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28 БГУ – столетняя история успеха

Fluorescence and absorbance spectra were recorded using spectrofluorimeter Solar SM2203 (Solar, Bela-
rus) operated at default parameters excepting slits were 10 nm; emission spectra were recorded using exci-
tation at both 295 nm (BSA) and 460 nm (NBD). Titrations were performed using 10 µmol/L bicarbonate 
buffer; compounds were added in ethanol.

Results and discussion
Four new (according to Pubchem database identity search) fluorescent NBD derivatives were synthesised 

to be evaluated as potential molecular probes or fragments (synthetic blocks) of such compounds. As indivi-
dual probes, besides fluorescence due to NBD-N < motif, they possess groups which could promote membrane 
biding (see fig. 1, 1 and 4), cytochromes P450 inactivation [11; 12] (4), reaction with biological thiols via 
SN2 substitution (2) or Michaelis type addition (3). To impact on evaluation of biological properties of the 
compounds we have decided to perform few in silico computations and to test in vitro their ability to bind with 
BSA. In silico computed logP values and membranes permeability data are shown in table 1.

Ta b l e  1

In silico computed logP values and membranes permeability data

Compound,  
brutto-formula

Free energy of 
binding (DOPC*), 

kcal/mol

Log of permiability coefficient
LogP

BLM* BBB* (Po) CACO2 (Po)

1, C16H21N5O4 – 4.73 – 0.44 –3.05 –3.59 2.81

2, C12H12N5O4Br –3.88 –1.67 –3.48 –3.91 0.94

3, C14H15N5O4 – 4.05 –1.08 –3.28 –3.76 2.03
4, C14H8N4O3 – 4.57 0.27 –2.80 –3.41 3.06

NBD-Bu [2] –5.03 1.03 –2.53 –3.21 2.41
*For detail see [10].

Comparison of logP values and computed free energy of binding (DOPC) allow to guess that 1, 3 and 4, 
but not 2 have good chances to be bound in a hydrophobic protein civility or membrane; phospholipid bilayer 
permeability parameters are moderate and NBD-Bu [2] together with 4 demonstrate the best values in the 
structure under discussion.

To rationalise further experimental BSA titrations we performed in silico docking computations with five 
BSA structures. The results are summarised in table 2.

The data obtained demonstrated that all the compounds can likely be bound with BSA in sites different 
from classical Sudlow sites I and II. According to modelling with two of fifth structures (4f5s and 4or0)  
3 and 4 can be bound close to Sudlow sites I TYR149 and the nearest TRP213 allowing fluorescence reso-
nance energy transfer (FRET) from excited TRP to NBD moiety of the molecules. Also the smallest Ebind va-
lues (–10.9 to – 9.1 kcal/mol) were computed for 4 and 3. It is good in comparison with the value reported for 
NBD-Bu (–7.32 µmol/L) [2]. It should be noted that the docking poses differ considerably for different BSA 
structures highlighting multiple options of BSA to bind of the compounds; the computed binding sites for 3 
and 4 (BSA structure with PDB code 4f5s) are shown below (fig. 2).
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Fig. 2. In silico calculated positions of 3 (a) and 4 (b) in a site of BSA
carbon, nitrogen and oxygen atoms are depicted with gray, blue and red, respectively.  

Additionally, amino acids’ residues names and positions are indicated


