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Compound Formula MW HBD HBA LogP nrotb
TPSA

(Å²)
MR

Num.

rings

1 C21H31N3O2 357.49 1 4 2.42 4 88.47 103.15 3

2 C28H35N3O2 445.6 0 5 4.14 6 74.81 133.42 4

3 C28H35N3O3 461.6 1 6 3.58 6 95.04 135.45 4

Lipinski: MW ≤ 500; HBD ≤ 5; HBA ≤ 10; LogP ≤ 5

Veber: nrotb ≤ 10; TPSA ≤ 140 Å²

Muegge: 200 ≤ MW ≤ 600; -2 ≤ LogP ≤ 5; TPSA ≤ 150 Å²; num.rings ≤ 7; num. carbon

> 4; num. heteroatoms > 1; nrotb ≤ 15; HBD ≤ 5; HBA ≤ 10
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a) i-AmONO, t-BuOK, t-BuOH, r.t., 72 h; b) NaBH4, EtOH, r.t., 30 min; c) TsCl, Py, r.t.,

20 min; d) Ac2O, Py, r.t., 24 h; e) NH2NH2xH2O, EtOH, reflux, 30 min; f) benzaldehyde,
EtOH, reflux, 45 min for 7; salicylaldehyde, EtOH, reflux, 45 min for 8.
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INTRODUCTION

Steroidal compounds have attracted the attention of pharmacologists, chemists,

and biochemists because of widespread use for the treatment of various diseases

such as inflammation, allergic reaction, heart disease, cancer, and metabolic

disease. The development of novel steroidal compounds with pharmacological

efficacy is an attractive choice for scientists in recent years. Steroidal compounds

can be transformed into potent forms by modifications of the basic steroid

skeleton.

Searching for new molecules in the field of steroids, we have synthesized new 17-

hydrazinylidene derivatives 6-8 starting from 3β-acetoxy-17-oxo-16,17-

secoandrost-5-ene-16-nitrile. Characterization of compounds was accomplished

through the analysis of IR and NMR spectroscopic data.

Virtual screening was also performed for selected compounds in order to

determine the proteins (receptors or enzymes) for which the synthesized

compounds will potentially bind, and thus predict their biological activities.

Target clases:

Compound 6 - kinase (40%)

Compound 7 - enzyme (33.3%)

Compound 8 - family A G protein-coupled receptor (33.3%)

In silico ADMET properties were tested for synthesized compounds using

SwissADME and ProTox-II web tools.

The Bioavailability Radar, which takes into account six physicochemical

properties: lipophilicity, size, polarity, solubility, flexibility, and saturation, showed

that all parameters of the synthesized compounds were in the optimal range.
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Prediction of pharmacokinetic behavior showed that tested compounds could be

absorbed by the human intestine but couldn’t cross the blood-brain barrier.

The drug-likeness evaluation revealed that synthesized compounds fulfill the

requirements of the different rule-based filters (Lipinski, Weber, and Muegge).

Androstane derivate 6 didn’t show inhibition effect on five major isoenzymes

(CYP1A2, CYP2C19, CYP2C9, CYP2D6, and CYP3A4) involved in the

metabolic drug elimination. Derivatives 7 and 8 show inhibition effect on

CYP2C9, CYP3A4 and CYP2D6 (only 7).

Compounds 6 and 8 were found to bear a low risk of being immunotoxic, while

carcinogenicity and immunotoxicity was predicted for compound 7.

6 7 8

In silico ADMET analysis showed that synthesized derivatives 6-8 possess

drug-like properties, and compounds 6 and 8 have better safety profile than 7.


