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Background
Treatment with antiretroviral therapy (ART), although highly efficient, does not
promote the elimination of the HIV virus that remains in a latent state1, resulting
in a viral reservoir in places with limited access to drugs, such as lymph nodes2.
HIV latency reversing agents have been used in the “kick and kill” strategy, with
the objective of reactivating the latent virus and its subsequent elimination3.
Different compounds have been reported for their ability to reactivate the latent
virus, such as histone deacetylase (HDACi)4 enzyme inhibitors. Studies shows
that selective HDAC-3 inhibitors were able to induce the expression of latent HIV
virus in cell models5. Aiming to delivering these compounds to the lymphatic
system, the strategy of this work consists of coupling HDAC-3 inhibitors with
fatty acids6, promoting an increase in its lipophilicity and improved
bioavailability.

Objectives
Molecular modeling, synthesis and characterization of HDAC-3 selective inhibitor
prodrugs.

Methods
The designed compounds (Figure 1) were initially evaluated through in silico
studies and its theoretical Log P values ​​determined by SwissADME online
software. Molecular docking. Docking studies were conducted in Maestro
(Schrödinger®️), with the crystallographic structure of HDAC-3 obtained from the
PDB database under code (4A69). The pdb files were imported into the Maestro
and prepared using the Protein Preparation Wizard. The interaction box (“grid”)
was defined by the Receptor Grid Generation, with dimensions of 10 Å x 10 Å x
10 Å. All ligands were prepared using Ligand Preparation (LigPrep) with the
OPLS3 force field and ionization states at pH 7 ± 2. Redocking studies were
performed in order to validate the model. Synthesis. All compounds were
prepared through divergent route, using classic organic reactions, according
Scheme 1. Analytical Methods. The molecular characterization was performed
by 1H and 13C NMR, two-dimensional and infrared (IR). Experimental Log P
values ​​were determined by HPLC-UV (C18, mobile phase MeOH:H2O, flow
1mL/min, λ = 210 nm).

.

Results
Docking studies showed that the prodrug compounds were able to interact with
Zn2+ in the active site of HDAC-3. The poses and docking score values were also
comparable with BRD3308 and CI994, both HDAC-3 inhibitors.

The compounds (10), (11), (15) and (16) were synthesized with overall yields of
39%, 68%, 21% and 36% respectively. 1H RMN characteristic signals are: δH = 9.0
(s, 1H) and 10.0 (s, 1H) for H of the two amide groups; δH = 5.2 – 5.8 (s, 2H) for
H of the amine group; signals presented in the aromatic region ranging
between δH = 8.0 – 6.0; and signals from aliphatic hydrogens in the region
ranging between δH = 3.0 – 1.0 (Figure 2).

Conclusions
Four novel prodrugs of HDAC-3 inhibitors were designed and synthesized with
yields ranging from 21-68%. The results of the in silico and experimental Log P
experiments justify that these compounds can be targeted to the lymphatic
system to act as HDAC-3 inhibitors. In the next steps, these compounds will be
evaluated in vitro against infected HIV cells in order to characterize its latency-
reversing effects.
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Figure 1. Drug design for HDAC-3 inhibitors prodrugs.

Scheme 1. Synthesis of HDAC-3 prodrugs derivatives.

Figure 2. Molecular docking of the structure (6'). 3D (A) and 2D (B) representation. Determined docking score values ​​(C).
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Figure 2. Superposition of the 1H spectra of compounds (10), (11), (15) and (16) (DMSO-d6, 600 MHz)..
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