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UNUSUAL PHOSPHORUS LIGANDS

0. J. SCHERER, J. BRAUN, T. BRUCK, T. DAVE, M. SWAROWSKY, H. SWA-
ROWSKY, J. VONDUNG and G. WOLMERSHAUSER

Fachbereich Chemie, Universitdt Kaiserslautern

D-6750 Kaiserslautern, Germany (F.R.G.)

Abstract A variety of novel coordination complexes with cyclo-PB,
cyclo-P,, cyclo-Pg, Paz_, Paa- and P46' as ligands will be descri-

bed.

The two-, four- and six-electron reduction of white phosphorus, PA’

formally gives the polyphosphides P ~ (n @ 2,4,6; Scheme 1).

Scheme 1

The cothermolysis of [Cp",M(CO),] (M = Ir,Hf) or [CSM(H—CO)]2 (M=

4 affords as oxidative addition products complexes A,

the metallatetraphosphatricycloalkanes B, C and the nickelaphospha-

Co,Rh,Ni) and P

cubane D.
401
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With LLiR (R = Me,tBu) one PP bond of the "butterfly wings" of A is
—
cleaved with formation of [Cp"ZZrP(Li)EEf(R)]. P...P distances of
2.606(1) and 2.560(2)|2.597(2) R have been found crystallographi-
cally Z for the PCoP bridge(s) of the cobaltatetraphosphatricyclo-
alkanes (Cp(CO)Co #gy—> CH,, P <y CH) B (M = Co) and C. D (1 x
6- 3-

P4 , 1 xP

state structure of LaéNiéP17 (4 x Pa

H d6 Ni) reveals an interesting parallel to the solid-

6_, 1% PP7) 4,

The cothermolysis of [Cp'M(CO)Z] (M = Co,Rh) or [Cp"Ni(p—CO)]2 and

Pa gives the new Px complexes E - G.
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E is the first example with the 7e-donor variant of the cyclo—P5

ligand. E can formally be regarded as a metallatetraphosphacyclo-
pentadiene complex with na—Pa ligand (Paz' isomer). If £ is heated
for 60 minutes to 150°C (xylene) CO eliminates and one PP bond is

cleaved with formation of [Cp‘Rh(PZ)ZRth'].

The P. ligand of the pentaphosphaferrocene [(ns—PS)FeCS] shows

5
interesting ligating properties. Its interaction with [CpMn(CO)Z(thf)]
affords the complexes H in which until four of the five P5 lone pairs

are further coordinated to the CpMn(CO)2 fragment.
*
[CpFeP;{Mn(CO),Cp} ] H (n = 1-4)

According to the elegant triple-decker synthesis of Rybinskaya et al.5

[(n”-P,)FeCp) forms the 30 VE triple decker K with cyclo-Ps middle

deck [d(Fe...Fe) = 3.043(2) R, Cp' instead of Cp] .
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[CpFe(CH. ) PF , hy
[ (n>-Py)FeCp ] 68 6 . [ChFePFeCpIPF,

- CeHe

K

Tetraphosphacyclobutadiene, cyclo—Pa, can be synthesized photochemi-

cally and was stabilized according to the following equations:

* P,, hv =
[Cp(CO),Nb ] . [CP(CU)ZNb(ﬂa‘Pa)] + [{C;Nb}z(u’n3,n3‘P6)]

L’ M7

hv
[CP"Ni(n’-P;)] ——= [ Cp"Ni(P,)NiCp" ]

N 8

5 * 5 5 5

Cp =n"-CgHg, Cp = q —CcMeg, Cp' = n -CcMe, Et, Cp" = n —C5H3(tBu)2-
! 5 ;

1,3, Cp™ = q -CSH(l-c3H7)a—1,2,3,a
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