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Abstract—In the search for new inhibitors of cholinesterases, a simple heterocyclic fusion
reaction of isatoic anhydride 8 and 3,4-dihydroisoquinoline 22 was discovered which
involves a spontaneous dehydrogenation upon heating. Applying the reaction, the bioactive
natural alkaloid rutaecarpine and several substituted derivatives out of tryptamines and
anthranilic acids or isatoic anhydrides, respectively, can be synthesized without tedious
chromatographic purification. This provides simple and fast access to larger amounts of
compounds with this privileged structure in medicinal chemistry.

2014 Elsevier Ltd. All rights reserved.

Quinazolinones are among the so-called - privileged
molecules for drug discovery. Natural and synthetic
quinazolinones have been described to possess diverse
biological activities including anticancer, antiinflammatory,
antimalarial, antiviral, antioxidant, CNS depressant and
several other activities.'

1aR, = R, =R; = R, = H (rutaecarpine)

1b Ry =R, = R; = H, R, = OCHj (hortiacine)

1c Ry =H, R, = Ry = OCH,0, R, = H (euxylophoricine C)

1d R; = H, R, = R3 = R4 = OCHj (euxylophoricine D)

1e R; = OH, R, = R; = R, = H (1-hydroxyrutaecaprine)

1f Ry =H, Ry = OCHj;, R3 = Ry = H (2-methoxyrutaecaprine)
1g Ry = R, = OH, Ry = R, = H (1,2-dihydroxyrutaecaprine)
1h Ry = OCHjz, R, = Ry = R4 = H (1-methoxyrutaecaprine)

1i Ry=Ry=H, Ry = OH, R, = H (3-hydroxyrutaecaprine)

1j Ry =H, Ry=R3=0CHj; R4 = H (euxylophoricine A)

Figure 1. Structures of rutaecarpine and its naturally occurring
derivatives
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Rutaecarpine (la, Figure 1) is a natural quinazolino
carboline-type alkaloid first isolated in 1915 from Evodia
rutaecarpa® which is used in Traditional Chinese Medicine
as a herbal remedy for the treatment of inflammation-
related disorders.>* Later, it was also separated from other
plant families such as Horita, Zanthoxylum, Euxylophorea,
and several others. A couple of natural derivatives of
rutaecarpine (1b-1j) bearing hydroxy and methoxy groups
at ring A or E also have also been isolated from various
plants."™*?

Accumulating research has proven useful biological
properties of rutaecarpine la and its natural and synthetic
analogs, such as anti-platelet aggregation,® vasorelaxing,’
antiobesitgl,8 cytotoxity,” and cyclooxygenase-2 inhibitory
activitiy."

Its multiple biological activities intrigued many efforts on
the syntheses of 1a and its analogs, which are — despite the
simplicity of the pentacyclic structure - in most cases far
from being effortless.'' Briefly, these syntheses can be
divided into four distinct types: (1) using derivatives of
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