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YI(LP-1, LP-2) Fl—Fh i oAb RS9 (HBP) NZ LW, LIKIEYEYLR >+ PP, MO XA BN p-NP
FEASF, BE9E T HBP-B-CD-1 il HBP-B-CD-2 (U4 F 4 SR 94T 4.

1 SEIGERS

1.1 KF 58

Z T HBP ZIESCHR[ 24 1 A, M, =4.1 x10°, M /M, =1.63; Z Y LP-1 F1 LP-2 %
WS SR 25 ] kA i etz hfeazat, B AL

WOQF-310 FILTAMEHEAY (KBr Ji H) 3 Bruker AV-500 #% @41, L D,0 H1 DMSO S #], puH
BERE AR By UV-2550 RIS, BEROBE (Ul 2 M B ROGEEU (SEC/ MALLS) B H]
X, Lk DMF/LiCl st , 7€ 40 C N7, #EFE & 0. 2 mL, ¥H1H U 0. 5 mL/min.
1.2 HBP-B-CD-1 HI& B

HBP-B-CD-1 ZHRSCHR[ 24 ] Jrih &k, HRAEEE AT . FTIR(KBr), #/em ™ 3100 ~3615, 2982,
2869, 1728, 1253, 1035, 1081. 'H NMR, &: 5.01 (7H, C1—H) ; 3.16 ~3.85 (B-CD protons) ; 4. 07
(2H, —0—CH,—CH,—) ; 2. 64 (2H, —O0—CH,—CH,—) ; 2.23[6H, (CH,),—N—]; 2.17 ~1.75
(2H, —CH,—C =) ; 0.75 ~1.26(3H, CH,—C =) ; "C NMR, &; 178.55(—C00—) ; 102.43(Cl);
82.61(C4); 72.01 ~73.41(C3, C5, C2); 60.63(C6); 63.31, 56.26(—CH,—); 44.79[ (CH,),—
N—]; 16.87 ~18.90( CH, ). B-CD [ [# %5 vT iy S i B ( slpsffa)) 4], FHRT s a8 slh 12. 7% ,
23.5% f133.3%.
1.3 HBPB-CD-2 HI& B

HBP-B-CD-2 ZHASCHR[ 24 ] ik &, HBRAEEIEIR . FTIR(KBr) , #/cm ' ; 3044 ~3671, 2965,
2885, 1724, 1259, 1034, 1065. 'H NMR, &: 5.07 (7H, C1—H) ; 3.65 ~3.87 (B-CD protons) ; 4. 18
(2H, —0—CH,—CH,—) ; 2. 76 (2H, —O0—CH,—CH,—) ; 2.35[6H, (CH,),—N—]; 2.12 ~1.87
(2H, —CH,—C =); 0.94 ~1.12(3H, CH,—C =). "C NMR, &; 178.76(—C00—) ; 102.68(Cl) ;
81.57(C4); 72.38 ~73.39(C3, C5, C2); 60.48(C6); 63.42, 56.34(—CH,—); 44.88[ (CH,),—
N—1]; 16.94 ~19.06( CH,). SEC/MALLS: M, =2.7 x10°, M_/M_ =1.29.
1.4 HBP-8-CD-1 #1 HBP-8-CD-2 B EEEEITH

FHpH =11, B3R 0. 1 mol/L MG W A I ECHIVEEE R 5 x 10 7> mol/L /) PP, MO Fil p-NP
VAW, VL EYAWA BIRC I E K 1.5 mg/mL () HBP-B-CD-1, HBP-3-CD-2, HPB, LP-1, LP2 4&W)
W AN OB RTINS S RO RS, YR 200 ~ 700 nm.
1.5 HBP-8-CD-1 #1 HBP-8-CD-2 B4 FiRH1TA

] 2L ECHILF ) 2 mL RGPPSR (REWMEIE N 1.0 mg/mL) F ZFMA0, 0.1, 0.2, 0.3 F
0.4 mL [ MO ¥ (5 x 10 7> mol/L) . FHEEAM eI EE T HMURE f O, HHYERT 300 ~700 nm.
1.6 HBP-8-CD-1 #1 HBP-8-CD-2 (N E{E G &S HIIE

FHAAARFRIHR EE A 5 x 10 7> mol/L 4 PP Fl MO ¥ 43 0 L il B2 4 1. 0 mg/mL Y HBP-B- CD-1 i
HBP-B-CD-2 BAWIEW. FHEEAMr Ht R THMRE & W SR, 4YE FE 300 ~ 700 nm.

2 HR5WiL

2.1 SRS FEITREES FRIERE

A T ¥ HBP-B-CD-1 Fl HBP-8-CD-2 Al M sr+iRnITE 1 58—y B-CD FIM BV SR G
HATIES, FATE 8 TS W% HPB, LP-1 Fl LP-2 (4544 W, Scheme 2). A HPB 28— it 9 S5 M8
ARG Y), #%)Z5 HBP-B-CD-1 F HBP-8-CD-2 [WAHIA], 5722 M Rk B-CD HItIZ i PDMA. LP-1
F1 LP-2 439k 5 HBP-B-CD-1 1 HBP-8-CD-2 & A AHIT B-CD &£k PDMA, Hrfr LP-1 Hy 2 6-fill
1k, B-CD 5 PDMA il i B FHEAHLS 4, X5 HBP-B-CD-1 MAMNEE5HAHIA] ; T LP-2 25 6 Z M %k B-CD
5 DMA 58], X 5 HBP-B-CD-2 WAMNZE5 AR, ZARSF a8 E 208 LR JE . (1) Ak
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Ik

52 F 4K HBP-B-CD-1 1 HBP-8-CD-2 B0 A SR B 68 1 W18 M, & AR 4+ np B R 2 4
PE; (2) XTI TRCEARA AT/ NG, BRI S AN I K P %) 32 W% i O 85 & HLJG A
HAERT . BETLLEHEE, ARGEFKEMEYOR T PP AL MO XA WU F p-NP R EARDT.
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Scheme 2 Stuctures of HBP, LP-1 and LP-2
2.2 HBP-8-CD-1 HBEEEKBETAMAR
B AREYIREEN 1.5 mg/mL AR ZRSF WA EIMRBGER. WE 1A TRER, 5
gliffy PP YAWAH L, 7 B4 HBP-B-CD-1, HPB, LP-1 Y PP 5 (1945 SN U W7 i B S 059, 313
W] HBP-8-CD-1, HPB, LP-1 5 PP &4 TELAVEM ; I 1(B) FI(C) H MO Fl p-NP ¥ Y 5 /MR I
AT OSSR [RIRER IR, Ui T 349 HBP-8-CD-1, HPB, LP-1 A H-A6E), IFH AL 52 /ME
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Fig.1 UYV spectra of PP(A), MO(B) and p-NP(C) solution in the presence of LP-1(a), HBP(b)
and HBP-B8-CD-1(¢)
¢(PP) =5 x10 > mol/L; ¢(MO) =5 x 10~ mol/L; ¢(p-NP) =5 x10 ~° mol/L; p( polymers) =1.5 mg/mL.
(4, B HBP-B-CD-1 WEMWA THLZN PP 07, B FMAAARES. SOk o7 | 455
ARG AT U 1 i 555 A 5 A S P S A R G W B AR I B RS BE RV, 7E S HPB 2451 A
FIRESL R, LA EBIRUESE T HBP-B-CD-1 5%)Z2 1 B-CD Xf PP 4 FHL A AA R ; [RBEE, 6 5LP-15¢2 )2

SRR LT, AIESE T HBP-B-CD-1 2 0.6

AL B RETR 25 XS PP 43T 4 047 ke, 1T 05 ;
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AT LN, P B R AR B R B2 CD HBP-B-CD-1 carrying different 8-CD content
BRI T ERNZEAGUKAH TR . RS ¢(MO): 5 x 10~ mol/L, p( polymers) : 1.5 mg/mL.

HAEH, EHEAHEAENT | AR AR B A SR, w(B-CD) (%) : a. 0 (HBP); b 12.7; e 23.5;
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63 R BH 3% 7 25 PR 2R DR R B 25 S 200 IR, X SB[ AN I # HBP-B-CD-1 43 F H18-CD Al
FHHEZAREGYS ANEAIT R, i HR R E Z B A UEVER, Mk —2 s AR R 1)
AT H. B2 N AR B-CD [E# 1 HBP-B-CD-1 5 MO R/EAUE 1o RIS E. I 2 AT LA
th, B B-CD [EIZ AN, MO 128 S e B B R 0l 55 . X & TRl B-CD S iihn, Hiskzs
B Z ) AL A MO 4 F B BEZ ST e, Wik, RS MSFRAZENZRET, 8-
CD [ 3 i Y34 I n] {ff HBP-B-CD-1 HAT s A a5 RE ).
2.3 HBP-8-CD-1 5 FiR5I1TA

3 HAEATE MO R, BAY + PP WA SESMNRIGE L. I 3(A) FTLIE H, BEE MO %
AR, HBP-B-CD-1 + PP ¥ H MO 4 F ¥R BEREZ 380, 1 AH R Y 550 nm &b PP (1458 S I 58
FEBEE. X R EALEAET HBP-B-CD-1 %Y PP 23 F-4% MO 4y F &4, FoBr I 21w,
PR S I b5 | i T LATIERA HBP-B-CD-1 LA 2 TR BIAE S, ek, IAE 3(B) FI(C) Hal L
Fif, WIFZ LYt HPB A1 LP-1 [FIRE A IR RE T, 454 miiE i A Angs S nl LIIESE, HBP-B-
CD-1 43 FIRGIAT A 2t B-CD T 5% P8 S A 3 A 0 445 4 v 1) W P g 7K 2 i e ) e 1. Sk
[14 ~17 145, E-FARBIA RS UCECYE | JUfE AL R R | JfEae ) 48 2 R BVE A S Rl g e %
CD 43RBT 5 11724 B-CD B | B SR A Wn, 7 BHAUY 25 i 3 Hoar IR BT 2.
Hit, 586178201, HBP-B-CD-1 B4FiRATT R H B-CD FIM B L L R AR
S FIRBIAT PR, T ELAAE I (IR A1 R0 A A k.
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Fig.3 UV spectra of PP + HBP-8-CD-1(A), PP + HBP(B) and PP + LP-1( C) solution in the presence

of different volumes MO solution(5 x10 ~* mol/L)
V(MO)/mL: a. 0; b. 0.1, c. 0.2; d. 0.3; e. 0.4. ¢(PP) =5 x10~° mol/L, p(polymers) =1.0 mg/mL.
2.4 HBP-8-CD-1 HNEHEEE
FELAE PP FI MO PRI E AR FAE4E T HBP-B-CD-1 8 AR e [&l ( WL I8 4). MKl 4 AT LI
54 PP + MO IR EL , &4 344 HBP-B-CD-1 [ PP + MO ¥ PP FIl MO 148 SN AT s 558 )3 4R
B ES , 3%ik8] HBP-B-CD-1 [Fli 5 PP Fl MO MFh &K+ & A T A 1EH.
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Fig.4 UV spectra of PP + MO solution(a) and PP + Fig.5 UV spectra of PP + MO solution(a) and PP +
MO solution in the presence of HBP-8-CD-1(b) MO solution in the presence of HBP-3-CD-2(b)
PP(5 x107% mol/L): 1 mL, MO (5 x 107> mol/L) : PP(5 x 10™% mol/L): 1 mL, MO (5 x 107 mol/L) :
1 mL, HBP-8-CD-1:; 1.0 mg/mL. 1 mL, HBP-3-CD-2: 1.0 mg/mL.
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H5WEEREABEER, 3R A% HBP-8-CD-2 #4715 HBP-8-CD-1 A (5T, K5 %W, HBP-B-
CD-2 [FEERT LS PP A MO A WEREATEN. 456K 4 FE S 45E, FATIAH HBPB-CD-1 DL K
HBP-8-CD-2 %} PP fil MO [ €0-&HLEA] ] Scheme 3 i, B . K41 PP Fil MO ][R]0}k A #% )2
S AL R RERR e 2 TS 2 T B-CD 251, MTSEEE HBP-8-CD-1 X W R A1EH ; i Bl T4+
WRHIVE AR, 255 MO (95 FEUR N 2T PP Y4 T80, ok, Xt HBD-B-CD-1( WLIE 1 F
K 3), WE 6 rl LA 1, HBP-B-CD-2 [AFERT LIS PP, MO L J% p-NP KA &V, HAaL 488 fish
FZ Y5 HPB F1 LP-2, A XNEMARES. B 7 il HBP-B-CD-2 [AlFEEA WE /5 FiR BT A,

Scheme 3 Inclusion mechanism of HBP-8-CD-1 with double guests
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Fig.6 UV spectra of PP(A), MO(B) and p-NP(C) solution in the presence of

LP-2(a), HBP(b) and HBP-8-CD-2(¢)

¢(PP): 5%107% mol/L, ¢(MO) : 5 x10~° mol/L, ¢(p-NP) : 5 x10~° mol/L, p(polymers) : 1.5 mg/mL.
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Fig.7 UV spectra of PP + HBP-8-CD-2(A), PP + HBP(B) and PP + LP-2(C) solution in the presence of

different volumes MO solution(5 x 10 ~° mol/L)
V(MO)/mL: a. 0, b. 0.1, ¢. 0.2, d. 0.3, e. 0.4; ¢(PP): 5x107" mol/L, p(polymer) ; 1.0 mg/mL.
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Molecular Inclusion Complexation and Recognition Behavior of
Amphiphilic Hyperbranched Polymer Carrying
B-Cyclodextrin as Pendant Groups on Shell Layer

TIAN Wei, FAN Xiao-Dong” , LIU Tao, LIU Yu-Yang, SUN Le, JIANG Min, HUANG Yi
( Department of Applied Chemisiry, School of Science, Northwestern Polytechnical University, Xi'an 710072, China)

Abstract The molecular inclusion complexation and recognition behavior of amphiphilic hyperbranched poly-
mers with B-cyclodextrin as pendant groups on the shell layer were determined by UV-Vis spectroscopy in bu-
ffer solution(pH =11) at 25 °C. The results indicate that these polymers posses double inclusion capabilities
from both B-cyclodexirin and amphiphilic hyperbranched polymer, and also can form inclusion complexation
with single-guest, including phenolphthalein, methyl orange, and 4-nitrophenol, respectively. Furthermore,
these polymers possess much stronger inclusion capability than that of single 8-cyclodextrin or amphiphilic hy-
perbranched polymer. On the other hand, these polymers show double recognition behavior when methyl or-
ange solution is added dropwise into phenolphthalein solution containing polymers. The phenomenon can be at-
tributed to the existence of the different cavities from both B-cyclodextrin and hyperbranched polymer. In addi-
tion, the double-guest inclusion behavior of these polymers was also studied via selecting a complex guests sys-
tem of phenolphthalein and methyl orange.

Keywords Amphiphilic hyperbranched polymer; B-Cyclodextrin; Molecular inclusion complexation; Molecu-
lar recognition (Ed.: D, Z)



