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LIRACER A NV, N-Z B 5L W it e ( DMIF) Sy i 8l AH 5
A AT UL WS 5 1 I RN 2R O AR 5 2
UV-2450; 5% 56 XX %5 4 Shimadzu RF-5301 PC.
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#| CuBr(31. 1 mg,0.22 mmol) FI R 4Fa| &5 B-
CD-g-PFMMA,, (35.0 mg,1.0 x 10 > mmol) ¥ fi#
T 10 mL Pk, @ N, 20 min. [ 5 — i o0 A
10 mL ZH i, 3@ N, 20 min J5 AR HMTETA
(59 wL,0.22 mmol) , N, f£# FIR4,60 C F &

N6 h, ZEHRN IS 7 W) 3k R AT BR 4 B T, O
CREUiTE, 25 TG 3R AR5 Y B-CD-g-
(PFMMA-b-PDMAEMA ),, 245. 5 mg, B {k &% fk %
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UV-Vis F17%¢ 56615 0 3.

2 BR5IE

2.1 ERERBRUMEHSRIE

W R A S, | A T R
51 & # B-CD-Br,, , JH'H-NMR (& 1 (A))
MALDI-ToF-MS 3 fif H: 45 #4. B-CD-Br,, £ I #f5 v]
PAAS ARG i 0 Jg , H i HE 2 R
5390 126 F1 49, 15 B-CD 1y 21 /> 52 4 i 4
R, 5 SCER[21 JAHAF. MALDI-ToF-MS il 15 11y 43
Tt b 4264 i — 2 E B T BUR 2 R 58 4

SKH ATRP J7 4 1 T B-CD-g-PFMMA,, il
Bkt BER A& Y B-CD-g-( PFMMA-b-
PDMAEMA), REHKMHH TR 1. FHEHEREY
FH'H-NMR (|8 1) F1 GPC (|8 2) K &A4E. & 1(B)
AiEE T 5=4.59 ~5.17 J& PFMMA [ig 5 9 W7 /1
S B H T B-CD fy HY 2 e B S
=1.87 %R H* H F1 H',6 =0.48 ~1.28 K H".
GG AR AR MR 25 R, B A B
FMMA SE3% 4. 4 4.

ME 1 (C) AiGE T AERH THLY
PDMAEMA 8: 95 % K, 5 8 B-CD FIl FMMA fiy i
F AR ES ,6 =0. 14 {75 A] LUE B] PFMMA £ B I
(9 9-1i ZHE B H (55 BRIk 2 41,8 =3.98 Fi1 6 =
2.49 7= PDMAEMA ] %% F /37 B 2 /9 H' 0
H",8=2.21 %} /i H*,6 =1.63 ~1.99 X )iy H' i
H,5=0.65~1.26 Jy H', HiAA AR 3F EAY A, 4%
WA F T LAAS B AR 4 (4 U5 V& UE B ) A B T ik B
B ¥ B-CD-g-PFMMA,, fl B-CD-g-( PFMMA -b-
PDMAEMA),,.

M1 K 2 GPC it th £ 18 Al LLE Y, B-
CD-g-FMMA,, #il B-CD-g-( PFMMA-6-PDMAEMA ) ,,
(1953 AR LE B R /D, X BT IR MR ) 2P
WINER) FECR A W 1E GPC M i 37t Hh AR R



1058

2014 4

Synthesis routes of 8-CD-g-( PFMMA-b-PDMAEMA ) ,,

Table 1  Polymerization of B-CD-g-PFMMA,, and B-CD-g-( PFMMA-b-PDMAEMA ) ,, in anisole

Sample

0(h)  [Brl*/[CuBr]  Conv(%) M, 4" x107° M, g x107°  pDI'

B-CD-g-PFMMA,,
B-CD-g-( PFMMA-b-PDMAEMA ) ,,

2.5 1:0.25 44 33.9 4.9 1.12
5.4 1:10 32 737.0 383.9 2.14

* Br: the total amount of Br atoms in 8-CD-Br,, ;” Calculated according to M, (3-CD-g-PFMMA,, ) = [ FMMA ],/ [ 3-CD-Br,, ], x 320.42 x

Conv + 4264, M, [ B-CD-g-( PFMMA-b-PDMAEMA ) ,, ] = [ DMAEMA ] ,/[ 8-CD-g-PFMMA,, ], x 157. 21 x Conv + M, (3-CD-g-PFMMA,, ) ;*

Measured by GPC against polystyrene standards
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Fig. 1 'H-NMR spectra of B-CD-Bry, (A), B-CD-g-

PFMMA,, ( B) and B-CD-g-( PFMMA-b-PDMAEMA ),
(C) in CDCLy( * : H,0, s#%: n-hexane, ###: anisole)

(B3LYP/6-31G * ) it B E 4 F R HBE N
0.5 nm, Y5 B-CD 1y #i /K 25 fE N 42 0. 78 nm JC i
A M HE RIS FMMA 52510 % 5 47
VORI O e RS2 AR T R, AT
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G RE R Z AR 1. R AW A THF 35 W (0 58 4h
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Fig. 2 GPC traces of B-CD-g-PFMMA,, and

B-CD-g-( PFMMA-b-PDMAEMA ) ,,
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Fig. 3
(PFMMA-b-PDMAEMA ) ,, (excitation wavelength 306 nm) and

UV-Vis and photoluminescence spectra of B-CD-g-

anthracene ( excitation wavelength 322 nm) in THF
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[FMMA] =1.1 x10 " mol/L, [ ] =1.1 x 10"’
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Fig. 4 UV-Vis (a) and photoluminescence (b) spectra at the
excitation wavelength of 306 nm of B-CD-g-( PFMMA-b-

PDMAEMA ) ,; and anthracene in aqueous solution with different

concentrations of THF

A 4 5 &SR 381 nm Al 322 nm 4 X}
I ) 2% Y6 BE F (B % THE |19 & & VR K15 3 [ 5.
ME 5 ] IF HBEE THF & & 0080, L, /Ly,
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Fig. 5 Plot of the photoluminescent intensity ratio of I35,/ TiE/‘]E'zﬁﬁﬁj\lﬁ/%%ﬂﬁ%?’f*&f&ﬁ%mﬁﬁ%ﬂiﬁ%
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with excitation at 306 nm as a function of the decreased

THF fraction in aqueous solution
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Star-shaped Light-havester

Xue-mei Zhang, Yi-pin Lin, Chao Deng, Jun Ling”
(MOE Key Laboratory of Macromolecular Synthesis and Functionalization , Department of Polymer Science and Engineering ,

Zhejiang University, Hangzhou 310027)

Abstract In this work, a star-shaped light-harvesting concept is supported by the B-cyclodextrin grafting
polymer with 21 arms of poly(9,9-diethylfluoren-2-yl methyl methacrylate ) -b-poly ( N, N-dimethyl aminoethyl
methacrylate) [B-CD-g-( PFMMA-b-PDMAEMA ),, ] as a host molecule and anthracene as guest. The inner
layer of FMMA units acts as antennae to absorb light energy and transfers inward to anthracene molecules
included in hollow B8-CD cage. The intensity of energy transfer depends on the inclusion of anthracene in 8-CD
core, which is sensitive to tetrahydrofuran fraction in aqueous solution. With the decreasing tetrahydrofuran
concentration ,the energy transfer from FMMA to anthracene increases linearly,i. e. a decrease of FMMA
luminescence and an increase of anthracene emission in aqueous solution. The polymer is characterized by H-
NMR, MALDI-ToF-MS and GPC, and the energy absorption and transfer are investigated by UV-Vis and
fluorescent analyses. ' H-NMR and GPC measurements prove that each arm of the star polymer contains a block
copolymer of 4.4 FMMA units and a long PDMAEMA segment. Such a light-harvesting system shows a
promising potential in light-responsive equipment,solar cell or organic light-emitting diodes.

Keywords FMMA, B-cyclodextrin, Light-harvesting molecule, Energy transfer, Topological structure
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