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A NOR Fluorescent Logic Gate Based on N-(9-Anthracylmethyl)-
L-histidine
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Abstract: A new compound, N-(9-anthracylmethyl)-L-histidine (1), was synthesized and characterized by elemental
analysis, electrospray ionization mass spectrometry (ESI-MS), 'H-NMR, and “C-NMR, etc. The effects of pH values
and metal ions on the fluorescent intensity of compound 1 were studied. In neutral aqueous solutions, the fluorescence
intensity of compound 1 increased upon addition of Zn* or Cd*, while other metal ions (Pb*, Co*, Hg*, Ni*, and Cu?*)
quenched the fluorescence. Among these metal ions, Cu®* and Ni** had the strongest quenching capacity. They both
formed a stable complex with compound 1 (1:2 molar ratio), and the complex constants were 2.88x10° and 1.12x10°
L?-mol ™~ respectively. The experimental results showed that static quenching was involved in adding Cu®** or Ni** in
aqueous solution of compound 1. On the basis of these studies, a NOR fluorescent molecular logic gate was fabricated
with Cu* and Ni* as two inputs and with emission of anthracene as the output.
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Scheme 1 Synthesis of NV-(9-anthracylmethyl)-
L-histidine(compound 1)
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Fig.1 Fluorescence intensities of compound 1 without SR E R0

or with the addition of Cu?* or Ni** vs pH values
c(compound 1)=5 pmol L, ¢(Cu*)=5.0 pwmol-L",
¢(Ni*=5.0 pmol L™, A,=418 nm

FRYE A, IS 71k, BHWT T4 F N PET
o, A& 1A TRt & ST, SR, i8R
PEZAF T (pH 3-1), (L& 1 192 5 i % Wik
1%, X AT RESE: T KM B 4 Jo 1Ak it B 21, [R y Jo
TAL B BRI IR AL F R TR, 1T LS i & A1
B HE AR, NG 1 17tiR
FEFEAR.
22 EEBEBFXUEY 1 %R ERNZNT

MU RAL TR PERT, 232 DI—NH: B A fF
FE, BRI LI—COOH ¥ A AEFE, WARAFIF 544
B S N - e L T VAR (E R AR 18 i P
J& &R A S UTE, AR RS YA
B T ARRATTE R A T & T &8 3+ (25.0
pmol - L% k&%) 1(5 pmol - L™, CH;OH/H,O0, 14 F1
FE 1:99) 2658 BE AU RZ . 25 R IH, Zn2 i i A ffi
AW 1 090 B I B 3 o, Cd>tfif Lo g
fE N, X & F Zn sk Cd* S5E Y 1 BN,
S R B A, I T RN OR A
PET i #2389, 24 A Mg .Ca* Ba* Al* La™ |
Mn? CrMl Fe*if, (&4 1 905 LA %2
FFZ 0, 1M Pb* . Co® \Hg Ni2*Fll Cu* I BEJ% K AL
HW 1 B9, Hih Nzl Cu ¥ K RE 1 ook, 76
KL WK 418 nm 2b 5 G B b 59 111
302.1 7B K ZE 12.6 F1 5.6(F 2), 9 N6HEK Al HE &
T IO S B R S I 2 25 d BB R e L
gk e,
2.3 Cu*# Ni*BFRALEE

M 1 AT LA H, 7€ pH 5-9 [a], Cu* B il A fE
R HE KA B Y 1 5, SRR S 25 T

Fig.2 Effect of metal ions (M™) on the fluorescence
spectra of compound 1 in aqueous buffer solution at
pH7.0
c(compound 1)=5 pmol -L~, ¢c(M™)=25.0 pmol *L™; Ae,=418 nm
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Fig.3 (A) Fluorescence spectral changes of
compound 1 upon addition of Cu* in aqueous buffer
solution at pH 7.0; (B) Job plots of compound 1-Cu*

system
(A) Concentration of compound 1 is 5 wmol -L™"; Concentrations of
Cu?** are 0.0, 0.5, 1.0, 1.5, 2.0, 2.5, 3.0, 3.5, 4.0, 4.5, 5.0, 6.0, 7.0, 8.0,

9.0, 10.0, and 25.0 pwmol - L™ from top to bottom;
(B) [1]+[Cu*]=5 wmol - L™
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Fig.4 (A) Fluorescence spectral changes of compound
1 upon addition of Ni* in aqueous buffer solution at
pH 7.0; (B) Job plots of compound 1-Ni* system
(A) Concentration of compound 1 is 5 wmol -L™; Concentrations of Ni
are 0.0, 1.0, 2.0, 3.0, 4.0, 5.0, 6.0, 7.0, 8.0, 9.0, 10.0, 12.0, 15.0, and 25.0
pmol - L™ from top to bottom; (B) [1]+[Ni*]=5 pmol - L™
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Fig.5 Fluorescence spectra of compound 1 without
or with the addition of Cu* and/or Ni*; (B) truth table
for the NOR logic gate; (C) scheme for NOR logic gate
(A) c(compound 1)=5 pmol L™, ¢(Cu*) or ¢(Ni*)=25.0 pmol-L™, pH
7.0; (B) [Cu*] is O wmol -L™'( low, 0) or 25.0 wmol-L" (high, 1), [Ni*]

is 0 pmol-L™ (low, 0) or 25.0 wmol-L™ (high, 1); (C) In: input
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