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1. Synthesis of (E)-3-((2-(benzo[d]thiazol-2-yl)hydrazono)methyl)-7-(diethylamino) coumarin
(BDC)

* Synthesis of 7-Diethylamino-3-formylcoumarin (3)

3.86 g of 4-Diethylaminosalicylaldehyde (20 mmol) and 6.40 g of diethylmalonate (40
mmol) were dissolved with 100 mL of absolute ethanol in a 500 ml flask. The resulting solution
was added dropwise 5mL of triethylamine. The reaction mixture was stirred and refluxed at
room temperature for 6 hours. Then, the solvent was evaporated by rotary evaporators to

obtain the crude product of (2).
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Fig.S1. 'H-NMR data for the product 3.
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Fig.52. 'H-NMR data for the product 4.
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Fig.S3. 'H-NMR data for the probe BDC.
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Fig.S4. 13C-NMR data for the probe BDC.



2. The Cartesian coordinates for the structures

Table.S1. XYZ coordinates for calculated optimized geometry of structure of L at the PBEQ/6-

31+G(d) level of theory.
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Table.S2. XYZ coordinates for calculated optimized geometry of structure of L-1 at the PBEO/6-
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Table.S3. XYZ coordinates for calculated optimized geometry of structure of L-2 at the PBEQ/6-
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31+G(d) level of theory.
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Table.S4. XYZ coordinates for calculated optimized geometry of structure of S-1 at the PBEQ/6-
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Table.S5. XYZ coordinates for calculated optimized geometry of structure of S-2 at the PBEQ/6-
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Table.S6. XYZ coordinates for calculated optimized geometry of structure of S-3 at the PBEQO/6-
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31+G(d) level of theory.
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Table.S7. XYZ coordinates for calculated optimized geometry of structure of S-4 at the PBEQ/6-
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-1.33040400

-2.77359200

-3.12058800

-1.94345300

-0.01403200

-2.10485700

-1.41400700

-0.28613200

0.61835900

0.14159700

1.98995900

-1.32846400

1.51215700

2.42255400

-0.56522300

2.70161800

1.87704000

3.48671200

-3.08670600

0.50494700

2.42564000

2.85912800

2.69942400

-0.13347500

-0.08471700

-0.00828000

0.01487000

0.01996600

-0.09705000

-0.06310500

-0.16243000

-0.12781500

-0.03581100

-0.19760200

-0.18950400

-0.18989600

-0.17420200

-0.24686000

-0.24596000

-0.23912600

0.18790900

0.71266200

0.84698300

1.43881000



31+G(d) level of theory.

0]

0]

2.12289500 0.57873900 0.09701500

-0.03199800

6.86952000

5.70846400

8.16837600

6.93954900

4.45806000

3.24393700

3.29577000

5.67347000

4.49738000

8.73459600

6.86751500

2.00529700

0.81264100

0.91486000

-0.44998100

8.07724000

8.84319300

6.15504300

7.88774300

0.82878200

0.55718100

-0.10041700

-0.10487000

1.99829800

0.58601400

-1.53980300

-0.12664500

-1.53397400

-2.21441500

-0.66525600

2.83667200

-2.14858700

-1.40566600

0.00958300

-2.07293500

-0.87616200

0.65069300

2.27190500

2.17420200

0.14144700

0.05973500

-0.00901800

-0.12151500

0.32282300

0.08250600

-0.14774800

0.01329800

-0.17437700

-0.23787300

1.17623900

-0.94702900

-0.20144600

-0.11038500

0.04143100

-0.15262600

-0.89064800

-0.53476900

1.03388300

0.83982400



4.40063000

6.59924400

4.50400800

8.86032200

8.08847400

9.71802000

7.68158700

5.92091600

6.95947800

1.94797000

-0.43222600

-5.48890100

-3.78107900

-2.76224700

-1.59219800

-6.09859100

-5.03507500

-7.42559800

-5.29617900

-3.88766800

-7.67340800

-6.62174500

1.66239200

-2.09242700

-3.29511200

0.12106700

-1.43983900

-1.10730400

2.58576500

2.69132800

3.89773800

-3.22945900

-3.16247900

-2.05403800

-0.10001700

-2.16235800

-1.46419000

-0.40750300

0.51073400

0.00508200

1.88075500

-1.41200900

1.37277500

2.29701000

0.18172400

-0.22747700

-0.35262100

1.92762300

1.60176100

0.98797600

-1.63450300

-1.47780900

-0.69449200

-0.31821700

-0.24266900

0.00063800

0.05744800

-0.11787900

-0.08551900

0.10125500

0.10958500

0.15590000

0.15550900

-0.01424700

0.21195900

0.20786900



H -8.24250100 -0.71016300 0.15139000

H -4.48330600 2.60154600 0.13769300
H -8.69954600 1.72480200 0.25428000
H -6.84524500 3.35913800 0.24255200
H -2.76675300 -3.17508500 -0.07078100
Cu -1.92115300 0.48169100 0.06305000
o) -2.13711600 2.21553800 1.18615900
H -1.28227400 2.59490900 1.44646300
H -2.70525700 2.23465300 1.97188400
o) -2.02186100 1.51922100 -1.89536300
H -2.83728300 1.66979300 -2.39567200
H -1.39697600 2.20205600 -2.17927200

Table.S8. The free energies of reactions (kcal.mol-1) to form the S-1, S-2, S-3 and S-4

configurations at the PBEO/6-31+G(d) level of theory.

Reactions AGaq(kcal mol?)
[Cu(H20)s] ey + Lagy > [CuLlagy(S=1) + 5H20 ) -39.6
[Cu(H,0)s] Gty + Liagy=[Cull Gugy(S=2) + 5H;0 (4 7.2
[Cu(H,0)5 ] 5]tag) + Lag=[CUL(H,0)] (Zaj;)(s_3) +4H,0 (40 348
[Cu(H,0)s]¢.k slta + Liag™ [CuL(Hzo)z](Za;)(s_zL) +3H,0 49 5 g

[Cu(H,0)s]?* is the most stable form of complex between Cu?* ion and water

I FRANK, Patrick, et al. The solution structure of [Cu(aqg)]?* and its implications for rack-induced bonding

in blue copper protein active sites. Inorganic chemistry, 2005, 44.6: 1922-1933.



Table.S9. The structural parameters of S-1, S-2, S-3, and S-4 at the PBE0/6-31+G(d) level of

theory (bond lengths in angstrom, angles in degrees)

Bond lengths S-1 S-2 S-3 S-4 L
02—-Cu 1.85 1.95 1.90 1.92
N34—Cu 1.90 1.94 1.95
N36—Cu 1.95 2.12 1.95 1.98
S33—-Cu 2.23
Cu—-0O(H,0) 2.00 2.08
Cu-0O(H,0) 2.22
Bond angles S-1 S-2 S-3 S-4
02-Cu-N34 174.93 172.12 172.71
02-Cu-N36 94.89 89.93 91.74 90.99
N34—-Cu-N36 84.14 83.00 82.24
S33—Cu-N36 84.71
S33—Cu-02 164.62
O(H,0)-Cu—0(H,0) 94.72

Dihedral angles

Cu-02-N36-N34 3.65 4.39 2.01
Cu-02-N36-533 10.87

O(H,0) —~02-N36-N34 12.18 19.15

O(H,0) ~02-N36-N34 -47.66
C15—-C17-N36-N35 -175.6 -176.5 -179.5 -179.3 179.9
C17-N36-N35-C41 174.7 -179.7 -173.6 178.8 179.9
N36-N35-C41-N34 -3.6 -160.4 -33 2.5 179.9
N36-N35-C41-533 173.3 17.7 178.7 -178.8 -0.5
N35-C41-N34-C38 176.0 170.0 -179.8 177.8 179.9

N35-C41-S33-C37 -176.7 -171.9 179.0 -178.3 -180.0




Fig.S5. The optimized geometries of Histamine at the PBEQ/6-31+G(d) level of theory

B,

Fig.56. The optimized geometries of [Cu(L.f)(H20);]?* (Le: histamine) at the PBEO/6-31+G(d)

level of theory.

Table.S10. XYZ coordinates for calculated optimized geometry of structure of Histamine at the

PBEO/6-31+G(d) level of theory.

C 2.20218400 -0.91019300 -0.03018200
C 1.35644500 1.11934200 -0.09919000
C 0.39153800 0.20574000 0.24997000
N 0.93802800 -1.05747500 0.28594700
H 3.41441200 0.75516700 -0.52859300
H 1.32750400 2.19163300 -0.23026000
N 2.50945000 0.39053500 -0.27328000
C -1.05173800 0.43731200 0.55418900



H

H

Table.S11. XYZ coordinates for calculated optimized geometry of structure of Cu(L.f)(H,0),]**

-1.28528700

-1.25731400

-1.98158900

-1.74898100

-1.76828900

-3.37302100

-3.64820500

-3.99178000

2.93569700

0.08549800

1.51658800

-0.28164700

0.04792100

-1.35487500

-0.07658000

0.89107700

-0.64828500

-1.70341100

at the PBEO/6-31+G(d) level of theory.

C

C

1.56690200

0.53616300

-0.42124000

-1.44939700

-0.37447000

-0.03548000

-0.18347300

-0.60272800

-0.09574500

1.38185500 -1.70782300 0.12336100

3.02725000

1.84275000

0.81994600

3.37132900

4.04917400

2.70742500

1.60889400

1.54859000

2.47790000

0.37375200

-0.24076400

0.43967200

-0.49716600

-2.33947300

0.10955200

-1.57368500

1.91535700

2.27198900

2.42093000

2.35856700

0.14985200

0.09237300

0.07110600

0.21917100

0.18414000

0.17317700

0.11385500

1.15313500

-0.31976000

-0.64924800



0.32349300

0.38885000

-0.86636200

-0.91497800

-1.68332500

0.86315400

-1.06844600

-1.55450300

-1.31097000

-2.34572400

-3.02958400

3.45278800

2.00312800

1.83889700

2.19768400

2.23511000

-2.65519000

-0.13462700

-1.98840800

-2.34108200

-2.46730600

-0.02684700

-0.66992900

-1.68408200

-0.00344700

0.95456500

-0.47520700

0.13473900

0.01554800

-0.65871200

-1.53061000

-0.36096800

0.62078000

-3.33019000 0.13801500 1.53059400

-3.81374600 0.03372200 0.04977600



BDC only

& BDC.C H,S (50 uM)

P 800 - BDC-Cu?*+ H,S (45 uM)
g | BDC-Cu?*+ H,S (40 uM)
(7]
€ 600-
§ 1 BDC-Cu?*+ H,S (10 - 35 yM)
400-
2 ]
O 200- BDC-Cu?*+ H,S (5 - 10 uM)
u_=_ BDC-Cu?*

500 550 600 650 700
Wavelength (nm)
Fig.S57. Fluorescence spectra of BDC (5 uM); BDC (5 uM)+Cu?* (5 uM); BDC (5 uM)+ Cu?* (5 uM)

+ H,S (5, 10, 15, 20, 25, 30, 35, 40, 45, 50 LM).
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Fig.S8. Variation of fluorescence intensity of BDC-Cu?* vs the concentration of Cys (for

calculation of the detection and quantitation limits)



