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Fig. S1.'H NMR spectrum of L3 in DMSO-ds, in Bruker 300 MHz instrument.
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Fig. S1a.'"H NMR spectrum of [L3-Al3*Jcomplex in DMSO-ds, in Bruker 300 MHz

instrument.
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Fig. S2.13C NMR spectrum of L3 in DMSO-dg, in Bruker 300 MHz instrument.
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Fig.S3. Mass spectroscopy of L? in MeCN.
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Fig. S3a. Mass spectroscopy of L3 in MeCN.
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Fig. S3b. Mass spectroscopy of [L?+ Fe3* ] in MeCN.
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Fig. S3¢. Mass spectroscopy of [L3+ A’ ] in MeCN.
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Fig. S3d. Mass spectroscopy of [L3+ Cr3* ] in MeCN.



100
95 -
90—-
85—-

80 -

% Transmmitance

75 -

70

! | ! | ! | ! | ! | ! | ! 1
4000 3500 3000 2500 2000 1500 1000 S00

Wavenumber(cm'1)

Fig. S4. FT-IR spectrum of L3
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Fig. S4a. FT-IR spectrum of [L3+A1** ] Complex.
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Fig. S4b. FT-IR spectrum of [L3+Cr**]Complex.
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Fig.S4c. IR spectra of (L3), [L3-AP*] and[L3—Cr3*] complexes in MeCN.
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Fig. S5. (a) UV-VIS titration of L3(60 uM) in H,O- MeCN-(7:3, v/v) in HEPES buffer at
pH 7.2 by the gradual addition of AI** (0-336 uM). Inset (b)Nonlinear curve-fit of F.I vs.
[AI**] plot.
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Fig. S5a. (a) UV-VIS titration of L3(60 uM) in H,O- MeCN-(7:3, v/v) in HEPES buffer at

pH 7.2 by the gradual addition of Cr** (0-336 uM). Inset (b)Nonlinear curve-fit of F.I vs.
[Cr3*] plot.
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Fig. S6.(a) Fluorescence titration of L3(60 uM) in HO- MeCN-(7:3, v/v) in HEPES buffer
at pH 7.2 by the gradual addition of AI** (0-160 uM). Inset (b) Nonlinear curve-fit of F.I
vs. [A3"] plot.
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Fig.S6a.(a) Fluorometric titration of L3(60 uM) in H,O- MeCN-(7:3, v/v) in HEPES buffer

at pH 7.2 by the gradual addition of Cr3* (0-160 uM). Inset (b) Nonlinear curve-fit of F.I
vs. [Cr3*] plot.
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Fig.S6b.Non-linear fitting of fluorescence titration curves for Fe3*, AI3* and Cr** with Ky

values.
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Fig. S7. Determination of S.D. of the blank, ligand(L?3) solution.
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Fig.S8. Linear dyanamic plot of FI (at 558nm) vs [Fe3*] for the determination of S (slope).
LOD(Fe*") =3 x S.D/Slope
=(3x2001.751/2.3307x10°

=257 uM
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Fig.S8a. Linear dyanamic plot of FI (at 558nm) vs [Al3*] for the determination of S (slope).
LOD(APR )= 3x S.D/Slope
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Fig.S8b. Linear dyanamic plot of FI (at 558nm) vs [Cr3*] for the determination of S
(slope).
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Fig. S9. Job’s plot between L3and Fe3* for the confirmation of (1:1) binding.
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Fig. S9a. Job’s plot between L3and AI3* for the confirmation of (1:1) binding.
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Fig. S9b. Job’s plot between L3and Cr3* for the confirmation of (1:1) binding.
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Fig. S10. Histogram of the fluorescence quenching [L3-Fe3*]complex by CN- (100 uM)
towards L3 (60 uM) in H,O- MeCN-(7:3, v/v) in presence of different anions(100uM) in
HEPES buffer at pH 7.2 with A.,= 502 nm, A, = 558 nm.
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Fig. S10a.Histogram of the fluorescence quenching [L3-Al’*]complex by CN- (100 puM)
towards L3 (60 uM) in H,O- MeCN-(7:3, v/v) in presence of different anions(100uM)in
HEPES buffer at pH 7.2 with A= 502 nm, Ao, = 558 nm.
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Fig. S10b.Histogram of the fluorescence quenching [L3-Cr3*]Jcomplex by CN- (100 puM)
towards L3 (60 uM) in H,O- MeCN-(7:3, v/v) in presence of different anions(100uM) in
HEPES buffer at pH 7.2 with A, =502 nm, Ay, = 558 nm.
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Fig.S10c. Fluorescence experiment to show the reversibility and reusability of the receptor
for sensing Fe*'by alternate addition of CN-.(a) Fluorescence intensity obtained during the
titration of L3-Fe3*with CN- followed by the addition of Fe**. (b) Fluorescent color changes
after each addition of CN- and Fe?" sequentially.
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Fig.S11. (A) pH dependence of fluorescence responses of L3 and its [L3-Fe3*] complex; (B)

Fluorescent response of L3 towards Fe3* at different pH.
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Fig. S11a. Fluorescence intensity observed at different pH for L3 and [L3+A3*] (60 uM)
in H,O /CH;CN (7:3,v/v) with A, = 502 nm, Aep, = 558 nm.
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different input when monitoring the emission at 558 nm.
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Fig. S13. Fluorescence response of the probe L3 in the presence of Au(III), Dy(III),
Ga(III), Y (III), Sm(III), Ru(IIT) and Co(III) with respect to Fe3*, AI** and Cr**
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Fig. S15. Real water sample tested with the probe
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Scheme S1. Mechanism of spirolactum ring opening in the presence of M3*( M=Fe, Cr, Al).



Table S1. A list of trivalent sensors along with some important parameters

Probe Solvent Aex (Aem)/ M LOD K{(M™) Ref
no.

1 Pure CH;CN 437(475) 0.5uM (Cr®*) 1.58 x 10*M-! (Cr3*);

0.3uM(AI*) 6.46 x 109 M2 (A3 1
0.2uM(Fe?*) 1.26 x 10° M1 (Fe*");

2 CH;CN-HEPES buffer 342 (484) 25uM(Cr3) 1.0852 x 10* M!(Fe?)

solution (40/60, v/v, pH = 23uM(ABY) 8.770 x 103 M-! (AI3Y) 2
7.4) 20uM(Fe?) 5.676 x 103 M (Cr*")
3 CH;CN-HEPES buffer 460 (675) 93 nM(Cr3%)
solution (1:1 , pH =7.4) 32 nM (A% Not determined 3
90 nM(Fe’")

4 THF-H,O0 (8:2) mixture 330 (430) 0.36 nM (Cr?")

0.38 nM ( Fe?") Not determined 4
0.38 nM (A*")

5 H,O:EtOH = 8:2 390(563) 0.20puM(Cr?%) 5.50 x 10* M- (Cr?%)

390(527) 0.50uM(AIY) 2.00x 10* M- (AI?Y); 5

6 CH;0H-H,0 (6 : 4, v/v) 330(582) 1.74 nM (AP) 1x 10 M- (APY);

2.36 uM (Cr3) 2.6 x 102 M1 (Cr?") 6
2.90 uM ( Fe?*) 1.2 x 102 M! (Fe?),
7 CH,CN Colorimetric | 2.16 x 10 M(APF") | 3.451 x 103M '(A") 7
1.27 x 108 M(Cr?") | 3.751 x 106 M"1(Cr?")
5.03 x 10 8M(Fe?") | 6.078 x 109 M!(Fe’")
8 Methanol:water (7:3, v/v) 500(552) 1.18nM(AL*") 6.92 £ 0.18uM (A*Y) 8
1.80nM(Cr*") 4.90 £ 0.67 uM (Fe*h)
4.04 nM(Fe>) 6.79 + 0.34 uM (Cr>*)

9 1:1 methanol-water 365(509) 1.6x1076 M(AI3") 9
2.66x107°M(Cr?") Not determined
7.99x10""M(Fe3*)

10 CH;CN 365(465) 1.06 x 10"M(Fe3*) 2.25 x 10°M2(Fe3) 10

1.11 x 107M(Cr>)
1.17 x 10"M(AB*)

2.24 x 105M2(Cr3)
2.26 x 10M2(A*)




Table S2. A list rhodamine based trivalent sensors along with some important parameters

Probe Solvent Mex Mem)/ LOD Ke(M1) Ref
nm no.
11 CH;CN: Tris- 520(586) 1.10 x 105 M(Fe3*) 6.13 x 10* M-1(Fe3") 11
buffer(1:1, v/v) 3.20 x 107 M(ABY) 3.14 x 103 M1 (AD3)
2.55 x 105 M(Cr3*) 2.26 x 103 M1(Cr3+)
" n;ethanol/HZO (1:1, | 510(555) 8§Zmﬁ (ieli) 6.7 x 104 M-1(Fe31) 12
viv,) 34mM (A7) 8.2x 104 M-1 (A3t
0.31 mM (Cr*")
6.0 x 104 M-1(cr3h)
H,O/CH,CN (4:1, | 502(558) 1.28 uM (Fe3") 9.4x 103 M-1(Fe3™) 13
3+
13 v/v) 1.34 uM (Al3+) 134 x 104 M-1 (Al3+)
2.28 uM (Cr)
8.37 x 103 M-1(Cr3+)
14
CH:CN-H,0 (32, | 520(582) 3.2 UM (Fe™) 14
v/v) 4.3 uM (A¥Y) Not determined
0.93 uM (Cr3%)
15 Methanol:water 500(550) 14.0 nM (Fe**) 8.74 x 10%(Fe?) 15
(9:1, vIv) 15.80 uM (A3 6.24 x 104Cr**)
0.93 uM (Cr*) 1.47 x 105(AI3*)
16 PI/ZO/(I:{H3CN (7:3, | 502(558) 2.57uM ( Fe3+) 5.15x10* M-! (Fe3+) In this
; 2V ’ 5’0 M 0.78 pM(Algi) 3.17x 10‘5‘ M'%(Algi) work
[k 0.47 uM(Cr31) 442 x 105 M-1(Cr3%)

Table S3. Determination of Fe3* concentrations in real water samples.

Place Fe3* added(uM) Fe3* found(uM)
Hooghly River water 32 32.08
Baruipur canal water 40 40.12
Sonarpur (tube well water) 56 56.37
Damdam (tube well water) 80 80.59
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