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REACTION OF METHYLENE BRIDGED DIPHOSPHINES
R,P-CH,~PRH AND RHP-CH,-PRH (R = Me, Pr', Bu',

CHZ—Ph) WITH TRANSITION METAL CARBONYLS

OTHMAR STELZER, SIBBELE HIETKAMP, HERBERT SOMMER
FB 9, Anorg. Chemie, Bergische Universitédt-
Gesamthochschule-Wuppertal, GauBstr. 20,

D=5600 Wuppertal 1

Abstract The PH-functional methylene bridged
diphosphines RoP-CH2-PRH and RHP-CHo-PHR have

been synthesized using CloP-CH,=-PCly as a starting
material. On reaction with Fe,(C0)g oxidative
addition and cleavage of the P~C-~P-skeleton occur
yielding cluster compounds, e.g. (CO)gFe3(RR'P-
CHQ—PRgH (R = Me, Prl, But, CHy~Ph, R' ="R or H)
or” (CO)gFes(m3PR) (m,PMeR)H.

INTRODUCTION

Bidentate phosphines containing the P-C-~P-skeleton may
lock together two metal atoms in close proximity and
hence promote reactions involving the two metal
centres.1 This has been shown for a large number of
Pd-, Pt-, Rh- and Fe-complexes of bis(diphenyl-
phosphino )methane (dpm), e.g. XnM(dpm)zMXn and
(CO),Fe-dpm-Fe(C0), ° or (CO),Fe(udpm)(uCO)Fe(CO),. >

SYNTHESES OF THE LIGANDS RR'P-CH,-PRH (R' = R, H)

ZP-CHz-PClzh (1) may be obtained
in fair yields (30 =40 %) by a procedure given by

The chlorophosphine C1

Novikova, Prishchenko and Lutsenko using cheap
starting materials (p013, Al and CH2C12).
In addition to 1 we could isolate the interesting

phosphines 2 and 3 from the reaction mixture.5
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- - s
CH,Cl, (C1,A1-CH,~-AlCL, oy CLP 9012 .
+  »{C1,A1-CH,~A1C1~CH,~A1C1, 3 N p/A\ ~,

Al C1,A1~CH,~A1C1=CH,C1 e
2 2 cl )

/\+ )

C1,P " o1

c1 ;

Compound 1 proved to be a versatile starting material

for a number of methylene bridged phosphines, e.g.

cl p/A\p01
2 2
1} n RMgC1l L 1) Me,N-SiMe ,
2) LiAlH, 2) 3 MeMgCGl
n =2, 3 3) LiAlH,
ANUH O Ry N R N, Me
R,P° Pl bR P(y Me,P Py
X ka Lb

R = Pr', Bu%, (CH,~Ph)
The compounds were analytically identified and

1 31 13

characterized by their H-, P- and C~NMR spectra.

REACTIONS WITH Fe,(CO)g

The reactivity pattern of these PH-functional phos-
phines is determined by

a) their bidentate character, b) the reactivity of the
PH-bonds, c) phosphinidene formation with cleavage of
the P-C-P-skeleton.

The combination of these reactions offers a new and
interesting way for the synthesis of cluster compounds.

ThlS 1s shown by the reaction of Pr2P CH ~PPr'H and

HPr ' P- CHZ-PPr H with Fe (co)9
The structure of the compounds thus obtained will be
discussed on basis of their 1H—, 130— and 31P-NMR

spectra, mass spectra and IR-spectra,.
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The crystal structure of cluster lg shows the

presence of a‘MB-PPrl and a‘yz-PPrlMe Eroupe.

REFERENCES

1. R.J. Puddephatt, Quart. Rev. 12, 99 (1983).

2. R.J. Puddephatt, WA, Thomson, L. Manojlovic-Muir,
K.W,s Muir, A.A. Frew and M.P. Brown, J.C.S. Chem,
Comm, 1981, 805.

3. F.,A., Cotton and J.M. Troup, J. Am. Chem. Soc. gé,
Lh22 (1974 ).

Le ZeS. Novikova, A.A. Prishchenko and I.F. Lutsenko,
Zh. Obshch. Khim. 47, 775 (1977).

5. §. Hietkamp, H. sommer and O. Stelzer, Angew. Chem.

9k, 368 (1982).




