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Abstract

Three monochlorotitanium complexes Cp’Ti(2,4-"Bu,-6-(CPh,0)CsH,0)Cl [Cp’ = 1>-CsHs (2), 1°-Cs(CH3)s (3), n°-CsH,Ph,CH;
(4)] have been synthesized in high yields (>90%) by the reaction of corresponding Cp'TiCl; with the dilithium salt of ligand 2,4-'Bu,-
6-(CPh,OH)C¢H,OH (1). When activated by [Ph3CJ[B(CgFs)s]” and Al'Bus, complexes 2-4 exhibit reasonable catalytic activity for eth-
ylene polymerization, producing polyethylenes with moderate molecular weights and melting points. Addition of excess water to complex
2 gave the oxo-bridged complex [Ti(n>-CsHs)(2,4-"Buy-6-(CPh,0)CsH,0)],0 (5). Complexes 4 and 5 were characterized by single crystal

X-ray diffraction.
© 2007 Elsevier Ltd. All rights reserved.
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1. Introduction

Polyolefins are the largest volume synthetic materials
used in the world, and have been almost applied in every
aspect of our daily lives and productions. One of the most
active areas of polyolefins research over the past decades
has been the discovery and development of Ziegler—Natta
catalysis for polymerization of ethylene and a-olefins. Since
Kaminsky et. al. discovered the highly active zirconocene
dichloride/methylaluminoxane (MAO) catalytic system
for olefin polymerization [1], intensive research work has
been focused on developing new Group 4 metallocene cat-
alysts for improving catalytic activities and polymer prop-
erties [2,3]. Most of Group 4 metallocene and related
complexes for olefin polymerization typically have two or
more alkyl (or halide) groups attached to the metal. Exam-
ples of precatalysts containing only one such group are
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scarce [4], although they are active for olefin polymeriza-
tion and are also of potential interest in the context of sin-
gle-site olefin polymerization catalysis. Therefore, our
current focus is the development of this class of monochlo-
rotitanium complexes, and investigation of the influence of
different substituents at cyclopentadienyl (Cp) on their cat-
alytic activity.

In this work, a new bidentate chelating ligand 2,4-'Bu,-
6-(CPh,OH)C4H,OH (1) was firstly synthesized and intro-
duced into the monochlorotitanium system, based on the
following considerations: (i) the phenoxy-alkoxo bidentate
ligand comprising the alkoxo group linked with the phenol
group has two different active oxygen functionalities in the
metalation reaction, therefore increasing the selectivity of
forming the desired complexes in the synthetic reaction;
(i1) recently, Doherty et al. have reported that introducing
phenyl groups on the alkoxo ligand are able to increase cat-
alytic activity of the precatalysts [CpTi{NCs;H4(CR>O)-
2}1Cl,] [5], so here we choose the alkoxo ligand containing
phenyl groups. With the new ligand, we successfully
obtained a series of monochlorotitanium complexes
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Cp'Ti(2,4-"Bu,-6-(CPh,0)C¢H,0)Cl (Cp’ = n’-CsHs (2),
n°-Cs(CH3)s (3), n°-CsH,Ph,CHj (4)) which have different
substituents in cyclopentadienyl in high yield (>90%), and
studied their application in ethylene polymerization and
their hydrolysis reactions.

2. Results and discussion
2.1. Synthesis and characterization

The new bidentate ligand 1 was synthesized with 2,4-di-
tert-butylphenol as the starting material. 2-Bromo-4,6-di-
tert-butylphenol was easily prepared from the reaction of
Br, with 2,4-di-zert-butylphenol in CHCI3/CCly at 0 °C.
The reaction of dilithium phenoxide, obtained by treating
2-bromo-4,6-di-tert-butylphenol with 2 equiv. of "Buli,
with benzophenone in Et,O at —15 °C, followed by hydro-
lysis with saturated NH4ClI produced the ligand 1 in a mod-
erate yield (Scheme 1). The monochlorotitanium complexes
2-4 were prepared by reaction of Cp'TiCl; (Cp’=n’-
CsHs, n°-Cs(CH3)s, n°-CsH,Ph,CHj3) with equimolar
amount of dilithium salt of 2,4-'Bu,-6-(CPh,OH)C¢H,OH
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in toluene in high yields (Scheme 2). These complexes were
found to be easily hydrolyzed. Addition of excess water to
toluene solution of complex 2 gave the oxo-bridged com-
plex  [Ti(n’-CsHs)(2,4-'Bu,-6-(CPh,0)C¢H,0)LO  (5)
(Scheme 3). However, the same reaction with complexes
3 and 4 caused complete decomposition of both complexes
to a mixture of unknown composition in which no organo-
metallic complexes were isolated. All complexes were char-
acterized by elemental analysis and NMR spectroscopy.
Complexes 4 and 5 were characterized by single crystal
X-ray diffraction.

2.2. Crystal Structures of 4 and 5

Crystals of complexes 4 and 5 suitable for single-crystal
X-ray diffraction study were grown by cooling the satu-
rated solutions of 4 and 5 in mixed CH,Cl,/hexane. The
ORTEP drawings of the molecule structures are shown in
Figs. 1 and 2. The selected bond lengths and angles are
summarized in Table 1. The geometry around titanium in
4 can be described as a pseudo-tetrahedral coordination
environment, which is defined by a substituted Cp ring
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Scheme 1. Synthetic procedure of ligand 1.
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Scheme 2. Synthetic procedure of complexes 2—4.
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Scheme 3. Synthetic procedure of complex 5.
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