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“Supermesitylphosphane” [i.e. (2,4BtisCsH2)PH, = Mes*- alkali metal salts of phosphidess well as their solid-state
PH;]! has been widely used during the past years as a stericallystructures arises from their synthetic potential as transfer agents
demanding, phosphorus-containing ligand both in main-group as well as fundamental and theoretical aspects. Also, alkali
and in transition-metal chemistfy.The main transfer reagent metal salts of [PRH] anions are of interest since they are
typically employed was either the lithium salt Mes*P(H)Li  potential transfer agents toward the formation of complexes that
3THPR or the phosphane its€lf. It is noteworthy that only can be used as suitable precursors for generating phosphinidene
monanetalation of Mes*Pk can be achieved according to species of the early transition metaind the actinide%.
earlier reports. Reaction of potassium hydride with 1 equiv of supermesit-

Interestingly, no information is available in the literature on Ylphosphane in tetrahydrofuran solution at room temperature
the synthesis, isolation, and characterization of other alkali metal forms the title complex KP(H)Mes*1] in 80% yield? which
salts of this particular ligand. Here we wish to report the was found to be insoluble in hexanes as well as in aromatic
potassium derivative of supermesitylphosphane, thus representsolvents.

ing a first report on a heavier alkali metal salt ofpeimary The molecular structute of the pale yellow potassium
phosphane. derivativel has an extended, one-dimensional polymeric ladder-

In light of the dearth of structural d&tavailable on molecular
phosphide species of the heavier alkali metals of the general
formula M[PR,] or M[PRH], we were interested in investigating
the accessibility as well as structural aspects of the potassium
derivative of supermesitylphosphane. This lack of information
available on solid-state structures of salts of heavier congeners _
of alkali metals is rather surprising since several structural %ﬁgin3%35?359&3)153%’ M. C.. Ho, J.. Stephan, D. W.
studies on lithium phosphides have appeared since the early (g) aArney, D. S.; Schnabel, C.; Scott, B. C.; Burns, CJ.JAm. Chem.
eighties® These studies have shown that LiP§pecies can Soc.1996 118 6780.
exhibit a variety of molecular structures depending on the (9) Characterization data fdr. In the glovebox, addition of a solution
substituent R on phosphorus and the type of solvent and/or donor ﬁ;jr%‘zﬁrrg:]e%tglFégfjr‘f:fsnseu(fp%?}s'}“ogﬁ &Lir?zrgogg'%‘_r;?;;‘;fﬁt;aé
ligand D employed. Variation in R and D vastly affects the mL of tetrahydrofuran caused a slow color change to yellow. The
solid-state structures of these species. The interest in heavier

(7) (a) Aspinall, H. C.; Tillotson, M. RInorg. Chem.1996 35, 5. (b)
Koutsantonis, G. A.; Andrews, P. C.; Raston, C.JL.Chem. Soc.,
Chem. Commurl995 47. (c) Andrianarison, M.; Stalke, D.; Klinge-
biel, U.Chem. Ber199Q 123 71. (d) Paul, F.; Carmichael, D.; Ricard,
L.; Mathey, F.Angew. Chem., Int. Ed. Engl996 35, 1125. (e)
Gosink, H.-J.; Nief, F; Ricard, L.; Mathey, Fhorg. Chem1995 34,
1306. (f) Fermin, M. C.; Ho, J.; Stephan, D. \0.. Am. Chem. Soc.

reaction mixture was stirred for 1 h. Removal of solvent, extraction
of the residues with toluene/tetrahydrofuran (2:1), and centrifugation,
followed by crystallization at-30 °C and drying under vacuum, gave
1 as yellow crystals (182 mg, 80%). Complex is soluble in
tetrahydrofuran. Anal. Calcd for 1gH30KP: C, 68.31; H, 9.55; K,
12.35. Found: C, 68.03; H, 9.67; K, 11.9% NMR (C4DgO, 400
MHz, 25°C): 6 1.14 (s, 9H), 1.60 (s, 18H), 2.84 (dk-n = 163 Hz,
1H), 6.83 (s, 2H)3P NMR (CDgO, 161.9 MHz, 25°C): 6 —89.3

(d, Jp-n = 163 Hz).13C NMR (C4Ds0, 100.4 MHz, 25°C): ¢ 31.3,
31.4,32.3,34.7 (Ck+C), 38.8 (CH—C), 120.1 (dJ = 1.8 Hz,meta

C), 135.4 (dJ = 1.8 Hz,para-C), 145.8 (d,J = 6.5 Hz, ortho-C),

T Technische Universitavitinchen.
* University of Delaware.

(1) (a) Cowley, A. H.; Norman, N. C.; Pakulski, M.; Becker, G.; Layh,
M.; Kirchner, E.; Schmidt, M.Inorg. Synth.199Q 27, 235. (b)
Yoshifuji, M.; Shima, |.; Inamoto, N.; Hirotsu, K.; Higuchi, 0. Am.
Chem. Soc1981, 103 4587.

(2) Cowley, A. H.; Kilduff, J. E.; Lasch, J. G.; Mehrotra, S. K.; Norman,
N. C.; Pakulski, M.; Whittlesey, B. R.; Atwood, J. L.; Hunter, W. E.

Inorg. Chem.1984 23, 2582.
(3) Hou, Z.; Breen, T. L.; Stephan, D. V@rganometallicsl993 12, 3158.
(4) Cowley, A. H.; Kilduff, J. E.; Newman, T. H.; Pakulski, M. Am.
Chem. Soc1982 104, 5820.

(5) Allen, F. H.; Davies, J. E.; Galloy, J. J.; Johnson, O.; Kennard, O.; (10)

Macrae, C. F.; Mitchell, E. M.; Mitchell, G. F.; Smith, J. M.; Watson,
D. G.J. Chem. Inf. Comput. Sc1991, 31, 187.

(6) (a) Bartlett, R. A.; Olmstead, M. M.; Power, P. P.; Sigel, Glrarg.
Chem.1987, 26, 1941. (b) Bartlett, R. A.; Olmstead, M. M.; Power,
P. P.Inorg. Chem.1986 25, 1243. (c) Hope, H.; Olmstead, M. M.;
Power, P. P.; Xu, XJ. Am. Chem. S0d984 106, 819. (d) Bartlett,
R. A.; Dias, H. V. R.; Hope, H.; Murray, B. D.; Olmstead, M. M.;
Power, P. PJ. Am. Chem. S0d.986 108 6921. (e) Hitchcock, P.
B.; Lappert, M. F.; Power, P. P.; Smith, S.1.Chem. Soc., Chem.
Communl1984 1669. (f) Hey-Hawkins, E.; Sattler, H. Chem. Soc.,
Chem. Communl992 775. (g) Rabe, G. W.; Schier, A.; Riede, J.
Acta Crystallogr.1996 A52 1350. (h) Kurz, S.; Hey-Hawkins, E.
Organometallics1992 11, 2729. (i) Niediek, K.; Neurfiler, B. Z.
Anorg. Allg. Chem1993 619, 885. (j) Hey, E.; Hitchcock, P. B.;
Lappert, M. F.; Rai, A. K.J. Organomet. Chenl987 325 1. (k)
Driess, M.; Huttner, G.; Knopf, N.; Pritzkow, H.; Zsolnai, Angew.
Chem, Int. Ed. Engl.1995 34, 316. (I) Driess, M.; Rell, S.; Pritzkow,
H.; Janoschek, RJ. Chem. Soc., Chem. Commur296 305. (m)
Driess, M.; Pritzkow, H.; Martin, S.; Rell, S.; Fenske, D.; Baum, G.
Angew. Chem., Int. Ed. Endl996 35, 986. (n) Jones, R. A.; Stuart,
A. L.; Wright, T. C.J. Am. Chem. S0d.983 105, 7459.

158.5 (d,Jc—p = 78 Hz,ipso-C). IR (Nujol): 2358 vs, 2356 s, 1277

s, 1163 m, 1033 vs, 879 m, 752 m, 721 w, 668 w, 633 w, 594 w
cm™1, UV—vis (tetrahydrofuranimax nm ()): 402 (3270), 382 (sh,
2730), 251 (7150), 245 (7660), 237 (7760), 226 (9220)._

Crystal data forl: CigHzKP, M, = 632.98, triclinic, P1a =
6.508(1) A,b = 10.113(2) A,c = 15.586(2) A,o. = 82.51(1}, 8 =
79.98(2), y = 75.52(1%, V= 973.93) B, Z = 2, pcaic = 1.079 g
cm~3, F(000) = 344, Mo Ko radiation ¢ = 0.710 73 A),T = 233(2)

K, u(Mo Ka) = 0.346 mnt. A total of 3326 reflections were collected

on a Siemens P4 diffractometer on a yellow crystal with approximate
dimensions 0.4 0.40 x 0.20 mn# in the range from 4.18< 20 <
45.00. Of the total, 2530 reflections were independent, and 1713
reflections were considered observed and used for refinement. The
structure was solved by direct methods and refined by full-matrix least-
squares offr2 to final residuals oR; = 0.0627 and R, = 0.1509 for
1713 observed datd > 20(l)) and GOF= 1.050. The function
minimized wasR(WF?) = S[w(Fe2 — FA)Y/Z[(WFo?)FY2 with R =
SA/IZ(Fo) andA = |(Fo — F¢)|. The hydrogen atom on phosphorus
was located from the difference map, its thermal parameter was fixed,
and its coordinates were allowed to refine. Minimal/maximal residual
electron density: 0.30%0.261 e A3. All software and sources of
scattering factors are contained in the SHELXTL (5.3) program library
(G. Sheldrick, Siemens, XRD, Madison, WI). Atomic coordinates,
bond distances and angles, and thermal parameters have been deposited
at the Cambridge Crystallographic Data Centre (depository code
NALLAN).
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Figure 1. Molecular structure of [KP(H)Mes$](1) showing ther®-
coordination of the Mes* ring and three of theR rungs of the
infinitely extended, centrosymmetric ladder structure. Selected inter-
atomic separations (A) and angles (deg): P@{1) = 3.271(2), P(1)
K(la) = 3.181(2), P(1yK(1b) = 3.357(2), K(1)-C(6) = 2.884(4),
K(1)—C(5) = 3.164(4), K(1)-C(1) = 3.197(4), P(1yH(Q1) =
1.20(2); C(6)-P(1}-H(1) = 103(2), K(1}-P(1y-K(1a) = 101.8(1),
K(1)—P(1)-K(1b) = 85.7(1), K(1ay-P(1)y-K(1b) = 169.0(1}.
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Figure 2. Unit-cell packing diagram for [KP(H)Mes}]showing the
parallel extensions of the ladder structure.

type connectivity with each phosphorus atom coordinated to
three potassium atoms fKK—K = 86.2(1f] (Figure 1).
Surprisingly, no THF molecule was found in the coordination
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and phosphorus atoms covered widrt-butyl moieties. A
nonpolymeridadder-type structure with six MP steps has been
reported for solvent-free LiP(SiME.%" Also, the ladder-type
connectivity of1 can be compared with the organonitrogen
lithium laddered structure of a (pyrrolidido)lithiunpenta-
methyldiethylentriamine (PMDETA) addu&t,which is com-
plexed by PMDETA, so preventing further association.

The environment around the phosphorus atom in complex
can best be described as a heavily distorted square pyramid with
the apical position occupied by a hydrogen atom. This deviation
from ideal square pyramidal geometry can be seen by examining
the Mes*C(6)—P(1)-K(1) angle [139.5(2)] which is found
to be quite small. This observation can be rationalized in terms
of distortion resulting from additionak-coordination of the
supermesityl ring to the next alkali metal cation.

A certain amount of deformation of the phenyl ring is found
to be present in the title complex. This deviation from the ideal
180° plane is most readily seen by examining the ©-C
angles of the aromatic substituent ranging from 115.3(3) to
125.2(4y [with C—C distances ranging from 1.380(5) to
1.445(5) A]. The deviation from planarity is greatest at C(6),
which is elevated 0.105 A above the plane formed by €(1)
C(5). C(6), in addition to being thipso carbon atom, forms
the shortest bond to K(1b) at 2.884(4) A. Nonplanarity of the
supermesityl aryl ring has been observed as well in other
systems, presumably resulting from steric hindrakice.

The study presented above gives insight into structural aspects
of the potassium derivative of supermesitylphosphane, KP(H)-
Mes* (1), which can be easily prepared and isolated in good
yields thus representing a potential transfer reagent for the
—P(H)Mes* ligand.
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sphere of the potassium cation although crystals were obtained Supporting Information Available: Tables listing detailed crystal-

from a toluene/tetrahydrofuran mixture. Figure 2 shows how
the ladders are spatially extended. The threePKdistances in

lographic data, atomic positional and thermal parameters, and bond
lengths and angles (6 pages). Ordering information is given on any

the potassium salt are 3.181(2), 3.271(2), and 3.357(2) A. Thesecurrent masthead page.

numbers can be compared with the-R distance of 3.230(1)

A in ['Bu;SIFK(THF),PGH:Mes],’¢ and the corresponding
distances in CpZrPsK(THF)1 s ranging from 3.37(1) to 3.61(1)
A™ and in CpZrH[P(CsH2-2,4,6!Bus)]K(thf), [3.497(9) A]79

as well as the K-P distances in a potassium phospholide system
[3.264(1) and 3.256(1) A¢ Each potassium atom, in addition

to being likewise coordinated to three phosphorus atoms, appears

to be coordinating to the-cloud of a neighboring supermesityl
ring in an approximaten® mode with K-C distances of
2.884(4) A [C(6)], 3.164(4) A [C(5)], and 3.197(4) A [C(1)].
The overall molecular structure of the potassium salt can
therefore be described as polymeric [KP(H)Mgs*]

The —P(H)Mes* ligand itself has not been observed earlier
acting as ar-donor ligand. Howeverz-coordination of arene

type ligands to the heavier alkali metal cations has precedence(

in the literature’! Apparently, thes-interaction between the

1C961420L

(11) (a) Hitchcock, P. B.; Lappert, M. F.; Lawless, G. A.; Royo,JBChem.
Soc., Chem. Commu993 554. (b) Eaborn, C.; Hitchcock, P. B.;
I1zod, K.; Smith, J. DAngew. Chem., Int. Ed. Engl995 34, 2936.
(c) Eaborn, C.; Hitchcock, P. B.; 1zod, K.; Jaggar, A. J.; Smith, J. D.
Organometallicsl994 13, 753. (d) Schaverien, C. J.; van Mechelen,
J. B.Organometallics1991], 10, 1704. (e) Hoffmann, D.; Bauer, W.;
Schleyer, P. v. R.; Pieper, U.; Stalke, Organometallics1993 12,
1193. (f) McGeary, M. J.; Cayton, R. H.; Folting, K.; Huffman, J. C.;
Caulton, K. G.Polyhedron1992 11, 1369. (g) Fuentes, G. R.; Coan,
P. S.; Streib, W. E.; Caulton, K. GRolyhedron1991, 10, 2371. (h)
Clark, D. L.; Hollis, R. V.; Scott, B. L.; Watkin, J. Gnorg. Chem.
1996 35, 667. (i) Steiner, A.; Stalke, Dnorg. Chem1993 32, 1977.

(j) Neumtler, B.; Gahlmann, FChem. Ber.1993 126, 1579. (k)
Klinkhammer, K. W.; Schwarz, WZ. Anorg. Allg. Chem1993 619,
1777. () Niemeyer, M.; Power, P. fhorg. Chem.1996 35, 7264.

12) Armstrong, D. R.; Barr, D.; Clegg, W.; Mulvey, R. E.; Reed, D;

Snaith, R.; Wade, KJ. Chem. Soc., Chem. Commu®86 869.

potassium cation and the neighboring sterically demanding (13) (a) Cowley, A. H.; GabBaiF. P.; Corbelin, S.; Decken, Anorg.

supermesityl ring in the polymeric structure prevents additional

coordination of solvent to the metal center. The superstructure

of the [KP(H)Mes*k polymer appeatrs like a ribbon of potassium

Chem.1995 34, 5931. (b) Yoshifuji, M.; Shima, I.; Inamoto, N.;
Hirotsu, K.; Higuchi, T.Angew. Chem., Int. Ed. Endl98Q 19, 399.
(c) Cowley, A. H.; Palulski, M.; Norman, N. Qolyhedron1987, 6,
915.



