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with Ferrocenylsilane Units

e aim to functionalize polystyrene-block-

1,2-butadiene (PS-b-PB) prepared by anionic

polymerization with HSiMe,Fc ferrocenyl-
silanes under hydrosilylation conditions using the
Karstedt catalyst. Ferrocene functionalized polymers
can have very interesting properties for biosensoric
applications.

The PS-b-PB polymer was characterized by SEC
using polystyrene standards, online MALS, membrane
osmosis and 1H-NMR-spectroscopy. As can be seen,
the results from both absolute methods were almost
identical. The polymer composition was calculated us-
ing the results for the molecular weight from the light-
scattering and the molar ratio from 1H-NMR experi-
ments.

The functionalized polymer was analyzed by the
same methods except for membrane osmosis. The re-
sults for the molecular weight obtained by SEC using
polystyrene standards were underestimated, indicat-
ing that the hydrodynamic radii did not change after
the reaction. The results from 1H-NMR indicated a
complete conversion, which could be proved using on-
line light-scattering techniques.

The increased PDI and unexpected high molecu-
lar weight as determined by MALS can be explained
by the cross linking of unreacted double bonds under
the hydrosilylation conditions. The observed peak of
double molecular weight indicates a dimerization as
the main side reaction.

In conclusion, it was possible to demonstrate the
successful and quantitative attachment of the HSiMe,Fc
units to the block copolymer. The next steps will be the
functionalization of block copolymers with higher bu-
tadiene content and the evaluation of the functional-
ized polymers for biosensor applications.

This note graciously submitted by Francisco-Javier Lépez-Villanueva, In-
stitute of Organic Chemistry, Johannes Gutenberg-University of Mainz, D-
55099 Mainz, Germany
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Debye Plot - PS(615)-b-PB(53)
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Figure 1. PS-b-PB blockcopolymer.
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Debye Plot - PS(§15)-b-PB(HSiMe2Fc)(53)

115010
1.140x10° =

1.130x10°
g
H F
§1 m)xw‘_
4

1.110x10°

11001
00

Peak, Slice
Volume

Fit degree
Conc.

Mw

Radius

bp: \temp\app1.
psm

01,4933
1 20.554 mL
i
: (5.393 £ 0.000)e-4 g/mL
1 (8.964 +0.016)e+4 g/mol
8.8+0.8nm

ication wyatt\PS(615)-b-PB (HSiMe2Fc) (53) .ADF
RA for Windows 4.90.08

90° & AUX detector

sat Aug 27, 2005 08:55 BU

Figure 2. PS-b-PB blockcopolymer after hydrosilylation
with ferrocenylsilane

SECa (THF, UV) | MALS (THF, online)
Polymer M, PDI M, M, M,P M, ¢
PS,,. PB., 57900  |1,06 |66930 | 68.070 — |e3.100
PS,PB(HSIMe,Fc),; | 59900 |1,09 |87100 |90360 |79.900 | -

Table 1. Polymer properties before and after hydrosilylation

a Calculated using polystyrene standards
b Calculated from TH-NM
€ Determined by membrane 0smosis
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