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Objective
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Template for building computationally new chemical 

compounds analogs to Bevirimat

R1

Pharmacophore 

at C-3 is crucial

• Amine at C28 is favorable.

• Ester at C-28 is not 

favorable.

• Methylene at C-28 is not 

favorable.

• Cyclic secondary amine 

moiety (piperazine or 

piperidine) at C-28 

remarkably increases 

activity. 

The goal of this work was to developed a virtual focused compound library of HIV-1 protease
inhibitors from natural products fragments through de novo design.
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Lipinsky and Veber rules:
➢ HBA ≤ 10
➢ HBD ≤ 5
➢ LogP ≤ 5
➢ MW ≤ 500
➢ RB ≤ 10
➢ TPSA ≤ 150

COCONUT compounds
generated were the most
diverse vs ChemDiv and
Enamine compounds.

Chemical Space PCA



Chemical Space TMAP using ECFP-4 1024 bits 
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Synthetic feasibility
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251 compounds generated from COCONUT

fragments had physiochemical properties

similar to HIV-1 protease inhibitors approved

by FDA and synthetically viable (SA<6).



ADME/Tox profile (in silico)
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Absorption → 67% HIA like FDA HIV inhibitors; consensus LogP 5.7>FDA-HIV (3.5)

Good absorption in the human intestine but are not suitable for oral administration. 

Distribution → blood-brain barrier (BBB) permeability like FDA HIV inhibitors

Metabolism  →  No CYP3A4 inhibitor 

not lead to adverse drug effects because of drug-drug interaction 

→     No CYP2C9 inhibitor 

contributes to drug metabolism.

Excretion →   25% COCONUT compounds generated (low excretion) 

Toxicity  →  No hepatotoxicants 



Conclusions 
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COCONUT: 1534 -→251 (16%)

- Physicochemical properties like FDA HIV-1 protease inhibitors.

- Easy synthesizable.

- The most diverse compounds vs (ChemDiv or Enamine databases).

ADMET/Tox profile

- Good absorption in the human intestine, high lipophilicity (not suitable for oral administration).

- metabolizable, no hepatotoxicants, but low excretion.

We propose a general protocol to built compounds analogous to Bevirimat.
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Thank you so much!
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