Prediction of the biological activity of naphthoquinone N-derivatives on the
basis of virtual screening and drug-like characteristics
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Abstract — The predicted screening of the biological activity of aminopyrazole derivatives
dichloronaphtoquinone with the use of the PASS program was carried out and their acute-looking
characteristics were determined. On the basis of virtual screening data, perspective directions of
experimental biological research of heterocyclic N-derivatives of 1,4-dichloronaphtoquinone were
revealed.
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Introduction

The work on the implementation of new drugs is extremely diligent and costly. Therefore,
at the initial stage for the search of pharmacologically active compounds, it is advisable to use
pre-experimental methods of the virtual screening z szlico that precede experimental methods in
vitro and in vivo. Such areas of virtual screening in the search of new potential candidates for a
drug substance are the use of drug-like characteristics and the prediction of compounds
biological activity using the computer program PASS.

For modern pharmacology, the relationship between biological activity and the structure of
chemical substances, as well as on their basis the search of new highly active drug compounds
has the fundamental importance. It is known that naphthoquinone N-derivatives are potential
biologically active compounds with a wide spectrum of action [1]. Therefore, we chose them for
experimental purposes.

Discussion of results

As subjects of research, we chose such aminopyrazole derivatives of naphthoquinone:
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For planning the directions of experimental research on the biological activity of
aminopyrazole derivatives of naphthoquinone, we used the previous computer prediction by the
program PASS (Prestance of Activity Spectra for Substances) [2, 3].

After analyzing the results on the screening of the biological activity of aminopyrazoles
with the quinone fragment, obtained by the PASS program, the perspective directions of their
experimental biological researches were determined, namely: antitumor activity, analgesic,
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antiparkinsonian, anti-neurodegenerative activity, activity against diabetic neuropathy, as well as
the possibility of their use as inhibitors of many enzymes.

Also, an important informative method of prediction is the drug-like characteristics.
Using the Internet service [4], which offers a software package for processing introduced
structures and property calculations, the Lipinski’s criteria have been calculated, and it has been
determined that heterocyclic naphthoquinone derivatives (la-1d) have no deviations from the
Lipinski’s rules. And, consequently, it is advisable to carry out further experimental biological
studies of synthesized compounds (1a-1d).

Table 1.
The value of the drug-likeness criteria for 1,4-naphthoquinone N-heterocyclic
derivatives
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la | 257 63.99 20 287.71 5 1 2 233.70
1 | 277 63.99 20 287.71 5 1 2 233.70
1c | 482 74,85 26 363.80 5 2 3 304.73
1d | 4.49 90.30 30 421.84 7 1 6 349.88
Conclusions

The calculation of drug-likeness criteria and predictive screening of biological activity
using the PASS program for synthesized compounds have been carried out and the promising N-
derivatives of naphthoguinone as potential drug substances have been identified.

References

[1] Al-Adiwish W. M., Tahir M. I. M., Siti-Noor-Adnalizawati A., Hashim S. F. et al. Synthesis,
antibacterial activity and cytotoxicity of new fused pyrazolo[1,5- a]pyrimidine and
pyrazolo [5,1-c][1,2,4]triazine derivatives from new 5- aminopyrazoles // Eur. J. Med.
Chem. 2013. Vol. 64. P. 464-476.

[2] Prediction  Molinspiration  Cheminformatics:  http://www.molinspiration.com/cgi-
bin/properties.

[3] Lagunin A., Stepanchikova A., Filimonov D., Poroikov V., PASS: prediction of activity
spectra for biologically active substances, Bioinformatics, 2000, V. 16 (8),P. 747-748.

[4] Lipinski, F. Lombardo, B.W.Dominy, P.J. Feeney // Adv. Drug Delivery Rev. — 1997. —
Vol. 23. - P. 4-25.



http://www.molinspiration.com/cgi-bin/properties
http://www.molinspiration.com/cgi-bin/properties
http://www.molinspiration.com/cgi-bin/properties
http://www.molinspiration.com/cgi-bin/properties

