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Precise Synthesis of Star/Ball Shape Polymer Supported Single-Site Catalysts for
Concerted Catalysis
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We demonstrated a precise synthesis of soluble star/ball shape polymers by
adopting sequential living ring-opening metathesis polymerization (ROMP) of norbornene and cross-linking
reagent (CL) using the molybdenum-alkylidene catalyst via a core-first approach. The approach also
enables us introduction of functionalities at the polymer chain end (into the star-surface) exclusively:
these exhibit unique characteristics as supported catalysts, fluorescent materials. We especially
explored synthesis of these polymers with more side arms/branching, which should offer new carriers
possible for providing more integration of functionalities. The synthesis has been achieved bx increasing
CL and/or conducting core formation in the co-presence of NBE; the resultant polymer possess high
molecular weights with uniform distributions. The efforts should be applicable for synthesis of the
desired materials (supported molecular catalysts) on the star polymer surface.
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Table 1. Synthesis of star shape polymers by living
ROMP (Method 1, Scheme 2).%

run 2nd 3rd M,° M,/
CL’(m) time/ min NBE°(mn) x10%  M,°

14 10 50 25 847 142

2 20 5 25 109  1.43

320 50 25 16.6  1.58

4t 20 120 25 302 145

5f 20 180 25 351 146

6 20 180 25 355 1.67

7t 20 180 50 547 1.8

*Conditions: Mo(CHCMe,Ph)(N-2,6-"Pr,CsH;)(O'Bu), 2.00x10”
mol in toluene (11 g) at 25 °C, terminated with pyridine
carboxaldehyde (Py) and 3,5-Pr-4-Me;SiO-CsH,CHO (TMS),
3,5-Pry-4-"Pr;Si0-C{H,CHO (TIPS). "Molar ratio of NBE/Mo
or CL/Mo. °GPC data in THF vs. polystyrene stds. “In toluene (7
g). *Bimodal MW distribution. 'Small shoulder was observed in
the GPC trace.
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Table 2. Synthesis of star shape polymers by living
ROMP (Method 2, Scheme 3).%
run 2nd M.S M/
Step. 1 Step. 2 x10%  M,°
CL°(m) NBE" CLP(m)time/ min
8¢ 10 5 10 20 389 1.83

9¢ 10 5 10 20 368 1.83
10 10 5 10 40 430 1.96
119 10 5 10 40 454 220
12¢ 10 5 10 60 507 2.15
13¢ 10 5 10 60  47.0 1.81
2Conditions: Mo(CHCMe,Ph)(N-2,6-'Pr,CsH3)(O'Bu),

2.00x10° mol in toluene (11 g) at 25 °C, terminated with
3,5-Pr,-4-Pr;Si0-CeH,CHO  (TIPS).  °Molar ratio of
NBE/Mo or CL/Mo. ‘GPC data in THF vs. polystyrene stds.
9Small shoulder was observed in the GPC trace.
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Table 3. Synthesis of star shape polymers by
living ROMP (Method 3, Scheme 3).2

run 2nd M,° M./

NBE"(n) time/min x10*  M,°
14 10 5 838 1,76
15 10 5 841  1.84
16 20 10 9.65 1.79
17 20 10 9.69  1.86
18 0 0 438 189
19 10 5 786  1.76
20 20 10 108 1.79

Conditions: Mo(CHCMe,Ph)(N-2,6-Pr,CsH;)(O'Bu), 1.00x107
mol in toluene (5 g) at 25 °C, terminated with 3,5-'Pr,-4-Me;SiO-
C¢H,CHO (TMS) or 2,2":5'2"-terthiophene-5-carboxaldehyde
(runs 18-20). °Molar ratio of NBE/Mo or CL/Mo. ‘GPC data in
THEF vs. polystyrene stds.
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