(3), P1-C1-C2
128.7(6), P1-C1-C9 109.4(3), C2-C1-C9 121.8(6), C1-C2-C3 132.0-
.
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molecules.’ Inthe anion, the central P1-C1-C2 skeleton and all
atoms directly adjacent to this moiety (C3, H1, C9, C13) lie in
a plane (Figure 2). The aromaticring substituentsatP1andCl,
which are trans to each other, are orthogonal to this plane, thus
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minimizing steric repulsions between these groups. In contrast
to this, the two phenyl groups adopt a cis conformation, with the
phenyl ring at C2 in a coplanar arrangement with respect to the
P1-C1-C2-plane. ThebondlengthP1-C1(1.757 A)is significant
shorter than a normal P-C single bond$ as it is found for P1-C13
(1.879 A), while the C1-C2 double bond (1.366 A) is slightly
elongated as compared to a similar substituted ethene (1.32 A7).
These findings agree with a description as a delocalized 4-electron
3-center w-system in the form of a 1-phosphaallylic anion. The
bond lengths within the central skeleton are quite similar to that
found in the transition-metal »3-1-phosphaallyl complex 4, (CO);-
Co(n3-PhPCHCH,) (PC 1.76 A, C-C 1.42 A). However, the
P1-C1-C2 angle in 3 is significantly widened (128.7°) compared
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to 4 (112°), which may be attributed to the endo position of the
arylsubstituent. The C1-C9 (1.501 A) and C2-C3 bond distances
(1.466 A) lie in the normal range of C~C single bonds.% The
shortening of the latter is in accord with a weak w-interaction
between the allylic and the aromatic systems.

The proven endo conformation of 3 in the solid state, which
probably exists also in solution, suggests the constitution of the
intermediate 2 as the thermodynamically less favored exo isomer.
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