This article was downloaded by:

On: 29 January 2011

Access details: Access Details: Free Access

Publisher Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

=
| 4
K

Phosphorus, Sulfur, and Silicon and the Related Elements

Publication details, including instructions for authors and subscription information:

Phosphorus,

; S-:!-‘!f“rs and http://www.informaworld.com/smpp/title~content=t713618290
¢ Silicon
i and the Related Elements
[ —— Crystal Structure of Polymeric Li(thf)PHCy (thf = Tetrahydrofuran, Cy =
i i Cyclohexyl): A Pseudo One-Dimensional Twisted Ladder
: \ Evamarie Hey-Hawkins? Stefan Kurz*
* Institut fir Anorganische Chemie der Universitat Leipzig, Leipzig, Germany
;
t
¢

To cite this Article Hey-Hawkins, Evamarie and Kurz, Stefan(1994) 'Crystal Structure of Polymeric Li(thf)PHCy (thf =
Tetrahydrofuran, Cy = Cyclohexyl): A Pseudo One-Dimensional Twisted Ladder', Phosphorus, Sulfur, and Silicon and
the Related Elements, 90: 1, 281 — 284

To link to this Article: DOIL: 10.1080/10426509408016411
URL: http://dx.doi.org/10.1080/10426509408016411

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://ww.informaworld. confterns-and-conditions-of-access. pdf

This article nay be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any formto anyone is expressly forbidden.

The publisher does not give any warranty express or inplied or make any representation that the contents
wi ||l be conplete or accurate or up to date. The accuracy of any instructions, fornulae and drug doses
shoul d be independently verified with prinmary sources. The publisher shall not be Iiable for any | oss,
actions, clainms, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.



http://www.informaworld.com/smpp/title~content=t713618290
http://dx.doi.org/10.1080/10426509408016411
http://www.informaworld.com/terms-and-conditions-of-access.pdf

12: 04 29 January 2011

Downl oaded At:

Phosphorus, Sulfur, and Silicon, 1994, Vol. 90, pp. 281-284 © 1994 Gordon and Breach Science Publishers SA
Reprints available directly from the publisher Printed in the United States of America
Photocopying permitted by license only

Communication

CRYSTAL STRUCTURE OF POLYMERIC Li(thf)PHCy
(thf = TETRAHYDROFURAN, Cy = CYCLOHEXYL):
A PSEUDO ONE-DIMENSIONAL TWISTED LADDER

EVAMARIE HEY-HAWKINSt and STEFAN KURZ

Institut fiir Anorganische Chemie der Universitit Leipzig, Talstr. 35, 04103
Leipzig, Germany

(Received March 29, 1994)

The crystal structure of Li(thf)PHCy (thf = tetrahydrofuran, Cy = cyclohexyl) shows a polymeric
structure with five-coordinate phosphorus atoms and four-coordinate lithium atoms. Three different
Li—P distances are observed, which range from 2.608(8) to 2.631(8) A.

Key words: Lithium cyclohexylphosphide, molecular structure.

INTRODUCTION

For some time we have been interested in the influence of the substituents R!, R?
at the phosphorus atom as well as the nature and number of coordinated donor
molecules L (L = ethers, amines) on the solid-state structures of lithium phosphides
of type Li(L),PR!R?. Several structural types are already known, including mono-
meric Li(thf);PHMes! (Mes = 2,4,6-Me,C¢H,), Li(thf)(tmeda)PHMes? (tmeda =
Me,NCH,CH,NMe,), and Li(pmdeta)PPh,® (pmdeta = pentamethyldiethyl-
enetriamine), dimeric molecules as in [Li(thf),P(SiMe;),],,* [Li(dme)P(SiMe;),],’
(dme = 1,2-dimethoxyethane), [Li(OEt,)PMes,],,! [Li(tmeda)PPh(SiMe,)],,’
[Li(tmeda)PPh,],,? [LiP{CH(SiMe;),},].® and [Li(dme)PBu}),,” the tetrameric com-
pounds [Li(thf), sP(SiMe;),]s* and [Li(thf), sPBu}],,” hexameric [LiP(SiMe,),]s,°
a polymeric helical arrangement with four-coordinate lithium in Li(thf),PHMes,!!
a polymeric helical arrangement with three-coordinate lithium in Li(thf)PCy,!? and
Li(OEt,)PPh,,"? infinite chains with mutually coplanar lithium and phosphorus
atoms in Li(thf),PPh,,'? Li(dme)PPh,” and Li(dme)PH,.5-'> We now report the
structure of Li(thf)PHCy, which shows a polymeric arrangement in the solid state.
A similar structure was previously proposed for solvent-free LiPPh,.? Distorted
ladder structures were also observed for the polymeric compounds [Li(py)SCH,Ph]*
(py = pyridine) and [NaNCMe,]."*

RESULTS AND DISCUSSION
The lithium phosphide was obtained by reacting equimolar amounts of CyPH, and

BuLi in hexane/thf (20:1) at 0°C. The product precipitates on warming to room
281
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temperature. Filtration and cooling of the filtrate to 4°C yields pale yellow crystals
of Li(thf)PHCy, which were characterised spectroscopically. The structure (Figures
1 and 2) consists of a polymeric twisted ladder which extends along the a axis.
Five-coordinate phosphorus and four-coordinate lithium atoms are present, and
the three different Li—P distances observed lie in the range of known Li—P bond
lengths:'-13 P—Li 2.608(8), P—Li’ 2.60(1), P—Li" 2.631(8) A (Figure 1, (I)- (1II)).
The phosphorus atoms show a distorted trigonal bipyramidal environment with the
proton and the cyclohexyl ligand occupying equatorial positions, while the envi-
ronment of the lithium atom is distorted tetrahedral. Accordingly, each Li,P, ring
shows a small Li—P—Li’ bond angle of 72.7(3)°, while the P—Li—P’ bond angle
is much larger (98.4(3)°).

In the case of hexameric LiP(SiMe,), we assumed that cumulative interaction
between the SiMe; groups of neighbouring phosphorus atoms leads to formation
of hexameric units rather than infinite polymeric chains.!® This assumption seems
to be valid in the light of the polymeric structure of Li(thf)PHCy, in which no
steric interaction is apparent (Figure 1).

FIGURE 1 Detail of polymeric Li(thf)PHCy showing the atom numbering scheme employed as well
as the three different Li—P distances marked (I) through (III). Selected bond lengths and angles are
as follows: P—Li 2.608(8) (I), P—Li’ 2.60(1) (I1), P—Li" 2.631(8) (III), P——Cl 1.852(6), Li—O 1.996(7),
P—H 1.40(4) A, Li—P—Li’ 72.7(3), Li—P—Li" 140.8(4), P—Li—P" 124.4(4), P—Li—P' 98.4(3)°.
Hydrogen atoms (except P—H) are omitted for clarity.
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FIGURE 2 View of the unit cell of polymeric Li(thf)PHCy along (010). Only the Li and P atoms are
shown.

EXPERIMENTAL

Li(thf)PHCy: The reaction of equimolar amounts of CyPH, and BuLi in hexane/thf (20:1) at 0°C
yields Li(thf)PHCy in 83% yield. The product precipitates on warming to room temperature. Filtration
and cooling of the filtrate to 4°C yields pale yellow crystals of Li(thf)PHCy. Spectroscopic data of
Li(thf)PHCy: Lr. (nujol, CsI) 2286 w cm ~! (¥PH); NMR: (C,;Ds, 25°C): 'H (300 MHz): 2.60 (dd, PH)
[Jpn 187.9 Hz; 3/, 6.2 Hz)], 2.5-1.0 (C4H,,), 3.68 and 1.50 (each m, thf); 3'P (121.5 MHz, ref. ext.
85% H,PO,): —135.4 (s, br, linewidth at half height ca. 51 Hz without proton coupling, ca. 650 Hz
with proton coupling); ’Li (116.6 MHz, ref. ext. 1 M LiBr/H,0, C,D5): 2.69 (s).

Crystal data of Li(thf)PHCy: C,;H,LiOP, M, = 194.19, orthorhombic, space group Pnna (No. 52),
a=92525), b = 15.228(12), c = 17.024(13) A, U = 2398 A%, Z = 8, D, = 1.075 gem %, p = 1.53
cm !, 1658 independent reflections, F(000) 848, R = 0.0848, R,, = 0.0447 (STOE IPDS diffractometer,
Mo-Ka radiation, A = 0.71069, T = —70°C). Further details of the X-ray structure analysis (thermal
parameters, H atom coordinates, structure factors) have been deposited with the Fachinformations-
zentrum Energie, Physik, Mathematik, D-76344 Eggenstein-Leopoldshafen 2, Germany. This material
may be requested, quoting the literature reference, the names of the authors, and the deposition number
CSD 58181.
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