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Scheme 1 Structures of polyamine-modified S-eyclodextrins and anionic surfactants
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Table 1 K values of host-guest inclusion complexation in phosphate buffer solution( pH =7.2) at 25 °C
Host Guest K/(L+mol™") Host Guest K/(L*mol™)
NH, 8-CD NR 331 DETA-8-CD NR 532
ENB-CD NR 812 TETAB-CD NR 670
NR / . 3
NH,8-CD NR OAS . NR  OAS
CD * NR + OAS==CD * OAS + NR (1)
(K) 2%
K - Cb ,- CD (2)

T CD( OAS ,- CD ,+ CD)
ch , 0AS CD  OAS
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Fig. 2  Fluorescence intensity changes of NR( 1.0 x
10 ° mol/L) with addition of NH,-8-CD( 0—

2.5 x10 *mol/L from curves a—k) in phos—
phate buffer solution( pH =7.2) at 25 °C

Inset: the structure of neutral red( NR) .
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Fig.3 Effect of NH,8-CD and OAS on the fluores—

cence spectra of NR in phosphate buffer solu—
tion( pH =7.2) at 25 °C
a. 1.0x10 7% mol/L NR; b. a+2.0 x 10 ~* mol/L NH,8-CD;

c—f b+0AS(4.5x10*—4.0x10 "> mol /L) .

CD

NR

Table 2 Complex stability constants( K,) and Gibbs free energy change( — AG’) for 1:1 inclusion complexation of

surfactant guests with host CDs in phosphate buffer solution( pH =7.2) at 25 °C

Host Guest K/(L*mol™!) lg K/(L*mol™) —AG°/( k] * mol ")
NH,-8-CD 0OAS 262 2.42 13. 80
TDS 3731 3.57 20. 39
SDS 9142 3.96 22.61
EN-CD 0AS 2559 3.41 19. 45
TDS 19200 4.28 24. 45
SDS 43534 4. 64 26. 48
DETA8-CD 0AS 400 2.60 14.85
TDS 4723 3.67 20.97
SDS 13578 4.13 23.59
TETA8-CD OAS 1279 3.11 17.73
TDS 3980 3.60 20. 55
SDS 23929 4.38 24.99
NR NR 620 nm
NR
2.4
(pH = 10. 5) ( PP)
= PP AA
Table 3 K, values of host-guest inclusion complexation
PP (K) 3. in carbonic acid buffer solution( pH =10. 5)
PP /PP at 25 C

4 Host Guest K/(L * mol ")
NH,-8-CD 0OAS NH, -8-CD pp 10250
PP EDA-8-CD PP 11030
DETA8-CD PP 11060
pp TETA8-CD PP 14190
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Fig.4 Effect of NH,-8-CD and OAS on the UV-Vis .Y, B AA, - M (5)
= a, - = =
spectra of phenolphthalein in carbonic acid Ae Ae
buffer solution( pH =10.5) at 25 °C ¢ = a4y —a (6)
Inset: the structure of phenolphthalein. a. 3.0 x 10 > mol/L K=+a
phenolphthalein; b. a +4.5 x 10 ~* mol/L NH,-8-CD; a, b, ¢ PP.
c—g. b+0AS(4.5x10*—4.0x10 > mol/L) . ra booc
i AA, PP AA, = Asa,.
(K.) (- AG") 4.

Table 4 Complex stability constants(
surfactant guests with host CDs in carbonic acid buffer solution( pH =10.5) at 25 °C

K

s

) and Gibbs free energy change( — AG’) for 1:1 inclusion complexation of

Host Guest Kg/(L'mol’I) Ig Kg/(L'mol’I) —AG°/(kJ * mol ")
NH, 8-CD 0AS 152 2.18 12.45
TDS 1543 3.19 18. 20
SDS 6670 3.82 21.83
EN8-CD OAS 1370 3. 14 14. 66
TDS 7360 3.87 22.07
SDS 10500 4.02 22.95
DETA8-CD OAS 247 2.39 13. 66
TDS 2200 3.34 19.08
SDS 10700 4.03 23.00
TETA8-CD OAS 798 2.90 16. 56
TDS 2336 3.37 19.23
SDS 14189 4.15 23.70
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Fig.5 ROESY spectrum of EN-8-CD/OAS complex in D,O( A)

A

Sheleton scheme of complex of EN-8-CD with OAS from MD simulations( C)

possible binding mode( B) and
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Interactions Between Polyamine-modified
B-Cyclodextrins and Anionic Surfactants

SUN Huan-Quan'~ LIU Min> CAO Xud.ong’ CUI Xiao-Hong’ SHI Jing’
GUO XIAO-Xuan® CHEN Yong" LIU Yu™
(1. Shengli Oilfield Company SINOPEC Dongying 257000 China; 2. State Key Laboratory of

Elemento-Organic Chemistry Department of Chemistry Nankai University Tianjin 300071 = China;
3. Geological Scientific Research Institute of Shengli Oilfield Company SINOPEC Dongying 257015 China)

Abstract The binding constants between several polyamine-modified B-cyclodextrins i.e. mono( 6-amino-
6-deoxy) B-eyclodextrin ( NH,8-CD) mono 6 ethylenediamino) -6-deoxy -B-cyclodextrin ( EN-8-CD)
mono 6 diethylenetriamino) 6-deoxy -8-cyclodextrin( DETA-8-CD) mono 6+ triethylene tetraamino) -6—
deoxy -B-cyclodextrin( TETA-8-CD) and three anionic surfactants( C, H,,,, SO;Na: n =8 OAS; n =10
TDS; n=12 SDS) in phosphate buffer solution( 25 °C  pH =7.2) and carbonic acid buffer solution( 25 °C
pH =10.5) were measured by the methods of UV-Vis and fluorescence spectroscopy titration using phenol—
phthalein and neutral red as spectral probes. The 1: 1 stoichiometry of hosts and guests was validated by Job’ s
experiments and the inclusion modes were determined by 2D NMR spectroscpy. The obtained results show
that the binding constants between polyamine-modified B-¢yclodextrins and anion surfactants were in the region
of 2.6 x10*—4. 35 x 10" L/mol in neutral condition whereas in basic condition the binding would become
weaker( 1.5 x 10°—1. 42 x 10* L/mol) . In both of two pH conditions the binding ability became much stron—
ger with increasing the carbon number of anionic surfactants. The different binding abilities can be derived
from the cooperative effect of hydrophobic electrostatic and hydrogen bonding interactions.

Keywords Cyclodextrin; Spectroscopy titration; Anionic surfactant; Supramolecular chemistry
(Ed.: H ] K)



