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Fig.1 'H NMR spectra of free 1(a), and 1 with 4(b) (A), free 2(a), and 2 with 4(») (B), and
free 3(a), and 3 with 4 in D,0(b) (C)

4, u and o represent DSS, residual ethanol peaks in 4, and 4, respectively. Concentrations of the compounds are 1 mmol/L.
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Table 1 Chemical shift change( A5) of guests 1—3 in the presence of host 4

Guest H1 H2 H3
1 -0. 464 -0.595 -1.024
2 -0.268 -0. 553 -0. 841
3 -0. 854 -0.739 -0.751
/ /
) N ®) ~- ©
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Fig.3 Deduced binding modes of guests 1—3 with host 4( A—C)
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Fig.4 Microcalorimetric titration of quaternary ammonium dication 1 with 4 in phosphate
buffer solution(pH=7.2) at 298.15 K
(A) Raw ITC data for sequential 25 injections(10 wL/injection) of compound 1 solution(3. 00 mmol/L) injecting into compound 4 solution

(0.29 mmol/L) ; (B) apparent reaction heat obtained from the integration of calorimetric traces.
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Fig.5 Heat effects of the dilution and of the complexation reaction of guest 1 with host 4 for each injection
during titration microcalorimetric experiment(A); “Net” heat effects of complexation of guest 1
with host 4 for each injection, obtained by subtracting the dilution heat from the reaction heat,
which was fitted by computer simulation using the “one set of binding sites” model(B)

N: complex stoichiometry constant; K: complex stability constant. Chi*2 is the abbreviation of chi-square.
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Table 2 Complex stability constants(K,) , Gibbs free energy (AG" ), enthalpy( AH®) and entropy changes
(TAS*®) for 1:1 intermolecular complexation of host 4 with guests 1—3 in phosphate buffer solution
(pH=7.2) at298.15 K

Host Guest 107%Ks/ (L « mol™") AG®*/(k] + mol™1) AH®/(kJ - mol™!) TAS®*/(kJ » mol™!)
4 1 4. 65+0. 00 -32.31+0. 00 -31.10+0.05 1.21+0.05
2 1. 08 +0. 07 -28.74+0.12 -31.71+0. 37 -2.97+0. 49
3 2.98+0. 03 -~31.22+0.03 -33.61x0.06 -2.39+0.09
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Binding Thermodynamics of p-Sulfonatocalix[ 4 | arene with
Quaternary Ammonium Dications

LI Zhen-Quan', HU Chun-Xiu?, CHENG Yu-Qiao', XU Hui', CAO Xu-Long',
SONG Xin-Wang', ZHANG Heng-Yi’, LIU Yu**
(1. Geological Scientific Research Institute of Shengli Oilfield Company, SINOPEC, Dongying 257015, China;

2. State Key Laboratory of Elemento-Organic Chemistry, Department of Chemistry,
Nankai University, Tianjin 300071, China)

Abstract The stoichiometric ratio, binding modes, complex stability constants and thermodynamic parame-
ters of p-sulfonatocalix[ 4 | arene with three quaternary ammonium dication salts were studied in aqueous buffer
solution (pH=7.20) by means of 'H NMR spectroscopy and microcalorimetrical titration. The results obtained
from NMR experiments suggest the 1 : 1 stoichiometric ratio with different binding modes between host and
guest. The results of the microcalorimetrical titration show that the complex stability constants of p-sulfonato-
calix[ 4 ] arene with three quaternary ammonium dication salts are more than 10° L/mol. Thermodynamically,
the host-guest binding behavior are mainly driven by the favorable enthalpic changes, accompanied by the
unfavorable entropic changes.

Keywords Quaternary ammonium dication; p-Sulfonatocalix[ 4 ] arene; Thermodynamics
(Ed.: S, Z)



