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Alkylamine Anthraquinone Chemical Sensors

to Detect Nickel and Copper Ions

Duangrat Thongkuml*, Jutharat Punaray, Waraporn Sanguankul,

Vasinee Ratchakom and Pavarisa Kumplong

ABSTRACT

The new chemical sensors with anthraquinone derivatives, 1-[(Pyridin-2-ylmethyl)-
aminolanthraquinone or L1 and 1-Chloro-8-[(pyridin-2-ylmethyl)-amino]anthraquinone or L2,
had been synthesized by using the substitution reaction between chloroanthraquinone and
2-picolylamine. The mixtures were refluxed in the presence of potassium carbonate and toluene
to give final products of L1 and L2 as orange-red solid and violet-red solid, respectively.
The selectivity of the molecular sensors with the transition metal ions such as C02+, N12+, Cu2+,
Zn™ and Cd* were studied by fluorescence spectroscopy. We found that in both sensors, the
emission intensities were decreased upon adding Co™, Ni** and Cu®™, and no change were
observed in Zn”* and Cd>*. Moreover at high concentration of Cu™, the fluorescence emission
intensities were shifted to low wavelength based on the internal charge transfer mechanism.
From fluorescence titration technique, the .1 and L2 showed the same trend for binding ions.
However, the L2 molecule provided more excellent selectivity with some ions than the L1
molecule. The binding constants were showed in this order, Ni*" > Cu®" > Co®". From naked eye
detection, the color of sensor solutions were changed from orange to brown, blue and intense

blue upon binding with Co™*, Ni** and Cu®", respectively. In addition, the solution color turned

to yellow at high concentration of Cu™".

Keywords: chemical sensor, anthraquinone, nickel, copper
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mstufuendnuaivedluiana L1 1&nadsil m.p. 162.0-165.0°C. MALDI-TOF
Mass (m/z) [M]" caled 314.11, found 314.22. "H-NMR (400 MHz, CDCl,) & 10.4 (s, 1H),
8.7 (d,J =44 Hz, 1H), 83 (dd, J = 7.8, 1.2 Hz, 1H), 8.2 (dd, J = 7.6, 1.2 Hz, 1H), 7.8
(dt, J = 7.4, 1.2 Hz, 1H), 7.72 (dt, J = 7.8, 1.6 Hz, 1H), 7.67 (dt, J = 7.6, 1.6 Hz, 1H), 7.6
(d,J=72Hz 1H), 75 (t, J = 84 Hz, 1H), 7.4 (d, J = 7.6 Hz, 1H), 7.2 (t, J = 6.2 Hz, 1H),
7.0 (d, J = 8.4 Hz, 1H), 4.7 (d, J = 5.6 Hz, 2H) ppm. ">’C-NMR (100 MHz, CDCl,) & 184.1,
182.4, 156.4, 150.0, 148.3, 135.6, 134.1, 133.7, 133.5, 132.7, 131.8, 131.7, 125.6, 1254,
121.1, 119.8, 117.0, 114.9, 112.5, 47.4 ppm. IR (KBr) 3270.2, 1667.3 cm™.

mstufuendnuaivedluiana L2 1&nadsil m.p. 172.7-173.5°C. MALDI-TOF
Mass (m/z) [M]* calcd 348.78, found 348.44. "H-NMR (400 MHz, CDCly) & 10.2 (s, 1H),
8.6 (d, J = 4.4 Hz, 1H), 8.3 (dd, J = 7.6, 1.6 Hz, 1H), 7.8 (dd, J = 8.0, 1.2 Hz, 1H), 7.66
(dt, J = 7.8, 1.6 Hz, 1H), 7.61 (t, J = 8.0, 7.6 Hz, 1H), 7.58 (dd, J = 7.4, 1.2 Hz, 1H), 7.5
(t, J = 8.4 Hz, 1H), 7.4 (d, J = 8.0 Hz, 1H), 7.2 (t, J = 6.0 Hz, 1H), 7.0 (dd, J = 8.6, 0.8 Hz,
1H) 4.7 (d, J = 6.0 Hz, 2H) ppm. "*C-NMR (100 MHz, CDCl,) & 184.5, 183.0, 158.0, 151.2,
149.6, 138.0, 137.0, 135.6, 135.1, 134.7, 133.8, 132.8, 130.7, 126.4, 122.4, 121.1, 118.9,
115.8, 114.6, 48.9 ppm. IR (KBr) 3272.9, 1630.3 cm™!.
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