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1. In Silico Determination of Drug-Likeness of hBNs 1-9

Drug discovery is highly guided in the early steps by drug-likeness. Molecular 
weight, hydrophobicity and polarity, reveals they preferentially occupy a 
relatively narrow range of possible values. According to this concept, all the 
compounds that fall within this range are described as “druglike”. Of course this 
term does not define any obvious structural similarity to an approved drug. 
Druglikeness describe the impact of physicochemical properties in the molecular 
behavior in vivo.  
Thus, we used the online software versions of Molinspiration software 
version 2016.10 (www.molinspiration.com) [20] in order to obtain the chemical 
structures and simplified molecular-input line-entry system (SMILES) 
notations of the synthesized nitrones. According to Lipinski’s rule, the 
poor absorption or permeation is related to the presence of more than 5 H-
bond donors and 10 H-bond acceptors. Furthermore, values of the molecular 
weight (MW) > 500 and calculated log P value > 5 lead to poor absorption/
permeability. We noticed that all Nitrones presented low lipophilicity 
values and MWs (Table 2). The bioavailability of bioactive molecules is 
characterized by their TPSA. This descriptor is highly correlated with the 
hydrogen bonding properties of a molecule. The TPSA values were 
observed in the range of 28.75–57.51 Å2. These values were lower the limit of 
160 Å2 underlying a good oral bioavailability. The upper limit for the TPSA for 
a molecule to penetrate the brain is around 90 Å2. Thus, all these molecules are 
able to penetrate the brain (Table S1). 

Table S1. In silico calculated physicochemical properties of the 
synthesized molecules, using the Molinspiration platform. 

Nitrone miLogPa TPSAb Natomsc MWd nONe nOHNHf Nviolg rotbh MVi

PBN 1.39 28.75 13 177.25 2 0 0 2 182.00 
HBN6 1.46 57.51 24 316.36 4 0 0 4 290.39 
hBN1 -0.34 57.51 17 234.30 4 0 0 3 230.33 
hBN2 -0.04 57.51 19 254.29 4 0 0 3 235.55 
hBN3 1.15 57.51 22 296.37 4 0 0 4 285.17 
hBN4 -0.34 57.51 17 234.30 4 0 0 3 230.33 
hBN5 -0.06 57.51 19 254.29 4 0 0 3 235.55 
hBN6 1.15 57.51 22 296.37 4 0 0 4 285.17 
hBN7 -0.39 57.51 17 234.30 4 0 0 3 230.33 
hBN8 -0.09 57.51 19 254.29 4 0 0 3 235.55 
hBN9 1.15 57.51 22 296.37 4 0 0 4 285.17 

aLipophilicity; b Topological Polar Surface Area; *cNumber of atoms; dMolecular Weight; 
eNumber of oxygen and nitrogen atoms; fNumber of OH and NH groups; gNumber of 
violations; hNumber of rotatable bonds; I Molecular Volume. 

http://www.molinspiration.com/
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2. Spectra of hBNs 1-9 
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1H spectrum of hBN1 
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 13C NMR spectrum of hBN1 
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HRMS spectrum of hBN1 
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hBN2 

 

 
IR spectrum of hBN2 
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1H NMR spectrum of hBN2 
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HRMS spectrum of hBN2 
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hBN3 

 
IR spectrum of hBN3 
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1H NMR spectrum of hBN3 
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HRMS spectrum of hBN3 
 

 

 



S15 
 

hBN4 

 

 
IR spectrum of hBN4 
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1H NMR spectrum of hBN4 
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HRMS spectrum of hBN4 
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hBN5 
 

 

IR spectrum of hBN5 
 

 

 



S19 
 

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.0
f1 (ppm)

-2000

0

2000

4000

6000

8000

10000

12000

14000

16000

18000

20000

22000

24000

26000

28000

2.
95

2.
00

7.
89

1.
93

0.
97

3.
80

3.
82

4.
97

4.
99

7.
32

7.
32

7.
33

7.
33

7.
33

7.
34

7.
35

7.
36

7.
37

7.
38

7.
39

7.
39

7.
40

7.
40

7.
41

7.
42

8.
25

8.
25

8.
26

8.
27

8.
27

8.
27

8.
28

8.
29

8.
29

8.
30

8.
30

8.
31

8.
31

8.
32

8.
32

8.
89

 
1H NMR spectrum of hBN5 
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HRMS spectrum of hBN5 
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hBN6 
 

 
IR spectrum of hBN6 
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1H NMR spectrum of hBN6 
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HRMS spectrum of hBN6 
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IR spectrum of hBN7 
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1H NMR spectrum of hBN7 

 

 
13C NMR spectrum of hBN7 
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HRMS spectrum of hBN7 
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hBN8 
 

 

 

IR spectrum of hBN8 
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1H NMR spectrum of hBN8 
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13C NMR spectra of hBN8 
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HRMS spectrum of hBN8 
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IR spectrum of hBN9 
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1H NMR spectrum of hBN9 
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13C NMR spectrum of hBN9 
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HRMS spectrum of hBN9 
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