Electronic Supplementary Material (ESI) for Dalton Transactions.
This journal is © The Royal Society of Chemistry 2016

Supplementary Informations

Solvent-dependent fluorescent-colorimetric probe for dual
monitoring of AI** and Cu?* in aqueous solution: An application to
bio-imaging

Anupam Ghorai,? Jahangir Mondal,® Shubhamoy Chowdhury® and Goutam K. Patra**

2Department of Chemistry, Guru Ghasidas Vishwavidyalaya, Bilaspur (C.G), India

"Department of Chemistry, Tripura University, Suryamaninagar, Tripura 799 022, India

Table of Contents
S1.No. Content Figure No.
1. '"H NMR spectra of L S1
2. 3C NMR of L S2
3. IR spectra of L S3
4. Mass spectra of L S4
5. '"H NMR of control compound L; S5
6. BC NMR of L; S6
7. IR spectra of L; S7
8. Mass spectra of L; S8
0. Change of Fluorescence intensity on increasing S9
amounts of AI** at pH=7.4
10. Change of Fluorescence intensity on increasing S10
amounts of Cu®' at pH=7.4
11. ESI-MS of L at different pH S11
12. The MO diagram of L (left), 1(middle) and 2 S12
(right) are showing energy level.
13. Hill plot for A" S13
14. Detection limit for AI3* S14
15. Hill plot for Cu?* S15
16. Detection limit for Cu** S16
17. Absorbance spectra of L (10 uM) before and after S17
addition different metal ions in acetonitrile—water
(2:1,v/v).
18. Job’s plot for (a) AI** and (b) Cu?" S18
19. Mass spectra of L-AI’" complex, 1 and L-Cu?* S19
complex, 2
20. '"H NMR titration of 1 S20
21. Sem images of L, L+AI** complex, 1 andL+Cu?* S21
complex, 2
22. Change of absorbance spectra of L; on addition of S22
AP* and Cu?".




23.

The calculated electronic transition parameters by
the TD-DFT method compared with experimental
results for L, 1 and 2.

Table S1

This report was created by ACD/NMR Processor Academic Edition. For more information go to www.acdlabs.com/nmrproc/

07-12-2015 18:13:51

Acquistion Time (sec)  3.9846 [ Date 05 Dec 2015 07:11:04 | Daee s 05 Dec 2015 07:11:04
File Name FANMR Data\SM-BRK-GP-4\\pdatatfiir Fre ) 40013 | Nucleus H Number of Transkents 15
Orgin. spect Points Count __ 32768 Owmer i | Points count 32768 Pulse Sequence 29
Receiver Gain 6758 s 522368 | Solvent CHLOROFORM-d Offset 23932192
‘Spectrum Type STANDARD | Sweep Width (Hz) 8223.43 (degree §)_25.144
[S+-BRK-GP-4.001.001.1r ¢h@iticalScafFactor = 1 [Tms]
|

0.25

0.20 o
i 0.15
H
3
S
T ]
£
5
=z

0.10

0.05+

i T J‘ A J E o LJ -
T T T A T T T ey T T T
80 85 80 75 70 65 60 55 50 40 35 30 25 20 15 10 05 [}

T T
45
Chemical Shift (ppm)

Fig. S1. 'H NMR Spectra of L in CDCl;.
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Fig. S2. 3C NMR Spectra of L in CDCl;.
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Fig. S3. IR Spectra of L.
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Fig. S4. Mass Spectra of L.
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Fig. S5. '"H NMR Spectra of L in CDCl;.
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Fig. S6. 3C NMR Spectra of L; in CDCl;.
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Fig. S7. IR Spectra of L;.
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Fig. S9. Change of Fluorescence intensity on increasing amounts of AI** at pH=7.4.
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Fig. S10. Change of Fluorescence intensity on increasing amounts of Cu?" at pH=7.4.
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Fig. S12. The MO diagram of L (left), 1(middle) and 2 (right) are showing energy level.
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Fig. S13. Hill plot for AI**.
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Fig. S15. Hill plot for Cu?*.
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Fig. S16. Detection limit for Cu?".
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Fig. S19. Mass spectra of (a) L-AI** complex, 1 and (b) L-Cu®* complex, 2.
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Fig. S22. Change of absorbance spectra of L; on addition of AI** and Cu?".

Table S1. The calculated electronic transition parameters by the TD-DFT method compared with
experimental results for L, 1 and 2.

Character of Molecular Orbitals Most important orbital excitations A (nm) f Exp. A
(nm)

L

H (66% = nap, 21% = dab) H—-L 489.34 | 0.0300

H-1 (46% = nap, 42% = dab) H-2 - L,H-3 — L+1 452.34 | 0.0244 7




H-2 (84% = nap, 7% mdab) H-3 - L,H-2 —L+1 432.09 | 0.0134

H-3 (72% 7 nap, 28% n dab) H— L+1,H-10 > L 384.38 | 0.2649

H-4 (100% 7 nap) H-8 - L+1,H-7 > L 362.79 | 0.0275

H-5 (100 7 nap) H-4—>L 321.85 | 0.1368 | 315
L (57% n* nap, 33% n*dab) H-5—>L 315.87 | 0.1688

L+1 (80% m*nap, 17% n*dab H-6 > L, H— L+4 296.49 | 0.5516

L+2 (92% " nap, 6% n*dab) H-5 > L+1,H - L+2, H-11 > L 283.87 | 0.3072

L+3 (87% m*dab, 13% " nap) H-10 > L, H-6 — L+1 275.19 | 0.1403 | 243
L+4 (89% n"nap, 11% n* dap) H-5 — L+2, H-5 — L+2 27252 | 0.1690

L+5 (98% n"nap)

1

H (48% 1 W, 37% Li, 15% Al) H—L H-1— L+l 498.97 | 0.1391

H-1 (44% 1t W, 43% Li, 13% Al) H-1 - L+8, H — L+7 457.66 | 0.0021 | 380 sh
H-2 (98% 1 L) H — L+9, H-1 — L+10 408.07 | 0.1271

H-3 (98% 1 L) H-2 > L, H-1 - L+10 355.16 | 0.8223

H-4 (99% n L) H-2 > L,H-1 —» L+10, H — L+11 34494 | 0.1500 322
H-5(98% n L) H-1 — L+10, H > L+11 290.20 | 0.0065

L ((22% m* W, 70% m*L, 8% m*Al) H-2 - L+3,H-3 —» L+4, H-2 —» L+2 | 248.76 | 0.1388

L1 (81% n* L, 14% w*W, 5% w*Al) - "o S 1+13, H — L+12 241.99 | 0.3225

L+2 (95% n* L) 249
L+3 (88% m* L, 6% n*W, 5% m*Al)

L+d 04% 2 L) H-2 — L+2, H-2 — L+8 234.85 | 0.0303

L+5 (59% n*L, 29% n*W, 12% m*Al)

2

H (55% d orbitals of Cu, 40% 7 L) H-L 653.04 | 0.0456 | 660
H-1 (91% 7 L, 8% 1 NO5") H-10 > L+2,H-9 > L 494.54 | 0.0.606

H-2 (85% n L, 14% n NO5") H-1 - L, H-1 — L+1 357.14 | 0.3054 | 367sh
H-3 (75% m L, 22% 1 NO5) H-1 > L+1,H > L+3 345.42 | 0.0029

H-4 (88% n L, 10% n ACN) H— L+3,H-10 » L 342.08 | 0.0042
H-5(98% n L) H-1 > L+2,H4 > L,H-5—> L 330.99 | 0.0057

H-6 (98% n L) H-9 — L, H-6 — L+2, H-6 — L+2 319.92 | 0.0302 -
L (62% d orbitals Cu, 27% n* L) H-7 - L2, H-14 > L 31489 | 0.0508




L+1 (43% 7* L, 56% 1* NO5") H-4 — L, H-4 — L+1 312.72 | 0.0355

L+2 (67% m* L, 31% m* NO;3") H-5 — L+1, H-8 — L+1, 304.68 | 0.1027

L+3 (66% n* L, 23% n* ACN) H-6 > L,H-5>L,H-7—>L 302.43 | 0.0383

L+4 (52% n* ACN, 37% n* L) H-11 > L+2, H-7 > L 28725 | 0.0761 | 240sh
L+5(95% L) H-8 — L, H-7 — L+1 27891 | 0.1519

L+6 (95% L)

H : HOMO, L : LUMO, Nap: naphthalene moiety of Ligand; dab: diaminobenzaldehyde moiety
of ligand; L: ligand; ACN: acetonitrile, W: water.




