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Preparation of aluminum-boron cluster compounds and their application as
cocatalysts of olefin polymerization

Tanaka, Ryo
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Boron-moiety-containing aluminoxanes were prepared from Me3Al and various
arylboronic acids and compared its cocatalyst ability of olefin polymerization with
methylaluminoxane (MAO), which is versatile activator of transition-metal catalysts. Incorporation
of electron-withdrawing group and boron atoms to MAO greatly improved the cocatalyst ability of
propylene polymerization using various group 4 metal complexes. Several spectroscopic analyses such
as DOSY, 27Al, 11B NMR and IR spectroscopy revealed that the increase of cocatalyst ability is owing

to the increase of Lewis acidity and bulkiness of aluminum by the incorporation of boron moieties.



(MAO)
MAO
-Al(-Me)-O-
Lewis
MAO
MAO
Lewis
1
Ar g
Ar\/B O-,,-Pu
Exe Al
QB g
Al’\%}N ~O-goar  Ar=
B _A-Bu

77707
Ar tBU

MAO
MeAl
4
Lewis
1 MesAl
MeAl
MeAl
68-85%
THF

MAO

MAO

(dMAO)

Lewis

4

BMAO

( BMAO)

BMAO

10

BMAO

3
BMAO

Lewis

(Table 1)

/i TlMe Me?s'

|C|2
e &*

Table 1. BMAO
Cat. / cocat.
S )
toluene n
1 atm 10 min
Cat. Cocat. Temp. AlUTi A* M.
(°C) (109
2 MAO 0 50 10 0.7
2 dMAO 0 50 41 2.6
2 BMAO 0 100 578 74.8
3 BMAO 0 230 20 1.0

4 BMAO 40

1000 150 8.2

3 Activity in kgmolgy Tt

b Determined by GPC calibrated with

PS standards.
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Table 2. BMAO
Feed (mmol) Product (mmol)
Al/B Al B Al-Me
1.0/1.0 097 060 0.88
2.0/1.0 188 093 1.30
BMAO
Al
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