This article was downloaded by:

On: 30 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

s ey ) s g

VT e Y S

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
and the Related Elements
| Synthesis and Reactivity of Transition Metal-Substituted Phosphoranes
ok ) Michael Lattman?; Badri N. Anand?; Shirley S. C. Chu® Robert R. Rosenstein®
4 ! 2 Department of Chemistry, Southern Methodist University, Dallas, Texas, U.S.A. ® Department of
Electrical Engineering, Southern Methodist University, Dallas, Texas, U.S.A.

To cite this Article Lattman, Michael , Anand, Badri N. , Chu, Shirley S. C. and Rosenstein, Robert R.(1983) 'Synthesis and
Reactivity of Transition Metal-Substituted Phosphoranes', Phosphorus, Sulfur, and Silicon and the Related Elements, 18:
1, 303 — 306

To link to this Article: DOIL: 10.1080/03086648308076026
URL: http://dx.doi.org/10.1080/03086648308076026

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/10.1080/03086648308076026
http://www.informaworld.com/terms-and-conditions-of-access.pdf

10: 11 30 January 2011

Downl oaded At:

Phosphorus and Sulfur, 1983, Vol. 18 pp. 303-306 © 1983 International Union of Pure and Applied Chemistry
0308-664X/83/1801-0303/$18.50/0 Printed in the United States of America
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1
Abstract  The synthesis of (OCH,0),PMn(CO),, 1, by

nucleophilic substitution of C17 by Mn(CO): is described.
The hydrolysis reactions of ] lead to two compounds con-
taining P-Mn bonds whose structures have been determined
by x-ray crystallography.

INTRODUCTION

Phosphoranes are well-known examples of a class of compounds where
the central representative atom is surrounded by more than an octet
of electrons. Until recently, however, work in this field has been
confined to the main group. Riess, et a].,l Lattman, et a].,z and
Ebsworth, et a].,3 have pioneered work in the field of transition
metal-substituted phosphoranes, R4P-M (R = main group moiety,

M = transition metal).

RESULTS AND DISCUSSION

Hle have synthesized the first R4P-M molecule where only the
phosphorus of the R4P moiety is directly bonded to the transition
metal by the reaction?

03 03
<@ />PC1 + Na Mn(C0)s" —N—am—><@ />PMn(CO)5 (1)
0% %

The (electron impact) mass spectrum of 1 exhibits a sianificant
molecular ion (6% of the base peak, C5H402P+). Table I 1ists the
NMR and IR data for 1.
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TABLE I  NMR (ppm) and IR (cm~l) data for 1, 2, and 3
(THF solution)

Compound 31p 13C(pheny] region) IR(vCO)
1 67 110.6, J = 6.8 Hz 2133 (m)
- 121.4 Poce 2075 (w, sh)
147.0, Jpoc = 4.2 Hz 2041 §
2003 (m,sh)
2 112 119.1 2138 (m)
120.2 2076 (w,sh)
123.4 2045 (vs)
126.1
142.3, J=14.3 Hz
149.8
3 120 112.2, Jpgcc=4-6 Hz 2134 (m)
122.8 2074 (w,sh)
147.2 2038 (vs)
2008 (m,sh)

1 hydrolyzes according to

0
0\\u OH
@ Qe O

3
NMR and IR data for gvand 3 are summarized in Table I.
Reaction of 1 with HZO in 1:1 molar ratio in ether results
in a white precipitate.” VWhen the precipitate is dissolved in THF,
31P{1H} NMR spectrum exhibits peaks due to 2 and 3 in
an approximate 4:1 intensity ratio. After 24 h in solution only
the 31p peak due to 3 is present. At this time, the Sc(lH} NMR

spectrun shows peaks due only to 3 and catechol. If the same

its initial

hydrolysis experiment is run in THF, no precipitate occurs. After
31P is 2
(along with a large amount of 1). Within 3 days only peaks due

one day, the only hydrolysis product observed in the

to 3 and catechol are seen. If 1 is exposed as a solid to the
atmosphere for 7-10 days, hydrolysis occurs. Immediately upon
dissolving the resulting solid in THF, only peaks due to 2 are
observed. Spectral changes in solution occur within a few hours
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FIGURE 1 ORTEP drawings of 2 (top) and 3 (bottom).
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and after one day all the peaks due to 2 have disappeared and only
peaks due to 3 and catechol remain.

This behavior is reflected in the gas phase (chemical ioniza-
tion) mass spectra. 3 exhibits a molecular ion whereas 2 does not;
peaks due to 3 and catechol are observed in the latter spectrum.

The x-ray crystal structures of 2 and 3 have been obtained
and are shown in Figure 1. The phosphoryl oxyagen in 2 is involved
in two hydrogen bonds, one intramolecular (dashed line in Figure 1)
and one intermolecular. The P=0 adopts a stagaered conformation
relative to the equatorial carbonyl groups in 2 while an eclipsed
conformation is observed in 3.

In summary, 2 appears to be the kinetically favored product
while 3 and catechol are the thermodynamically favored ones. In
the solid state 2 apparently does not possess enough (vibrational)
energy to form the final products, perhaps due to its extensive
hydrogen-bonding.
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