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Terephthaloyl Chloride Bridged Bis(B-cyclodextrin) and Their
Synergetic Bonding Behaviors with Dyes

Peng, Long Liu, Huijun* Hu, Cheng Sun, Yunkai Long, Wei
(College of Chemical Engineering, University of South China, Hengyang 421001)

Abstract A novel bridged bis(f-cyclodextrin) with rigid aromatic diamino tethers were synthesized by the reaction of ter-
ephthaloyl chloride with S-cyclodextrin. The novel bridged bis(8-cyclodextrin) was analyzed by 'H NMR, IR, UV and ele-
mental analysis. The complex stability constants (Ks) for the inclusion complexation of these bis(f-cyclodextrin) with several
dyes possessing different shapes and electron intensities were determined by means of fluorescence and UV-Vis titrations at
25 C in phosphate buffer solution (pH=7.2). The results show that the bridged bis(f-cyclodextrin) showed much higher
binding ability. Compared with native S-cyclodextrin, the binding abilities of the bridged bis(f-cyclodextrin) upon inclusion
complexation to TNS, ANS, AR, NR and RhB were increased 3.3, 15.3, 2.2, 12.5, and 5.8 times, respectively. The cooperative
binding ability of the bis(S-cyclodextrin) was discussed from the viewpoints of size/shape-fit interaction and multiple recogni-
tion mechanism.
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Scheme 1 The synthetic route of host 1
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Figure 1 Molecular structures of hosts and guests
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Figure 2 Fluorescence spectral changes of NR upon addition of
host 1 in aqueous buffer solution at pH=7.20

Inset is the liner correlation for complexation of NR with host 1. The
concentration of NR is 4.0 umol/L. The concentration of host 1 is 0, 20,

50, 100, 150, 200, 300, 400 umol/L from a to h, respectively. Excitation
wavelength is 520 nm
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Figure 3

of host 1 in aqueous buffer solution at pH=7.20

Inset is the liner correlation for complexation of RhB with host 1. The
concentration of RhB is 1.8 pmol/L. The concentration of host 1 is 0, 20,
40, 80, 100, 160, 220, 280 pmol-Lfl from a to h, respectively; Excitation
wavelength is 525 nm
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Table 1 Complex stability constant (Ks) and Gibbs free energy
change (—AG®) for 1 : 1 inclusion complexation of dyes with

p-cyclodextrin and bis(f-cyclodextrin) 1 in aqueous buffer solu-
tion (pH=7.20) at 25 C

Host Guest Ky lg K5

—AG"/(kJ*mol ") Ref.

TNS 3670 3.56 20.35 [18]
ANS 103 2.01 11.49 [18]
p-CD AR 2630 3.42 19.50 [19]
NR 480 2.78 15.87 [20]
RhB 4240 3.63 20.70 [21]
TNS 12100 4.08 23.12 This work
ANS 1570 3.19 17.63 This work
1 AR 5786  3.76 21.50 This work
NR 6000 3.78 21.26 This work
RhB 24590 4.39 24.77 This work
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TRKE L5 IR, 60 CFEHZ T U 24 h )5 A, X HIR
TR e S COR B T R AR T, A dfral); NN-— R
EH U ACRER NG & =350l BT TE (B K A AL TEN
AT R, rdral);, &Kl Kb
AR PRA D), 3 B (4 =8k
T, orbrat; 2-XF H 2Rk -6-ZR B ERE(TNS ) HY g 2L
(AR). 1-Rfiicht-8-ZE M e (ANS) I 20 (BG) Y o H A
RGO T 77 5 Ak 20 (NR) R T 48 24k 2R 57 T 77
i B 4.37g KA BER SN 25.79 g KA BEER
A THNAET 1000 mL —IRZEK R pH=7.20 (1)
eI, AE RIS E T .
32 {NFERFE

721 BT LAY G BT, REET W 5 M X 28
FR 22 7]; Shimadu IRPrestige-21 ZLAMEREAY, HABHEA
#]; Bruker AV-TII 300MHZ A% L PRI% A, i+
Bruker BioSpin A F]; LS45 W e, HAS S
NFE. FESEI T, [ E BARRRIEE 2.5X10 °~1X
10° mol/L JERE M, AR FAREDIIREE, MIMASIH
WP FARAFAE B BRI 1. I TE
LS45 %643 e B v b A 5l A St (10 mm X 10
mm X 45 mm)Ill5E, YeMkEE T E N 10 nm, M EEE
FHAE IR K3 HI7E(25.0+0.1) C.
3.3 IFEKIAHIRER & R
3.3.1 ARBLL B-ZR A (6-OTs-B-CD) 84 41 &

FESCHR[ 18] £, FREL B-HMAE 5 ¢ IMANZE] 250 mL
[k, RN 1.8 g NaOH #1100 mL 7K, #it$E
BV, IMANVKHORATIRE R 0~5 C, m3Hn
A 1.26 g %t HEEREIBES(TSCL), $iHERB 5 h, 1 ek
SN TsClL, HIRE N 1 mol/L #) HCL K5 3iEik pH 1l
6~7 JGIUNUKEE 4 C RARK 24 h, & AEAENTH,
I 3 H A 5 2R K S IR, B KRS
WAARILEA 10 DELS R, BT EJaRAtn
[l K i AL B- 30 KS (6-OTs-5-CD), 7R Z18 27%.
R=0.426; FT-IR (KBr) v: 3346, 1647, 1364, 1159, 1080,
1028, 837, 815, 580 cm ™', 5 CHRZE BAHLT.
3.3.2  6-F K 6-BLA-L-FRHIH (R IR 69 S 5k )
&

FSCHR[22] %, B 1 g BEEELL B- 3RS N\ 2] 250
mL BRI, FRER 25 mL 25%KZ /K IA B
o, B NIR AR S0 °C, HiEPERN 12 h, SRS IR R
W, Ak BRTREE T OER KT, &
Sephedex G-25 M7 E, FERZ1N 31%. FEi A G
K. R¢=0.2; FT-IR (KBr) v: 3439, 1641, 1400, 1193, 1124,
1034, 601 cm™ ", 5 3CRRES FAFF.
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3.3.3  1,4-= P Bl AR S-IR AR (1) 89 & A& (LR, Late, sUER, L8, A, 2014, 34, 1549.)

¥ 0.5 g @ILIMIKEIEARAE 60 mL DMF o, A
0.0447 g R WIS, #HEEE 70 °C, KB 24 h,
SRIEIMN 100 mL B, A HGEITENT H, JE R ITE,
T H AR 9k 22 Bk DMF. 28 Sephedex G-25 #1735, 7=
R 15%, FEamAN AR, UV-Vis (Hy0) Apa [e/(Le
mol 'scm )]: 204 (20251), 256 (13782) nm; 'H NMR
(D,0, 300 MHz) 6: 3.3~4.1 (m, 63H), 4.9~5.1 (m, 10H),
7.9 (s, ArH, 4H); FT-IR (KBr) v: 1641.4, 1564.3, 1371.4,
1155.4, 1080.1, 1030.0, 947.1, 754.2, 706.0, 580.6 cm .
Anal. calcd for CoH 4407N,*8H,0: C 43.46, H 591, N
1.10; found C 43.08, H 6.15, N 1.14.

4 Bh#1 B (Supporting Information) & % ERL &
LA GG RER B-HRIRS I LL AN 1 BRI RIS 5
XA IS AR A /e e . X Sk aT DL
Ho. 3 AT P 35 (http://sioc-journal.cn/) . R .
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