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Development of novel photonic crystals by using brush hyperbranched block
copolymers

Ohta, Yoshihiro
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Brush block copolymers consisting of well-defined hyperbranched ﬁolyamide
(HBPA) and polystyrene (PSt) side chains were synthesized by means of ring-opening metathesis
polymerization (ROMP) of endo-norbornene imide HBPA macromonomer, which was obtained by chain-growth
condensation polymerization of AB2 monomer with initiator, followed by end-functionalization, and
endo-norbornene imide PSt macromonomer, prepared by atom transfer radical polymerization of styrene
with norbornene imide initiator. The small angle X-ray scattering (SAXS) profile indicated that the
obtained brush block copolymer showed lamellar structure with d-spacing of 44 nm.
Furthermore, ROMP of exo-norbornene imide HBPA macromonomer, which was higher reactivity than
endo-norbornene imide one, afforded brush block copolymer with higher degree of polymerization in
comparison with product obtained by ROMP of corresponding endo-norbornene imide macromonomer.
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Figure 1. GPC profiles of the products (A)
obtained by ROMP of 1a with 10 mol% of 3a in
the presence of 20 mol% of 3,5-dichloropyridine
in THF at room temperature for 10 h, (B)
followed by addition of 2a and then stirring for
10 h and (C) purification by means of
precipitation with Et,O, (D) followed by
purification by means of pricipitation with MeOH.
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Figure 2. GPC profiles of (A) 2b and (B) the
products obtained by ROMP of 2b with 1 mol%
of 3b in THF at room temperature for 4 h, (C)
followed by purification with preparative HPLC
(eluent: CHCI,).
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Figure 3. GPC profiles of (A) POSS monomer,
(B) 2b, and (C) the products obtained by ROMP
of POSS monomer with 1 mol% of 3b in the
presence of 20 mol% of 3,5-dichloropyridine in
THF at room temperature for 0.5 h, followed by
addition of 2b and then stirring for (D) 1 h and

(E)2 h.
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