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Fig. S1 1D supramolecular chain of compound 1 assisted by π-stacking interactions.

Fig. S2 Layered architecture of compound 1 assisted by cooperative (π‒π)2/(π‒π)1/(π‒π)2 
ternary assemblies, O‒H⋯O and C‒H⋯O hydrogen bonding interactions.

Fig. S3 1D supramolecular chain of compound 2 assisted by π-stacking interactions.
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Fig. S4 FT-IR Spectra of compounds 1 and 2.

3.4 Electronic spectroscopy

The electronic spectra of the compounds have been recorded in both solid and in 

solution phases in PBS (5% DMSO) (Figs. S5 and S6). The solid state UV-Vis-NIR spectrum 

of 1 (Fig. S5a) exhibits peaks at 215 nm assigned to π→π* transitions of the aromatic ligand.1 

The spectrum (Fig. S5a) shows broad absorption band at 798 nm resulting from the usual 
2Eg2T2g transition for Cu(II) complexes.2 In the UV-Vis spectra (Figs. S5b-S5e) of the 

compounds, the absorption peaks for n→π* and 2Eg2T2g transitions are obtained at the 

expeted positions.2 

The spectra of compound 2 show no absorption bands in the visible region, as the 

Mn(II) centre (d5 system) has all the electronic transitions from the 6A1g ground state are 

doubly forbidden.3 The peaks for π→π* absorption of the phen are obtained at the expected 

positions (Fig. S6).4 

The similar absorption bands observed in the solid and solution phase electronic 

spectra of the compounds indicate that the compounds do not undergo any structural 

distortion in the aqueous phase.5 
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Fig. S5(a) UV-Vis-NIR spectrum of compound 1; (b) UV-Vis spectrum of 1 (0 hour); (c) 
UV-Vis spectrum of compound 1 (6 hours); (d) UV-Vis spectrum of compound 1 (12 hours); 
(e) UV-Vis spectrum of compound 1 (24 hours). The spectra of the compounds were 
recorded in PBS (5% DMSO) medium.
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Fig. S6(a) UV-Vis-NIR spectrum of compound 2; (b) UV-Vis spectrum of 2 (0 hour); (c) 
UV-Vis spectrum of compound 2 (6 hours); (d) UV-Vis spectrum of compound 2 (12 hours); 
(e) UV-Vis spectrum of compound 2 (24 hours). The spectra of the compounds were 
recorded in PBS (5% DMSO) medium.



Fig. S7 1H-NMR spectrum of compound 1 in DMSO-d6.



Fig. S8 1H-NMR spectrum of compound 2 in DMSO-d6.

Fig. S9 Thermogravimetric curves of the compounds 1 and 2.



Fig. S10 Combined QTAIM (bond CPs in red and bond paths as orange lines) and NCI plot 
(|RGD| = 0.55, density cut-off = 0.04 a.u., colour range –0.04 a.u. ≤ (signλ2)ρ ≤ 0.04 a.u) for 
the tetrameric assembly of compound 2. The H-bond energies estimated using the potential 
energy density (Vr) are indicated in red.

Table S1 Intermolecular interactions are shown between receptors (BCL-2 and BCL-XL) and 
compound 1 along with respective reference ligands (associated with PDB structure file). As 
per binding energy algorithm, lowest the score better is the binding affinity.

Receptors Ligands Docking 
score

H- bond 
score

Interacting residues

Reference 

ligand

-165.21 -6.81 Tyr105, Gly142, Tyr199, 
Phe101, Val145, Phe109, 
Ala146 

BCL-2
(PDB:2O22)

Compound 1 -153.41 -3.10 Arg104, Ala97, Tyr199, 
Val145

Reference 

ligand

-152.22 -7.66 Glu96, Val141, Gly138, 
Tyr195, Arg139, Tyr101, 
Leu130, Ala104, Phe97, 
Ala142, Leu108, Phe105 

BCL-XL
(PDB:2YXJ)

Compound 1 -122.18 -2.82 Ala104, Glu129, Leu130, 
Gly138, Ala142, Leu108



Fig. S11 Docking structures of reference ligands with BCL-2 (PDB: 2O22) and BCL-XL 
(PDB: 2YXJ) receptors are shown. Chemical interactions are shown along with ligand atoms 
and interacting amino acids in the inhibitors binding sites of both receptors. The detailed 
information about the reference ligands can be obtained from the given PDB file code.
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