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The first application of 7Li pulsed-gradient spin−echo (PGSE)
diffusion methods to structural lithium chemistry is reported. The
data, which provide quantitative diffusion constants at 155 K, lead
to a new method of estimating solvent viscosity at this temperature
and clearly show a solvent dependence for the structure of LiPPh2.
In THF, LiPPh2 exists as a mononuclear solvated species, whereas
in Et2O, a dinuclear structure is found. D values for the model
compound PHPh2 in THF have been measured.

Although chemical shifts and coupling constants from one-
and two-dimensional NMR methods remain the most useful
NMR tools, diffusion methods1-3 are slowly beginning to
be recognized by inorganic/organometallic chemists as a
worthwhile structural complement. For complex salts, dif-
fusion measurements on the anion and cation provide insight
into how these charged species interact while simultaneously
affording an estimate of molecular volumes via their various
diffusion constants.2a,c,d,3We have recently shown that31P,4

and to a lesser extent, even35Cl,4 can serve as diffusion
probes, thereby increasing the flexibility of this methodology.

There is much interest in lithium chemistry;5 unfortunately,
it is often the case that differing degrees of solvation and/or
aggregation complicate the structural picture. Specifically,
lithium phosphides are widely used as organophosphide
transfer reagents.5a,6Their structures have been investigated
in solution7 and in the solid state,8 and it is recognized that
these materials can be ionic, e.g., [Li-(12-crown-4)2][PPh2];9

dimeric, e.g., [{LiP(CH(SiMe3)2)2}2];10 or tetrameric, [{Li2-
(µ3-t-Bu2P)(µ-t-Bu2P)(THF)}2].11 In more polar solvents,
these reagents are thought to form ion pairs with different
degrees of solvation.7a,b For LiPPh2, it has been suggested
that, in THF and Et2O, polymeric chainlike structures exist
in solution.8b

We communicate here our room- and low-temperature12

7Li pulsed-gradient spin-echo (PGSE) diffusion data on
LiPPh2 in THF and Et2O, which provide a clearer view of
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(c) Valentini, M.; Rüegger, H.; Pregosin, P. S.HelV. Chim. Acta2001,
84, 2833-2853. (d) Drago, D.; Pregosin, P. S.; Pfaltz, A.Chem.
Commun.2002, 286-287. (e) Pregosin, P. S.; Martı´nez-Viviente, E.;
Kumar, P. G. A.Dalton Trans.2003, 4007-4014. (f) Martı́nez-
Viviente, E.; Pregosin, P. S.Inorg. Chem.2003, 42, 2209-2214. (g)
Kumar, P. G. A.; Pregosin, P. S.; Goicoechea, J. M.; Whittlesey, M.
K. Organometallics2003, 22, 2956-2960.

(4) Martı́nez-Viviente, E.; Ruegger, H.; Pregosin, P. S.; Lo´pez-Serrano,
J. Organometallics2002, 21, 5841-5846.

(5) (a) Wakefield, B. J.The Chemistry of Organolithium Compounds;
Pergamon Press: Oxford, U.K., 1974. (b) Bauer, W.; Schleyer, P. v.
P.AdV. Carbanion Chem. 1992, 1, 89-175. (c) Sapse, A.-M.; Schleyer,
P. V. R. Lithium Chemistry: A Theoretical and Experimental
OVerView; John Wiley & Sons: New York, 1995.

(6) (a) Grotjahn, D. B.; Van, S.; Combs, D.; Lev, D. A.; Schneider, C.;
Rideout, M.; Meyer, C.; Herna´ndez, G.; Mejorado, L.J. Org. Chem.
2002, 67, 9200-9209. (b) Coles, M. P.; Hitchcock, P. B.Chem.
Commun. 2002, 2794-2795. (c) Zhou, Y.-G.; Zhang, X.Chem.
Commun. 2002, 1124-1125.

(7) (a) Zschunke, A.; Bauer, H.; Schmidt, H.; Issleib, K.Z. Anorg. Allg.
Chem. 1982, 495, 115-119. (b) Yokoyama, Y.; Takahashi, K.Bull.
Chem. Soc. Jpn. 1987, 60, 3485-3489. (c) Reich, H. J.; Dykstra, R.
R. Organometallics1994, 13, 4578-4585. (d) Elschenbroich, C.;
Salzer, A.Organometallchemie; Teubner, B. G.: Stuttgart, Germany,
1988.

(8) (a) Bartlett, R. A.; Olmstead, M. M.; Power, P. P Sigel, G. A.Inorg.
Chem.1987, 26, 1941-1946. (b) Barlett, R. A.; Olmstead, M. M.;
Power, P. P.Inorg. Chem. 1986, 25, 1243-1247. (c) Hey, E.; Weller,
F. J. Chem. Soc., Chem. Commun.1988, 782-783. (d) Mulvey, R.
E.; Wade, K.; Armstrong, D. R.; Walker, G. T.; Snaith, R.; Clegg,
W.; Reed, D.Polyhedron1987, 6, 987-993.

(9) Hope, H.; Olmstead, M. M.; Power, P. P.; Xu, X.J. Am. Chem. Soc.
1984, 106, 819-821.

(10) Hitchcock, P. B.; Lappert, M. f.; Power, P. P.; Smith, S. J.J. Chem.
Soc., Chem. Commun.1984, 1669-1670.

(11) Jones, R. A.; Stuart, A. L.; Wright, T. C.J. Am. Chem. Soc.1983,
105, 7459-7460.

(12) For a satisfactory approach to measuring diffusion values at low
temperature while avoiding the problems of convection, see: Martı´nez-
Viviente, E.; Pregosin, P. S.HelV. Chim. Acta2003, 86, 2364-2378.

Inorg. Chem. 2004, 43, 4555−4557

10.1021/ic049703y CCC: $27.50 © 2004 American Chemical Society Inorganic Chemistry, Vol. 43, No. 15, 2004 4555
Published on Web 06/29/2004




