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1. Schematic synthesis of ligand, complexes and hybrids 

 

Scheme S1. Scheme of synthesis of ligand Ltpy [C20H19N3O2] according to publication 1. 

 

 

Scheme S2. Scheme of synthesis of complex K1 [ZnLtpyCl2]. 

 

 

Scheme S3. Scheme of synthesis of complex K2 [Zn(Ltpy)2](ClO4)2. 
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Scheme S4. Scheme of synthesis of hybrid H1cov (POM + Ltpy). 

 

 

Scheme S5. Scheme of synthesis of hybrid H2cov (POM + K1). 
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Scheme S6. Scheme of synthesis of hybrid H3cov (POM + K2). 

 

 

Scheme S7. Scheme of synthesis of hybrid H4cov (H1cov + ZnCl2). 
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Scheme S8. Scheme of synthesis of hybrid H5cov (H1cov + Zn(ClO4)2). 
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Scheme S9. Scheme of synthesis of hybrid H6cov (POM + Ltpy + ZnCl2). 
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Scheme S10. Scheme of synthesis of hybrid H7cov (POM + Ltpy + Zn(ClO4)2). 
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Scheme S11. Schematic representation structures of hybrids H1cov - H7cov. 

 

 

2. FT-IR spectra of ligand, complexes and hybrids 

 

Fig. S1. IR spectrum of ligand Ltpy. 
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Fig. S2. IR spectrum of complex K1. 

 

Fig. S3. IR spectrum of complex K2. 
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Fig. S4. IR spectrum of hybrid H1cov (POM + Ltpy). 

 

Fig. S5. IR spectrum of hybrid H2cov (POM + K1). 
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Fig. S6. IR spectrum of hybrid H3cov (POM + K2). 

 

Fig. S7. IR spectrum of hybrid H4cov (H1cov + ZnCl2). 
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Fig. S8. IR spectrum of hybrid H5cov (H1cov + Zn(ClO4)2). 

 

Fig. S9. IR spectrum of hybrid H6cov (POM + Ltpy + ZnCl2). 
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Fig. S10. IR spectrum of hybrid H7cov (POM + Ltpy + Zn(ClO4)2). 

 

3. Comparison of IR spectra of compounds 

 

Fig. S11. Comparison of IR spectra of compounds: Ltpy, V3POM-TRIZMA, K1, K2, V3POM-

TBA, H1cov (POM + Ltpy), H2cov (POM + K1), H3cov (POM + K2), H4cov (H1cov + ZnCl2), H5cov 

(H1cov + Zn(ClO4)2), H6cov (POM + Ltpy + ZnCl2), H7cov (POM + Ltpy + Zn(ClO4)2), 

respectively. 



14 
 

4. 1H NMR spectra of ligand, complexes and hybrids 

 

Fig. S12. 1H NMR spectrum of ligand Ltpy in CDCl3 at 400 MHz. 

 

Fig. S13. 1H NMR spectrum of complex K1 in d6-DMSO at 400 MHz. 
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Fig. S14. 1H NMR spectrum of complex K2 in d6-DMSO at 400 MHz. 

 

Fig. S15. 1H NMR spectrum of hybrid H1cov (POM + Ltpy) in DMSO-d6 at 400 MHz. 
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Fig. S16. 1H NMR spectrum of hybrid H2cov (POM + K1) in DMSO-d6 at 400 MHz. 

 

Fig. S17. 1H NMR spectrum of hybrid H3cov (POM + K2) in DMSO-d6 at 400 MHz. 
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Fig. S18. 1H NMR spectrum of hybrid H4cov (H1cov + ZnCl2) in DMSO-d6 at 400 MHz. 

 

Fig. S19. 1H NMR spectrum of hybrid H5cov (H1cov + Zn(ClO4)2) in DMSO-d6 at 400 MHz. 
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Fig. S20. 1H NMR spectrum of hybrid H6cov (POM + Ltpy + ZnCl2) in DMSO-d6 at 400 MHz. 

 

Fig. S21. 1H NMR spectrum of hybrid H7cov (POM + Ltpy + Zn(ClO4)2) in DMSO-d6 at 400 MHz. 
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5. Comparison of 1H NMR spectra of compounds 

 

 

Fig. S22. Comparison of 1H NMR spectra of ligand Ltpy (blue), complex K1 (green) and complex 

K2 (red) in DMSO-d6 at 400 MHz. 
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Fig. S23. Comparison of 1H NMR spectra of ligand Ltpy (blue), complex K1 (green) and complex 

K2 (red) in DMSO-d6 at 400 MHz (aromatic region). 

 

Fig. S24. Comparison of 1H NMR spectra of ligand Ltpy (blue) and hybrid H1cov (POM + Ltpy) 

(red) in DMSO-d6 at 400 MHz. 
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Fig. S25. Comparison of 1H NMR spectra of ligand Ltpy (blue) and hybrid H1cov (POM + Ltpy) 

(red) in DMSO-d6 at 400 MHz (aromatic region). 

 

Fig. S26. Comparison of 1H NMR spectra of ligand Ltpy (blue), complex K1 (black) and hybrid 

H2cov (POM + K1) (red) in DMSO-d6 at 400 MHz. 
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Fig. S27. Comparison of 1H NMR spectra of ligand Ltpy (blue), complex K1 (black) and hybrid 

H2cov (POM + K1) (red) in DMSO-d6 at 400 MHz (aromatic region). 

 

Fig. S28. Comparison of 1H NMR spectra of ligand Ltpy (blue), complex K2 (black) and hybrid 

H3cov (POM + K2) (red) in DMSO-d6 at 400 MHz. 
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Fig. S29. Comparison of 1H NMR spectra of ligand Ltpy (blue), complex K2 (black) and hybrid 

H3cov (POM + K2) (red) in DMSO-d6 at 400 MHz (aromatic region). 

 

Fig. S30. Comparison of 1H NMR spectra of ligand Ltpy (blue), complex K1 (black) and hybrid 

H4cov (H1cov + ZnCl2) (red) in DMSO-d6 at 400 MHz. 
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Fig. S31. Comparison of 1H NMR spectra of ligand Ltpy (blue), complex K1 (black) and hybrid 

H4cov (H1cov + ZnCl2) (red) in DMSO-d6 at 400 MHz (aromatic region). 

 

Fig. S32. Comparison of 1H NMR spectra of ligand Ltpy (blue), complex K2 (black) and hybrid 

H5cov (H1cov + Zn(ClO4)2) (red) in DMSO-d6 at 400 MHz. 
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Fig. S33. Comparison of 1H NMR spectra of ligand Ltpy (blue), complex K2 (black) and hybrid 

H5cov (H1cov + Zn(ClO4)2) (red) in DMSO-d6 at 400 MHz (aromatic region). 

 

Fig. S34. Comparison of 1H NMR spectra of ligand Ltpy (blue), complex K1 (black) and hybrid 

H6cov (POM + Ltpy + ZnCl2) (red) in DMSO-d6 at 400 MHz. 
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Fig. S35. Comparison of 1H NMR spectra of ligand Ltpy (blue), complex K1 (black) and hybrid 

H6cov (POM + Ltpy + ZnCl2) (red) in DMSO-d6 at 400 MHz (aromatic region). 

 

Fig. S36. Comparison of 1H NMR spectra of ligand Ltpy (blue), complex K2 (black) and hybrid 

H7cov (POM + Ltpy + Zn(ClO4)2) (red) in DMSO-d6 at 400 MHz. 
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Fig. S37. Comparison of 1H NMR spectra of ligand Ltpy (blue), complex K2 (black) and hybrid 

H7cov (POM + Ltpy + Zn(ClO4)2) (red) in DMSO-d6 at 400 MHz (aromatic region). 

 

Fig. S38. Comparison of 1H NMR spectra of ligand Ltpy, complex K1 and hybrids: H1cov (POM + 

Ltpy), H2cov (POM + K1), H4cov (H1cov + ZnCl2), H6cov (POM + Ltpy + ZnCl2), respectively in 

DMSO-d6 at 400 MHz. 
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Fig. S39. Comparison of 1H NMR spectra of ligand Ltpy, complex K1 and hybrids: H1cov (POM + 

Ltpy), H3cov (POM + K2), H5cov (H1cov + Zn(ClO4)2), H7cov (POM + Ltpy + Zn(ClO4)2), 

respectively in DMSO-d6 at 400 MHz. 

 

 

6. 31P NMR spectra of hybrids 

 

Fig. S40. 31P NMR spectrum of hybrid H1cov (POM + Ltpy) in DMSO-d6 at 400 MHz. 
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Fig. S41. 31P NMR spectrum of hybrid H2cov (POM + K1) in DMSO-d6 at 400 MHz. 

 

Fig. S42. 31P NMR spectrum of hybrid H3cov (POM + K2) in DMSO-d6 at 400 MHz. 

 

 

Fig. S43. 31P NMR spectrum of hybrid H4cov (H1cov + ZnCl2) in DMSO-d6 at 400 MHz. 
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Fig. S44. 31P NMR spectrum of hybrid H5cov (H1cov + Zn(ClO4)2) in DMSO-d6 at 400 MHz. 

 

Fig. S45. 31P NMR spectrum of hybrid H6cov (POM + Ltpy + ZnCl2) in DMSO-d6 at 400 MHz. 

 

Fig. S46. 31P NMR spectrum of hybrid H7cov (POM + Ltpy + Zn(ClO4)2) in DMSO-d6 at 400 MHz. 
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7. Comparison of 31P NMR spectra of hybrids 

 

 

Fig. S47. Comparison of 31P NMR spectra of hybrids: POM-K6, POM-Na12, V3POM-K8, 

V3POM-TBA, V3POM-TRIZMA, H1cov (POM + Ltpy), H2cov (POM + K1), H3cov (POM + K2), 

H4cov (H1cov + ZnCl2), H5cov (H1cov + Zn(ClO4)2), H6cov (POM + Ltpy + ZnCl2), H7cov (POM + 

Ltpy + Zn(ClO4)2), respectively in DMSO-d6 at 400 MHz. 
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8. Biological measurements 

 

Fig. S48. Time-dependent equilibration of H1ion and H2ion and H3ion in Tris Buffer with 1% DMSO 

content. 

 

Fig. S49. Time-dependent equilibration of (a) H1cov, (b) H2cov, (c) H3cov, (d) L, (e) K2, (f) V3P-

K8, (g) V3P-TBA and (h) V3P+trizma in Tris Buffer (5 mM Tris, 50 mM NaCl, pH = 7.4) with 

1% DMSO content. 
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Fig. S50. Titration of (a) H1ion and (b/c) H2ion / H3ion CD-SECs with aliquots of CT-DNA in (5 

mM Tris, 50 mM NaCl, pH = 7.4) with 1% DMSO content. Arrows show changes upon increasing 

CT-DNA concentration. Insets in b and c: plot of [DNA]/(εa-εf) versus [DNA]; ■, experimental 

data points; solid line, linear fitting of the data. 

 

 

Fig. S51. Titration of (a) LN2O, (b) K1ion and (c) K2ion with aliquots of CT-DNA in (5 mM Tris, 

50 mM NaCl, pH = 7.4) with 1% DMSO content. Arrows show changes upon increasing CT-DNA 

concentration. Insets in b and c: plot of [DNA]/(εa-εf) versus [DNA]; ■, experimental data points; 

solid line, linear fitting of the data. 
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Fig. S52. Titration of (a) H1cov, (b) H2cov, (c) H3cov, (d) Ltpy, (e) K2, (f) V3P-K8, (g) V3P-TBA 

and (h) V3P+trizma with aliquots of CT-DNA in (5 mM Tris, 50 mM NaCl, pH = 7.4) with 1% 

DMSO content. Arrows show hypochromic changes upon increasing CT-DNA concentration. 

Insets in d and e: plot of [DNA]/(εa-εf) versus [DNA]; ■, experimental data points; solid line, linear 

fitting of the data. 
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Fig. S53. Investigation on the influence of pH change (to ~8.6) on the stability of (a) H1cov, (b) 

H2cov and (c) H3cov with subsequent addition of the 100 µM CT-DNA aliquots in miliQ water with 

1% DMSO content after 1 h equilibration period. 
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