Discovery of MK-8527, a long-acting HIV nucleoside

reverse transcriptase translocation inhibitor

Introduction

Nucleoside reverse transcriptase translocation inhibitors (NRTTI) are potent
inhibitors of HIV replication. We have invented a novel NRTTI, MK-8527, with
antiviral potency and pharmacokinetics (PK) suitable for long-acting, oral dosing, and
an attractive profile for HIV pre-exposure prophylaxis (PrEP). MK-8527 is a 7-deaza-
deoxyadenosine analog that is phosphorylated intracellularly to its active

Figure 1. NRTTIs inhibit RT through multiple unique mechanisms, including

inhibition of translocation

Normal reverse transcription of the viral RNA (VRNA) to make viral DNA (VDNA)
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MK-8527: Persistence of Antiviral Activity and Mechanism of Action

Figure 5. Persistence of MK-8527 antiviral activity in vitro suggests MK-8527-TP is maintained at effective levels after washout

A persistence assay was performed in which cells were incubated with compound for 24 hr, allowing time for compound uptake and phosphorylation followed by washout.
Infection was performed immediately (A) or 48 hr (B) after washout. Plates were analyzed 24 hr post-infection for the number of GFP-positive cells, IC5, values were determined,
and a persistence ratio was calculated for each compound. Lower persistence values suggest longer triphosphate persistence in the cells after compound washout. MK-8527-TP

has similar persistence in PBMCs and MT4-GFP cells and is comparable to that of ISL-TP.
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2. NRTTl is incorporated into the vDNA and translocation does
occur, leading to incorporation of one additional nucleotide.
Structural changes to the vDNA, induced by the NRTTI, prevent
further nucleotide incorporation, resulting in delayed chain
termination (DCT).

Figure 6. MK-8527-TP blocks translocation of reverse transcriptase on the primer/template

The iron footprinting assay* was used to evaluate the position of reverse transcriptase on the primer/template (A) in the presence of 5 uM ddATP, an NRTI (B), 1 uM ISL-TP, an
NRTTI (C), or 1 uM MK-8527-TP (D) and escalating concentrations of the next nucleotide (dTTP). MK-8527-TP locks reverse transcriptase in a pre-translocation state, similar to
ISL-TP and different from ddATP.
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MK-8527: Discovery and Preclinical Profile

Medicinal chemistry strategy NH,
* Nucleoside periphery explored broadly with single-point modifications initially

» Leveraged traditional nucleoside modifications alongside nontraditional
structural diversity

« Evaluated nucleoside cell-based antiviral potency [in MT4-GFP cells (MT4 cells
which express green fluorescent protein) in 10% normal human serum (NHS;
IC5, shown below compound #s)] alongside nucleoside triphosphate HO
biochemical potency

« Evaluated prodrugs opportunistically

Figure 3. MK-8527 is a structurally novel,
potent HIV-1 inhibitor with a favorable off-
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Figure 2. MK-8527 was invented through a comprehensive chemistry campaign
navigating steep structure-activity relationships (SAR)
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