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Supporting Information

Materials and Methods

Materials

Solvents and reagents obtained from commercial suppliers were used without further purification.
Thin layer chromatography (TLC) was carried out on Merck silica gel 60 F,s5, coated aluminium plates
and visualization when required was achieved using UV light. 'TH NMR measurements were performed
in DMSO-d6 on a Bruker Avance Il 300 MHz Spectrometer.

Synthesis of PHP

PHP was obtained following a procedure adapted from the literature:* 1-Pyrenecarboxaldehyde (230
mg, 1.0 mmol) and 2-hydrazinopyridine (126 mg, 1.1 mmol) were mixed in 10 mL ethanol solution and
the reaction mixture was refluxed overnight. The resulting yellow precipitate was isolated by filtration
and washed with ethanol and hot ethyl acetate to give a yellow solid (315 mg, 98% vyield). ESI-HRMS:
calculated for C,,H1gN5 ([M+H]*) 322.1344, found 322.1338. 'H NMR (300 MHz, DMSO-dg): 6 11.09 (s,
1H), 9.13 (s, 1H), 8.70 (d, 1H, 9.3 Hz), 8.62 (d, 1H, 8.2 Hz), 8.31-8.34 (m, 4H), 8.16-8.21 (m, 3H), 8.10 (t,
1H, 7.5 Hz), 7.73 (t, 1H, 6.9 Hz), 7.43 (d, 1H, 8.4 Hz), 6.83 (t, 1H, 5 Hz).

Preparation of stock solutions

A stock solution of HEPES (4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid) buffer (500 mM, pH
7.4) was prepared dissolving HEPES (free acid) in Milli-Q water and adjusting the pH with NaOH. A
stock solution of Cu(ll) (50 mM) was prepared in Milli-Q water from CuCl,-2H,0 and its concentration
was verified by UV-Vis Spectroscopy from the Cu(ll) d-d band at 780 nm (g = 12 Mcm™). A stock
solution of Cu(l) (50 mM) was prepared in MeCN from tetrakis(acetonitrile) copper(l)
hexafluorophosphate, Cu(MeCN),PF¢. Stock solutions of EDTA (10 mM) and BCS (50 mM) were
prepared in Milli-Q water. PHP stock solutions were prepared either in MeCN (200 uM) or DMSO (3
mM).

Spectroscopic measurement

Spectroscopic studies of the reaction were performed diluting the stock solutions in a certain solvent.
UV-vis spectra were recorded on a Cary 60 spectrophotometer using a 1 cm path cuvette.
Fluorescence emission (A = 346 nm) and excitation (A.,, = 385 nm) spectra of the reaction mixture
were recorded on a HORIBA “Fluorolog FL3-22” fluorimeter. Fluorescence of HPLC fractions was
recorded on a Clario Star Plate inside a 384 wells black microplate (A, = 340 nm).

HPLC-DAD analysis of the reaction mixture

The reaction mixture was analysed by RP-HPLC on a C18 column (XBridge Peptide BEH C18 column
from Waters , 4.6 mm x 150 mm, pore size 300 A, particle size 3.5 um) with a step gradient from 95%
solvent A (0.1% TFA in water) and 5% solvent B (90% MeCN and 0.1% TFA in water) to 100% solvent B
in 30 min, using a Hitachi Primaide instrument with DAD detection.

Isolation of oxPHP

PHP (3.5 mg, 11 umol) was dissolved in MeCN (100 mL) and mixed with a CuCl,-2H,0 solution (300 pL,
16.5 umol). The mixture volume was reduced under vacuum and the warmed solution was charged
on a TLC plate. After elution in MeCN, the oxPHP-containing spot was scratched off and dissolved in
hot DMSO. This solution has been directly used for the ESI-MS and HPLC characterizations. And the
solvent has been removed by evaporation for the NMR experiment. ESI-HRMS: calculated for C,,H14N3
(IM+H]*) 320.1182; found 320.1183. *H NMR (300 MHz, DMSO-d¢): 6 8.54 (d, 1H, 7.9 Hz), 8.45 (d, 1H,



7.5 Hz), 8.36-8.42 (m, 4H), 8.29 (d, 1H, 9.2 Hz), 8.17-8.20 (m, 2H), 8.00 (d, 2H, 9.2 Hz), 7.52 (dd, 1H, 6.5

Hz, 9.2 Hz), 7.00 (dd, 1H, 6.5 Hz, 6.5 Hz).

Table S1. Structure and properties of some alleged turn-on fluorescent Cu(ll) sensors reported in

literature.
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Fig. S1. ESI-HRMS analysis of oxPHP. Experimental isotopic pattern (A) is compared with the simulated isotopic

pattern (B) of the species [C;,H13N3 + H]*.

199 pMsOHEPES25 MM 1:1 4 —

——GSH + Cu(In)
——GSH + Cu(ll) + PHP

0.8

0.6

0.2\

0.0

300 400 500 600
Wavelength (nm)

Abs

0.4

——PHP
——PHP + Cu(ll)
——PHP + Cu(ll) + GSH

0.2 4

0.0

T X T ! I x 1
300 400 500 600
Wavelength (nm)

Fig. S2. Effect of the addition of GSH to Cu(ll)-PHP solution in DMSO:HEPES 25 mM 1:1. Inset: Effect of PHP

addition to Cu-GSH solution in DMSO:HEPES 25 mM 1:1. Conditions: 25 uM PHP, 30 uM Cu(ll), 5mM GSH.

References

N R

(o) B U2 R~ O8]

P. Venkatesan and S. P. Wu, RSC Adv., 2015, 5, 42591-42596.

E. Ballesteros, D. Moreno, T. Go, J. Rojo, M. Garci, T. Torroba and T. Rodri, Org. Lett., 2009, 1,
2007-2010.

S.P. Wu, T. H. Wang and S. R. Liu, Tetrahedron, 2010, 66, 9655—9658.

S. P. Wu, Z. M. Huang, S. R. Liu and P. K. Chung, J. Fluoresc., 2012, 22, 253—-259.

H. F. Wang and S. P. Wu, Sensors Actuators B Chem., 2013, 181, 743-748.

Z. Chen, L. Wang, G. Zou, J. Tang, X. Cai, M. Teng and L. Chen, Spectrochim. Acta - Part A Mol.
Biomol. Spectrosc., 2013, 105, 57-61.

S. Goswami, S. Chakraborty, S. Paul, S. Halder, S. Panja and S. K. Mukhopadhyay, Org. Biomol.
Chem., 2014, 12, 3037-3044.

A. K. Mahapatra, S. Mondal, S. K. Manna, K. Maiti, R. Maji, M. R. Uddin, S. Mandal, D. Sarkar,
T. K. Mondal and D. K. Maiti, Dalt. Trans., 2015, 44, 6490-6501.

P. Torawane, K. Keshav, M. K. Kumawat, R. Srivastava, T. Anand, S. Sahoo, A. Borse and A.



10

11
12

13
14

15

Kuwar, Photochem. Photobiol. Sci., 2017, 16, 1464—-1470.

S. M. Saleh, R. Aliand I. A. . Ali, Spectrochim. Acta - Part A Mol. Biomol. Spectrosc., 2017, 183,
225-231.

W. Nasomphan, P. Tangboriboonrat and S. Smanmoo, J. Fluoresc., 2017, 27, 2201-2212.

F. Nouri Moghadam, M. Amirnasr, S. Meghdadi, K. Eskandari, A. Buchholz and W. Plass,
Spectrochim. Acta - Part A Mol. Biomol. Spectrosc., 2019, 207, 6—15.

S. Mukherjee and S. Betal, J. Fluoresc., 2019, 29, 27-40.

S. Bayindir and M. Toprak, Spectrochim. Acta - Part A Mol. Biomol. Spectrosc., 2019, 213, 6—
11.

H. Fang, P. C. Huang and F. Y. Wu, Spectrochim. Acta - Part A Mol. Biomol. Spectrosc., 2019,
214, 233-238.



