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Increasing number of HIV/AIDS infected patients and 
related deaths, along with severe treatment-associated 
complications, make the HIV/AIDS pandemic more complex 
than ever.1,2 The introduction of HIV protease inhibitors 
(PIs) in the mid-1990s dramatically changed the situation 
for HIV/AIDS patients.3-6 Combination therapy initially 
including one protease inhibitor and two nucleoside 
reverse transcriptase inhibitors, the so-called highly active 
antiretroviral therapy (HAART) furnished a sharp decline 
in HIV/AIDS related mortality for patients receiving this 
therapy.7,8

Based on this concept we have designed and synthesized 
eleven novel PCU-lactam peptide analogs with the 
modification of substituent amino acids. It was shown that 
the lactam bond of compound 5 is virtually non-hydrolyzable.

The rationale behind using the cage lactam is that when it 
is incorporated into a short peptide, this cyclic amide bond 
could perhaps serve as non-cleavable peptide bond under 
protease conditions. The lactam hydroxy group could also 
serve as a transition state mimic since it is a norstatin type 
isoster 

(Fig 1). If that were to be the case, then this family of cage 
peptides could potentially exhibit HIV protease inhibitor 
characteristics.

Figure 1: General structure of proposed non cleavable pentacylcloundecane-
lactam Norstatin type HIV-1 protease inhibitor.

In conclusion, all eleven synthesized novel compounds displayed good 
inhibitory activity against wild type C-SA HIV-1 protease in which 
compound 6a and 6k being the most potent compared to reference 
standards atazanavir and lopinavir. These novel compounds are 
expected to have an improved membrane permeability imposed by 
the PCU skeleton. Their activity is expected to remain analogous under 
in vivo testing since the PCU should have the added advantage of 
increased permeability across the cell membrane. Further optimization 
as well as in-depth structural and biological studies of the selected 
protease inhibitors are the subject of our ongoing investigation
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