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Figure S1.  NMR spectrum1H pyrazolamide (7) (400 MHz, DMSO-d6). 
 

 

 

Figure S2. NMR spectrum13C pyrazolamide (7) (50 MHz, DMSO-d6). 
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Figure S3. Chromatogram obtained for pyrazolamide (7). Conditions: Shimadzu – LC20AD; Column: 
Kromasil 100-5 C18 250-4.6 mm; Mobile phase: 60% ACN, 40% water; Flow: 1mL/min; Detector: SPD-M20A 
(Diode Array); Wavelength: 271 nm. 
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Figure S4. Determination of the melting point (FP) of pyrazolamide (7) determined by Differential Scanning 
Calorimetry (DSC) performed in a Shimadzu equipment (Model DSC-60). 
 

 

Figure S5. Infrared (ATR) of pyrazolamide (7). 
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Figure S6. High resolution mass spectrum of pyrazolamide (7). Detection in positive mode ([M+H]+). 

Figure S7. 1H NMR spectrum of pyrazolamide (8) (400 MHz, DMSO-d6).  
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Figure S8. NMR spectrum 13C pyrazolamide (8) (50 MHz, DMSO-d6).  
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Figure S9. Chromatogram obtained for pyrazolamide (8). Conditions: Shimadzu – LC20AD; Column: 

Kromasil 100-5 C18 250-4.6 mm; Mobile phase: 60% ACN, 40% water; Flow: 1mL/min; Detector: SPD-M20A 

(Diode Array); Wavelength: 254 nm. 
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Figure S10. Determination of the melting point (FP) of pyrazolamide (8) determined by Differential Scanning 
Calorimetry (DSC) performed in a Shimadzu equipment (Model DSC-60). 
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Figure S11. Infrared (ATR) of pyrazolamide (8). 
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Figure S12. High resolution mass spectrum of pyrazolamide (8). Detection in positive mode ([M+H]+).  
 

 

Figure S13. Spectrum1H NMR  pyrazolamide (9) (400 MHz, DMSO-d6). 
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Figure S14. Spectrum 13C NMR pyrazolamide (9) (50 MHz, DMSO-d6). 
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Figure S15. Chromatogram obtained for pyrazolamide (9). Conditions: Shimadzu – LC20AD; Column: 
Kromasil 100-5 C18 250-4.6 mm; Mobile phase: 60% ACN, 40% water; Flow: 1mL/min; Detector: SPD-M20A 
(Diode Array); Wavelength: 254 nm. 
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Figure S16. Determination of the melting point (FP) of pyrazolamide (9) determined byDifferential Scanning 
Calorimetry (DSC) performed in a Shimadzu equipment (Model DSC-60). 
 

 

Figure S17.  Infrared (ATR)  pyrazolamide (9). 
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Figure S18.  High resolution mass spectrum of pyrazolamide (9). Detection in positive mode ([M+H]+). 
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Figure S19. 1H NMR spectrum of pyrazolamide (10) (400 MHz, DMSO-d6). 
 

 

 

Figure S20. NMR spectrum 13C of pyrazolamide (10) (50 MHz, DMSO-d6). 
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Figure S21. Chromatogram obtained for pyrazolamide (10). Conditions: Shimadzu – LC20AD; Column: 
Kromasil 100-5 C18 250-4.6 mm; Mobile phase: 60% ACN, 40% water; Flow: 1mL/min; Detector: SPD-M20A 
(Diode Array); Wavelength: 272 nm. 
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Figure S22.  Infrared (ATR)  pyrazolamide (10). 
 

 

Figure S23.  High resolution mass spectrum of pyrazolamide (10). Detection in positive mode ([M+H]+). 
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Figure S24. Spectrum of RMN1H to LASSBio-2265 (11) (500 MHz, acetonitrile-d3). 
 

 

Figure S25. NMR spectrum 13C of LASSBio-2265 (11) (100 MHz, CDCl3). 
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Figure S26. Chromatogram obtained for LASSBio-2265 (11). Conditions: Shimadzu – LC20AD; Column: 

Kromasil 100-5 C18 250-4.6 mm; Mobile phase: 60% ACN, 40% water; Flow: 1mL/min; Detector: SPD-M20A 

(Diode Array); Wavelength: 254 nm. 



 20

 

Figure S27. Infrared (ATR) of LASBio-2265 (11). 
 

 

Figure S28. High resolution mass spectrum of LASSBio-2265 (11). Detection in positive mode ([M+H]+). 



 21

  
Figure S29. 1H NMR spectrum1of bismethylated pyrazolamide (16) (400 MHz, CDCl3). 
 

 

 

Figure S30. Infrared (ATR) of bismethylated pyrazolamide (16). 
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Figure S31. Alternative methodology tried for the synthesis of pyrazolamide (12). 

 

 

Figura S32. 1H NMR spectrum1of N-Boc-pyrazolamide (500 MHz, CDCl3). 
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Figure S33. Calibration curves for determination of aqueous solubility of the pyrazolamides (7-11). 
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Figure S34. Chemical stability of pyrazolamides (7-11) at pH 2 (red) and pH 7.4 ( blue). Experiments 

performed in triplicate. Reading performed in HPLC-PDA (Shimadzu-LC20A; Kromasil C-18 column 

(4.6mm x 250mm); SPD-M20A detector (Diode Array); flow: 1ml/minute]; Mobile phase: Acetonitrile:water, 

40%. Wavelength: 272 nm (LASSBio-2262 (7) and LASSBio-2263 (10)), 247 nm (LASSBio-2264 (8) and 

LASSBio-2265 (11)) and 253 nm (LASSBio-2266 (9)) The calculations were performed according to the peak 

area values of the analytes. 

 

 

 

 

 

 

 

 

 

 

 

 



 25

Table S1. Absorbed fraction of drugs used as standard and pyrazolamides (7-11) determined in the 

PAMPA-GTI model. 

COMPOUND 
Pe** Lit 

(10-6cm/s) 

Pe** Exp 

(10-6 cm/s) 

Fa#  

(%) 
Classification 

Acyclovir* 0,06 0,08 2,98 LOW 

Atenolol* 0,1 0,11 4,22 LOW 

Ranitidine* 0,5 0,38 13,48 LOW 

Sulfassalazine* 0,3 0,45 15,5 LOW 

Aspirin* 3,8 1,69 47,36 AVERAGE 

Hydrocortisone* 3,4 2,16 55,93 AVERAGE 

Prednisone* 5,7 3,09 69,16 AVERAGE 

Ketoconazole* 3,3 4,93 84,68 HIGH 

Coumarin* 22,9 22,65 99,98 HIGH 

Diclofenac* 12,5 13,01 99,28 HIGH 

Verapamil* 7,4 6,45 91,40 HIGH 

 (7) - 15,38 99,71 HIGH 

 (10) - 9,15 96,91 HIGH 

 (8) - 9,69 97,49 HIGH 

(11) - 10,18 97,91 HIGH 

(9) - 11,00 98,47 HIGH 

*Drugs used as standard for experimental validation. **Pe= permeability coefficient; #Fa= absorbed fraction 
(ZHU et al., 2002). 
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Table S2. Permeability of drugs used as standard, and pyrazolamides (7-11) determined in the PAMPA- 

BBB model. 
Compound Pe literatura 

(10-6 cm s-1) 

Pe experimental 

(10-6 cm s-1) 

Classification 

Atenolol 0,8 0,46 CNS - 

Caffeine 1,3 0,81 CNS - 

Diazepam 16 14,30 CNS + 

Enoxacin 0,9 0,53 CNS - 

Ofloxacin 0,8 1,29 CNS - 

Testosterone 17 16,85 CNS + 

Verapamil 16 15,40 CNS + 

(7) - 12,77 CNS + 

(10) - 12,68 CNS + 

(8) - 17,25 CNS + 

(11) - 9,26 CNS + 

(9) - 4,51 CNS + 
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Figure S35. A) Plasma stability profile of (7); B) First order rate constant (k) for elimination. 

 

Figure S36. A) Plasma stability profile of (8); B) First order rate constant (k) for elimination. 
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Figure S37. A) Plasma stability profile of (9); B) First order rate constant (k) for elimination. 

 

 

Figure S38. A) Plasma stability profile of (10); B) First order rate constant (k) for elimination. 
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Figure S39. A) Plasma stability profile of (11); B) First order rate constant (k) for elimination. 

 

 

Table S3. Evaluation the agonist effect against the CB1 receptors of the pyrazolamides (7-11). 
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Table S4. Evaluation the agonist effect against the CB2 receptors of the pyrazolamides (7-11). 

 

 

 

  

Figure S40. Dose-response curve of inverse agonism for cannabinoid receptor 2 (CB2) performed by the 
company Eurofins-CEREP: (A) control inverse agonist SR 144528 and (B) LASSBio-2265 (11).  
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Table S5.   Raw data from the inverse agonism assay performed by the company Eurofins-CEREP

 

 


