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Crwer the last two decades, the development of homogeneous
catalysts has led to the production of functionalized polyolefing that
had not been attainable with conventional Ziegler-Natta catalysts. In
general, functionalized polyolefing can be prepared by 1) modification
of preformed polyolefing, 2) direct copolymerization of olefing with a
functional monomer {(protected or non-protected) and 3) ix sifw chain
transfer to chain transfer agent dunng polymerization. Among these
methods, the in sife chain transfer method is a convenient way to
make terminally functionalized polyolefing which can be further
utilized in making the polymers with diverse structure such as block
and graft copolymers.

The bleck copolymers consisting of two immiscible polymer
chains have been known as a very effective compatibilizer in a
polymer blend of two immiscible homopolymers. Block copolymers
of palyolefins and vinyl monomers are particularly useful for blending
of polyolefins that are not compatible with many other polymers.

In our previcus study, we found that the chain transfer reaction of
ethylene copolymerization with metallocene/methylaluminoxzane
(MACY catalysts could be controlled through proper combination of
metallocene catalysts and comonomers Among several factors that
affect the mode of chain transfer reactions, contrelling steric bulkiness
of the ligands 1s crntical in homogeneous metallocene catalyzed
polymenization. Az steric bulliness of the ligand increase, p-hydride
elimination tends to decrease, because the steric repulsion between the
bulky ligand and the axial polymer chain suppress the P-agostic
interaction, a key step for P-H elimination. Consequently, the
aluminum transfer reaction becomes the predominant chain transfer
reaction.

In this study, we report the synthess of hydroxy-terminated
polyethylenes (PE-CH) through controlled chain transfer reaction and
their transformation to polyethylene-block-poly(e-caprolactone) and
polyethylene-block-poly{methyl methacrylate).

Polymenzation of ethylene was carried out in toluene with a
catalyst hawving sterically hindered pentamethyleyclopentadienyl
ligand, Cp%®ZrClMAD, and all the polymerization mixture were
subjected to omidative workup to convert the aluminum-terminated
end groups to hydroxy groups. Oxidation of aluminum-terminated
polyethylene was accomplished by bubbling &v oxygen into the
polymerization solution (Scheme 1).

'H and ®C NMR spectra of the pelymers obtained through the
oxzidative workup show the peaks corresponding to the hydrozyl
methyl end groups, but there are no peaks of olefin end groups formed
by B-H elimination. The resonances at 3.65 ppm in the "H NMR. and at
62.97 ppm in the B NMR. are clear indication of the presence of a
hydroxy methyl end group. The ratio of the hydroxy-terminated end
group to the methyl end group was estimated by integration of 'H
NME spectrum. It was found that the, however, 'H NMR technique
had some limitation to quantify the content of hydroxy methylene
(triplet, 3.61 ppm) and methyl end group (triplet, 0.90 ppm) groups
presumably  due to the formation of micellar aggregation of
hydrophilic —OH group in hydrophobic tetrachloroethane-dy sclvent.
The aggregation phenomenon was supported by variable temperature
'H NIMR. experiment that showed the change of integration value of
the hydroxy methyl group. As temperature increased, the integration
ratio of ~CHy-OH/-CH,-CH; increased. The 'H NME measurement at
120 °C reveals that at least more than 85% of the polymer chain has a
hydroxy methyl end group.

Poly(ethylene-b-caprolactone) block copolymer was syntheszed
from PE-CUH and s-caprolactone by using stannous octoate as a
catalyst for ing opening polymerization of s-caprolactone. Structural
analysis of the poly(ethylene-b-caprolactone) block copolymer with
'H and B MMR spectroscopy confirmed the formation of the block
copolymer. In “C NMR spectrum, the carbonyl carben of
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caprolactone unit appeared at 173.16 ppm. 'H MNME spectrum also
shows the methylene peaks of PE at 1.3 ppm as well as the peaks from
the caprolactone unit at 4.1 [-CH;-0O-], 2.3 [-C(C)-CHy-], 1.7 and 14
[-CH;-CHz-CH;-] ppm. D3C analysis of the block copelymer shows
double melting points at 57.5 °C and 1257 °C, which is typical in
crystalline diblock copolymer. Melting point of polyethylene block,
however, decreased compared to that of PE-OH presumably due to the
hindered crystalline packing

Polyethylene-block PIIA was obtained by transforming the
hydroxyl terminated polyethylenes to macroinitiators for atom transfer
radical polymerization (ATEP) and by reacting them with MWA The
blode copolymers showed the number average molecular weight of
14000~23000 and polydisperaty index around 1.4,

Scheme 1. Synthesis of Hydroxy-terminated Polyethylene
= + Cp"ZrCl/MAD
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Scheme 2. Synthesis of Polyethylene block-Polycaprolactone
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Scheme 3. Synthesis of Polyethylene-block- PVIMVMA
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