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Ferrocene-anthracene Dyad Bearing Schiff base Donor and Its
Multi-respond to Metal lons
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Abstract A new ferrocene-anthracene dyad bearing Schiff base donor, 1, has been synthesized and char-
acterized. Its metal ions recognition ability was investigated by UV-Vis spectra, emission spectra and cyclic
voltammetry (CV). Among various metal ions, 1 shows multi-respond to Cr’", Cu*" and Hg*", with a ca.
100 nm red-shift of the low energy Fe(Il)—>Cp charge transfer located at 407 nm, which can be observed
color change from yellow to red by naked eyes, and an anode shift of the Fe(Il)/Fe(IIl) potential. In addition,
1 shows exclusive emission-on sensing to Cr’ .
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(400 MHz, CDCls, 25 °C, TMS) 6: 3.78 (s, 2H, N-H), 4.20
(s, 2H, CsHy), 4.23 (s, 5H, CsHs), 4.46 (s, 2H, CsHy), 6.62

(d, J=8.4 Hz, 2H, Ar-H), 7.29 (d, J=8.4 Hz, 2H, Ar-H);
IR (KBr) v: 2205 (C=C), 3357 (N-H), 3439 (N-H) cm .
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#: 85%. '"H NMR (400 MHz, CDCls, 25 “C, TMS) 6: 4.28
(s, 7H, Cp-H), 4.55 (s, 2H, Cp-H), 7.39 (d, J=8.1 Hz, 2H),
7.53 (t, J=7.3 Hz, 2H), 7.61 (t, J=9.6 Hz, 4H), 8.07 (d,
J=8.3 Hz, 2H), 8.59 (s, IH, HC=N), 8.78 (d, J=8.7 Hz,
2H), 9.72 (s, 1H); IR (KBr) v: 2202 (C=C), 1618 (CH=N)
cm~'; ESI-MS (ES ") m/z: 489.2. Anal. caled for
Cs3HysFeN: C 80.99, H 4.74, N 2.86; found C 80.61, H
4.59, N 2.64.
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Figure 1 CV curves of the 1 showing the changes of current

with the scan rate (inset: plots of anodic and cathodic peak cur-

rents versus the scan rates v'’%)
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Figure 2 UV-Vis spectra of 1 (20 pmolsL ") in CH;CN in the
presence of 2.0 equiv. of Hg?', Cu?", Cr’" (inset: photograph of
1 before and after 2.0 equiv. of various metal ions)
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Figure 3 UV-Vis spectra of 1 (20 pmoleL ") on titration with

Cr(ClOy4)3 (0~2.5 equiv.) in CH;CN solution (inset: Job’s plot of
1 with Cr(ClQy,); in CH;CN solution)
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Figure 4 Emission spectra of 1 (30 pmolsL ™", 4,,=350 nm) on
titration with Cr(C104); in CH3CN solution
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Figure 5 CVs of 1 (200 pmol+L™") upon addition titration 2.0 equiv. Hg*", Cu®'and Cr** (A) and titration with Cr’" (0~3.0 equiv.)

(B) in CH;CN solution
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set: possible binding mode)
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