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Design and synthesis of concerted supported molecular catalysts by precise
living polymerization
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The project concern design of concerted reaction sphere by placement of
different functionalities on the surface of star-shaped polymers prepared by the living
polymerization technique. We have succeeded in controlled synthesis of star-shaped polymers with
more arms (branching) and the exclusive end modification under optimized conditions by adopting
living ring-opening metathesis polymerization using molybdenum-alkylidene catalyst. The method
enables us introduction of different ligand precursors on the star surface as well as synthesis of
fungtional materials by intra-molecular interaction with two different functionalities on the
surface.
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Table 1. Synthesis of star-shaped polymers
(Approach 1).%
toluene CL 3dNBE M, M,/
x/ylz (g) equiv time/min equiv  x 10% M,°
3/4/4 10 50 25 8.9 1.18
3/4/4 15 50 25 13.4  1.30
3/4/4 15 70 25 20.8 2.88
5/4/6 15 50 25 13.7 144
5/4/6 15 70 25 144 146
5/4/6 15 90 25 157 147
11/4/5 15 50 25 13.7 122
11/4/5 15 70 25 149 137
11/4/5 15 50 50 15.6 1.17
11/4/5 15 70 50 16.4 128
5/4/6 20 50 25 194 199
5/4/6 20 70 25 21.1  2.65
11/4/5 20 50 25 149 144
11/4/5 20 70 25 17.8 1.54
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#Conditions: Toluene at 25 °C (detailed procedure are
shown in the Scheme). ®GPC data in THF vs
polystyrene standards.
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Table 2. Synthesis of star-shaped polymers

(Approach 2).2
toluene  CL/NBE  3rdNBE M, M,/
x/y/z (g) equiv time/ min equiv x 10 M,P
5/4/6  15/5 50 25 145 1.73
5/4/6  15/5 70 25 156 1.57
11/4/5 15/5 50 25 145 1.28
11/4/5 15/5 70 25 153  1.39
11/4/5 15/5 50 50 19.1 136
11/4/5 15/5 70 50 202 145

Conditions: Toluene at 25 °C (detailed procedure are
shown in the Scheme). ®GPC data in THF vs
polystyrene standards.
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Approach 1: Approach 1:
M,=15.5;PDI=1.33 M,=15.2; PDI=1.29
Approach 2: Approach 2:
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Approach 1: Approach 1:
M, =15.1; PDI =1.54 M, =15.0; PDI=1.36
Approach 2: Approach 2:

M, =15.9; PDI = 1.58 M, =15.8; PDI=1.88
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