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Asymmetric Total Synthesis of (+)-Waihoensene

Significance: Huang, Yang, and co-workers re-
port the asymmetric synthesis of (+)-waihoensene 
in 15 steps. Waihoensene features a congested 
[6,5,5,5] tetracyclic core, containing four contigu-
ous quaternary carbons and a cis-fused six-mem-
bered ring.

Comment: In five steps, enone A is transformed 
into G, which undergoes diastereoselective Conia-
ene reaction to H. Enyne H is elaborated to J 
through a Pauson–Khand reaction, followed by a 
nickel-catalyzed 1,4-addition. Reduction of the exo-
cyclic double bond is achieved by Fe(acac)3/PhSiH3-
mediated intramolecular HAT reaction to give N. 
Shortly after the publication of this synthesis, Sny-
der and co-workers reported another synthesis of 
this natural product following a very similar strategy 
(Angew. Chem. Int. Ed. 2020, DOI: 10.1002/
anie.202004177).

OEt

O O
TMS

O
TMS

O

OO
O

B, THF, 0 °C to r.t.

98%

1. D (5 mol%), E (10 mol%) 
    Me3Al, Et2O, –30 °C
    then n-BuOCH2NEt2
2. MCPBA, CH2Cl2

           61%, 91% ee

3 steps

t-BuOK (50 mol%)
DMSO

83%

Co2(CO)8, N2O (1 atm)
DCE, 80 °C

59%

O

O

O

O

O

O

OO

Pauson–Khand reaction

Ni(acac)2 (10 mol%)
LiBr, Me2Zn

Et2O–PhMe (1.6:1), 0 °C to r.t.

K, PTSA•H2O (5 mol%) 
Et2O

91%

1. MePPh3Br, t-BuOK
    PhMe, Δ
2. 1 M aq HCl
    THF–H2O (5:1)

Fe(acac)3 (20 mol%)
PhSiH3, EtOH

60 °C

LiHMDS, MeI, THF
–78 °C to r.t.

90%

MePPh3Br, t-BuOK
PhMe, Δ

90%

A C F

GHI

J L M

NO

O

O
P N

Ph

Ph
O–Cu+

O

S

ED

OO

K

42%

81%

69%

75%

Wittig olefination

Wittig olefination

(+)-Waihoensene

MgBr TMS

B

Conia-ene reaction

HH H

intramolecular
HAT reaction

SYNFACTS Contributors: Erick M. Carreira, Moritz J. Classen
Synfacts 03062020, 16(06), 0617 Published online: 15.05.20201 861 -1 958186 1- 194 X
DOI: 10.1055/s-0040-1706993; Reg-No.: C02320SF ©Georg Thieme Verlag  Stuttgart · New York

Category

Synthesis of Natural 
Products and 
Potential Drugs

Key words

(+)-waihoensene

Conia-ene reaction

Pauson−Khand 
reaction

Wittig olefination

intramolecular HAT 
reaction

T
hi

s 
do

cu
m

en
t w

as
 d

ow
nl

oa
de

d 
fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 U
na

ut
ho

riz
ed

 d
is

tr
ib

ut
io

n 
is

 s
tr

ic
tly

 p
ro

hi
bi

te
d.


