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Study on the Anion Recogntion Properties of Synthesized Receptors(])
Syntheis and Anion Recognition Properties of Glyoxal Bisarylthiosemicarbanzone Receptors
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Polymer Materials, Northwest Normal University, Lanzhou 730070)

Abstract: Three new glyoxal bisarylthiosemicarbazone receptors were synthesized. The binding properties of the
receptors with anions such as F-, Cl-, Br~, 1, CH;COO", C;H,CO0~, HSO,” and NO;™ in DMSO were examed by
UV-Vis and 'H NMR spectroscopy. A clear color change was observed from colorless to deep yellow upon addi-
tion of F-, CH;COO™ and C;H;,COO™ to the solution of the three receptors in DMSO. The results showed that the
three receptors had a better selectivity for F-, CH;COO™ and C3H,COO~, but had no evident binding with CI", Br,
I, HSO, and NOs. A related changes for the three receptors’ binding ability to F~ and CH;COO~ with the differ-
ent group in the benzene ring were evident by calculation. The UV-Vis data indicated that a 1:1 stoichiometry
complex was formed between receptors and the three anions. 'H NMR titrations and solvation effect confirmed hy-

drogen interaction between the receptors and anions.
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2a IR A E A 77 % .76.2% ;m.p. 230~232 C;
'H NMR(DMSO0-d,,400 MHz) 8:12.29(s,2H,NH), 10.07
(s,2H,NH),7.88 (s,2H,CH),7.19~7.48(m,8H,ArH);
IR(KBr,cm™) v:3441,3 317(NH),3 118(CH), 1 658,
1591,1517(Ar,C=N),1271(C-F),1 213(C=S); Anal.
caled. for CigHuNeS,F,(%):C.48.97 ,H:3.16,N:21.41;
found(%) C:48.91,H:3.25,N:21.32,

2b R & ([ A, 77 #:79.3%;m.p. 251 °C;'H NMR

(DMSO-d4,400 MHz) 6:12.18(s,2H,NH), 10.22(s,2H,
NH),7.89 (s,2H,CH),7.18 ~7.58 (m,10H,ArH);IR
(KBr,em™) v:3473,3295(NH),3 057(CH),1 650,1 596,
1541,1505(Ar,C=N),1 187(C=S);Anal. caled. for
Ci6H6NeSo(%) : C:53.91,H:4.52 N .23.58 ;found(%) C:
53.83,H:4.45,N.23.46,

2¢ IR A FE K, 77 R:78.5%;m.p. 238 °C;'H NMR
(DMSO-d4,400 MHz) 6:12.19(s,2H,NH),9.81(s,2H,
NH),7.89(s,2H,CH),6.94~7.22(m,8H,ArH),3.84 (s,
6H, CHs);IR(KBr,cm™) v:3317,3 275(NH), 3 135(CH),
2 834 (Ar-OCH;), 1 603,1 540 (Ar,C=N),1 188 (C=S);
Anal. caled. for CigHyNgS,04(%):C:51.91,H:4.84 N
21.18;found(%) C:51.83,H:4.92,N.21.09,
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Fig.1 ~ Absorption spectra of 2a in the presence of

various anions
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Fig.2  Absorption spectra of 2a in DMSO in the presence ZFEAN 3 M AR TR IR B 3

of - (a), CH,COO" (b) and C;H,COO" (c)
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Table 1
or C;H,COO™ in DMSO

A7 B AH ] AR A 68 7 AS [\ 1 X F-F1 CHsCOOfY
PUNAE 2 30— A B 32 44557 %t ] —
BB FH94E ol 2a > 2b > 2¢, PR 2448 3F 1 AL
FONW R F RS RS 2SR OR RIE

EESTFERECREFHEMCEN K REXEHR

Association constants and correlation coefficients between the receptors and F-, CH;COO~

Receptor 2a

Receptor 2b Receptor 2¢

Anions
K./ (L-mol™) R K./ (L-mol™) R K./ (L-mol™) R
- 92 090 0.996 4 33 540 0.994 3 31 400 0.999 1
C;H,C00~ 38 020 0.995 6 24 750 0.993 6 46 620 0.998 4
CH;COO~ 11 330 0.997 3 10 860 0.991 6 8 420 0.999 2
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Scheme 2 Proposed mechanism for the complexation of

the receptors with the anions
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Fig.5 'H NMR spectra of receptor 2b and the presence
of F~in DMSO-d,
(a) receptor 2b;
(b) receptor 2b in the presence of F~.
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