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Total Synthesis of Isomalabaricane Triterpenoids
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A"304) = E, rhabdastrellic acid A (1)
ICs0 = 1.46 uM (HL-60)
A13014) = 7, stelletin E (2)
ICs0 = 3.9 nM (HCT-116)

Rhabdastrellic acid A (1) and stelletin E (2) are among the
flagship members of the isomalabaricane triterpenoids, a

rare family of marine natural products that continue to attract
attention for their remarkably specific antitumor properties.
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Nonetheless, and despite several impressive efforts, the
isomalabaricanes have yet to succumb to total synthesis in the
38 years since their first isolation.

This is perhaps due to the complexity of their trans-syn-trans
perhydrobenzindene core, whose imposing strain and
unorthodox boat-boat conformation stymies many of the

traditional synthetic techniques for constructing polycyclic
terpene systems.



Retrosynthetic Analysis
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Forward Synthesis: Constructing enyne 6

Me 1. TosMIC, +-BuOK Me
ﬁ% Me 94% o&'\ﬂ% Me
= 7,
Me 2. NBS, THF/H,O o

then KZCOS, 82%,
10 d.r=1:1 1

Van Leusen Redunctive Cyanation of Ketone followed by Epoxidation
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Forward Synthesis: Constructing enyne 6
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Forward Synthesis: Constructing enyne 6

Ti-Mediated Reductive Radical Polyene Cylization
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Forward Synthesis: Constructing a-fluoro hydrazone 12

PivO H NHTs
Me ~ ; M Me N/
Me 7. [Au(PPhg)CI] e =
TIPSO Me AgOTHf, Selecfluor TIPSO v
e
Me then NH,NHTs H Me
6 81% , dr > 20:1 12
Gold(l)-Catalyzed Rautenstrauch Rearrangement to Synthesize Cyclopentenone
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Forward Synthesis: Constructing key trans-syn-trans intermediate 15
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Reductive Zirconation and Copper Cat. Cross-Couplin
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Forward Synthesis:

Accessing vinyl bromide 22 for late-stage coupling

(COBr),
DMF

H
0 Me o.
M %: H
e N 0
Me H Me Me
17

0 Me H o
M W @
© N Me
Me H Me BY
22

Bromination using Vilsmeier Reagen
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Forward Synthesis: Building up coupling partners 20

Zincke Reaction followed by Horner-Wadsworth-Emmons

Cl
NO,
Me = 5
N Me \@| Cl
| NO, N
~
N NO,
3-picoline 19
NO,
(”) 0]
E P
o (EtO), V\HJ\OMe
21 Me
BusSn NN OMe
Me Me LHMDS
. |
o o
(n ,@G\G) EtO-P-0O OMe
eo " & o7 __ A D Rs) Me
to\wH EWG T\ H o,
J

Me
Me,NH |

LiCl
Me NMe,

N

N

NO,

BUSSHWO
Me
18

2 Me ~ | Me,NH,C|
® N
NHMe, MesNH N ~NMe,
NO, NO,
NO,
NH,
NO,
NaOH \
NO,
LiSnBus
AcCl =0
— —
THF Me,N Me
AcCl

\_NMe,

[ Bu;;SnW\\OLi l
Me



BusSn” X
Me Me

20
13. Pdy(dba)g (10 mol%)

PhgAs ( 30 mol%), NMP
Me H 70 °C, 45% d.r = 8:1

Me 14. MezSnOH, DCE
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22

hv, 400 nm

33%

(+)-rhabdastrellic acid A (1)

(63% recovered 1,
53% after two cycles)

(+)-stelletin E (2)

Stille Couping, Saponification, Photoisomerization
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