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Scheme 1 The schematic, representation for preparation of HBP-IIl
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Fig- 3 “Si-NMR spectrum of HBP-Il in CDCI3
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Fig- 4 FTIR spectra of HBP-Il-SiH (a). HBP-Il-OH (b) and
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Table 1 The molecular structure parameters of HBP-1Il-SiH (1), HBP-
M-0OH(2) and HBP-11-C1(3)

No- My* M, M, MWD
8094 7206 15493 2.15

2 9022 8152 19076 2.34
3 11470 10447 26744 2.56

* Theory molar mass
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Fig- 5 '"H-NMR spectra of HBP-II-SiH (a), HBP-II-OH (b) and
HBP-1lI-C1 (¢) in CDCI3
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Scheme 2 The schematic representation for preparation of HBP*]]]*g’PDMA"l’ Bcp
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Fig- 7 “C-NMR spectra of HBP-1ll-g"PDMA-4 (a) and HBP-Ill-
g"PDMA-4- Bcp (b) in D20 and DMSO respectively
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Table 2 The molecular structure parameters of HBP

AB: or
Polymer Bi/AB: ) b

Methods TG* My, M, M, MWD

no - (9 or

mol/mol)
1 0.5 — — 1300 4550 3.51
One'step 1 — — 1440 5260 3.66
without core 2 —  — 253400 975600 3.85
4 128 3 3806 66600 145900 2.19
Onestep o /g0 4 7838 153100 310400 2.02
with core g 1124 5 15902 256700 754700 2.94
7 128 3 3806 2430 4300 1.77
psedo™ o /60 4 7838 6600 10490 1.50
onerstep 9 1124 5 15902 12690 24240 1.91

a Theory generation ; > Theory molar mass
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Fig;. § Size distributions of HBP‘”.I‘Q‘PD'VIA in

aqueous solutions (20 mg/mLil) at 25°C
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Table 3 The molecular structure parameters of HBP*]]I*g’PDMA

Sample DMA (qg) uep-1l-c1* (9) M, M, MWD Diameter (nm) PDI
HBP-Ill- g-PDMA-4 4.00 0.21 2.6X10° 3.8X10° 1.48 7.5 0.438
HBP-[ll- g-PDMA-6 6.03 0.20 4.1X10° 6.6 10° 1.63 15.8 0.446
HBP-1ll- g-PDMA-8 8.01 0.20 8.9X10° 1.2X10° 1.37 24.0 0.429

» HBP- Il -C1/CuCl/PMDETA =1/2/6 (mol/mol/mol) i Solvent : cyclohexanone » 4 g

& 9 % HBP-1l-g-PDMA-4-B-cD & BCD fy 24l
B (6 28 4R AT L 1) 5 ) I e ) <l —
e ] NP AT LA . fE LS T4 RS B
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i e it 3.l g
L TR R S 1B 1018 2 f FEWOE <
BRI OGE R T 2 R & U 4 TR R T
FUAM T T S AL B R B )P 1835 1 BT e T s el
H/ 22 5 WO S U PR ORI R FE 43 A1 Time (h)

WL T R TR R A A AT LR A A R K Fig- 9 The B-CD content incorporation onto PDMA under various
() PDMA FERCF i SO A SRt i e S s » - HL i 2t reaction time
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STNTHESIS AND CHARACTERIZATION OF HYPERBRANCHED
POLYCARBOSILANE-g-CYCLODEXTRIN POLYMER BRUSHES

TIAN Wei, FAN Xiaodong: JJANG Min: WANG Shengjie, LIU Yuyang, YU Yu
( Department of Applied Chemistry > School of Science» Norttavestern Polytechnical Unwersity > Xi “an  710072)

Abstract  Hyperbranched polycarbosilane*g*&cyclodextrin( E*CD) polymer brushes based on carbosilane core
were synthesized - At first, hyperbranched polycarbosilanes (HBP) with carbosilane cores of 3 to © generations were
prepared via hydrosilylation addition and pseudo-one step using methyldiallylsilane as monomer (AB:) and 1. Z-bis
(diallyl (methyl )silyl )ethane as core (B ) respectively - Then. HBP was modified by 1.1, 3. 3tetrmethyldisiloxane ,
allyl alcohol and chloroacetyl chloride for obtaining hyperbranched polycarbosilanes carrying chloride atoms (HBP-
Cl)- It may which act as a macroinitiator for further polymerization of a hyperbranched polymer with functional
arms - For this purpose » HBP~gpoly ( N N-dimethylaminoethyl methacrylate) (PDMA ) with different arm length was
synthesized by atom transfer radical polymerization (ATRP) - Finally , HBP-gPDMA- B-CD with functional polymer
brushes was obtianed by immobilization of Mono=6-1- B-CD onto PDMA chains- Their macromolecular structures were
characterized by FTIR, "H-NMR. “C-NMR and “Si-NMR- In addtion: the macromolecular architecture of HBP- g-
PDMA-B-CD. including the inner HBP structure with carbosilane core and the exterior PDMAEMA layer was
confirmed by SEC/MALLS and particle size analyses- Besides; it was found that the amount of B-CD content
incorporating onto PDMA segments can also be requlated by changing reaction time -

Key words, Functional polymer  brushes, Hyperbranched  polycarbosilane, Linear . cyclodextrin polymer,

Carbosilane core molecular



