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Branched polymers are of interest, among others, because of their 
peculiar physical properties1 and their potential usefulness as 
rheological modifiers for other polymers.2 Star-branched3 and 
arborescent4 (dendrigraft) polymers are two families of branched 
polymers of particular importance because their controllable architecture 
enables fundamental investigations of structure-property relations. The 
physical properties of these materials can be fine-tuned through 
variations in parameters such as their side chain molecular weight and 
composition, branching functionality, the presence of functional end 
groups, etc. Their molecular weight distribution is very narrow, because 
their synthesis typically relies on living polymerization techniques. As a 
result, these polymers are ideal for the elucidation of the influence of 
structural parameters on the molecular (polymeric) and intermolecular 
(colloidal) properties of branched polymers.

A strategy combining carbosilane dendrimer substrates and 
arborescent polymer chemistry is presented for the synthesis of high 
branching functionality dendrimer-arborescent polybutadiene hybrid 
polymers. Carbosilane dendrimer substrates bearing 32, 64, or 128 
peripheral Si-Cl functional groups are first coupled with short 1,2-
polybutadienyllithium segments and hydrosilylated with 
dichloromethylsilane. The polyfunctional substrates are then reacted 
with polybutadienyllithium chains of different number-average molecular 
weights (Mn = 1500, 5000, and 30000) with a high 1,4-microstructure 
content. This approach yields substrates with up to 2830 side chains, 
significantly higher than for the star-branched polymers reported 
previously. Interesting physical properties are expected for these 
polybutadiene arborescent hybrids, due to their very high branching 
functionality, compact structure, and the very low entanglement 
molecular weight of the PBD segments (Me = 1800 for 1,4-
polybutadiene). 

All carbosilane substrates were synthesized by a modification of a procedure  published  by  Zhou 
and Roovers, Macromolecules 1993, 26, 963

— Adapted for high-vacuum techniques used in our laboratory (e.g. Gauthier et al. 
Macromolecules 1996, 29, 519) 

Branching functionality fn determined from the equation

— Branching functionalities comparable with the nominal values
(except CS64: -8.8 %)
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(a) 1,2-Polybutadiene side chains (b) Crude grafting product
(c) Fractionated CS32−mPBD1 (d) Fractionated CS64−mPBD1
(e) Fractionated CS128−mPBD1
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Branching functionality fn determined from the equation

— Within the series fn lower than nominal values due to steric limitations
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