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'"H NMR spectra of 10 in DMSO-ds.

ESI-MS spectrum of 1o.

Fatigue resistance of 1o.

The binding constant of Hg?" with 1o was calculated to be 0.42 x 10* M!

The detection limit of Hg?* was calculated to be 0.14 pM.

Changes in fluorescence of 10-Hg?" induced by UV/vis lights.

'"H NMR spectra measured during the titration of 10 with Hg?* in DMSO-d.

Linear fitting of the absorption intensity at 555 nm vs Cu?* concentration.

The association constant of 10 to Cu?" was found to be 1.76 x 10* M.

$10. The detection limit for Cu** was estimated to be 0.51 uM

S11. Job's plot for determining the stoichiometry of 10 and Cu?*.

S12. ESI-MS spectrum of 10 upon addition of Cu?*.

S13. 'H NMR spectra measured during the titration of 10 with Cu?* in THF-ds.

S14. Corresponding truth table of the combined logic circuit.



Wi
m_.._.v
SL'L

£0Z~,
90Z"

85z

PEE
9E'E
8E'e/
vy'e’

6€'9
Zr'9
1S9
vs9
SL'L
LV
8€'L
or'L
(4%
'L
8r'L
05’2
SS'L

oL
oL
69'L
L Ly
8L
ve'L
2081+
€08

6087
_._..m\
0

88—

ooz

=

A

00'E
e

85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0
1 (ppm)

9.0

Fig S1



Intens_]
i g
3: [1o + Na*]*
2
: [1o + H']*
N
1107.0

O 750 800 850 900 950 1000105011001150 m/z

Fig S2



10

0.35

0.28 |

0.00 |

1
~
]
o

021}
0.14 |

aoueqlosqy

Cycles

Fig. S3



I(F-F)

(=]

F

0.20 F

Y =0.02174* X + 0.00912
| R =0.98976
K = 4195 (]

0.16

0.12

0.08

0.04

i " 1 " 1 " 1
0.0 1.5 3.0 4.5 6.0

[Hg*'1" (mol” L) x 10°

Fig. S4

7.5

9.0



Intensity (a.u.)

ission

Em

54

45 b

Y = 4.02018*X + 8.00675 a
R =0.99519

¢ =0.191

LOD = 0.14 pM

N 8 10
[Hg™ 1/ (nM)

Fig. S5




400

w
o
o

200

Intensity (a.u.)

100

ission

Em

-

1 1 1 L
600 650 700 750

Wavelength (nm)

1
550

Fig. S6



77 15
1 (ppm)

Fig. S7



0.25

0.20

Absorbance

| Y =0.00723*X + 0.01803
R =0.99236

o 8 1 24
[Cu®](uM)

Fig S8

32



A,/(A-A)

0.40

L Y=0.00712* X + 0.01253

032l R= 0.999614
K=1.76*10

0.24

0.16

0.08

0.00

L A '} A L i L i L

0 l6 .12.18 24 30 36 42
[Cu®”T" (mol” L) x 10°

Fig. S9

48

54



Absorbance

0.09

0.06

0.03

0.00

Y = 0.00936*X + 0.00806

| R =0.99906
¢ =0.00158
LOD=0.51 uM

0 2 4
[Cu?*](uM)

Fig. S10




Absorbance

0.24

0.18

0.12

0.06

0.00

] | |
[ |
[ ] [ |
[ |
| |
[ |
0.0 0.2 . 0.4 . 0.6 0.8 1.0
[Cu”"1Cu®+10))

Fig S11




Intens.

1097
&

Il

—_

o = :
|IIIEJ1|JII9IIIFH|III

0.0 10001

[1o + Cu?*+ NO;J*

Fig S12



1lo+Cu?*

1o d b

[ i

92 90 88 86 84 82 80 78 76 74 72 70 68 66 64 62 60 5.
1 (ppm)

Fig S13



Output
Out1 (Fg17 ym)

Inputs

In 2 (Vis) In 3 (Hg?*)  In4 (EDTA)

In 1 (UV)

Fig. S14



