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“Coordinate” bonds result from the interaction between electron-
rich centers (Lewis base or donor) and electron-deficient (Lewis
acid or acceptor) centers. As such, this bonding model is essentially
restricted to the chemistry of transition metals and the elements of
group 13. Reports of transition metal complexes behaving as Lewis
donors (ligands) toward other metalsnd compounds involving
phosphines (bearing lone pairs) behaving as Lewis acceptors toward
amines > phosphines$;® and arenéshighlight a new dimension
in coordination chemistry. The coordinate nature of the (phosphine)-
P—P(phosphenium) bond in phosphinophosphonium catldres
been demonstrated by phosphine ligand exchange reattiwhi;h
we have now exploited to demonstrate the first (gallane)Ba
(phosphine) coordination.

Figure 1. Molecular structure o8. Selected bond lengths (A) and angles

R R .® (deg): Ga(1yP(1) 2.312(3), Ga(H)O(3) 1.979(6), Ga(tyN(1) 1.950(8),
S Ga Ga(1)-N(2) 1.931(8), P(1-0(3) 3.242(7), and C(36)P(1)~C(30) 105.4(5),
RP—P—R AN\ C(36)-P(1)-Ga(1) 102.3(3) C(36)P(1)-Ga(1) 108.4(4), N(1}Ga-P(1)
R N N 132.5(3), N(2}Ga—P(1) 122.7(3), O(3)Ga—P(1) 97.9(2), N(2}Ga—
)'\@/'\ N(1) 98.3(3), N(2)}-Ga—0(3) 102.0(3), N(1)} Ga-O(3) 95.4(3).
1 2

(Dipp) substituents, and the conformational features are retained
The 3P NMR spectrum of the reaction mixture containing in solution as théH NMR data shows di§tinct isopropyl and methyl
[PhP—PPH][SOsCF (1, R = Ph) and gall(l)an® 2 shows two S|gne_1ls. _The gallium center adopts a o_llstorted tetr_ahedral geometry
singlets, assigned to B (@ = —5 ppm) and a new compleX(d and is dislodged f_rom the heterocycligi; plane, in contrast to
= —57 ppm), which has been isolated and comprehensively the planar free ligand2.1t Nevert_heless, the GeN distances
characterized? In the context of the recently reported (gallane)-  [1-950(8) Aand 1.931(8) A] are slightly shorter (&, 2.0528(14)
Ga—group 13 complexdd!® the quantitative reaction is best A and 2.0560(13) A] and the NGa-N angle [98.3(3] is larger

described as a ligand exchange obPlby 2 at the PhP* Lewis [cf. 2, 87.56(6]. The Ga-O distance [1.979(6) A] is substantially
acceptor site. - shorter than the PO distance [3.242(7) A], suggesting a preference

for Ga—0O covalency and avoiding coordinative unsaturation and

Dipp R electron deficiency at gallium. _ _
/ l',_R The structures ofl, 2, and 3 all represent diversions from
/ N\é%a/" traditional p-block chemistry in terms of the environments of
=N \o oF gallium and pho;phorus, and convent_lonal Lewls models _neeql t_o
i Ntk evolve to appreciate the unusual bonding. Despite the Lewis acidic
Dipp o//s\\o tradition for the chemistry of group 13 elements, the coordinatively

unsaturated and lone pair-bearing nature of the gallium center in
the recently reported gall(l)angs'® such as2,!* and the related
alanet® identifies them as viable Lewis bases. In this context, the
The solid-state structure @& (Figure 1) confirms the GaP formation of compoun@ from 1 can be considered in terms of the
connectivity and reveals an association of one oxygen atom of theintroduction of a gallium ligand on a phosphenium cation and
triflate anion with the gallium center. The geometry about phos- represents a “coordination chemistry umpolung” (a converse of
phorus is typical for a phosphine, and the B-C angle [105.4(5) the traditional coordinate bond) in that the metal center (gallium)
is comparable with those observed in the precursorsHPh behaves as the donor (ligand) and the electron-rich nonmetal center
PPh][SOsCF;], [104.25(165].1° The phenyl substituents on phos-  (phosphorus) behaves as the Lewis acceptor. Tetracoordinate
phorus are apparently sterically involved with the diisopropylphenyl gallium bound to an electron-rich tricoordinate phosphine is unusual,

(2]
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but reminiscent of the recently reported base-induced dissociation (11) Hardman, N. J.; Eichler, B. E.; Power, PJPChem. Soc., Chem. Commun.

of 13/15 oligomerd®!® More importantly, the isolation and

characterization of the gallaphosphorus trifl@&ehighlights the

synthetic utility of the ligand exchange process at phosphorus as a
versatile approach for elemer® bond formation. We are currently

assessing the potential diversity of this procedure.
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