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ABSTRACT

B-Secretase (BACE1) inhibitors with additional mode of action for multi-
functionality were developed in this research study. The novel compounds were
designed in silico by using a core structure of the previously reported BACEL inhibitor
12c as a starting motif. Expansion of tryptamine core to access S3 binding pocket
was employed to increase binding affinity. Five amino acids and guanidine were
selected as middle linkers to connect tryptamine core and the extended aromatic
moieties. The distance between the indole of trytamine core and the appended
aromatic moiety was kept at the optimal length for binding to B-amyloid and inhibiting
aggregation. Eight compounds containing serine and guanidine as middle linkers were
selected from 28 designed compounds. The selection was based on docking results
against BACEL, the main target. The binding modes of selected compounds provided
extra H-bond interactions with key residues of BACEL binding site (Asp32 or
Asp228) and directed the added aromatic moiety to S3 pocket. Eight compounds were
synthesized and evaluated for BACE1 inhibitory activity, anti-amyloid aggregation
and free radical scavenging activity. Two compounds (TSR2 and TGN2) were found
to exhibit dual action as BACEL inhibitor (ICso 24.18 and 22.35 pM) and anti-Af
aggregation (37.06 and 36.12 uM).
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