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S1-Experimental Section

S1.1. Equipment and conditions used

The ligand HL and its copper compound 1 were synthesized using P.A grade of
reagents. UV—Vis, ESI-(+)-MS and EPR investigations were carried out employing
spectroscopic, HPLC or MS quality solvents. All chemicals and reagents were
purchased from Merck and used as received. Infrared spectra were recorded with a
Shimadzu FT-IR 8300 spectrophotometer. The ligand HL, isolated as an oil, was
measured as a film on a KBr disk. A sample of compound 1 was prepared in a KBr
pellet. Spectra were recorded over the range of 400-4000 cm™ !. Full electronic spectra
were recorded using an Agilent Cary 60 UV-vis spectrometer with a thermostatted
cuvette holder and quartz cuvettes, and select absorbance readings were performed on a
TECAN (Infinite 200 pro) using a 96-well plate suitable for UV readings. Electron
Paramagnetic Resonance (EPR) spectra were obtained using a Bruker EMX micro-
9.5/2.7/P/L system using a highly sensitive cylindrical cavity, operating in X-band (~9.5
GHz), with 5 mW microwave power, 5 G modulation amplitude and 100 kHz
modulation frequency. The spectra were simulated using SpinFit and Anisospin
softwares provided by the manufacturer (Bruker). The experiments were carried out at
100 K or 295 K, as indicated in the Figures. Full scan mass spectra (MS mode) were
obtained on an Electrospray lonization (ESI-MS) AmaZon X Ion Trap mass
spectrometer (Bruker Daltonics, Germany), in positive mode, ion-source voltage of
4500 V, flow injection or flow rate of 180 pL/h, nebulizing gas (0.4 bar) and dry gas (4
L min~ ), ion-source temperature 180 and 200°C and the scan range was m/z 100-2000.
Single-crystal X-ray diffraction data were obtained with a Bruker D8 Venture
diffractometer equipped with a Photon 100 detector, Incoatec microfocus Montel optic
X-ray tube with Mo-Ka radiation (A = 0.710731&). The structure was solved and refined
with the SHELX program package.!> Non-hydrogen atoms were refined anisotropically.
The molecular structure was drawn with the Diamond program.? The crystallographic
information file (CIF) for compound 1 was deposited at the Cambridge Crystallographic
Data Centre (CCDC) under identification number 2320978. These data can be obtained
free of charge via http://www.ccdc.cam.ac.uk/conts/retrieving.html (or from the

Cambridge Crystallographic Data Centre, 12, Union Road, Cambridge CB2 1EZ, UK;
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fax: +44 1223 336033). "NO quantifications were obtained using a water-jacketed glass
reaction chamber connected to an Eco Medics CLD 88 sp detector with N, gas or
synthetic air as carrier gas. Surface Enhanced Raman Spectroscopy (SERS)
measurement was performed with a Renishaw InVia confocal Raman microscope (A =
785 nm) equipped with a 50x long working distance objective (Olympus, NA 0.5) and a
1200 lines/mm grating. Acquisitions typically used 0.5 mW laser power, 1s acquisition

time and 3 accumulations.

S1.2. Synthesis of ligand HL and characterization of compound 1

The syntheses and the characterization of the ligand (HL) and the compound
[Cu(HL)CI,] 1 (Scheme 1) have been described in our previous studies. 4°

Compound 1 was obtained through a reaction between the ligand HL1 (1 mmol,
152 mg) and CuCl,-2H,0 (1 mmol, 170 mg) in methanol, resulting in a blue
microcrystalline solid. Yield: 230mg (82%). m.p.: 175°C. Anal. Calcd for
CgH,CLL,CuN,O; MW = 286.64g.mol!: C, 33.52; H, 4.21; N 9.77. Found: C, 33.66; H,
4.19; N, 9.60.

; ——— 1
3500 3000 2500 2000 1500 1000 500

Wavenumber (crm™)

Figure 18. Infrared spectra obtained for the ligand HL (black line) and its copper(II)
compound 1 (blue line).
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6 Figure 3S. Stability of compound 1 in PBS at 37°C, monitored by electronic
7 spectroscopy. Concentration of 1: 100 pmol L-!, inset: 1 mmol L-!. Essentially identical
8 results were obtained at RT (not shown).



1 Table 1S. Crystallographic and refinement data for compound 1.

Formula CsH;,Cl,CuN,O
F.W. (g'mol!) 286.64

Crystal system Monoclinic
Space group P2y/n

a (A) 7.8503(18)

b (A) 9.7175(13)
c(A) 14.293(4)

a (°) 90

B (°) 94.735(10)

() 90

T (K) 298(2)

V (A3) 1086.6(4)

V4 4

r cale. (g cm™) 1.752

u (mm) 2.469

F(000) 580

Reflections collected 13174
Independent reflections 3315 [R(int) = 0.0202]
R; [1> 20(])] 0.0224

WR, [1>20(1)] 0.0582

R; (all data)al 0.0261

WR, (all data)[®] 0.0604

GOOF on F? 1.082

Largest diff. peak and hole (e.A%)0.323 and -0.574

2 IRy = YIIF P/ ZIFo]; PRy = {FW(FP-F )y w(F )}

3 Table 2S. Main bond distances (A) and angles (°) for compound 1.

Bond lengths (A) Angles (°)

Cul-Nl1 1.9943(12) NI-Cul-N2  82.75(5)
Cul-N2 2.0127(12) N1-Cul-O1  158.32(5)
Cul-Ol1 2.0244(11) N2-Cul-Ol  82.48(5)
Cul-Cll  2.2430(5) NI-Cul-Cll 98.92(4)
Cul-CI2  2.6135(6) N2-Cul-Cll 167.58(3)
01-C8 1.4423(18)  O1-Cul-Cll  92.26(3)




N1-C5 1.3436(17) N1-Cul-CI2 103.11(4)
NI-C1 1.3450(18)  N2-Cul-CI2  93.54(4)
N2-C6 1.4733(17)  O1-Cul-CI2 93.56(4)
N2-C7 1.4772(18)  Cl1-Cul-CI2 98.027(19)
1
12 -
8
T
[
[
a4
Amol KOHMmol Iig-ante) - -
2

3 Figure 48S. Potentiometric titration curve of the ligand HL, at 25.0 °C and p= 0.1 mol L-
4 1(KCI).

nH

T T T T T T T T T T T 1
-5 -+ -2 o 2 [ [

Aimal KOHMmoel ligante)

5

6 Figure 5S. Potentiometric titration curve of compound 1, at 25.0 °C and p= 0.1 mol L-!
7 (KCD.
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Figure 6S. Distribution of copper species in solution, in function of pH, where A =
[Cu(H,L)(OH,),)*, B = [Cu(HL)(OH,),]*, C = [Cu(L)(H20),]", D =

[Cu(L)(H.O)(OH)].

Table 3S. Species present in solution at each pH, according to potentiometric titration.

Quotient Log K
CuHLCl,

A/B[H'] 6.52
B/C[H"] 8.39
C/D[H"] 10.30
Ligand HL

[L][H")/[HL"] 8.09

A =[Cu(H,L)(OH,),]**, B = [Cu(HL)(OH,),]**, C = [Cu(L)(OH,),]*, D = [Cu(L) (OH>)

(OH)].
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S3- Investigation of the denitrosylation of GSNO promoted by compound 1

S3.1. Compound 1 induced GSNO denitrosylation as assessed by electronic
spectroscopy- in vitro studies
A 20 mmol L-! stock solution of GSNO was prepared by mixing 1 volume of 40

mmol L' aqueous solution of sodium nitrite (NaNO,) with 1 volume of a 40 mmol L-!
aqueous solution of GSH at RT. The yield of GSNO obtained by this method was
compared with the standard procedure of GSNO synthesis, which uses acidified NaNO,
solution. The yield of GSNO produced was identical (Figure 7S). For the stability
studies, 25 pL of the 20 mmol L-! GSNO stock was added to a 96-well plate. The
experiment was performed in triplicate. To each well of the triplicate, 25 uL of a 5.0
mmol L-! solution of compound 1, prepared in PBS, was added. The volume was
adjusted to 250 uL with PBS. Absorbance readings were taken at a fixed wavelength of
335 nm, on a TECAN (Infinite 200 pro) plate reader immediately after plating and after
1h incubation at 37 °C. Sodium ascorbate (Asc) and copper chloride (CuCl,) were used
as controls due to their known capacity to remove the "NO group from nitrosothiols.®

The absorbance of GSNO alone was considered to represent 100% nitrosation.

1.0 4

—— GSNO in Mili-Q water (1 mmol L)
08 —— GSNO in acidic medium (1 mmol L)
806
c
®
£
S
S04
2 041
0.2 1
0.0 T T T T T T T T T T T 1
200 300 400 500 600 700 800

Wavelength (nm)

Figure 78. Electronic spectra of GSNO obtained by the standard method, with acidified

20 NaNO; solution (red line) and by the method used in this paper, in Milli-Q water (black

21

line).
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For full electronic spectra acquisition 100 pL of a 100 umol L-! solution of compound 1
prepared in PBS (0.01 mol L") were added to a 1 mmol L' GSNO solution prepared by
diluting the 20 mmol L-! aqueous solution in PBS (0.01 mol L-!). Readings were
performed from 200 to 800 nm every 2 min (GSNO:1 proportion of 10:1). 100 uL of a
25 umol L-! solution of complex 1 prepared in PBS (0.01 mol L") was added to a 1
mmol L' GSNO solution prepared by diluting the 20 mmol L-! aqueous solution in PBS
(0.01 mol L"). Readings were performed from 200 to 800 nm every 10 min (GSNO:1
proportion of 40:1).

65
60 -
55
50
45 4

40 4

Decrease in the S-NO absorbance (%)

s+t 71+
00 05 10 15 20 25 30 35 40 45

[Complex 1] (mmol L)

Figure 8S. Exponential fitting of the decrease in absorbance at 335 nm, attributed to the
S-NO transition, against the concentration of compound 1. Initial concentration of

GSNO =2 mmol L. Concentrations of 1: 0.25, 0.5, 1.0, 1.25, 2, 3 and 4 mmol L.

S 3.2-Kinetic studies of the interaction between compound 1 and GSNO

25 uL of a 100 pmol L-! solution of compound 1, in PBS (0.01 mol L-!), were
injected to a 96-well plate containing 225 pL of different concentrations of an aqueous
solution of GSNO (concentrations varying between 1 and 5 mmol L-!, with a 0.25 mmol

L increase between each point) (Table 4S). The readings were performed every 30 s
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for 30 min at the fixed wavelength of 335 nm. The initial velocity method was applied,

and the Hill model was used to fit the curve obtained.”

Table 48S. Initial velocities obtained for each concentration of GSNO during kinetic

studies. Absorbance at 335 nm was monitored every 30 s for 30 min. Compound 1

concentration of 100 pmol L-!.

[GSNO] mmol L' Slope R?

1.0 1.87E-04 (+9.53962E-06) 0.9981 (+0.0004)
1.25 2.10E-04 3.12748E-06) 0.9956 (£0.0017)
1.5 2.78E-04 (+1.86875E-05) 0.9882 (+0.0014)
1.75 3.26E-04 (£2.32512E-05) 0.9978 (+0.0009)
2.0 3.30E-04 (+1.26834E-05) 0.9991 (+0.0003)
D25 3.73E-04 (+1.17377E-05) 0.9990 (+0.0003)
25 4.08E-04 (£3.75648E-06) 0.9991 (+0.0001)
D75 4.48E-04 (+2.90593E-06) 0.9986 (+0.0003)
3.0 4.24E-04 (£1.24677E-05) 0.9963 (+0.0005)
3.25 4.73E-04 (+2.66667E-06) 0.9983 (£0.0006)
3.5 4.99E-04 (+2.11765E-05) 0.9981 (+0.0007)
3.75 4.96E-04 (+5.696E-06) 0.9976 (+0.0004)
4.0 4.96E-04 (+2.4173E-06) 0.9973 (£0.0004)
425 4.66E-04 (£1.15662E-05) 0.9964 (£0.0005)
45 4.88E-04 (+4.37163E-06) 0.9931 (+0.0006)
475 4.67E-04 (£5.48736E-06) 0.9944 (£0.0012)
5.0 4.86E-04 (£2.16744E-05) 0.9944 (£0.0017)
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Figure 10S. Normalized decrease in the absorbance at 335 nm through time using
different concentrations of GSNO. Readings were performed every 30 s. Compound 1

concentration used was 0.1 mmol L.

S3.3-EPR studies of the interaction between compound 1 and GSNO

EPR studies of the interaction between GSNO and 1 were performed at 100 K,
using 4 mm quartz tubes. 50 uL of a 4 mmol L-! solution of 1, prepared in PBS was
mixed with 50 uL of different concentrations of a GSNO aqueous solution and 100 uLL
of PBS (0.1 mol L!). The different concentrations of GSNO were obtained by diluting a
40 mmol L-! stock solution of GSNO, which was obtained by mixing equimolar
solutions of GSH and NaNO, as described above. In the experiments related to the
reactions between 1 and GSNO, the solutions were frozen after 3 min of reaction.

EPR studies of the interaction between 1 and GSNO employing DMPO as spin
trapping were performed at room temperature (295 K), using a capillary tube. The
DMPO was used to detect additional radical species possibly formed during the
reaction. 50 pLL of a 4 mmol L' solution of 1, prepared in PBS were mixed with 50 uL
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of a 400 mmol L-! solution of DMPO, prepared in Mili-Q water, 50 uL of a 40 mmol L-
' GSNO aqueous solution, and 50 uL of PBS (0.1 mol L.

To spin quantification, we conducted experiments in open air or under an argon
atmosphere using a glove bag. Utilizing Schlenk glassware, solutions of compound 1 and
GSNO were subjected to a vacuum and purged with argon for five cycles. After this, the
solutions were handled inside the glove bag. The reactions (300 puL) were then transferred
to EPR tubes, which were capped, and after 3 min, frozen in liquid nitrogen.

The ‘NO release was studied using the system presented in Figure 128S.

Reactionbetween complex 1 and GSNO was performed by mixing 400 pL of a 4 mmol
L! solution of complex 1 (prepared in PBS) with 400 pL of a 40 mmol L-! aqueous
solution of GSNO. A 10 mmol L-! solution of [Fe(DETC),] was prepared in DMSO to
serve as "NO scavenger. The system was closed right after the addition of the solution of
GSNO into the solution containing 1. A sample of the [Fe(DETC);] solution was
collected after 5 min, and its EPR spectrum was measured. A similar investigation was
carried out employing a similar Zn(II) complex [Zn(HL)Cl,], which was previously

reported by us. Reference 4 is already cited at the end of the supplementary material.

DMSO

reaction in PBS

[Fe(detc),] in &

N\

(1)+ GSNO ¢—°

1

L

Figure 118S. The system used for the EPR evaluation of the release of gaseous "NO by
the reaction between 4 mmol L' of compound 1, in PBS, and 4 mmol L' of GSNO, in
water. GSNO was prepared by mixing equimolar solutions of GSH and NaNO, in
water. A 10 mmol L' solution of ferrous-diethyldithiocarbamate [Fe(DETC),] was
prepared in DMSO to serve as a "NO scavenger. The system was closed right after the

addition of the solution of GSNO into the solution containing compound 1, and an
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1 aliquot of the [Fe(DETC),] containing solution was collected. The EPR spectrum was

2 obtained after 5 min.?

T T T T T
3200 3250 3300 3350 3400

3 Field (G)

4 Figure 128S. Experimental EPR spectra obtained in the reaction of [Fe(DETC);]
5 (in DMSO) with gaseous "NO generated from the reaction of GSNO and the
6 Zn(II) compound [Zn(HL)Cl,], in PBS buffer/DMSO, T =293 K.

10

11

12

13

14
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Figure 13S. EPR spectrum of the reaction between 1 and GSNO in the presence of the
spin trap DMPO. The experimental spectrum (black) was simulated (red) considering the
presence of two different radical species: radical A Ay=15.768 G and Ay = 22.8098) and
radical B (Ax=15.147 G and Ay = 14.6118 G).
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2 Figure 14S. EPR spectra of compound 1 at different concentrations, in PBS, as
3 indicated, at 100 K.

—— Experimental Compound 1
—— Simulated Compound 1

24I00 I 26I00 I 28I00 I 30I00 I 32I00 I 34I00 I 36I00
4 Field (G)
5 Figure 15S. Experimental and simulated EPR of compound 1, at 1 mM, in PBS, at 100
6 K
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Experimental 1:GSNO = 1:0.5
—— Simulated 1:GSNO = 1:0.5

I T T T T T T T T T T T 1
2400 2600 2800 3000 3200 3400 3600

1 Field (G)
2 Figure 16S. Experimental and simulated EPR spectra of a PBS solution containing
3 compound 1 and GSNO, at a ratio of 1:0.5. The enlarged area allows tracking the super-
4 hyperfine splitting, better visualized at higher GSNO concentration.
5

—— Experimental 1:GSNO = 1:1

—— Simulated 1:GSNO = 1:1

2600 2800 3000 3200 3400 3600

6 Field (G)

7 Figure 178S. Experimental and simulated EPR spectra of a PBS solution containing
8 compound 1 and GSNO, at a ratio of 1:1. The enlarged area allows tracking the super-

9 hyperfine splitting, better visualized at higher GSNO concentration.
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—— Experimental 1:GSNO = 1:2
—— Simulated 1:GSNO = 1:2

I T T T T T T T T T 1
2600 2800 3000 3200 3400 3600

1
2
3 Figure 18S. Experimental and simulated EPR spectra of a PBS solution containing

4 compound 1 and GSNO, at a ratio of 1:2. The enlarged area allows tracking the super-

(S,

hyperfine splitting, better visualized at higher GSNO concentration.

—— Experimental 1:GSNO = 1:3
—— Simulated 1:GSNO = 1:3

I T T T T T T T 1
2600 2800 3000 3200 3400 3600
6 Field (G)

7 Figure 19S. Experimental and simulated EPR spectra of a PBS solution containing
8 compound 1 and GSNO, at a ratio of 1:3. The enlarged area allows tracking the super-

9 hyperfine splitting, better visualized at higher GSNO concentration.
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—— Experimental 1:GSNO = 1:4
—— Simulated 1:GSNO = 1:4

2600 2800 3000 3200 3400 3600
Field (G)
Figure 20S. Experimental and simulated EPR spectra of a PBS solution containing

compound 1 and GSNO, at a ratio of 1:4. The enlarged area allows tracking the super-
hyperfine splitting, better visualized at higher GSNO concentration.
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1 Table 5S. EPR parameters obtained by simulating the experimental spectra (Figures 13S-18S) acquired from a PBS solution, at 100K, using
2 various ratios of compound 1 (1.0 mM) to GSNO (as indicated).

Ratio 1:GSNO

Copper Center

Species EPR parameter 1:0 1:0.5 1:1 1:2 1:3 1:4

gx (LW?) 2.0583(76.8) | 2.0643(39.1) 2.0809(61) 2.0702(50.5) | 2.0674(50.6) | 2.0703(54.8)
g (LW) 2.0434(37.8) | 2.0333(35.2) 2.0367(34) 2.0364(32.3) | 2.0367(33.4) | 2.0371(32.4)
g,(LW) 2.2501(44.7) 2.2315(40) 2.2300(48) 2.2279(41.8) | 2.2283(39.8) | 2.2300(38.8)

species Cup

Ayx 10*cm 18.4 15.6 18.7 20.6 20.9 26.0

A, x 10*cm 19.1 23.4 17.7 28.5 21.5 28.0

A, x 10*cm 156 172 172 172 172 172
Weight? 62535 69756 113399 112791 69943 126281
g, (LW?) 2.0694(140) | 2.0785(163) - - - -
g, (LW) 2.0451(71) 2.0540(44.6) - - - -
g,(LW) 2.2556(167) | 2.2589(101.5) - - - -

Species Cug

A, x 10*cm 0 0 - - - -

A, x 10*cm 0 0 - - - -

A, x 10*cm 0 137 - - - -

Weight? 40072 69880 - - - -
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Continuation Table 5S

Ratio 1:GSNO

System showing super-hyperfine coupling

Species EPR parameter 1:0 1:0.5 1:1 1:2 1:3 1:4
Species C g« (LW?) 2.0461(19.7) | 2.03545(10.8) | 2.0346(10) 2.0346(10) | 2.03538(11.5)
g(LW) 2.04743(9.2) 2.05069(9.8 2.04968(10) | 2.04968(10) | 2.05064(10.2)
g2,(LW) 2.05217(16) 2.07159(9.3) | 2.07033(9.6) | 2.07033(9.6) | 2.07195(9.8)
A;x 10*cm 10.9 4.3 4.1 4.1 4.0
A, x 10*cm 3.3 52 5.0 4.9 5.0
A, x 10%cm 16.3 6.5 6.9 6.9 7.0
Weight? 968 3384 3905 2417 4903
Species D g« (LW) 2.0764(9.3) 2.0637(9.3) 2.0650(5.5) | 2.0650(5.5) 2.0641(6.8)
g2 (LW) 2.0764(4.4) 2.0796(18.3) 2.0788(28) 2.0788(28) 2.0842(15)
g,(LW) 2.0809(4.2) 2.0749(14.2) 2.0716(15) | 2.0716(15.2) | 2.0710(9.8)
Ayx 10*cm 0.93 12.1 11.7 11.7 12.3
Ay x 10*cm 7.8 12.4 13.9 13.9 12.6
A, x10*cm 8.1 7.2 11.6 11.6 11.9
Weight® 25 1701 1253 770 1465
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1 2 The numbers in brackets represent the width line.? Represent the amount used by the program to fit the experimental spectra.

2
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Figure 21S. EPR spectra, in PBS solution, at 298K, of the interaction between compound

1, initial concentration of 1 mmol L' (black), and GSH at a molar ratio of 1:1 (blue), 1:2

(orange),

and

1:3

(pink).
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Figure 228S. Electronic spectra of the interaction between compound 1 (initial
concentration 1 mmol L-!; red line) and GSH at a molar ratio of 1:1 (dark blue), 1:2
(light blue ) and 1:3 (orange). The experiment was performed by successive 50 uL
additions of a 20 mmol L-! solution of GSH to the cuvette containing the compound 1
solution. Maximum volume added: 150 pL, The volume employed causes minimal

dilution effect on d-d the absorption band of compound 1 (¢ =51.8 mol L-! cm!)
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Figure 23S. EPR spectra, in PBS solution, at 100K, of: (A) compound 1, (B)
compound 1 + GSSG, (C) compound 1 + GSNO (C). [1]=1mM, [GSSG] =2 mM,
[GSNO] =2 mM.

S3.4- *NO release quantification by CLD (Chemiluminescence Detection) of the
interaction between compound 1 and GSNO

The reaction was performed in a glass chamber under inert atmosphere (N;) or
synthetic air, and the liberation of "NO was monitored by chemiluminescence detection.
The reaction chamber was filled with 11 mL of PBS buffer (0.01 mol L -"). Using a
Hamilton syringe, 10 pL of 1 (100 umol L-') was added to the reaction chamber, followed
by the addition of 10 uL of GSNO (1 mmol L-"). The reaction was also performed by
incubating a 1 mmol L! solution of GSNO with a 100 umol L-! solution of compound 1

in an Eppendorf under normal room air atmosphere and injecting 20 uL aliquots to the
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reaction chamber at different time points with a Hamilton syringe. The same experiment
was performed under an inert atmosphere. The stock solutions and solvents (PBS and
Mili-Q water) were placed in an ultrasonic bath for 10 min for degassing prior to bubbling
with Argon. All glassware and Eppendorf tubes used were filled with Argon before
incubation.

Since the studies showed no significant difference between the reactions
performed under normal and inert atmospheres, the experiments with copper chelators
were performed under normal atmospheric conditions. 1 mmol L solutions of
neocuproine and bathocuproine were prepared in Mili-Q water. Compound 1 was
incubated with both copper chelators at 10% concentration for 10 min before incubation
with GSNO under the same conditions described above.

The CLD experiments were performed by incubating a GSNO solution with
compound 1 in the presence and absence of bathocuproine and neocuproine, under
identical conditions and at the same time. At selected time points, 20 pL aliquots from

each reaction were injected into the CLD chambers. As shown in Figure 258S, the initial
amount of ‘NO released in the reaction incubated with chelators (Figure 25Sb) is
significantly higher than that observed for the copper complex alone (Figure 25Sa),

indicating a faster reaction in the presence of bathocuproine and neocuproine. Subsequent
‘NO release is lower, consistent with most of the ‘NO having already been released, and

GSNO being denitrosylated.
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Figure 248S. Kinetic studies of the interaction between A) compound 1 and GSNO, B)
CuCl, and GSNO, C) compound 1 and GSNO, in the presence of the copper chelator
bathocuproine, and D) compound 1 and GSNO, in the presence of the copper chelator
neocuproine. Initial GSNO concentration: 1.5 mmol L!. Compound 1 and CuCl,
concentration: 25 umol L-!. For the copper chelators studies, the compound solution

was incubated with each copper chelator at 10% concentration for 5 min before the
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Figure 258S. a) CLD chromatogram for the reaction between 1 and GSNO. b) CLD
chromatogram for the reaction between 1 and GSNO in the presence of bathocuproine
and neocuproine at 10% concentration. A solution of GSNO (1 mmol L-') was
incubated with a 100 pmol L-! solution of compound 1, with or without the presence of
copper chelators. 20 pL aliquots of each reaction were injected into the chamber

containing 13 mL of PBS at different time points. The reactions were performed under



1 normal atmospheric conditions, and N, (g) was used as the carrier gas. The amount of

2 *NO released is the amount of "NO remaining in the solution after incubation.
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S3.5- Surface-enhanced Raman spectroscopy (SERS) studies of the interaction
between compound 1 and GSH, GSNO, and GSSG

10 mmol L' stock solutions of 1, GSH, GSNO, and GSSG were prepared in
Mili-Q water, diluted to 0.1 mmol L-!, and used as controls. Spectra of the reaction
between compound 1 and GSNO at a molar ratio of 1:1 and 1:2 were also obtained. 100

uL of a 0.2 mmol L-! solution of 1 was added to 100 uL of a 0.2 mmol L-' (1:1) and 0.4

10 mmol L' (1:2) solution of GSNO. A small drop of each control and reaction solution

11 was placed on a gold-coated glass slide, and spectra were acquired in the range of 200

12 to 3500 cm’!, using a 765 nm laser, at 0.5% laser power and 10 s exposure time.
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1 Figure 26S. Deconvolution of the SERS spectra of a) GSH, b) GSSG, ¢) GSNO, d)
2 Compound 1 + GSNO (1:1), ) Compound 1 + GSNO (1:2), and f) Compound 1.

3 S3.6. ESI(+)-MS/MS studies of the interaction between compound 1 and GSNO

4 Stock solutions were prepared in water HPLC grade. A 40 mmol L-! aqueous
5 solution of sodium nitrite (NaNO,) was added to a 40 mmol L-! aqueous solution of GSH,
6 forming a 20 mmol L-! solution of GSNO. The solution was diluted to 1 mmol L-! and
7 reacted with a 100 pmol L-! aqueous solution of compound 1. The reaction solution was
8 diluted 10 times, and formic acid 0.01% was added. The reaction was then injected into
9 the equipment using a Hamilton syringe.
In;in;é: 1+ +MS, 0.1-0.4min #1-7
25 308.03
2.05
1.5:
1.0:
0.5: 1+
4 N 615.12
568.07
0.0-.*7‘~rﬁ~.l.“f~. U‘“ —
10 3(I)0 4(I)0 5(I)O 6(IJO 7(I)0 8(I)0 9(I)0 10I00 mz

11 Figure 27S. Experimental ESI-(+)-MS isotopic pattern of GSH, base peak at m/z 308.03
12 corresponds to the protonated species of the molecule GSH, in water: [GSH + H]*.
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2 Figure 28S. Experimental ESI-(+)-MS isotopic pattern of GSNO, base peak at m/z

3 308.03 corresponds to the protonated species of the molecule GSH, and thepeak at m/z
4 338.02 corresponds to the protonated species of the molecule GSNO, in water: [GSNO
5 +H]".

Wenss J 13y2m001.d: +MS, 0.1-9.0min #2-152
s 500.93
1+
6 249.98
1+
464.99
4
1+
182.99
24
617.87
547.94
0-Ll l. L, H !l l n hllu lh,'ll'. ; .h Mmmlu i I li."'. it
6 200 300 400 500 600 mz

7 Figure 29S. Experimental ESI-(+)-MS isotopic pattern of compound 1. Peak at m/z
8 249.98 = [Cu(HL)CI]* and the signal at m/z = 500.93 = [Cu,(L),CI]".
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3 Figure 30S. (a) Experimental and (b) simulated ESI-(+)- MS isotopic pattern of the

4 fragment of m/z 249.9, corresponding to the cation [Cu(HL)CI]*
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4 igure 318S. Experimental and (b) simulated ESI-(+)-MS isotopic pattern of the fragment
5 m/z 308.03, corresponding to protonated species of molecule GSH: [GSH + HJ*
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Figure 32S. Experimental and (b) simulated ESI-(+)-MS isotopic pattern of the
fragment m/z 338.06, corresponding to the protonated species of molecule GSNO:
[GSNO + H]".
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Figure 33S. Experimental and (b) simulated ESI-(+)-MS isotopic pattern of the

fragment m/z 521.09, corresponding to the adduct formed between complex 1 and GS::

[CuL)GS)]".




37

Intens. 2 5 ; :
106" A) i 1_GSNO _H20_9999.d: +MS, 0.1-0.3min #2-5
550.09
' ael
N—d, —©
e
6 -
ONS
O 0]
)L/H
. N
HO HWDH
o] NH,
4 L _
- 552.05
1+
551.07
2
553.06
553.99
549.01
0 LI /|\‘l T T |L/\|‘H-l- L EEY BNPO EN DN B ERUPY B [ T B DR S R S | |/|\\l~| LI | T
549 550 551 552 553 554 555 m/z
Intens. { B Y CygH27Ng0s5Cu, , 550.09
1 ) 550.09
2000 4
1500
1000 4
500
0 L] L] T L] L

T T T = : T T T
549 550 551 552 553 554 555 m/z

Figure 34S. Experimental and (b) simulated ESI-(+)-MS isotopic pattern of the

fragment m/z 550.09, corresponding to the adduct formed between compound 1 and

GSNO, in water: [Cu(L)(GSNO)]".
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Figure 358S. Experimental and (b) simulated ESI-(+)-MS isotopic pattern of the

fragment m/z 613.14, corresponding to the formation of the protonated species of the

molecule GSSG: [GSSG + H]".
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3 Figure 36S. Experimental and (b) simulated ESI-(+)-MS isotopic pattern of the
4 fragment m/z 826.17, corresponding to the adduct formed between compound 1 and two

5 molecules of GS: [Cu(L)(GS),]".
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Figure 37S. Monitoring of the interaction between compound 1 and GSNO, by ESI-(+)-
MS, in water: a) spectrum of compound 1, and attribution for the main cations:
[Cu(HL)CI]* = m/z 249.98, [Cu(HL)(formic acid)]" = m/z 260.01, [Cu(HL)(L)(H,O)]™=
m/z 464.99 b) spectrum obtained immediately after the interaction between compound 1
and GSNO, and attribution for the main cations: [Cu(HL)CI]® m/z 249.98,
[Cu(HL)(formic acid)]® m/z 260.01, [Cu(HL)(L)(H,O)]"m/z 464.99, [GSH+H]'m/z
308.03, [GSNO+H]"m/z 338.02, [Cu(L)(GS)]"m/z 521.09, [Cu(L)(GSNO)]*m/z 550.09,
[GSSG + H]" m/z 613.14. b) spectrum obtained 48h after the interaction between
compound 1 and GSNO. Note the absence of the peak attributed to the cation
[Cu(L)(GSNO)]* of m/z 550.09, in c), indicating that after 48h, all the GSNO was

consumed.

S3.8. Quantification of "NO

The reaction chamber was filled with 11 mL of PBS buffer (0.01 mol L -!) and kept at
37°C while the reaction mixture was continuously purged with either nitrogen or air.

Using a Hamilton syringe, 10 uL of 1 (100 pmol L-; i.e. 1 pmole absolute) was added to
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1 the reaction chamber, followed by the addition of 10 pL of GSNO (1 mmol L-!; i.e. 10

2 umoles). These data are presented in Figure 8 in the manuscript and in Figure 38S in the

3 supplementary material.
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Figure 38S. GSNO decomposition monitored by CLD in the absence and presence of
compound 1. 20 uL of a 1 mmol L-! solution of GSNO was added to a glass chamber
containing 25 mL of PBS (integration value of peak: 4.2456). The chamber was washed
three times with Mili-Q water then, 20 uL of a 100 umol L-! solution of compound 1
was added to the chamber, followed by the addition of 20 uL of a 1 mmol L-! solution
of GSNO (integration value of the peak: 4.6933)

S3.9- - Computational Details of the interaction between compound 1 and GSNO

The starting structure of compound 1 was built using the crystal structure of the
compound reported herein. All calculations were performed using the Gaussian 16
software package.? All structures in the mechanism were optimized without any

symmetry constraints at mpw1pw91°/LANL2DZ!? level of theory utilizing the
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Hay—Wadt effective core potentials'! for Cu ions. The 6-31G*!%14 basis set was used to
treat C, H, N, and O atoms and 6-311G**13 basis set to treat the S atom. All the Hessian
calculations were also done with the same level of theory as used for optimization. The
final energies were improved using a higher level of theory (mpw1pw91/LANL2TZ, '*
16-20 for Cu and 6-311++G**12.16 for all other atoms). The zero-point vibrational,
thermal, and entropic corrections were included. The solvent effects were incorporated
using the self-consistent reaction field-IEFPCM implicit solvent model.?!-?> All the

structures exist in the doublet spin state.
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Figure 39S. Proposed mechanism for denitrosylation of GNSO, catalyzed by compound

3y

-
7

1, showing the stabilization of the structures by multiple hydrogen bonds. Gibb’s free
energies are shown in parentheses (kcal/mol) for species B-E, species A is the starting

compound, in PBS: [Cu(HL)(OH,),].
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