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Abstract

Binding energies of 1,3-bis(4-nitrophenyl)urea receptor 1 are in decreasing orders: CH,COO
>HCO, >CH,CO0 >NO, >H,PO, >NO, >HSO, for oxygen-containing anions and F > CI >
Br for halide ions. Binding energies of complexes between six cyclic amide receptors 2, 3, 4, 5, 6
and 7 and anions F, Cl, Br, CH,COO , HSO, and H,PO, and thermodynamic properties of these
complexations were obtained. The binding abilities of these six receptors are in decreasing orders: F
> CH,COO > Br > HPO, > Cl > HSO, for receptor 2, F > Br > CH,COO > H,PO, > Cl >
HSO, for receptors 3 and 4, F > H,PO, > CH,COO =~ Br > Cl > HSO, for receptor 5, F >
H,PO, = CH,COO = Br >Cl >HSO, for receptor 6 and F > H,PO, >Br >CH,COO =>Cl
~ HSO4_ for receptor 7. Binding energies of Li+, Na and K+/calix[4]arene (L, 8) complexes and
halide ions F , CI, Br, oxygen—containing anions HCO, , HSO, and CH,COO ions were obtained.
Binding energies and thermodynamic properties of complex receptors LiL", NaL" and KL" with these
anions were determined. Binding energies of receptors LiL", NaL" and KL are in decreasing orders:
F >>CH,COO >HCO, >Br >HSO, >Cl,F >>CH,COO >HCO, >Br >Cl >HSO, and F
>> CH,CO0 > HCO, > Br > CI > HSO,. All the alkaline-metal receptors LiL’, NaL' and
KL exhibit their abilities to selectively fluoride ion. The structures of 8,8'-bis(3-
phenylthioureidomethyl)-2,2'-binaphthalene (9), 8,8'-bis(3-butylthioureidomethyl)-2,2'-binaphthalene
(10) and their complexes with anionic guests such as carboxylate ions (acetate, oxalate, malonate,
succinate, glutarate, adipate, pimelate, suberate, and azelate), inorganic oxygen-containing anions
(NO,, SO,”, HCO, , HPO,” and H,PO,), and halide ions were obtained. Four isomers of dipicolyl
urea were obtained and the intramolecular hydrogen-bonded structure was found to be the most stable
isomer. Energetics, thermodynamic properties, rate constants, and association constants of their
isomerizations were obtained. Complexes of all isomers of dipicolyl urea with formic acid, acetic
acid, benzoic acid, oxalic acid, and their deprotonated species were investigated. Energetics,
thermodynamic properties, and rate constants of their associations were obtained. Stabilities of all

complexes in terms of association constants of the most stable species were determined.
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