2-(Dimethylamino)phosphinine: A Phosphorus Containing Aniline Derivative
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Introduction: Since the discovery of phosphinines by Markl in 1966 a broad spectrum of associated coordination compounds became accessible and a variety of complexes with unusual features and
exciting new properties have been presented in recent years!2l. A donor substituent at the 2-position of the heterocycle has a substantial impact on the coordination chemistry of phosphinines
rendering them as either u,-bridging 2-electron or 4-electron ligands (u,-P-2e or u,-P-4e ) as was shown in the case of phosphinin-2-ol and its anionic form'3!.

The corresponding phosphorus containing aniline derivative was still unknown, however, with nitrogen being less electronegative than oxygen we expected a significant electronic interaction of its lone

pair with the mr-accepting system of the heterocycle. We therefore started an in-depth investigation on the theoretical properties, the synthesis and the coordination chemistry of hitherto unknown 2-
aminophosphinines (1)l
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’A U,-P-4e bridging phosphinine in the solid state
matching theoretical investigations

* |ndication of an electronic interaction of the nitrogen lone pair with AR
the m-system Selected bond lengths (A):
Cu(1)-Br(1): 2.488(11), Cu(1)-Br(2): 2.623(9)
P(1)-Cu(1): 2.226(11),
C(1)-P(1): 1.803(4),
P(1)-C(5): 1.769(4),
C(1)-N(1): 1.331(5),
C(5)-Si(1): 1.897(4),
C(1)-C(2): 1.422(6), C(2)-C(3): 1.358(6),
C(3)-C(4): 1.397(6), C(4)-C(5): 1.374(5)

Selected bond lengths (A):
P(1)-Cu(1): 2.2778(17), P(1)-Cu(2): 2.3028(17),
Cu(2)-Cu(1): 2.6077(10),

P(1)-C(1): 1.775(6),

C(5)-P(1): 1.729(6),

C(1)-N(1): 1.359(8),

C(1)-C(2): 1.411(8), C(2)-C(3): 1.388(9),
C(3)-C(4): 1.407(9), C(4)-C(5): 1.372(8)
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* Amino substitution increases negative charge (red) accumulation in ligands 5('P{'H}) = 145.4 ppm 5(TP{'H}) = 126.5 ppm

the ring t-system * First example of neutral phosphinine acting as rare p,-P-4e bridging donor ligand 1 a) CuBr (0.2 eq.), 3A MS, THE 18 h, b) sifica, toluene, 18 h: i) (CH.).Si-CP (1.0 eq.), toluene
* In N,N-dimethylaniline, the nitrogen lone pair shows the most * Closing the gap of known 2-donor functionalized phosphinines ,éf,uxl 12 h },-,-).. a')',_,c,,Etzé (zM, 4.7'66,.), r.t.,,12 h: b) ;,,-eth)’,,am,-n;(fm)’ t 1R '
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