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Determination of Formation Constants for -
Cyclodextrin Complexes of Trichlorophenols

Chung-Chuan Hsueh

Associate professor, Department of Chemical Engineering, National I-lan Institute of Technology

Abstract

The formation constants of five trichlorophenols (2,3,4- ~ 2,3,5- ~ 2,3,6- ~ 2,4,5- }z 2,4,6-trichlorophenol) -
cyclodextrin(-CD) complexes were determined by ultraviolet-visible (UV-VIS) spectroscopic method. Three
chloro substituents of these trichlorophenols were different displacements on phenol, their structure would influence
the interaction and the formation constants of inclusion complexes between trichlorophenols and p-CD. The
interactions of inclusion complexes were included hydrophobic interaction and hydrogen bonding. The A max of
inclusion complexes of 2,3,5- and 2,4,6-trichlorophenol with S-CD were red shift, the other were blue shift.
Nevertheless, the absorbance of the five trichlorophenols at A max Were all hyperchromic, as f-CD concentration
were increased. If the weak acid trichlorophenols were anion, the formation constants of their inclusion complexes
were less than the neutral forms’. If the hydroxy of trichlorophenol were more hindered, the formation constants of
their inclusion complexes were less. The formation constant of 2,4,5-trichlorophenol were maximum in all.

Key Words: trichlorophenol, p-cyclodextrin, formation constant, ultraviolet-visible (UV-VIS) spectroscopic
method



2,3,4,6- chlorophenoxy
U.SA EPA
2 2-chlorophenol  2-CP 2,4-
2,4-dichlorophenol 2,4-DCP 4 -3- 4-chloro-3-methylphenol 4-C-3-MP 24,6
2,4,6-trichlorophenol  2,4,6-TCP pentachl orophenol

DDT DDE [1] (  75ug/l )

(2]

LC GC  SFC (MECC)
(CZE) [3]
6-8
@-B-y - (CD) ( ) -4
( )

(Vander Waals) [5]

(CD) 5 host-guest complexes
(6]

[5,7] electron-spin resonance(ESR) (proton
nuclear magnetic resonance-*H-NMR) - (ultraviolet-visible) (fluorescence) circular
dichroism(CD) optical rotatory dispersion (ORD) (near-IR) (infared) (Raman)
X-ray potentiometry  positronannihilation thermoanalytical  polarograph microcalorimetry
(chromotagraphy) (CE) Molecular mechanicsMM) AM1 Moleculardynamics
calculation

UV-VIS

B -CDM.W1135.01 CsoH70035 XH0 ACROSORGANICS New Jersey U.SA
phosphoricacid H3PO,4 Sodium phosphate  NasPO,
TCI Aldrich Riedel-deHaen

HITACHI UV2010 UV Solution
0.06 M B -CD 10 mv!

1~7mM (246- 236- 235- 245- 234-)-
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10ml 1000 ppm Sample UV 190-400 nm
(246- 236- 235- 245- 234-)- Sample 1~7mMp -CD
pH 0.060M 2~6 246- 245- 234- 235- 236-
B -CD uv A max 205nm (B, ) B -CD
235- 246- A max (bathochromic or red shift) 2,34-
236— 245- (hypsochromic or blue shift) A max
hyperchromic
pH 0.060M 7 234- pH
B -CD uv A max 220nm 3 -CD
A max bathochromic or red shift B -CD
Hypochromic absorption
B -CD A max
B -CD moT
(hypsochromic or blueshift) 234- 236- 245- red shift 2,35 24,6-
B -CD B -CD hydroxy
B -CD
B -CD B -CD
B -CD
B -CD B -CD
B -CD [8~10]
UV-VIS
Scott’ seq [10]
B-CD 11 Ky
R B-CD & R-B-CD
f |R- b- CD|
[R){b- cD]
R pB-CD B -
R. R B -CD
B-CD , P-CD R-B -CD
R, PB-CD , B -CD
K¢ Scott’'s eq
axc 1 C
= + —
d Kfxe e
a c B -CD a ¢ g€ B -CD d
B -CD B -CD
acld ¢ 200nm .8 2,45 -
2570 24,5- B -CD
B -CD 2,46 - B -CD
2,46 - K¢ 970 2,35- 2,4,6 -
2,46 - 236- 234-
B -CD B -CD
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[11] B-CD K 245-

K¢ 2,45 -
B -CD
b-CD HPLC
Myr( )
[11]
— mA‘+KA' CD [CD] mA‘CD
M = , [HO'], ,
1+KA'CD [CD] t—— (1+KHACD [CD])
M. Mpeo  Ka Kao  Khao Mys
[H:0"] [CD] Myt
( ) B-CD
HPLC [12]
1_ 1 K[cp],
k¢ k¢ k¢
K capacity factor
K o=Koxf Ky ad B -CD capacity factor [CD]t
[CD] K K K K B -CD
B-CD -
B-CD
B-CD K;
B -CD B -CD
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2 245- b CD uv

A: 0. B: 0.625 mM. C: 1.25 mM. D.
25 mM. E. 5.0 mM.
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3 235- b CD uv
A: 0. B: 3 mM. C: 5mM. D: 7 mM.
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4 234- b-CD uv
A: 0. B: 3mM. C: 5mM. D. 7 mM.

5 23,6- b CD uv
A. 0. B. 1mM. C. 4 mM. D. 7 mM.
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b-CD uv
0. B. 1mM.C 2mM. D.

sliendnd

7 234

mM.

bCD uv
5 B. 25mM. C. 0.625 mM. D.
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3 mM.



0.16

014 + 245 .
012 |
Q 01 F
S
T 008
3 o
© 006 f .
0.04 |
0.02 t
0 1 1 1
0 1 2 3 4
[b-CD]/mM
8 2,4,5- uv b-CD
1 B -
K K 2
246 10725  1.1051 970/900 0.78
245 0.374 0.1453  2570/5000  0.7982
234 04103 03923  1050/1100  0.9356
235 06094 05624  1080/1400  0.8984
236 10218 09776  1050/1100  0.9423

*Ke o [11]
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