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

Phosphorus, Sulfur, and Silicon and the Related Elements

Publication details, including instructions for authors and subscription information:

Phosphorus,

i S}l!flll‘, and http://www.informaworld.com/smpp/title~content=t713618290

¢ Silicon

i and the Related Elements

[ —— Me,C.: A Versatile Ligand in Phosphorus Chemistry

; ) Peter Jutzi*; Hartmut Saleske?; Udo Meyer®

: J 1 2 Fakultat fiir Chemie der Universitat Bielefeld, Universitatsstrafie, Bielefeld 1, FR.G.
i

t

|

To cite this Article Jutzi, Peter , Saleske, Hartmut and Meyer, Udo(1987) 'Me,C,: A Versatile Ligand in Phosphorus
Chemistry', Phosphorus, Sulfur, and Silicon and the Related Elements, 30: 1, 161 — 164

To link to this Article: DOI: 10.1080/03086648708080547
URL: http://dx.doi.org/10.1080/03086648708080547

PLEASE SCROLL DOWN FOR ARTICLE

Full terns and conditions of use: http://wwinformaworld.coniterns-and-conditions-of-access. pdf

This article nmay 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 nmake any representation that the contents
will be conplete or accurate or up to date. The accuracy of any instructions, formul ae and drug doses
shoul d be independently verified with primary sources. The publisher shall not be liable for any |oss,
actions, clains, 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 nmaterial.



http://www.informaworld.com/smpp/title~content=t713618290
http://dx.doi.org/10.1080/03086648708080547
http://www.informaworld.com/terms-and-conditions-of-access.pdf

07:39 30 January 2011

Downl oaded At:

Phosphorus and Sulfur, 1987, Vol. 30, pp. 161-164 © 1987 Gordon and Breach Science Publishers, Inc.
Photocopying permitted by license only Printed in the United Kingdom

MESCS: A VERSATILE LIGAND IN PHOSPHORUS CHEMISTRY

PETER JUTZI, HARTMUT SALESKE, UDO MEYER
Fakultdt filir Chemie der Universitdt Bielefeld,
UniversitdtsstraBe, D-4800 Bielefeld 1, F.R.G.

Abstract Pentamethylcyclopentadienyl (pcp) phos-
phorus compounds with coordination number 2, 3,
and 4 at phosphorus are described concentrating
on their differing fluxional behavior (sigmatro-
pic rearrangements). The pcp-substituted diphos-
phene allows for the first time a substitution
chemistry at the P=P unit.

The unique properties of the pentamethylcyclopenta-
dienyl (pcp) ligand open new fields in main-group
chemistry. Here we report on some recent results from

phosphorus chemistry.

I) SYNTHESIS AND FLUXIONAL BEHAVIOR OF PCP-PHOSPHORUS
COMPQOUNDS

Several pcp phosphorus compounds have been synthesized
by classical methods. Whereas cyclopentadienylphos-
phanes a exist as vinylic isomers, the pcp phosphanes
b are present only in form of their allylic isomers,

thus capable for degenerate sigmatropic rearrangements.
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Surprisingly great differences in fluxionality have
been observed for these compounds. The activation en-
ergies for sigmatropic processes lie between § 5 and
& 30 kcal/mol, i. e. the relevant molecules have to

be classified within a wide range from highly fluxion-
al to rigid (see Table 1). EA

coordination number at phosphorus and II) on the fur-

-values depend I) on the

ther ligands bound to the phosphorus atom. The exper-
imental data can be correlated with relevant ground-
and transition-state energies. Thus, in the diphos-
phene PcpP=PPcp the very low EA-value can be explained
with the assumption of a transition-state A, which is
stabilized by n(pcp)-n*(P=P) interaction. The large
differences in the EA—values of pcp-PR2 compounds can
be rationalized by assuming transition-state geome-
tries B, where mesomeric effects in the (m-allyl-type)
PR, unit are possible. Differences in the EA—values of
comparable open-chain and cyclic pcp-phosphanes can be
correlated with differing ground-state energies of
these molecules. Finally, no strong ligand effects are

expected for compounds with coordination number 4 at
phosphorus (see transition state ).
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TABLE 1 Activation Energies for 1,2 Element-
-Shifts in Pentamethylcyclopentadienyl
Compounds of Phosphorus

Compound, EA(kcal/mol) Compound, Ep(kcal/mol)

OMe
_ a o
MeSCS-P--PCSMe5 <8 MeSCS P\ 21.2+0.4
OMe
)Vle
MeCo~P{ 23.0£0.5 _SMe
Me MeSCS_P\ 17.521.3
SMe
,Me
Me.C_.-P 16.421.1 NMe
575 Ny Me.Co-PL 2 19.0%1.2
575 TN
NMe2
/tBu
MeSCS—R\ 21.3%1.5 ’
cl O
M95C5'P\ 16.3%1.6
0
/H
Me5C5—P\H 31.321.8 /S:]
MegCq-P( 15.2%0.5
/F
MeSCS_P\F 16.7+0.7 /NMe
Me_.C.-P 6.2+0.6
575 °~
NMe:
Cl
MeSCS—P\Cl 12.0+1.6 0
MeSCS- ~ 12.3x0.8
(@]
Br
Me_ C —P/ 5.2+3.1 +_ - a
55 \Br Me5C5—PMe3 J >35
a
l\",eSCS-P(S)R2 >35
. a
MeSCS-—PR2 Cr(CO)S >35
a)

estimated value
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ITI) SYNTHESIS, STRUCTURE AND CHEMISTRY OF A DIPHOS-
PHENE WITH PCP-LIGANDS

Reduction of pcp-dihalophosphanes MeSCSPHal2 (Hal =
Cl, Br) with alkali metal naphthalenides leads to the
following compounds:

R R R R R R
N\, /
R— P\P/P—R \P—'P/ \p—.p/ P\—/P
A\ | p/ P
P /P—-P\ I 'R
R R N
R—-P=P—-R 1 cl R

=
R = MesCs

The reactivity of the phosphorus-carbon ®-bond in

these molecules can be used for substitution reactions.

Here we report on the substitution chemistry of l. In
the reaction of ] with nucleophiles (lithiumalkyls,
lithiumamides) mixed substituted diphosphenes PcpP=PR
and disubstituted diphosphenes RP=PR can be isolated
or characterized spectroscopically.

Reaction of ] with FeZ(CO)9 leads to the iron
complex 2; reaction of pcp-dichlorophosphane with
NazFe(CO)4 yields compound 1 and a mixture of the iron
complexes 2, 3 and 4.

Fe (CO) (CO) ,Fe R Fe (CO)
R-P=P-R P=P\ RPC12
R/ Fe(CO)4
< 3 4



