
Supplementary Material 

Figure S1. (top) 1H NMR spectrum of AZM-NH2: (DMSO-d6, 400 MHz) δ (ppm): 7.81 (s, 2H, H8 -NH2), 8.05 
(s, 2H, H1 -NH2); spectral contaminants: 3.33 (s, 2H, H2O) and 2.51 (t, 6H, DMSO). (bottom) 13C NMR of 
spectrum AZM-NH2: (DMSO-d6, 400 MHz) δ (ppm): 158.61 (C2), 172.05 (C5); spectral contaminants: 39.35-
40.61 (m, DMSO). 

 



 

 

Figure S2. (top) 1H NMR spectrum of AZM: (DMSO-d6, 400 MHz) δ (ppm): 2.25 (s, 3H, H1 -CH3), 8.31 (s, 

2H, H11 -NH2) and 13.00 (s, 1H, H4 -NH); spectral contaminants: 3.34 (s, 2H, H2O) and 2.51 (t, 6H, DMSO). 



(bottom) 13C NMR of spectrum AZM: (DMSO-d6, 400 MHz) δ (ppm): 22.83 (C1), 161.57 (C2), 164.79 (C5) and 

169.88 (C8); spectral contaminants: 39.37-40.62 (m, DMSO). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Figure S3. (a) 1H NMR spectrum of AZM-SH (CD3CN, 400 MHz), spectral contaminants: 3.55 (q, 2H, -CH2, 

diethyl ether) 2.22 (s, 2H, H2O), 1.97 (s, 3H, CH3CN), 1.15 (t, 3H, -CH3, diethyl ether). (b) 1H NMR spectrum 

of AZM-SH (DMSO-d6, 400 MHz), spectral contaminants: 3.33 (s, 2H, H2O) and 2.51 (t, 6H, DMSO). (c) 13C 

NMR of spectrum AZM-SH (DMSO-d6, 400 MHz), spectral contaminants: 39.35-40.61 (m, DMSO). 

 



 

Figure S4. (top) Complete ATR-FTIR spectra for AZM. AZ-NH2 and AZM-SH. (bottom) Close-up to the 
same spectra for the selected wavenumbers ranges. 

 

 

 

 

 

 

 

 



Table S1.  Assignment of all collected FT-IR peaks, for AZM, AZM-NH2 and AZM-SH. 



 
Figure S5.  ESI+QTOF MS spectra of (a) AZM-NH2. (b) AZM-SH [M+H]+ ion and (c) AZM-SH [M]+ ion. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Figure S6. (a) Predicted zinc coordination interactions and hydrogen bonds for the AZM-SH sulfonamide 

moiety, with Zn2+ ion and GLU106 and THR199 CA IX residues, respectively. (b) Spatial surface 

representation of AZM-SH binding to CA IX active site. (c) Hydrogen bonds network between AZM-SH 

thiadiazole N(8)-atom, sulfanylpropanamide N(6), O(5) and S(1)H moieties, and water molecules. (d) 

Hydrophobic alignment of the aliphatic AZM-SH sulfanylpropanamide carbons and the hydrophobic 

residues of CA IX.  

 

 

 

 



 

 

 

 

 

 

 

 

 

 

Figure S7. TEM micrographs at 0 (left) and 1-month (right) NANO3-SH systems from degradation studies 

in physiological simulated conditions; scale bars at 200 µm and 100 µm, respectively. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S8. (a) DOX and OFLO pKa in aqueous solutions; (b) NANO3-SH systems loading 

capacities of DOX and OFLO (n=3), in single and dual combinatory formulations 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

Figure S9.  Gel electrophoresis of reduced biofunctionalized NANO3-SH systems loaded with DOX and 

OFLO (n=2), in single and dual combinatory formulations. Samples: A1= NANO3-CTX, A2 = NANO3-AZM, 

A3= NANO3-CTX+AZM, B1= NANO3@D-CTX, B2 = NANO3@D-AZM, B3= NANO3@D-CTX+AZM, C1= 

NANO3@DO-CTX, C2 = NANO3@DO-AZM, C3= NANO3@DO-CTX+AZM, D1= NANO3@O-CTX, D2 = 

NANO3@O-AZM, D3= NANO3@O-CTX+AZM. 

 


