
Supporting Information 

Tailored design, synthesis, and catalytic aspects of mononuclear cis- dichloro copper(II) 

complexes with simple DPA derived tridentate ligands and their biomimicking activities 

Arabinda Muley,† Kalai Selvan Karumban,† Sadananda Kumbhakar, Shobhit Mathur, Indrajit 

Roy, Anushka Verma, Manoj Kumar Kumawat and Somnath Maji* 

Department of Chemistry, Indian Institute of Technology Hyderabad, Kandi, Sangareddy 

502284, Telangana, India 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

†These authors contributed equally to this work. 

Email address: smaji@chy.iith.ac.in (Somnath Maji) 

*Corresponding author 

Electronic Supplementary Material (ESI) for New Journal of Chemistry.
This journal is © The Royal Society of Chemistry and the Centre National de la Recherche Scientifique 2024

mailto:smaji@chy.iith.ac.in


 

 

Fig. S1. 1H NMR of L1 in CDCl3 at room temperature. 

 

 

Fig. S2. 1H NMR of L2 in CDCl3 at room temperature. 



 

 

Fig. S3. FT−IR (Solid) spectrum of L1. 

 

Fig. S4. FT−IR (Solid) spectrum of L2. 
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Fig. S5. FT−IR (Solid) spectrum of 1. 

 

Fig. S6. FT−IR (Solid) spectrum of 2. 
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(a) 

 
 

 

(b) 

 
(c) 

 
 

(d) 

 
Fig. S7. HRMS spectra of L1 (a) experimental, (b) simulated and L2 (c) experimental, (d) simulated. 
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(d) 

 
Fig. S8. HRMS spectra of 1 (a) experimental, (b) simulated and 2 (c) experimental, (d) simulated. 
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Fig. S9. Electronic spectra of L1, 1 (top) and L2, 2 (bottom) in methanol at room temperature. 

 

Fig. S10. Schematic representation of 1 and 2 
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Fig. S11. The mean plane of copper ion sitting position in (a) 1 and (b) Cu1 center of 2 and (c) 

Cu2 center of 2. 

 

(a) 

 

  



 

(b) 

 

 

(c) 

 
Fig. S12. The polyhedron view of (a) 1 and (b) Cu1 center and (c) Cu2 center of 2. 

 

Fig. S13. − stacking present in the crystal structures of 1. 

 

Fig. S14. − stacking present in the crystal structures of 2 between Cu1 centers. 



 

(a) 

 

 

(b) 

 

Fig. S15. (a) and (b) show the internuclear interactions present in the crystal structures of 1. 

 

(a) 

 

 

(b) 

 

Fig. S16. Internuclear interactions present in the crystal structures of 2. 
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Fig. S17. CV and DPV of (a) 1 and (b) 2 in acetonitrile using 0.1 M TBAP as supporting 

electrolyte under argon atmosphere. The peak indicated by * is the deposited copper, for Cu0 

→ CuI oxidation. 
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Fig. S18. Increase in phenoxazinone absorbance during the catalytic oxidation of (a) 0.25 × 

10−2 M, (b) 0.50 × 10−2 M, (c) 0.75 × 10−2 M and (d) 1.00 × 10−2 M o-aminophenol with 1 × 

10−4 M complex 1 at room temperature (25 ℃) (left) and respective rate constant determination 

(right). 
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Fig. S19. Increase in phenoxazinone absorbance during the catalytic oxidation of (a) 0.25 × 

10−2 M, (b) 0.50 × 10−2 M, (c) 0.75 × 10−2 M and (d) 1.00 × 10−2 M o-aminophenol with 1 × 

10−4 M complex 2 at room temperature (25 ℃) (left) and respective rate constant determination 

(right). 
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Fig. S20. Initial rate versus substrate concentration plot for the oxidation of o-aminophenol 

catalysed by 2 at room temperature (25 ℃). 
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Fig. S21. Lineweaver-Burk plots for the oxidation of o-aminophenol catalysed by 2 at room 

temperature (25 ℃). 
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Fig. S22. Increase in quinone absorbance during the catalytic oxidation of (a) 0.25 × 10−3 M, (b) 0.50 

× 10−3 M, (c) 0.75 × 10−3 M and (d) 1.00 × 10−3 M 3,5-DTBC with 1 × 10−5 M complex 1 at room 

temperature (25 ℃) (left) and respective rate constant determination (right). 
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Fig. S23. Increase in quinone absorbance during the catalytic oxidation of (a) 0.25 × 10−3 M, (b) 0.50 

× 10−3 M, (c) 0.75 × 10−3 M and (d) 1.00 × 10−3 M 3,5-DTBC with 1 × 10−5 M complex 2 at room 

temperature (25 ℃) (left) and respective rate constant determination (right). 
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Fig. S24. Initial rate versus substrate concentration plot for the oxidation of 3,5-DTBC catalysed 

by 2 at room temperature (25 ℃). 
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Fig. S25. Lineweaver-Burk plots for the oxidation of 3,5-DTBC catalysed by 2 at room 

temperature (25 ℃). 



 

 

Fig. S26. o-aminophenol oxidation of 1 × 10−2 M substrate in methanol only (blank test) at 

room temperature (25 ℃) (a) and zoomed version (b). 
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Fig. S27. 3,5-DTBC oxidation of 1 × 10−3 M substrate in methanol only (blank test) at room 

temperature (25 ℃). 

 

Fig. S28. Evidence of adduct formation along with peroxide in case of o-aminophenol 

oxidation catalysed by 1 found via mass spectrometry. 

300 400 500 600 700
0.00

0.02

0.04

0.06

0.08

0.10

0.12

0.14

0.16

0.18

0.20

A
b

s
o

rb
a

n
c
e

 / nm

 0 min

 120 min

BM-3 #1 RT: 0.00 AV: 1 NL: 1.29E8
T: FTMS + p ESI Full ms [100.0000-1500.0000]

400 410 420 430 440 450 460 470 480 490 500

m/z

0

5

10

15

20

25

30

35

40

45

50

55

60

65

70

75

80

85

90

95

100

R
e

la
ti
v
e

 A
b

u
n

d
a

n
c
e

398.0818
R=56502

407.2631
R=55507

436.3356
R=52807

453.1407
R=49506

495.1867
R=48607

464.3667
R=47902

420.2534
R=52607

483.1141
R=44402

474.1045
R=43604

429.2336
R=44700

414.0960
R=40700

444.3985
R=40900



 

Fig. S29. Evidence of adduct formation along with peroxide in case of o-aminophenol 

oxidation catalysed by 2 found via mass spectrometry. 

 

Fig. S30. Evidence of adduct formation along with peroxide in case of 3,5-DTBC oxidation 

catalysed by 1 found via mass spectrometry. 
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Fig. S31. Evidence of adduct formation along with peroxide in case of 3,5-DTBC oxidation 

catalysed by 2 found via mass spectrometry. 
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Fig. 32. Iodometric titration for the detection of H2O2 in case of (a) o-aminophenol and (c) 3,5-DTBC 

with 2 at 25 ℃. (b) and (d) denotes the respective control experiments. 
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Fig. S33. EPR spectra of (a) 10:1 3,5-DTBC with 1 in methanol and (b) 10:1 3,5-DTBC with 

2 in methanol at 298 K. 


