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No lonelier reverse transcriptase inhibitor

In a paper written by Kang, et al., a host of newly discovered azide compounds have been
implicated in the treatment of HIV/AIDS in humans. The compounds are demonstrated to
interact with a hydrophobic channel as well as the non-nucleoside inhibitory binding pocket
(NNIBP) which is also known at the allosteric site of the channel.

Micah Black

The Human immunodeficiency virus has infected a total of more than 37.9 million people
worldwide in 2018, including more than 1.7 million newly infected people in 2018." It is still
considered a pandemic, and the United Nations has created a joint program in an attempt to
combat the disease (UNAIDS). Kang et al. have published a research paper regarding the topic
of compounds that are designed to treat the virus.? They are referred to as antiretroviral drugs
and a large portion of this research study was devoted to drugs that inhibit the reverse
transcriptase protein from reproducing the virus in living organisms.

One of the more promising avenues of research is the study of the HIV-1 reverse transcriptase
protein. Many anti-HIV drugs seek to block the channel pore or to allosterically hinder access to
the pore in order to reduce the possibility for the virus to reproduce. Non-nucleoside reverse
transcriptase inhibitors (NNRTIs) are a class of compounds that are used to treat HIV, and
some are implicated in their ability to specifically target the HIV-1 reverse transcriptase site.>*
This class of compounds is referred to as HIV-1 NNRTIs. UNAIDS has stated that “62% of
people living with HIV were receiving antiretroviral treatment in 2018” and approximately 50% of
the compounds used in this treatment falls under the category of HIV-1 NNRTL." They bind
themselves to the non-nucleoside inhibitory binding pocket (NNIBP) and serve to allosterically
hinder the reverse transcriptase site, by inducing a conformational change in the protein and
therefore preventing the DNA polymerase from functioning in such a way that it can proliferate
the virus.®®

Drug research often involves the creation of a ‘library’ of compounds that can all be used in a
similar fashion to achieve a certain result. In the case of this study, a library of diverse azide
substituents was created and they were labeled N1-N39. Three types of alkynes, labeled A1-A6
were combined with the azide substituents. An example of an NNRTI created in this study would
be AT1N1, followed by A1N2, and so on. The alkyne compounds and azide substituents were
coupled together by employing a method of click chemistry derived from the use of copper in a
process called copper(l)-catalyzed azide-alkyne (3+2) dipolar cycloaddition (CUAAC). This
method boasts fast reaction time, high yields, little or no need for purification steps as well as
nearcomplete chemoselectivity.”#° CUAAC has undergone some recent developments in the
field of chemistry and is rapidly becoming a primary method for generating a bioactive
molecules library for research purposes. Following the testing of the synthesized NNRTI
compounds, A3N19 has been considered one of the more promising compounds for the
treatment of HIV.
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The CuAAC reaction represents a prototypical example of click
chemistry. It is a highly stereospecific reaction that produces a single
product and therefore does not require separation by
chromatography. Click chemistry is a term given to a form of
chemistry that is high yielding, takes place in a benign solution, and
is wide in scope such as an alkyne-azide coupling mechanism. In the
case of the HIV-1 NNRTI referred to as A3N19, the intention was to
perform the alkyne-azide coupling reaction under physiological
conditions. The reaction will create only the 1,4-isomer and no other
products will form. Once formed, the HIV-1 NNRTI is able to bind
specifically to the NNIBP of the reverse transcriptase protein.
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and prevent it from spreading.
This team’s avenue of research
was to study how a triazole
molecule can work to prevent a
channel pore on the protein that is
directly responsible for its
replication may be the most viable
method. Many years of research
were required in order to
understand the 3-dimensional
conformation of the channel pore
in question, as well as its
conformational shape under a
variety of physiological conditions.
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