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Design of gem-Difluoro-bis-Tetrahydrofuran as P2 Ligand
for HIV-1 Protease Inhibitors to Improve Brain Penetration:
Synthesis, X-ray Studies, and Biological Evaluation

Arun K. Ghosh,** Sofiya Yashchuk, Akira Mizuno,” Nilanjana Chakraborty,™

Johnson Agmswamy,[b] Yuan-Fang Wang,™ Manabu Aoki,'? Pedro Miguel Salcedo Gomez,“
Masayuki Amano," Irene T. Weber,” and Hiroaki Mitsuya

Introduction

The introduction of fluorine in bioactive molecules is an impor-
tant strategy in medicinal chemistry.? Fluorine can improve
metabolic stability, membrane permeability, and protein-ligand
interactions.®* There are numerous approved drugs that con-
tain fluorine atoms. In our continuing interest in the design
and synthesis of nonpeptide HIV-1 protease inhibitors (Pls)
with clinical potential, we reported a number of exceptionally
potent HIV-1 Pls that incorporate a variety of novel ligands and
scaffolds targeting the active site HIV-1 protease backbones.®
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This molecular design strategy resulted in inhibitors that main-
tain robust activity against HIV-1 variants resistant to the cur-
rently approved HIV-1 Pls. One of these inhibitors is darunavir
(1, DRV, Figure 1), which has been used clinically worldwide as
a first-line therapy for the treatment of HIV/AIDS." For daru-
navir, we incorporated a structure-based-designed and stereo-
chemically defined P2 ligand, (3R,3aS,6aR)-bis-tetrahydrofurany-
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Figure 1. Structure of darunavir (1) and Pls 2-4.
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