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The number average molecular weights depend linearly on the monomer conversion.

2-Methyl-2-oxazoline

50004

conversion / %

m 180°C o
® 160°C @
*x 140°C ;
{ ® 100°C © %
—————— theor. o®/
T 3000 o
c x
2 ’
20004 @
1000+
O‘F/ T T T T T T T T T
0 20 40 60 80 100

%

2-Phenyl-2-oxazoline

10000{ m 200°C ° =
| % 160°C
80001 m 140°C ,
70004 ©® 120°C 7
| % 100°c “* ™
6000'_ ------ theor. ™
5000-
40001 .,
_ x ‘o ™
30004
20001 ',9_’
1ooof'-,f'
O ’ T T T T T T T T T T
0 20 40 60 80 100

conversion / %

_)

2-Nonyl-2-oxazoline
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2-Methyl-2-oxazoline

Kinetic analysis

2-Phenyl-2-oxazoline
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Monomer Frequency Activation
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High molecular weight polymers
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Formation of micelles
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Synthesis of a 16-membered library of di block copolymers of the AB- and the AA-type
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Each block is composed of 50 monomer units.
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General Procedure: Each first block prepared six times

- Characterization of the first propagation step

Characterization
of the diblock

copolymers

- Characterization of the first propagation step
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Chemspeed Platform or fumehood (*) Single-mode microwave reactor

1. Preparation of
a stock solution,
transfer to the
reaction vials

2. Synthesis of
the first block

3. Addition of
the second
monomer
4. Incorporation
of the second
5. Analysis of block
the (set of)
diblock

copolymers

(*) depending on the number of experiments
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Poly(2-ethyl-2-oxazoline) as first block; GPC measurements
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Reliable number average molecular weights can be obtained only for the mono block
polymers and the diblock copolymers of the AA-type. Diblock copolymers of the
AB-type can be characterized by *H-NMR (combined with the analysis of the
first block by GPC measurements).
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S S SN S BN SV
/J%O ’ UO ’
Hef e~ MeMe [4] MeEt [4] MeNon [4] MePhe [4]
/go p.t. 400+400 | p.t. 400+500 | p.t. 400+400 | p.t. 400+1800
PDI ---/1.16 | PDI ---/1.17 PDI ---/--- PDI ---/1.25
QNG EtMe [4] EtEt [4] EtNon [4] EtPhe [4]
l/ko p.t. 500+400 | p.t. 500+500 | p.t. 500+400 | p.t. 500+1800
PDI ---/1.18 | PDI 1.12/1.16 |PDI 1.15(*)/---| PDI 1.27/1.19
Helw~J*| NonMe [2] NonEt [2] NonNon [2] NonPhe [2]
UO 0.t. 400+400 | p.t. 4004500 | p.t. 400+400 | p.t. 400+1800
PDI ---/---  |PDI 1.70(*)/---| PDI 1.43/--- | PDI 1.14/---
Hefe~Je* PheMe [3] PheEt [3] PheNon [3] PhePhe [3]
5 p.t. 1800+400 |p.t. 1800+500 | p.t. 1800+400 |p.t. 1800+1800]
PDI ---/1.18 |PDI 1.35/1.19 | PDI 1.28/--- | PDI 1.27/1.16

[n]: concentration of the respective monomers in mol/L; p.t. preparation time (in s);
PDI values obtained from CHCI; /DMF solutions; (*): GPC traces on next slide
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The order of incorporating
the monomers
into the polymer chain
must be chosen
4—— carefully! —p

The findings in the course
of the preparation of the
NonOx-EtOx polymer
were found to be
reproducible and —»
independent of the
solvent (CH;CN, CH,CI,)
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TU/e! Contact-angle measurement

S. Wijnans, B.-J. de Gans, F. Wiesbrock, R. Hoogenboom, U.S. Schubert, Macromol. Rapid Commun. 2004, 25, in press.
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Nonyl chains preferentially orient to surface — lower surface energy

Result of 70 min measuring time (128 contact angles: saves time by factor 10)
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A steadily growing number of polymer syntheses undergoes major
Improvements in terms of reaction times, purity and yields of the targeted
product(s) under microwave irradiation.

The living cationic ring-opening polymerization of 2-oxazolines undergoes
remarkable accelerations under the high temperatures in the course of the
microwave irradiation; first-order kinetics and livingness are maintained.

Diblock copoly(2-oxazoline)s can be prepared in a convenient 2-step
process. For the incorporation of 50 monomers (per block) into the
polymer chain, the total reaction times span the range from 14 minutes
(EtOx-EtOx) to 80 minutes (PheOxPheOx).

The molecular weight distributions are narrow before and after the addition
of the second monomer (except for the polymers that contain a poly
(2-nonyl-2-oxazoline) as first block).
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