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                 Fig. S1 UV-Vis spectra of [H2MC](ClO4)2and [Cu(MC)](ClO4)2 in MeOH.
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                      Fig.S2a FTIR spectra of [H2MC](ClO4)2.

                   

                              Fig S2b FTIR spectra of [Cu(MC)](ClO4)2 .
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Fig. S3 ESI-MS spectra of [Cu(MC)](ClO4)2

Fig. S4 FE-SEM image and EDX spectra of [Cu(MC)]-L-Au electrode.
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Fig. S5 ATR-FTIR spectra of [Cu(MC)]-L-Au electrode surface

                      

Fig. S6  SERS spectra of [Cu(MC)]-L-Au electrode surface
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Table S1: Comparison of FTIR, ATR-FTIR and SERS spectral data

FTIR 
(, cm-1)

FTIR 
(, cm-1)

ATR-FTIR
(, cm-1)

SERS 
(, cm-1)

[H2MC](ClO
4)2

[Cu(MC)](ClO4)2 [Cu(MC)]-L-Au [Cu(MC)]-L-Au

CH3 2982
1369

2982,
1377

2989
1384

3001
1372

C=N(of MC) 1618 1615 1615 1639

C-N(of MC) 935 921 942 870
NH (of MC) 3204 3218 3340 3280
ClO4 1040

1104
620

1040
1083
1001
620
532

1098
1146
620
556

-

1000
1160
687
580

-
NH (of L) - - 3480 3458
CO (of L) - - 1664 1722
CN (of L) - - 1517

1222
1562
1288

Cu-N(MC) - - - 489
Cu-N(Py) - - - 269
Cu-O (ClO4) - - - 322
Au-C - - - 398
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Fig. S7   Overlaid CV in neutral 0.1 M PBS obtained at bare and [Cu(MC)]-L-Au 
electrode 

                   

Fig. S8 Overlaid CV in neutral 0.1 M PBS obtained with increasing concentration of 
[Cu(MC)](ClO4)2 on L-Au electrode
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Fig. S9a.Overlaid CV in neutral 0.1 M PBS obtained with increasing scan rate at   
[Cu(MC)]-L-Au electrode

                

Fig. S9b. Plot of current density versus scan rate 
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Fig.S10 Overlaid LSV taken in aqueous (blue curve) and non-aqueous solvent (red line) at  
[Cu(MC)]-L-Au electrode 

Fig. S11 Plot of current density versus concentration of water (0.2-1.0 M)
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Fig. S12 Formation of oxygen gas bubbles on the [Cu(MC)]-L-Au electrode after ten 
repetitive scans

                   

Fig. S13 Overlaid LSV obtained in 0.1 M PBS solution using [Cu(MC)]-L-Au and Cu2+-L-Au 
electrodes
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(a)

                       

(b)

Fig. S14 Overlaid LSV obtained at [Cu(MC)]-L-Au electrode by varying pH of the solution 
(a). The plot of current density versus pH of the medium (b).
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Fig. S15 Plot of potential versus pH of the medium (water oxidation).

              



12

              

Fig. S16a Plot of current density versus scan rate (20-100 mVs-1)

                     

Fig. S16b Plot of current density versus square root of scan rate (100-500 mVs-1)
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Fig. S17   Plot of scan rate normalized current density versus scan rate 

                

Fig. S18 Plot of potential versus pH for CuII/III couple
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Fig. S19 Overlaid CV in 0.1 M PBS (pH 7.0) obtained by using [Cu(MC)]-L-Au electrode 
before and after electrolysis.

              

Fig. S20  Repetitive LSV at [Cu(MC)]-L-Au electrode in 0.1 M PBS (pH 7.0)
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Fig. S21 FE-SEM (a) and EDX spectra (b) after 8 h controlled potential electrolysis using [Cu(MC)]-
L-Au electrode in 0.1 M PBS (pH 7.0) 

                       

Fig. S22 Overlaid LSV obtained in 0.1 M PBS at [Cu(MC)]-L-Au electrode at an scan rate 100 mVs-1 
in 10 days interval for 40 days.
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Table S2. Comparison table of various homogeneous and heterogeneous copper based electro 

–catalysts for the oxidation of water

Catalysts Electrolyte pH Onset 

overpotential 

Tafel Slope

(mVdecade-1)

Stability
Study
(CPE)
t (h)

Reference

Cu2+-ion 0.1 M 

Borate buffer

9.0 440 89 10 [1]

CuII-Gly 0.2 M PBS 12 380 64 10 [2]

CuII-Py 0.2 M PBS 9.2 600 56 - [3]

CuII-en 0.2 M PBS 12 540 62 10 [4]

CuO 1M KOH 13.6 430 61 24 [5]

Cu(OH)2 0.1 M KPi 9.2 450 78 10 [6]

CuOx-NLs 0.2 M CBS 11 450 44 20 [7]

Cu2O-Cu 1M KOH 13.6 250 67 50 [8]

[(bpy)Cu(OH)2] 0.1 M Acetate 

buffer

12.5 540 - 0.5 [9]

[Cu(dhbpy)(OH)2] 0.1 M Acetate 

buffer

12.4 330 - 2.5 [10]

[Cu(pyalk)2] 0.1M 

KNO3/0.1M 

KOH

13.3 560 - 10 [11]

[Cu(TMC)(H2O)]2+ 0.1 M PBS 7.0 600 - 1 [12]

[Cu2(bpman)(-

OH)]3+

0.1 M PBS 7.0 800 - 2 [13]

[Cu-L1(OAc)]- 0.1M CBS 8.0 530 - 10 [14]

[Cu(TPA)(OH2)]2+ 0.1 M PBS 8.5 780 - 5 [15]

[Cu(MC)L] 0.1 M PBS 7.0 227 48 8 Present 

work

dhbpy = 6,6-dihydroxy-2,2-bipyridine , Pyalk = 2-pyridyl-2-propanol, bpman = 2,7-(bis(2-

pyridylmethyl)aminomethyl)-1,8-naphthyridine, L1 = N, N-2,6-dimethylphenyl-2,6-

pyridinedicarboxamide, TPA = tris(pyridylmethyl)amine, TMC = Me4cyclam. 
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