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Development of New Synthetic Route for Antitumor Natural Product Pericosine A

and Evaluation of Bioactivity of Pericosines
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Recently there was a report about the isolation of pericosines A—E, which are unique and highly functionalized
cyclohexenoid metabolites of Periconia byssoides OUPS-N133, a substance that was originally separated from the sea
hare, Aplysia kurodai. Pericosine A showed remarkable inhibitory activity against protein kinase EGFR (epidermal
growth factor receptor) and topoisomerase II in addition to in vivo antitumor activity against P388 cells. The absolute
stereostructures of pericosines A—C were elucidated by performing total syntheses. However, our first successful
synthesis of pericosine A gave a low total yield. Thereafter, we developed a more efficient route for synthesizing
(+)-pericosine A, the key steps of which are the regio- and stereoselective bromohydrination of an unstable diene
derived from (—)-quinic acid and the regio- and stereoselective ring opening of a 3-epoxide. This new synthetic route
was also applicable to (+)-pericosine C and (—)-pericosine C. In addition, the absolute configuration of pericosine D was
elucidated via a short synthesis that involved stereoselective ring opening of another B-epoxide, which is a diastereomer
of what was described above. As a result, natural pericosine D was determined to be methyl (3R,4R,5S,6R)-6-chloro-
3,4,5-trihydroxy-1-cyclohexene-1-carboxylate. Using the same strategy, the total synthesis of (—)-pericosine B was also
achieved.
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Fig. 1 Structures of naturally occurring pericosines

COOMe COOMe
() c
olge!
HO OH (Hg Y "o
OH OH
1

undiscovered pericosine



Vol.4 (2010)

7

1.Pam$MeAB&UC®%ﬁéﬁm$
DFAF

HHRD X S ICEEH I, 2007 i, H-BXU
(-)-pericosine A (1) DEEKIC X 2 HHRABLE DT
5 & CHHRROTE 2 s Lie, UL, 2
DEFFICBOTHFERTH S (- 1 (6)
B O TRBUE 15 BRE, #RIR 0.57% & h»
TS, EMEEIN. F2T, TOEH
TAREEIENZHE T 2 KAV 1 OEICRhEM

HO, COOH
@\ known
H O OH reference 8

69 %

NBS / H,O-dioxane

10 (48 %)

BRI D BRI DWW THRRET L 72

(+)-1 OF LW ERREEE%Z Chart 1 ISRL7. &
T, MBS 6 72 A L L, B
Tk RoFyyruntt ViFEik 7N
o, 2O, TEDFYTS— b 8 RBET, %
ERYITY9OBEER LI, TCTT, Hlfcsniz17
D 9% AKT B LIS X NOICHET LI,
SUATNVHAS LA TS5 T 0 —ZHOTH
#MIBl, TOWNRIZII% Lixol. Y19
Ik - DA U, NBS EIF X €5 L, Tn

7:R=H

CsOAc, DMF

39 % g

H OR
OH 6 steps, 54 % <jo <jo
(-)-quinic acid (6)

Tf,0, pyridine

8: R=OTf

COOMe

11 (20 %)

*10: 35% from 7 without isolation in the preceding 2 steps

COOMe COOMe

OH

LHMDS
85 %

o) O

10 12

(o}

HCI
85 %

TFA/MeOH|_ 13: Ry = R, = cyclohexyidene, X = ClI
89% = 1:R;=R,=H,X=Cl

Chart 1 Facile and efficient synthesis of (+)-pericosine A (1)
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Fig. 2 Four possible 3,4-cis-diastereomers of 6-chlorinated pericosines
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