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Synthesis and Properties of A Novel Naphthol-Substituted
Tetrathiafulvalene Derivative

Zhao, Bangtun™*

Liu, Lianwei’

Li, Xiaochuan” Qu, Guirong*”

(“ Department of Chemistry, Luoyang Normal University, Luoyang 471022)

(¢ College of Chemistry and Environmental Science, Henan Normal University, Xinxiang 453007)

Abstract A novel naphthol-substituted tetrathiafulvalene derivative 2 was conveniently synthesized and characterized by 'H
NMR, *C NMR, IR, MS techniques and elemental analysis. The recognition properties for 2 were carried out by CV (cyclic
voltammetry) and fluorescence titration methods. The CV experiments show that compound 2 has apparent response to Zn*"

and Cd**

. Fluorescence titration experiments indicate that the fluorescence emission intensity of 2 has increased while the

detected ions were added independently. Especially, while Zn>" or Cd** was added, the fluorescence enhancement was more
notable. Therefore, the compound 2 could serve as a dual optical-electrochemical chemosensor for Zn?>" and Cd** ions.
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Scheme 1
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87.2%. m.p. 93~96 ‘C. '"H NMR (CDCls, 400 MHz) 6:
7.74~7.78 (m, 8H, ArH), 7.40~7.46 (m, 6H, ArH),
3.20~3.24 (m, 4H, ArSCH,), 3.00~3.04 (m, 4H, SCH,),
2.40 (s, 6H, SCH3); °*C NMR (CDCls, 100 MHz) 8: 132.2,
128.9, 128.2, 128.1, 127.8, 127.8, 127.7, 127.4, 126.8,
126.1, 111.8, 109.7, 35.6, 33.9, 19.3; IR v: 3048, 2912,
1499, 1417, 1336, 1266, 1200, 1132, 1066, 958, 942, 891,
844, 809, 771, 761, 734 cm '; MS (MALDI-TOF) m/z:
732.1 [M']. Anal. caled for Cy,HaS1o: C 52.42, H 3.85;
found C 52.38, H 3.88.
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Figure 1 Cyclic voltammetry curves of compound 2

K1 AEY 2 WAL IR HAL(V)
Table 1 Redox potential (V) of compound 2

W& B BN B, B B E,

TTF(SMe), 0.536 0.467 0502 0.819 0.750 0.785
2 0.590 0.522 0.556 0.908 0.843 0.876
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Table 2 The oxidation potential changes (mV) of compound 2
upon the added metal ions

Added M"* AE™ /mV AES* /mV
3.0 equiv. Li" 1 1
3.0 equiv. Na" —23 —24
3.0 equiv. K* 3 1
3.0 equiv. Zn*" —40 —40
3.0 equiv. Cd>" —35 —37
3.0 equiv. Pb?" 3 3
3.0 equiv. Mn?" -5 —4
3.0 equiv. Ag" —4 —3
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Figure 2 Fluorescence intensity changes (AF/F,) of 2 at 349
nm in the presence of different metal ions

CH,CL/CH;CN (V' : V=1 :1), [2]1=2.0X10"° moledm >, [M"']=
1.0X 10 * moledm *, 1,=269 nm
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Figure 3 Fluorescence spectral changes of 2 (2.0X 107> mole
dm ) upon addition of Zn(ClO), (0~4.0X10"* moledm °,
from a to 0) to CH,Cl,/CH;CN (V' V=1 : 1)

Inset: the nonlinear least-squares analysis of the differential intensity (AF)

for determining the complex formation constant (Ig Ks) (Aex=269 nm,
Aem=349 nm)
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