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Figure S1. 'H-NMR spectrum of 1 in DMSO-ds.
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Figure S2. 3C-NMR spectrum of 1 in DMSO-ds.
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Figure S3. HRMS spectrum of 1.
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Figure S5. 'H-NMR spectrum of 2 in CDCls.
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Figure S6. 3*C-NMR spectrum of 2 in CDCls.
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Figure S7. HRMS spectrum of 2.
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Figure S8. HPLC chromatogram of 4-diethylamino-2-hydroxybenzaldehyde and 2.
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Figure S9. 'H-NMR spectrum of 3 in CDCls.
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Figure S10. 3C-NMR spectrum of 3 in CDCls.
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Figure S11. HRMS spectrum of 3.
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Figure S12. HPLC chromatogram of 8-hydroxyjulolidine-9-carboxaldehyde and 3.
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Figure S13. 'H-NMR spectrum of 4 in CDCls.
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Figure S14. 3C-NMR spectrum of 4 in DMSO-ds.
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Figure S15. HRMS spectrum of 4.
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Figure S16. HPLC chromatogram of 4-methoxysalicyaldehyde and 4.
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Figure S17. 'H-NMR spectrum of 5 in DMSO-ds
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Figure S18. 3C-NMR spectrum of 5 in DMSO-ds

S10



+ Scan (rt: 0.070 min)

x10° +ESI Scan (rt: 0.070 min) Frag=175.0V KKS_Pushpendra_280224_Probe-5.d
i *316.0401
-
N
2+ 153.0547
196.0178
1 114.9840
o bl (lzmsoss | P72 augess  assua 6479616

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625 650 675 700 725 750 775 800 825 850 875 900 925 950 975 1000

Counts vs. Mass-to-Charge (m/z)

Figure S19. HRMS spectrum of 5.
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Figure S20. HPLC chromatogram of 2,4-dihydroxybenzaldehyde and 5.
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Figure S21. 'H-NMR spectrum of 6 in CDCls.
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Figure S22. 3C NMR spectrum of 6 in DMSO-ds.

S12



+ Scan (rt: 0.127 min)

x10° |+ESI Scan (rt: 0.127 min) Frag=175.0V KKS_Pushpendra_110324-01_Probe-6.d

- 300.0438
1.57]
196.0174
N
057 143.0014 3270545
o wwlis odomoss L Ly 27

T T 1 T 1 T 1 T 1 T 1 T 1 T 1 T 1 T 1 T 1 T 1 T 1 L T 1 T 1 T 1 L
100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625 650 675 700 725 750 775 800 825 850 875 900 925 950 975 1000

Counts vs. Mass-to-Charge (m/z)

Figure S23. HRMS spectrum of 6.
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Figure S24. HPLC chromatogram of salicylaldehyde and 6.
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Figure S25. 'H-NMR spectrum of 7 in DMSO-ds.

FROBE T N RR &8 § 8223aInd
single pulse decoupled gated NOE ¥ { GaamwTaaq
R 83 3 3 RRANAAR
- %% 2 AL R B s o
| | | | N NN AS

0.5

LYY o X0 M LS P B 1y BT Tg  L m AL Rr ws

T T T T

T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50
f1(ppm)

Figure S26. 3C-NMR spectrum of 7 in DMSO-ds.
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Figure S27. HRMS spectrum of 7.
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Figure S28. HPLC chromatogram of 4-hydroxybenzaldehyde and 7.
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Figure S29. Crystal structure of 2.

Table S1. Crystallographic information of 2.

Empirical formula
Formula weight (g/mol)
Temperature (K)
Crystal System

Space group

Unit cell dimension

Volume

Z

Density (Calculated) (g/cm?)
Absorbance Coefficient mm'!
F000

Crystal Size mm?

Theta Range for data collection
Index range

Reflections collected
Independent reflections
Coverage of Independent reflection
Absorption correction

Max and min transmission
Refinement method

Data/ restrains/ parameters
Goodness of fit on F?

Final R indices

R Indices (all data)
Largest diff. peak and hole (eA)

C17.99H18N4O3S

370.09 g/mol

100(2) K

triclinic

P-1

a=6.9321(10) A,

b =7.3574(10) A,
c=18.068(3) A,

o =95.580(9)°

B =97.514(9)°
y=111.201(9)°

841.3(2) A

2

1.461 g/cm?

0.220 mm!

388

0.010x 0.030 x 0.256 mm
2.30to 25.15°
8<h<8,-8<k<8,-21<[<21
25481

2978 [R(int) = 0.1602]
99.6%

Multi-Scan

0.9980 and 0.9460
Full-matrix least-squares on F?
2978 /616 /347

1.070

11769 data; I>20(I), R1 = 0.0926,
wR2 =0.1744
R1=0.1558, wR2 =0.2027
0.540 and -0.376 eA"

S16



Table S2. Change in pH of probe 1 (50 uM ) with the addition of different anions (500 uM ).

pH pH
Probe 1 6.30 1+N; 8.15
1 +As0; 10.20 1 +NO; 6.27
1 + HAsO3~ 9.50 1 +NO;3 7.60
1 +P0O3~ 10.22 1+F~ 9.82
1 + HPO3~ 9.37 1+Cl- 6.0
1 + HoPOZ%~ 5.50 1+Br- 6.42
1 +CO0%~ 10.03 1+1- 6.12
1 + HCO; 10.12 1 +Clo; 6.10
1 +AcO~ 9.84
1 +S03” 6.58
a) 1.5- b) 2.5-
—— Probe 1
o201
[}] 4
§ 1.0 §1.5.
g ol §1.o-
0.5 87
0.0 : . : . 0.0 =
300 400 500 600 700 300 400 500 600 700
Wavelength (nm) Wavelength (nm)

Figure S30. (a) Absorbance spectra of 1 in 5% aqueous acetonitrile; (b) Change absorbance
of spectra of 1 with different anions (recorded immediately after the addition of each anion).
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a)| 0.2 b)| 0.2
0.0 R-Square 0.998 0.0] R-Square  0.99375
%-0.2- —'7'6-0.2-
< -0.44 < -04;
< -0.6] < -0.6
:t.‘ -0.8] f;: -0.8-
= 1.0 = -1.0- Intercept  4.75701
2 - Intercept  4.39276 2 Slope 1.1165
= -1 Slope 1.05902 =129 |
""54 52 50 48 -46 -4.4 -4.2 54 87 B0 48 46 44 42
log[AsO27] log[PO43"]
c) 0.2 R-Square  0.98486
0.0
= -0.2-
o
< 0.4
3
< -0.6
f.t-o.s-
=-1.0 Intercept  5.00055
8’ Slope 1.15844
=121 .
1.4 r r r T : .
54 52 -50 -48 -4.6 -44 -4.2
Log[CO327]

Figure S31. Benesi-Hildebrand plots! for calculation of binding constant of 1 for (a) AsO3, (b)
P03, (c) CO5™.

—— Probe 1 0.05
0.08- b [[E77] R-square 0.98512
P c
0.07 —2sope | | < 0.04
0.06- —— 300 ppb u‘?
o —— 350 ppb ~
S 0.05 —a00ppb | [ § 0.034
% ——450 ppb c
8 0.04+ —— 500 ppb B
5 —— 550 ppb = 0.02
Q3 0.03 —— 600 ppb o
Ke] 0.02] —— 650 ppb 0o
< \ ——700ppb | | < 0.017 Intercept 0.00427
0.01- W :;ggg;g 0.00 Slope  8.24909E-5
0. 0 0T eor o "70 100 200 300 400 500
Wavelength (nm) AsO, ppb Conc.

Figure S32. Absorbance response of 1 (1 uM) with (left) ppb conc. of AsO; and (right)
calibration curve for calculation of LOD for AsO3.

The limit of detection was calculated by a well-known formula = 36/S

where, ¢ = Standard deviation of blank and S = Slope
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Figure S33. Absorbance (a) and emission (b) of 1 with various cations ( Aex = 420 nm). Cl1O
is present as counter anion for all the cations.

a)| 12 Aex = 420 nm b)| 204 Ae=420m___ .,
Aem = 515 nm ——Probe 1 —10pM _15u M
101 0 i
—_ —_ /\ —20pM ——25uM
= 5159 \ —30uM ——35uM
s 81 S | ‘\ ——40puM  ——45uM
= > \ ——50uM  ——100 pM
= 6 % 10 \ ——125pM —— 150 uM
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5 4 2
E o=
£ 2 o
0 T T T T T 1 0 = B
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Figure S34. (a) Fluorescence spectrum of 1 (conc. 50 uM) in 5% aqueous acetonitrile; (b)
change in the fluorescence spectrum of 1 (conc. 50 uM) with gradually increasing AsO3 (0-

500 uM).
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——Fi —Fit
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2 = 1.009562 ¥ = 1.035239
g .ﬂ t1 =0.221203, B1 = 50.56 %
S 100 O~ c 100 12 = 3.062033, B2 = 49.44 %
o 12 =2.453648, B2 =1.13 % g
(& =1.626
101 <T>=0.0418 ns O 104 i ns
1 1
0 10 20 30 40 50 10 20 30 40 50
Time (ns) Time (ns)

Figure S35. Fluorescence lifetime spectrum of probe 1, (left) without AsO; (Aem= 515 nm)
(right) with AsO3 (Aem.=450 nm) recorded after 10 min. Aex =405 nm was used in both samples.
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Figure S36. Time-dependent emission spectra of 1 (conc. 50 uM) with all anions (conc.
100 uM) in the (a) presence of AsO; and (b) absence of AsO; (each trace was recorded after 4

min intervals).
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Figure 37. (a) Absorbance and (b) emission spectra (Aex = 420 nm) of 2-hydroxy-1-

naphthaldehyde (50 uM) with addition AsO; (500 uM).
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Figure S38. (a) Absorbance and (b) emission spectra (Aex

naphthaldehyde at different pH.
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Figure S39. HPLC chromatogram of 1 with (a) AsO; and (b) PO}~ anions.
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Figure S40. HPLC chromatogram of 1 with (a) SO%~ and (b) Cl~ anions.
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Figure S41. HPLC chromatogram of 1 with (AsO; + H,PO03).
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Figure S42. pH response of probes 1-3 in buffer.
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Figure S43. pH resp

onse of probe 4-7 in buffer.
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Figure S44. Absorbance spectra of (a) 2 and (b) 3 with and without AsO3.
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Figure S45. Time-dependent absorbance spectra of (a) 2 and (b) 3 with AsO3 (each trace was
recorded after 1 min intervals).
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Figure S46. HPLC chromatogram of (a) 2 and (b) 3 with AsO; at different time intervals.
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Figure S47. Absorbance spectra of (a) 5 with and without AsO3; (b) time-dependent
absorbance spectra of 5 with AsO; (each trace was recorded after 1 min intervals).
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Figure S48. Absorbance spectra of (a) 4 and (b) 6 with and without AsO; .
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Figure S49. Time-dependent absorbance spectra of (a) 4 and (b) 6 with AsO; each trace was
recorded after 1 min intervals.
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Figure S50. HPLC chromatogram of 4 with (a) AsO; and (b) HAsOZ%™ at different time
intervals.
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Figure S51. HPLC chromatogram of 4 with (a) SO%~ and (b) Cl~ at different time intervals.
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Figure S52. HPLC chromatogram of 4 with (a) PO~ and (b) (AsO; + H,P0}) combination.
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Figure S53. Absorbance spectra of (a) 4 and (b) 6 with different anions were recorded
immediately after the addition of each anion.
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Figure S54. Change in time-dependent absorption spectra of 1 (50 uM) with variable
concentration of AsO5 .
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Figure S55. Time-dependent absorption spectra of (a) 1, (b) 4, and (c) 6 with (AsO; + H,POZ)
combination (each trace was recorded after 1 min intervals).
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Figure S56. (a) Absorbance spectra of 7 with and without AsO;; (b) time-dependent

absorbance spectra of 7 with AsO3 (each trace was recorded after 1 min intervals); (¢) HPLC

chromatogram of 7 with AsO;.
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