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THE PENTAMETHYLCYCLOPENTADIENYL LIGAND AT PHOSPHORUS
OR ARSENIC <~ EFFECT ON SMALL-MEMBERED RINGS AND
DOUBLE-BOND SPECIES

P. JUTZI, N. BRUSDEILINS, U. MEYER, AND S. OPIELA
Faculty of Chemistry, University of Bielefeld,
4800 Bielefeld, FRG.

Abstract The versatility of the pentamethylcyclo-
pentadienyl(Cp*) ligand is based on its ability for
kinetic stabilization and on its potential application
as a leaving group1'2'3. Here we report new results
from the chemistry of diphosphenes and arsaphosphenes
as well as of three- and four~-membered ring systems.
Concerning the Cp* reactivity, we have studied: 1I)
nucleophilic substitution reactions, 1II) homolytic
Cp*-El bond cleavages, and III) Cp* migration to
Transition Metals.

DIPHOSPHENES AND ARSAPHOSPHENES

Following classical routes, the double bond species 1 - §
have been synthesized.

cp*p = Pcp* 1 cp’p
cp*P = AsMes® 4 cp*p

PMes® 2  Mes*P = ascp* 3
Ast* 5 Mes = Supermesityl

It
]

Beside the chemistry expected for P=P or P=As systems, we
have observed:

Nucleophilic Substitution of the Cp* Ligand
We have already reported on the substitution with bulky

lithium alkyls and amides! as well as with 1lithium
supermesityl phosphide4. Reaction of 2, 3, and 5 with
sodium pentamethylcyclopentadienyl (dicarbonyl) ferrate leads

[313)/53
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to the iron substituted double-bond systems 6, 7, and 8,
resp.. In a multistep synthesis, the known? triphospha-
allyllithium species 11 is formed from 2 and methyllithium.

2 + NaFe(CO),Cp* =---> Cp*(cO),FeP = PMes” (6)
3 + NaFe(CO),cp* ---> Cp*(cO),FeAs = PMes* (7)
1 + NaFe(C0),cp* ---> cp*(co),FeP = Pcp* (8)
Cp* M]
—tM] e
M}-B -
[ 3—\\;/ < |
P2 AN
[M] Cp*
10 9

[M] = Fe(CO)2Cp*

2 +::49}L, [MeP=PMes*] F2Meliy, MesP + Mes*PLi,
—Cp

+2
—LiCp*

11 Mes‘P”‘“g >~ PMes*Li®

Homolytic Cp*El Bond Cleavage in [2 + 2]-Cycloaddition
Products

Few examples of this type of reaction have already been
presented5°6 Four-membered ring compounds, formed by
[2+2]cycloaddition of the double bond species 1, 4, 5, and
8, show easy cleavage of Cp*—El bonds, which leads to
butterfly systems, such as 13, 12, 15, and 10, resp., and
furtheron to P, and As,P,, resp..

The reactive intermediate 13 can be trapped via
complexation (formation of 14)
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CP*-PHOSPHORUS AND - ARSENIC COMPOUNDS (315)/55

hy Mes *As AsMes *
2 x 4 —>» (Cp*PAsMes*), ——> N
2 ~Cp*; \ /12
*
2 x1 —> (Cp*P), —> PR
—Cp% VT
(CO)5Cr - THF |
v v o
(co)sCr Ps
Cp*R_._=~PCp*
>
14

2 x 5 —> (Cp*PAsCp*)s %Vg;* PaAso(MS)
= 2
15

Cp*-Migration to a Transition Metal

Some examples for this useful synthetic method have already
been described’s8. Here we present results from our studies
in nickel chemistry. Compounds of the type 16 und 18 are
inte- “-“*iates in the reaction of 2 with zero-valent nickel,
which finally 1leads to the labile nickel-substituted
diphosphenes 17 and 19.

2
I
(PhzP)2Ni(CoHg) ("BuzP)oNi(CoH4)
—70°C -40'C
(Ph3p)?i\ BuzR_ /PBu;_z,
I . Ni

P=PMes |
—;:;:ﬁ;f *_p=P-~Mes*
s Cp*—P=P—Mes 18
i+5.c l > —40°C
’ I t j f :

Ni
/N
phsp/ \\p=pMes* 17 BuzP P=PMes* 19

z

THREE-MEMBERED RING-SYSTEMS

Synthesis and some reactions of the cyclotri-
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phosphane(Cp*P)3 have already been describedg'lo. Treatment
of 1, 2, and 3 with the corresponding diazomethanes leads
to the ring compuunds 20 - 24; with selenium and tellurium,
the addition products 25 and 26 are formed.

i H SiM
Ho H\C§IMe3 }32 \ /l es3
C
/ \ / \ / N\

Cp‘ﬁi>PCp‘ Cp*P—PCp* Cp*P—PMes* Cp*P—PMes*

20 21 22 23

H

A < 75
Cp*As—P Mes* Cp*P—PCp* Cp*P—PCp*

24 25 26

Nucleophilic Substitution of the Cp* Ligand

The Cp* ligand in 25 can be replaced by the Cp*(CO)zFe—unit
in a substitution process, which 1leads to the iron-
substituted diphosphaselenacyclopropane 27.

Se
+ x 7\

25 ~_553g22Z§31; Cp*P—P Fe(CO)2Cp*
~KCp* 27

The 31p-NMR data of the compounds 1 ~ 27 are of diagnostic
value.

REFERENCES:

1. P. Jutzi, Comments on Inorg. Chem., &, 123 (1987).
2. P. Jutzi, J. Organomet. Chem., 400. 1 (1990).
3. P. Jutzi, H. Saleske, and U. Meyer, Phosphorus and
Sulfur, 30, 161 (1987).
4. P. Jutzi, and U. Meyer, Phosphorus and Sulfur, 40, 275
(1988).
5. P. Jutzi, and U. Meyer, J. Organomet. Chem., 333, C 18
(1987)
6. P. Jutzi, U. Meyer, S. Opiela, M. M, Olmstead, and P.
P. Power, Organometallics, 123, 837 (1990).
7. P. Jutzi, and U. Meyer, Chem. Ber., 121, 559 (1988).
8. P. Jutzi, and R. Kroos, J. Organomet. Chem., 390, 317
(1990) .
9. P. Jutzi, and R. Kroos, Chem. Ber., 121, 1399 (1988).
10. P. Jutzi, R. Kroos, A. Miller, H. Bdgge, and M. Penk,
Chem. Ber., 124, 75 (1991).




