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Synthesis of Block-Type Copolymers Containing Saccharide by Ring-Opening Polymerization
of Bicyclic Ethers with Anhydro Sugars
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Table 1 Cationic Ring-Opening Polymerization of ABRP*

b _stereoregularity
_amtof ABRP catalyst [ABRPp time __yield 10'4Mn 148 ISa
No. g (mmol) mol% moll h g (%)

022 (1) 5
0.11 (0.5} 10

1 020 (90 1.1 >99 <1
1
0.11 (0.5} 10 1
1
1
1

0.078 (81) 073 >99 <«
0.10 (89) 098 >99 <1
010 (o1) 11 >99 <1
0.093 (85) 0.53 >99 <1
122 0077 (81) 037 >99 <1

0.11  (0.5) 10
0.11  (0.5) 10
6 011 (0.5 10

2Conditions: catalyst: SbCls, solvent: CHzCly, temperature, -20°C. "Determined by GPC.
“Caluculated from the *C NMR spectrum.
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Figure 1 GPC chromatogram of poly(ABRP): reaction time (a) 2
h (No. 2), (b) 5 h (No. 3), (¢) 24 h (No. 4), (d) 72 h
(No.5), and (e) 122 h (No. 6).

Table 2 Cationic Ring-Opening Polymerization of (+)-POBH"
5

3 i
—amt of POBH  catalyst [POBH]p time Jdd_loﬁ (+)-form (-)-form
No. g (mmol) mol% mol h g (%) %°

7 017 () 5 2 70 0.083 (48) 0.94 50 50
8 017 (O 5 33 70 011 (62) 079 50 50
9 0087 (05 10 33 3 0028 (9 12 50 50

3Conditions: catalyst: SbCls, solvent: CH2Cly, temperature, -20°C. *Determined by GPC.
“Determined by HPLC.
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Table 3 One-Step Copolymerization of ABRP with POBH®

_» amtof stereoregularity  stereoselectivity
amt of feed cat. time yield 10*Mp POBH unitin of ABRPunit of POBH unit
No. kind g (umo) mol% b g P % in %" in %

>99(14-B)  50((+)-form)

“Conditions: catalyst: SbCls, solvent: CH2Cl2 2mol/]; temperature, -20°C. "Determined by GPC.
Caluculated from the 'H NMR spectra. ‘Caluculated from the *C NMR spectra, *Determined by HPLC.

10 ABRP+POBH 0.11+0.17(0.5+1) 3 2 '0.071 0.39 11

150 1256

Figure 2 100 MHz *C NMR spectrum of (A) poly((+) -POBH)
(CDCI3 as solvent), (B} poly((ABRP),, / POBHy,,)
(No. 10), (C)poly((x) -POBH) (No.9) and (D) poly
(ABRP) (No. 4) (CD, Cl,as solvent).
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F17%THo 7.

17 mol % POBH % &t 281 v — (No. 13) ®*C NMR

Table 4 Syn/thesis of Block-Type Copolymer of ABRP with POBH
or POBH with ABRP*

151 84ED i 2nd step izati b amt. of POBH stereoregularity
_amt of monomer t feed. cat. [Milo time amt of monomer 2 foed [Molo time  yield 10°Mn  unitin  of ABRP unit in
No. kind g (mmol) mol%mo/l h kind g (mmol) mol h g copolymer, mol%° copolymer, %

11 ABRP 022 (1) 5 2 3 POBH 017 (1) 2 24 023 15 >1 >99(1,4-B)
12 022 (D 5 2 3 017 (1) 2 72 025 11 7 >99(1,4-B)
13 011 (05) 10 1 2 017 (1) 2 22 012 14 17 >99(1,4-B)
14 011 (05) 10 1 2 017 1) 2 70 013 067 37 >99(1,4-B)
15 011 (05) 10 1 2 017 (1) 2 120 0.11 073 58 >99(1,4-B)
16 POBH 0.17 (1) 5 2 70 ABRP 022 (1) 2 3 029 081 §7 >99(1,4-f)
17 POBH 0.087(0.5) 10 1 3 ABRP 022 () 2 1 015 081 20 >99(1,4-B)
*Conditions: catalyst: ShCls, solvent: CH2Clz; temp -20°C. *D d by GPC. “Caluculated from the

'H NMR spectrum, *Determined by 13C NMR.
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Figure 3 GPC chromatogram of poly (ABRP )¢ g-b-poly (PBOH) 4,
prepolymer and poly (ABRP) on corresponding polymer-
ization time: (a) prepolymer (No. 2); (b) corresponding
poly(ABRP) (No. 4); (c) block-type copolymer (No. 13).
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Figure 4 100 MHz"C NMR spectrum of (A) poly (ABRP) (No.
4), (B) poly(ABRP) ,gb-poly(POBH) 4, (No.13) and
{(C) poly(POBH) (No.9) (CD,Cl, as solvent).
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