YAk 2F 2= 4 (Wuli Huaxue Xuebao)
September Acta Phys. -Chim. Sin., 2006, 22(9):1065~1070 1065

[Article] www.whxb.pku.edu.cn

&4 B-IRIFE14-(N, N-— G B)- K HE-2'-
CECEEERaEMTAR

AEFT T 3 18 N 4E EF5F % E
PUHLIBTE Rk 22 R, 2200 730070)

WE AP T H 5E-B-FP IR (M-CD)FIE 5Bk (HP-CD) 5 4-(N, N-—F & 3%)- K iR -2 -
ZILCHEER(EHDAB) /> T A AL E5 1 . 4550 I, Z2bER 2'- 2 3 O JE R ) 05 i 4R 45 7F M-CD il HP-
CD Zs b, UL T 2:1 S8 E-ZAREs Y. Bk 2'- 2 3B BAE A Mn P i St SR A, 6Kk
M-CD #1 HP-CD ¥ EHDAB 4576 /K, 4255 T EHDAB 40 7B 4 MRIFLE, M-CD 1 HP-CD 23 JEihl 1%
7S EHDAB 4> TN AT 6 R, 35455 T EHDAB FDGAb AR v, 3450 1 Hr bk, AR T BRI K
TARFEIE, P54 e e 1k 5 91 FH SR (RIS AF 2.

KEIE.  EIMRUGR, PRI, BRI, OibERENE, TR AR, brE bt
FESES: 00648, 0644

A Study of Cage-type Inclusion Complexes of Modified 8-cyclodextrins
with 2’-ethylhexyl-4-(IV, N-dimethylamino)-benzoate

DU, Xin-Zhen " ZHOU, Rong TAO, Xiao-Juan WANG, Fang-Ping CHEN, Hui
(Department of Chemistry, Northwest Normal University, Lanzhou 730070, P. R. China)

Abstract The inclusion of 2'-ethylhexyl-4-(N, N-dimethylamino)-benzoate (EHDAB) into methylated B-cyclodextrin
(M-CD) and 2'-hydroxypropyl-B-cyclodextrin (HP-CD) was examined using molecular spectra. Both the flexible
2'-ethylhexyl chain and the rigid aromatic moiety of EHDAB were encapsulated within the cavity of M-CD and HP-
CD, respectively. EHDAB was stabilized within the 2:1 cage-type host-guest inclusion complexes. The hydrophobic
2’ -ethylhexyl tail greatly contributes to the extraordinarily stable complexes. M-CD and HP-CD increased the water
solubility of EHDAB. The enhanced absorbance of EHDAB was obtained, and the photo-induced twisted
intramolecular charge transfer of EHDAB was greatly suppressed by the restricted shape and size of the cavity. The
photodegradation of EHDAB was markedly reduced in aqueous solution. EHDAB was still stable in alkaline solutions
of M-CD and HP-CD. Anti-oxidation and thermal stability were appreciably promoted at the same time.

Keywords: UV absorber, Cyclodextrins, Host-guest inclusion complexes, Photostability,

Twisted intramolecular charge transfer, ~Anti-oxidation
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Fig.1 Chemical structure of 2’-ethylhexyl-4-(V, N-
dimethylamino)-benzoate(EHDAB)
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Fig.2 Absorption spectra of EHDAB and its
complexes
¢(EHDAB): 6.0x10™ mol-L™; M-CD: methyled -
cyclodextrin, HP-CD: 2-hydroxypropyl-B-cyclodextrin
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Fig.3 Fluorescence spectra of EHDAB and its
complexes
¢(EHDAB): 5.0x10° mol - L™
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Fig.4 IR spectra of EHDAB and its complex
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Table 1 'H NMR chemical shifts of free EHDAB and its

inclusion complex *

6'-H 4"-H 3'4',5-H 3"-H 2'-H 1-H a-H b-H

EHDAB 0.827 0.855 1.246 1.341 1.587 4.078 2.943 6.648

M-CD:
EHDAB 0.851 0.877 1.281 1.365 1.628 4.097 2.998 6.699
AS** 0.024 0.022 0.035  0.024 0.041 0.019 0.055 0.051

*solvent: DMSO; * * A6=0 ompiesea—Oree
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Fig.5 Effect of pH on fluorescence of EHDAB
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Fig.6 Effect of CDs on the photodegradation of
EHDAB
c¢(EHDAB): 2.0x107 mol-L™; D,: percentage loss of

photodegradatiuon
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F1 M-CD 2k & #h 4 A %) 1 ; {H M-CD 5 EHDAB 3
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Table 2 Oxidation percentage loss (Do) of free EHDAB and

its inclusion complexes(%)

V/imL* Do(EHDAB) Do(M-CD:EHDAB) Do(HP-CD:EHDAB)

0.3 31.7 12.3 49
0.5 62.8 15.9 7.2
0.7 71.2 17.1 12.5
0.9 76.0 18.9 13.6

*volume of hydrogen peroxide solution



No.9 FEHT DTS A1 B-FRMING/4-(N, N-— 1 28 05)- K HIR-2'- L CUIEIR R T QA5 M 1069

a) EHDAB
b) M-CD

¢) M-CD + EHDAB
d) M-CD:EHDAB

Weight loss(mg)
oo

0 100 200 300 400
T/°C

7 EHDAB X HEBZMH TG HLk

Fig.7 TG thermograms of EHDAB and its inclusion

complex
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Fig.8 A double reciprocal plot of 1/(A-A4,) vs 1/c*(CD)
A and A, are absorbance of EHDAB in the presence and

absence of CD, respectively and ¢(CD) is the initial

concentration of CD.
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