Sarlah Group

Drug of the Week: Verubecestat (MK-8931)
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-MK-8931, Verubecestat, was a phase Il i
drug candidate for the treatment of
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Alzheimer's disease. ’ -

-The candidate acts as an inhibitor of B-site amyloid precursor protein cleaving
enzyme 1 (BACE 1), an enzyme believed to be involved in the initiation of toxic -
amyloid peptide aggregates responsible for disruption of neuron function.

-Until the past several years, it was theorized that sustained inhibition of BACE 1
could ameliorate the formation of amyloid plaques.

-On screening for BACE inhibitors, a thiourea-containing hit was optimized to
arrive at the final structure of Verubecestat (binding shown above).

-The compound exhibited an ICgq of 13 nM in reduction of AB40 in animal
models, and exhibited no adverse effects in phase | trials.

-Following a lack of efficacy in phase Il clinical trials, research towards the drug
was halted, and most targets have shifted from BACE1 inhibition.

Amyloid Plaque Formation: Proposed Pathway

Non-Amylcidogenic |

Amyloidogenic |

h\_

Pathway ) ‘
sAPPa APP

_- Y-Secretase _~ a-Secretase
- <

| Pathway —L {H " A

SAPPB o

BACE1 > \r-SeCfetase} =

Extracellular

Space

Inter-Membrane
Space

ey
Cytoplasm ’ c-83
IAICD

G*‘[ Non-Lipid Raft Area

’ Cholesterol l:-gg

AICD l

Lipid Raft

Read, J. S., Cenk (2012). "Dropping the BACE: Beta Secretase (BACE,) as an Alzheimer's Disease Intervention Target."
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Commercial Synthesis:
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iPrOH/Heptane Recrystallization
90-92% isolated yield

1. BrCN, NaHCO3, 2-MeTHF, H,O
2. NaOH
3. TsOH+H,0
Rinsed with 2-MeTHF
99% pure by HPLC,
90% isolated yield
4. K,CO3, H,O
n-heptane crystallization
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