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Protonation of Ligand 1c
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Figure S1. Titration curve of 1c (0.001M) acidified  Figure S2. Species distribution for 1c (0.001M), 1=0.1
by excess of HCIO, (0.004M), 1=0.1 M KNO, M KNO;

Complex of Ligand 1c with Cu*
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Figure S3. Titration curves: A- 1c (0.001M) Figure S4. Species distribution in the system: 1c
acidified by excess of HCIO, (0.004M), B- 1a (0.001M) and Cu®* (0.0005M), 1=0.1M KNO;
(0.001M) with Cu®* (0.0005M) acidified by excess of

HCIO,4 (0.004M), 1=0.1M KNO;
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Protonation of Ligand 2a

-300 ; : : : :
00 05 1,0 15 20 25 30
V(NaOH), mL

Figure S5. Titration curve of the 2a (0.001M)
acidified by excess of HCIO,4 (0.004M), 1=0.1 M
KNO;
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Figure S6. Species distribution for 2a (0.001M),
1=0.1 M KNO,

Complex of Ligand 2a with Cu®*
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Figure S7. Titration curves of (A) the 2a (0.001M)
acidified by excess of HCIO, (0.004M) and (B) the
2a (0.001M) with Cu®* (0.001M) acidified by excess
of HCIO,4 (0.004M), 1=0.1M KNO;
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Figure S8. Species distribution in the system: 2a
(0.001M) and Cu®* (0.001M), 1=0.1M KNO;
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Protonation of Ligand 2c
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Figure S9. Titration curve of the 2c (0.001M) Figure S10. Species distribution for 2c (0.001M),
acidified by excess of HCIO,4 (0.004M), 1=0.1 M 1=0.1 M KNO;
KNO;
Complex of Ligand 2c with Cu**
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Figure S11. Titration curves of (A) the 2c (0.001M)  Figure S12. Species distribution curves in the
acidified by excess of HCIO, (0.004M) and (B) the system: 2¢ (0.001M) and Cu?* (0.001M), 1=0.1M
2¢ (0.001M) with Cu®* (0.001M) acidified by excess ~ KNO4

of HCIO,4 (0.004M), 1=0.1M KNO4
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Protonation of Ligand 3b

300- 100
HL" HL
2004 80
X
100 )
E é 60
E ] @ 40
W -100- %
200 3 2
-300 T T T T 1 0+ T T T T 1
0,0 05 1,0 15 2,0 25 2 4 6 8 10 12
V(NaOH), mL pH
Figure S13. Titration curve of the 3b (0.001M) Figure S14. Species distribution for 3b (0.001M),
acidified by excess of HCIO, (0.004M), 1=0.1 M 1=0.1 M KNO;
KNO;
Complex of Ligand 3b with Cu*
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Figure S15. Titration curves of (A) the 3b (0.001M)  Figure S16. Species distribution curves in the
acidified by excess of HCIO, (0.004M) and (B) the system: 3b (0.001M) and Cu** (0.001M), 1=0.1M
3b (0.001M) with Cu?* (0.001M) acidified by excess ~KNO4

of HCIO,4 (0.004M), 1=0.1M KNO;
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Protonation of Ligand 3c
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Figure S17. Titration curve of the 3c (0.001M)
acidified by excess of HCIO, (0.004M), 1=0.1 M
KNO;
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Figure S18. Species distribution for 3c (0.001M),
1=0.1 M KNO;

Complex of Ligand 3c with Cu**
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Figure S19. Titration curves of (A) the 3c (0.001M)
acidified by excess of HCIO, (0.004M) and (B) the
3¢ (0.001M) with Cu®* (0.001M) acidified by excess
of HCIO, (0.004M), 1=0.1M KNO,
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Figure S20. Species distribution curves in the
system: 3c (0.001M) and Cu®* (0.001M), 1=0.1M
KNO;
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Stoichiometry of complex Cu®*:1c: determination by UV-vis spectrophotometry
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Figure S21. Evolution of absorption spectra upon addition of Cu®* and absorption maximum shift with

Cu?*/L variation (inset), L=1c
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Figure S22. Absorption maximum shift with Cu®*/L variation, L=1c
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Normalized Intensity

Figure $23. *H-NMR spectrum of 1,5-dimethyl-9-ox0-3,7-diazabicyclo[3.3.1]nonane (1b) in
chloroform-d1.
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Figure S24. *C-NMR spectrum of 1,5-dimethyl-9-oxo-3,7-diazabicyclo[3.3.1]nonane (1b) in
chloroform-d1.
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Figure S25. *H-NMR spectrum of 1,5-dimethyl-9-hydroxy-3,7-diazabicyclo[3.3.1]nonane (1c) in
water-d2.
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Figure S26. *C-NMR spectrum of 1,5-dimethyl-9-hydroxy-3,7-diazabicyclo[3.3.1]nonane (1c) in
water-d2.
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Figure S27. *H-NMR spectrum of 2,2’-(1,5-dimethyl-3,7-diazabicyclo[3.3.1]nonane-3,7-
diyl)diacetic acid (2a) in water-d2.
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Figure $28. *H-NMR spectrum of 2,2’-(1,5-dimethyl-9-0x0-3,7-diazabicyclo[3.3.1]nonane-3,7-
diyl)diacetic acid (2b) in water-d2.
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Figure S29. *C-NMR spectrum of 2,2’-(1,5-dimethyl-9-oxo0-3,7-diazabicyclo[3.3.1]nonane-3,7-

diyl)diacetic acid (2b) in water-d2.
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Figure S30. *H-NMR spectrum of 2,2°-(1,5-dimethyl-9-oxo-3,7-diazabicyclo[3.3.1]nonane-3,7-
diyl)dipropionic acid (3b) in water-d2.
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Figure S31. *C-NMR spectrum of 2,2’-(1,5-dimethyl-9-oxo-3,7-diazabicyclo[3.3.1]nonane-3,7-
diyl)dipropionic acid (3b) in water-d2.
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Figure $32. *H-NMR spectrum of 2,2’-(1,5-dimethyl-9-hydroxy-3,7-diazabicyclo[3.3.1]nonane-
3,7-diyl)diacetic acid (2c) in water-d2.
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Figure $33. *C-NMR spectrum of 2,2’-(1,5-dimethyl-9-hydroxy-3,7-diazabicyclo[3.3.1]nonane-
3,7-diyl)diacetic acid (2c) in water-d2.

519



VUOONONOVONDOTMOO © OO © <D~ I
DUVWITTIOV-COPORA~~ ©O OO ™ NN ©
N(I\IN(‘\I — o o

DEUTERIUM QXIDE

1.0

0.9

0.8

0.7

086

0.5

Normalized Intensity

0.4

0.3 I

0.2

0.1

2.00 1.00 6.00 2.01
| [

45 4.0 3.5 3.0 25 2.0 1.5 1.0
Chemical Shift (ppm)

Figure S34. *H-NMR spectrum of 2,2’-(1,5-dimethyl-9-hydroxy-3,7-diazabicyclo[3.3.1]nonane-
3,7-diyl)dipropionic acid (3c) in water-d2.
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Figure S$35. *C-NMR spectrum of 2,2’-(1,5-dimethyl-9-hydroxy-3,7-diazabicyclo[3.3.1]nonane-
3,7-diyl)dipropionic acid (3c) in water-d2.
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Figure S36. ATR-FTIR spectra of compounds 3b and 5b (a), 3c and 5c¢ (b)
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Figure S37. UV-vis spectrum of compound 4b in methanol:water 1:1 solution. Concentration
5.34+10™* mol/l.
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Figure S38. HRMS-ESI of copper complexes 4b (a) and 4c (b).
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Figure S39. Cyclic voltammogram oxidation of complex 4c (Pt electrode, DMF, BusNBF4,
Ag/AgCI/KCI (sat.), 20 °C
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Figure S40. Cyclic voltammogram oxidation of complex 5c¢ (5 scan potential) (Pt electrode, DMF,
BusNBF,4, Ag/AgCI/KCI (sat.), 20 °C
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