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Figure S1. '"H NMR (400 MHz, DMSO-ds) spectrum of 1.
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Figure S2. 3C NMR (176 MHz, DMSO-ds) spectrum of 1.



x10 9 |+ESI Scan (0.210 min) Frag=80.0v WPF4.d Subtract
7 303.1163
+
5 o-H Ho
5 x !
\ N‘N ~
4 S H
3 . +
5 Chemical Formula: C4gH1gN205S
1] Exact Mass: 303.1162
ol 199,?356 | 473.1451 758.2208

100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 G00 950 1000
Counts vs. Mass-to-Charge (m/z)

Figure S3. Positive-ion ESI-mass spectrum of 1.
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Figure S4. Solution and Solid State Fluorescence spectrum of 1.
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Figure S5. Absorption spectrum of 1 (10 pM) and 1-Ga3*(10 uM) in 0.1% DMSO/bis-tris buffer solution.
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Figure S6. Theoretical calculated UV-vis absorption spectrum of 1.
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Figure S7. Theoretical calculated UV-vis absorption spectrum of 1-Ga3*.
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Figure S8. The calibration curve of 1 versus Ga*" concentrations.
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Figure S9. Benesi-Hildebrand plot of 1 and Ga3*.
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Figure S10. Fluorescence spectrum of 1 (1 uM) and 1-Ga3*(1 uM) in 0.1% DMSO/bis-tris buffer solution.
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Figure S11. Absorption spectra of 1 (10 uM) upon the addition of AI13*(0- 30 eq.) in 0.1% DMSO/bis-tris

buffer solution;
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Figure S12. Time-dependent fluorescence response of probe 1 in the presence of Ga** ions.
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Figure S13. Effect of pH on the fluorescence intensities of 1 and the 1-Ga3* complex.



Figure S14. Up view (a) and side view (b) of the optimized molecular structure of sensor 1.

(b)

Figure S15. Up view (a) and side view (b) of the optimized molecular structure of 1-Ga3*.
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Figure S16. PXRD patterns of 1.

Table S1. Bond Lengths for 1.
Atom Atom Length/A Atom Atom Length/A
S1 C1 1.649(5) Coé C7 1.441(5)
S1 C4 1.683(4) Cc7 C8 1.390(5)
01 (6] 1.223(4) Cc7 Cl1 1.404(5)
02 Cl1 1.358(4) C8 C9 1.374(6)
N1 N2 1.369(4) C9 C10 1.379(6)
N1 C5 1.354(4) C10 C12 1.381(5)
N2 C6 1.282(4) Cl1 C12 1.411(5)
Cl C2 1.338(6) Cl12 C13 1.532(6)
C2 C3 1.426(6) C13 Cl4 1.537(6)
C3 C4 1.458(5) C13 Cl15 1.544(5)
Cc4 Cs 1.475(5) C13 Clé6 1.532(5)

Table S2 Bond Angles for 1.
Atom Atom Atom Angle/® Atom Atom Atom Angle/®
Cl S1 C4 92.3(2) Cc9 C8 C7 120.3(4)
Cs N1 N2 119.5(3) C8 C9 C10 119.5(4)
C6 N2 N1 117.0(3) C9 C10 Cl12 123.6(4)
C2 Cl1 S1 113.93) 02 Cl11 C7 120.0(3)
Cl C2 C3 114.9(4) 02 Cl11 Cl12 118.3(3)



Atom Atom Atom Angle/* Atom Atom Atom Angle/®

C2 C3 Cc4 106.2(3) Cc7 Cl1 C12 121.7(3)

C3 Cc4 S1 112.6(2) C10 C12 Cll 116.0(4)

C3 C4 Cs5 128.6(3) C10 C12 C13 122.3(3)

Cs C4 S1 118.7(3) Cl1 Cl2 Cl13 121.8(3)

(0] Cs5 N1 123.2(3) C12 Cl13 Cl4 111.0(3)

O1 C5 c4 122.3(3) C12 C13 Cl15 109.7(3)

N1 C5 C4 114.5(3) C12 C13 Cl6 111.8(3)

N2 C6 Cc7 122.1(3) Cl4 C13 Cl15 109.5(4)

C8 Cc7 Co 118.5(3) Cl6 Cl13 Cl4 107.4(3)

C8 Cc7 Cl11 119.0(3) Cl6 C13 Cl15 107.4(3)

Cl11 C7 Co 122.5(3)

Table S3. Performance comparison of recently published sensors.
Ref. Crystal Media Detection Ions LOD(M) Applications
[1] NA DMSO/MeOH Ga**, AI**, and In®* 1.4x107 NA
[2] NA EtOH/H,0 (98:2) Hcy and Ga3* 2.4x10°¢ NA
[3] NA DMSO/H,0/ EtOH AP, and Ga** 5x108 NA
[4] NA MeOH AP, and Ga®* 1x107 NA
[5] NA DMSO/H20 (5:1) Ga’*, AI**, and In®* 5.4x108 Bioimaging
[6] NA MeCN Ga’* 5.5x107 Bioimaging
Test strips

This work  YES H,O Ga’* 5.8x108

Water Samples

Table S4. Primary orbitals which contribute to the calculated transitions of 1 (iso = 0.03).

LUMO+1

-0.96 eV

LUMO -1.78 eV

HOMO

-5.69 eV

HOMO-1

-6.24 eV




Table S5. Primary orbitals which contribute to the calculated transitions of 1-Ga3* (iso = 0.03).

LUMO+1 1.24eV LUMO 1.10eV HOMO -2.26 eV HOMO-1 -2.29 eV

Table S6. TD-DFT calculated electronic transition configurations for 1 and 1-Ga3* along with their corresponding

excitation energies and oscillator strengths.

Spin State Transition Configuration Excitation Energy | Oscillator

(nm, eV) Strength |
S1 HOMO — LUMO (98%) 358.0 (3.46) 0.2956
1 S2 HOMO-1 — LUMO (92%) 340.6 (3.64) 0.2812
S3 HOMO — LUMO+1 (86%) 313.6 (4.95) 0.1538
HOMO-1 — LUMO+1 (10%)
S1 431.4 (2.87) 0.0837

HOMO — LUMO (89%)

HOMO-1 — LUMO (83%)
1+Ga** S2 428.3 (2.89) 0.0544
HOMO — LUMO+1 (16%)

HOMO-1 — LUMO (16%)
s3 398.9 (3.11) 0.4384
HOMO —» LUMO+1 (82%)
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