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We investigate the application of diastereoselective N-acyliminium ion cyclization, a variation of
Pictet-Spengler reaction for syntheses of quinolizidine alkaloid natural product and designed
molecules. N-acyliminium ion prepared in situ starting from L-glutamic acid and 3-butenylamine
through a short sequence underwent diastereoselective cyclization to give quinolizidinone
precursors in enantiopure form for syntheses of epiquinamide and a bicyclic [4.4.0] dipeptide.
Epiguinamide was isolated from skin of Equadorian frog Epipedobates tricolor and was initially
reported to be nicotinic receptor agonist thus possible to be developed into medicine for nicotine
withdrawal treatment. It was later found that the activity was due to cross contamination with
another alkaloid and epiquinamide itself was inactive. However, epiquinamide had attracted a lot of
attention from synthetic community and synthetic strategy developed for epiquinamide could be
employed for other quinolizidine alkaloids of biologically or medicinally significance. Herein we
report a synthesis of advanced quinolizidinone precursor which can potentially be converted to
epiquinamide in two further steps. Bicyclic [4.4.0] dipeptide is a designed molecule for studies of
conformational effect on protein activity. The synthetic precursor of this target, a bicyclic lactam
which is a regioisomer of quinolizidinone precursor of epiquinamide, was synthesized using N-
acyliminium ion cyclization. Conversion of the bicyclic lactam to bicyclic dipeptide was accomplished
by direct allylic carboxylation. We are also studying the possibility of application of diasteroselective
N-acyliminium ion cyclization to synthesis of a 5/7/5 tricyclic system of stemoamide, an alkaloid
extracted from Chinese medicinal plant used for respiratory disorders. The tricyclic structure of
stemoamide contains furan-azepine-pyrrolidine fused system. Utilizing L-aspartic acid instead of L-
glutamic acid should allow us to form pyrrolidine ring (5 membered ring) instead of piperidine ring (6
membered ring). In this report we describe synthesis of molecular fragments for stemoamide
synthesis and obstacles that led to unachieved target. In the meantime, a synthetic study of another
molecule containing pyrrolidine ring was carried out for proof of our strategy. Crispine A, a cytotoxic
molecule extracted from Mongolian plant, contains 6/6/5 tricyclic core of benzene-piperidine-
pyrrolidine system. An advanced precursor for crispine A synthesis was obtained from
homoveratrylamine and L-aspartic acid with N-acyliminium ion as the key reaction. The extra
dibenzylamino group from L-aspartic acid rendered the product as mixture of diastereomers and its
subsequent removal would allow synthesis of both (R)- and (S)-crispine A in enantiopure form.
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