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Bioinspired Syntheses of the Pyridoacridine Marine Alkaloids
Demethyldeoxyamphimedine, Deoxyamphimedine, and
Amphimedine
Iman M. Khalil, David Barker, and Brent R. Copp*
School of Chemical Scences, University of Ancklind, 23 Symonds 5t, Aucklnd 1010, New Zeslind
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ABSTRACT: Efficient bicinspired symtheses of the biclogically active pyndoscridine marine alkaloids demethyld ecxyamphi-
medineg, deoxyamphimeding, and amphimedine are reported. Reaction of styelamine D, prepared viaan op timized rowte starting
from Boc-dopamine, with paraformaldelnyde affonded demethyddecxyamphimedine and decxyamphimedine. Oxidation of the
latter wsing either K,[FelCN);] or DMS0/ come. HC gave amphimedine in 8 steps from e with an overall yield of
14%. The vemsatlity of the method was demonstrated by the synthesis of non-natural ethy and beney]l congeners of
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decwyamphimedine and amphimedine

mphimedine (1], reported in 1983 from an Amgphimadon

ap. sponge, was the firt eample of 2 natural produect
bearing 2 new alkaloid skeleton” Related dopaminebased
pyridoacridines, encapsulating the 11H-pyrido[4,3,2-mn]-
acriding skeleton, now number greater than 40" Alkaloids
belonging to this famiy typically exhibit sgificant bickogical
activities, indueding cotodety® For exmple, of the
pentacydic pyridoscridine analogues amphimedine (1), neo-
amphimedine (2)," deoxyamphimedine (3)," and demetlryl-
deoxyamphimedine (4} (Figure 1), 1 indoces specific
developmental effects in zebrafish embryos,” 2 i e e
and stinulates topoisomersse T to catenate DRA S and 3
causes damage to DMNA via the production of resctive oxygen
species.” A number of symtheses of amphimedine (1)° " and
demethyddecyamphimedine (4) =7 have been reported, all
relying upon either hetero-Digs—Alder or Pd- or Li-metalation
reactions b0 construct the core skeleton In the cae of
am phimedine, total syntheses have been reported that
ncorporate 2 longest linear sequence of up to 13 sepa
Syntheses of demethyldecoyamphimedine on the other hand
are congiderably shorter with the recent report by Bracher of a
4 step, 64% vield sequence being the most efficient to date"”
Mone of the syntheies, however, can be congdered bicinspired
or biomimetic, Several have speculated that syelamine
D (5), itself a matural produect islated from the ascdian
Ewymtpels Likricas,” could be a biosynthetic intermediate to a
bge subset of pyridoascridine allaloids, induding 14
Preliminary expenments by Bry et al. observed that addition
of fmaldelyde to 2 marine ism exiract that containg
both styebamine D (5) and demethyldecryamphimedine (4)
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F L Stroctures of marine pyridoacridine alkaloids amphimedine
(1}, neoamphimedine (1] deompamphimedine (3], demethylden-
yamphimedine (4] and styelsamine D (81

led to the disappeannce of the former with time and a
concomitant increste in detectable quantities of the Tatter.”

Received: Ociober 5, 2015
Pullished: Desmber 7, 2015

= JLRL AR T L]
I Oy Chem 2018, &1, M2





