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Inclusion Behavior of Methylated Cyclodextrins with
Fluorescent Probes.

Keiko TAKAHASHI, Yutaka KoizuMI and Kenjiro HATTORI

The fluorescence spectra of 8-anilino-1-naphthalene sulfonic acid (ANS) and 7-toluidino-2
-naphthalene sulfonic acid (TNS) were observed with or without various cyclodextrins. From
the change of fluorescence intensity, the association constants between cyclodextrins and
fluorescent probes (K) and the fluorescence intensity constants (z) for each cyclodextrin
complex were calculated. The value of 7, depended on the probe’s local microenvifonment.

These parameters assist in explication of the complex formation. And the effect of methylation

of cyclodextrin for inclusion behavior is also indicated.
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Fig.1 Structure of Fluorescent Probes.
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Fig. 2 Fluorescence spectra of ANS in various
solvents.
[ANS]=9.96x10"* mol-dm™3, concertration of
acetonitrile;
(—) 1100, (- ) 190, (---) 180, (—+—):
60, (—++—) 1 0%w/w.
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Fig.3 Fluorescence spectra of TNS in various
solvents.
[TNS]=9.92%10"* mol.dm™*. concentration of
acetonitrile;
(—) 1100, (---) 130, (—=—) :60,
(—ee—) 1 0%W/W.



20 HRTEKRFAE Vol. 13, No. 1 (1990)

KiEZE S DFEOEHEARY P ERL:, K412
BEHEPOENEEOMAME R L 72, FHEX
BN HEWEAEELBD L Twi003bh 5,
W, ZOBEPVZEOHENEEORDITHD, FEL
WEDGEREEINC £ 2 HEHEETIE RV,

3.2 LoaFFX M) OFRMPHR

ANS W2 0.5-7.5x10° 0 & T g-CD %
WL 7238 DENK AR MILDOEALER 5 2R
¥. B-CD OBE DI EEGRERAE X
L, FRIEREACY 7 PLTWS, IR
IXEDHFEEERNA LI BROZEENCELIL Ty
% .CD Iz & 2 Z1ki3 ANS 5745 CD 2RI
AEINSZLCERALTWwWSEEEZONS, 2
DEAL % EERNCFM T 272912, ANS2CD
r1:1Tcary7vy 7 AREEL, #EE0ELI
Fopar vy 7 A ANS LD EU T
2 LREL T CDEBE &% EEZL L% Beneshi
-Hildebrand = (eq. 1) ZfEWALEL 72,

Table 1. Dielectric constants of solvent
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Fig.4 Dependence of fluorescence intensity on
dielectric constant at 25.0°C.
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Fig.5 Dependence of fluorescence spectra on B-CD

concentration, [ANS]=5X10"° mol-dm™3,

[B-CD]=0.0~7.5%10"*mol-dm™2.

Table 2. Association constants and fluorescence
intensity constants

Guest Host K(mol™«dm?®) 4x107* €
TMCD 63+t 1 9.2 52

DMCD 51+ 2 20.9 43

MCD, 555+45 32.0 41

ANS MCD, 717174 32.3 40
NH,-CD 110 7 4.3 60

a-CD 27+14 9 66

B-CD 86+ 8 .2 58

y-CD 246127 3.9 61

TMCD 2120190 49.4 44

TNS a-CD 30+ 8 7.6 61
y-CD 109+ 9 20.5 52
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Fig. 6 Association constants and fluorescence inten-

sity constants between fluorescent probe and
CD,
(@) : ANS, (O) : TNS,
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