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Introduction

The use of renewable feedstock 15 becoming a more and more
important issue in chemistry due to the increasing oil-prices and the
concerns about fiuture oil-supplies.!” In polymer chemistry, the use of
renewable resources has attracted significant attenttion in the last
couple of years as well, The renewable resources that were used in
polymer chemistry include, e.g., starch.P? saccharides®™ and fatty
acids. " Besides being a green alternative, the use of faity acids
provides new opportunities for polymer science due to the present
unsaturated bonds that can be used for crosslinking of the polymers
upon UWdirradiation!®-®1 Although the use of fatty-acid based
meonomers has been expleited by many groups, we are only aware of
one example in which an unsaturated fatty acid based monomer
{cardanyl acrylate) was used in a livingcontrolled polymerization
technique (atom transfer radical polymerization) to prepare well
defined polymers with unsaturated side chains ™

In this contribution, we report the cationic ring-opening
polymenzation of a 2-oxazoline monomer with soybean fatty acid side
chaing {(SoyOx) under microwave irradiation. Kinetic experiments
were performed to investigate the livingness of the polymenzation in
both acetonitrile and in the absence of solvent. In addition, both block
and statistical copolymers were prepared using the SoyOx monomer.
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Scheme 1. The soy-base 2-oxazoline monomer (SoyCux) that was
uwsedin this study.

Results and discussion

The cationic nng-opening polymerization of 2-oxazclines 15 an
established method for the preparation of well-defined (Block)
copolymers. 1! The polymerization mechanism is schematically
depicted in Scheme 1 with methyl tosylate as electrophilic inttiator.
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Scheme 1. Schematic representation of the cationic ring-opening
polymenzation of 2-oxazolines. In this work, R stands for soybean
fatty acid side chains.

The polymerization kinetics in both acetonitrile and in bulk were
investigated at 140 °C in closed microwave vials using methyl tosvlate
as initiator. ' SoyOx polymerizations were performed for different
reaction times and the resulting mixtures were analyzed with gas
chromatography and 'H-NMR spectroscopy te determine the
monomer conversion and with size excluson chromatography to
measure the molecular weight (distribution). The '"HIME spectra of
the bulk polymerization are depicted in Figure 1 demonstrating almost
complete conversion after only 7.5 minutes polymerization time as is
indicated by the disappearance of the tnplets at 3.8 and 4.2 ppm and
the appearance of the broad polymer backbone signal at 3.4 ppm.
Furthermore, the resonances of the protons next to the unsaturated
sites (9.3 ppm) remain constant demonstrating that they are not
affected by the cationic ning-opening polymerization. Linear first
order kinetics as well as a linear increase of number average
molecular weight with conversion was obtained demonstrating that the
SoyOx polymerizations were performed in a living manner.
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Figure 1. 'H-MME. spectra taken after different reaction times for
the polymenzation of SoyOx in bulk at 140 °C usng methyl tosylate
asinitiator. The spectra were recordedin CDCls.

Ag aresult, pSoyOx was obtained with polydispersity indices of
1.20 or lower. After UV-arradiation of the polymer, it was inscluble in
dichloromethane proving successful crossdinking of the polymer by
exploiting the unsaturated fatty acid side chains.

Subsequently, amphiphilic dibledt copolymers were prepared
with poly(2-ethyl-2-ozazoline) (pEtOx) as hvdrophilic part and
FoyOz as hydrophebic part ¥ Micelles could be formed from
these block copolymers and TV4rradiation resulted in the formation
of core-crosslinked micelles that reversibly changed inte rice-like
micelles when they were transferred from water to the non-gelective
solvent acetone.

In addition, statistical copolymers were prepared covering the
complete composition range from EtOx to SovOx in steps of 10%.Y
The effect of copolymer composiion on the thermal and surface
properties was investigated as well as the effect of UV-crosslinking on
these properties.
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