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Abstract 

The reaction of propene with the half-sandwich salt complex 

[Cp’Zr(CHzPh)aXB(CHzPhXC6F5)s] (1) (Cp’ = CsMes) affords 
cleanly the single-insertion adduct [Cp’Zr(CH,CHMeCH,Ph)- 
(~,Ph)l[B(CH,PhXC,F,),] (2). The crystal structure of 2 reveals 
an unusual ‘back-biting’ n6-arene coordination to the do metal, 
accounting for the unexpected stability of this compound either 
towards further propene insertion or towards P-hydrogen elimina- 

tion. 
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1. Introduction 

The chemistry of cationic Group 4 alkylmetallocenes 
has been developed extensively in the last few years [l], 
mainly because complexes of this type have been shown 
to be catalytically active in olefin polymerization, and 
have been implicated as the active species in the meth- 
ylalumoxane-based homogeneous Ziegler-Natta cata- 
lysts [2]. In the course of our studies on the synthesis 
and the catalytic activity of ‘non-metallocene’ cationic 
Group 4 metal complexes [3], we have recently re- 
ported the quite peculiar reactivity with olefins of the 
zwitterionic complex [Zr(CH,Ph),{(q6-PhCH,)- 
B(C,F,),}] (3), which affords either single-insertion 
adducts or high-molecular-weight polymers, depending 
on the reaction conditions [4]. The unexpected stability 
of single-insertion adducts such as [Zr(CH ,CHMe- 
CH,PhXCH2Ph)2]+ was explained by an unusual 

Correspondence to: Dr. C. Pellecchia. 

0022-328X/94/$7.00 
SSDI 0022-328X(94)24690-K 

‘back-biting’ r-coordination to Zr of the Ph group of 
the 3-phenyl-2-methylpropyl ligand [4,5]. Here, we re- 
port the synthesis and the crystal structure of the 
analogous complex [Cp’Zr(CH ,CHMeCH ,Ph) 
(CH,Ph)][B(CH,PhXC,F,),] (2) confirming the chelat- 
ing nature of the isobutylbenzene ligand via the in- 
tramolecular n6-arene coordination to Zr. 

2. Results and discussion 

The recently reported benzyltris(pentafluorophen- 
yljborate salt of the half-sandwich cationic complex 
[Cp’Zr(CH,Ph),]+ (1) reacts rapidly with ethene (25°C 
and 1 atm), affording linear polyethylene [61. In con- 
trast, polymerization of propene proceeds only under 
more severe conditions (50°C; 5 atm) [3c, 61. Monitor- 
ing the reaction of 1 with propene (2-5 equiv.) at 25°C 
in C,D,Cl by ‘H NMR spectroscopy shows the rapid 
(seconds) and clean (= 100%) formation of the single- 
insertion adduct 2. 

Compound 2 has been isolated (see the Experimen- 
tal section), and characterized by X-ray diffraction and 
NMR analysis. The crystal structure of 2 [7] consists of 
discrete cations and [B(CH,PhXC,F,),]- anions. The 
structure of the cation (Fig. 1) reveals that the other- 
wise highly electron-deficient Zr is saturated by in- 
tramolecular T6-coordination with the 3-Ph ring. Con- 
sequently, no significant cation-anion bonding interac- 
tion is present, unlike in [CpZr(CH,Ph),][B(CH,Ph)- 
(C,FJ,] (4) for which the coordination to Zr of the Ph 
ring of the anion was observed [6]. The coordination 
geometry around Zr, as defined by Cll, C18, and the 
centroids of the Cp’ and the Ph rings, is pseudotetrahe- 
dral. The Cp’ centroid-Zr-Ph centroid angle is 135”, 
which is similar to the values observed for Cp’-Zr-Cp’ 
angles in cationic metallocenes [S]. The average Zr- 
C(Ph) distance is 2.72 A, very close to those observed 
in the zwitterionic Zr’” arene complexes 3 and 4 
mentioned above [3d, 61, but considerably longer than 
the average Zr-C(Ph) distance (2.42 A) found for the 
Zr” complex [Zr($-PhMeXPMe,),C1,] [9]. This find- 
ing, expected in view of the lack of back-bonding in do 
metal rr-complexes, suggests that reference to Zr” 
complexes when proposing models for the putative do 
metal-olefin complexes invoked as Ziegler-Natta cat- 
alytic intermediates is inappropriate [lo]. The other 
metrical parameters are unexceptional, with the benzyl 
group behaving as a normal, undistorted nl-ligand. 
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