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BIOLOGICAL AFFINITY OF SUBSTITUTED 1,3-OXAZOLES: 

FRAGMENT-TO-FRAGMENT APPROACH 

ObernikhinaN.
1
, Zhuravlova M.

2
,KachkovskyO.

2
, Brovarets V.

2 

1
O.O. Bogomolets National Medical University, 13 T. Shevchenko boul., Kyiv 

2
 V.P. KukharInstitute of Bioorganic Chemistry and PetrochemistryNAS of Ukraine,  

1 Murmanskaya Str., Kyiv 

The 1,3-oxazole core can exhibit π-stacking interaction (π-electron affinity). Similar 

interactions can be simulated between fragments of 1,3-oxazole derivatives and some 

fragments of a reference π-electron molecule to form a stable complex [PharBioM] in 

order to establish a possible mechanism for the action of 1,3-oxazole derivatives, using 

special parameter 0 [1]. This approach will be called the fragment to fragment approach and 

evaluated using quantum-chemical simulation.The 1,3-oxazole derivatives considered here 

can be presented by a general formulae: 
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Here, The complex with the fullerene C60 (as a reference acceptor -system) and compounds 

1-6 were considered. The calculated bonding energies of the optimized complex compounds 

1-6 [FullereneHet] are collected in Table.  

Fullerene+ 

Compounds 1-6 

Energy (E, kcal/mol) 0 E, kcal/mol 
Heterocycle Full-Het 

[Full – Het 1] -228371.17 -1662526.63 0.30 9.12 

[Full – Het 2] -348651.31 -1782807.42 0.25 9.76 

[Full – Het 4] -287745.04 -1721901.99 0.40 10.61 

[Full – Het 5] -478220.43 -1912376.82 0.32 10.05 

[Full – Het 3] -572562.36 -2006718.47 0.17 9.77 

[Full – Het 6] -609199.94 -2043357.11 0.21 10.83 

Fullerene 0=0.29 -1434146.34  

  Remarks:0 = 0[compounds 1-6] - 0[fullerene]; E is binding energy. 

The careful analysis of the generated complex shows that the some additional spatial 

hindrances can occur in the molecular complex because of the bulk branched constitution of 

the introduced substituent in the position 5 in compounds 3 and 6.  

[1] N.Obernikhina, M. Kachaeva, V.Shchodryi, Y.Prostota, O.Kachkovsky, V.Brovarets, 

Z.Tkachuk, Polycyclic Aromatic Compounds. – 2019. – Vol. 39 (1). – P. 1–14. 

DOI:10.1080/10406638.2018.1538056 
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