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An Enantio Total Synthesis of (-)Quinolactacin A2, an Acetylcholinesterase Inhibitor
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Alzheimer disease (AD) is a neurodegenerative disorder that is the most common cause of dementia among elderly. This disease is mainly affect
the central nervous system (CNS) characterized especially by premature senile mental deterioration. AD patients exhibit marked decline in
cognitive ability and severe behavioral abnormalities such as irritability, anxiety, depression, disorientation, and restlessness. The precise
mechanism causing the disease is still unknown; however, at the cellular level, there is a marked reduction in the levels of neurotransmitters such
as acetylcholine (ACh), serotonin, noradrenaline, dopamine, glutamate and substance P; and the depletion of acetylcholine is the most important
event. The major focus on the drug development in this area is symptomatic treatments aimed at repletion deficient neurotransmitters. One of an
approach to enhance cholinergic deficit in AD patients is through cholinesterase inhibitors (ChEI), which block the ChE enzyme activity thereby
invigorating cholinergic activity to enhance cognitive function. Inhibition acetylcholinesterase (AChE) activities in AD patients will boost
endogenous level of acetylcholine (ACh) thereby invigorating cholinergic activity to enhance cognitive function. The AChE has been the target
for drug development treatment for AD. The fungal metabolites, quinolactacin Al (1) and A2 (2) were isolated from fermentation strain tb90648
are novel ChEIs. Both natural products 1 and 2 exhibited inhibitory activity against AChE with IC50 value of 280 and 19.8 .mu.M respectively.
Quinolactacin A2 (2) is a weak BuChE inhibitors with IC50 values of 650 .mu.M. The natural products 1 and 2 are diastereomers. The
architectural framework that is common in 1 and 2 is an unique pyrrolo[3,4-b]quinolone skeleton. The only difference between 1 and 2 are found
in the stereo configuration of chiral center on C1°. The quinolactacin Al (1) bears a R configuration on C1 ? 7. On the other hand, compound 2
bears a S configuration on C1°. Since quinolactacin A2 exhibited 33 time more potent inhibitory effect toward AChE than BuChE, the selective
inhibition property on AChE imposed on this chemical structure has attracted attention as lead structure for AChE inhibitors development. The
progress of an efficient asymmetric synthesis of (-) quinolactacin A2 (2) was reported herein. We will utilize the stereo configuration in
L-isoleucine as the chiral starting material for this asymmetric total synthesis. The core structural of this natural product was completed in 3
steps. The key step of this synthesis was a Pictet-Spengler condensation of the anhydride 3 and the ¢ ] nitrile aniline 4 for construction of the
quinolone ring skeleton. The final ring lactame ring closure was futile after various trials. Several other approaches toward the completion of the

synthesis were in progress.



