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Total Synthesis of Neurymenolide A Based on a Gold-Catalyzed Synthesis of 4-Hydroxy-2-pyrones
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Total Synthesis of Neurymenolide A

Significance: Neurymenolide A is an unusual 
α-pyrone macrolide that was isolated in 2009 from 
the Fijian red alga Neurymenia fraxinifolia, exhibit-
ing a broad scope of biological activity. This work 
represents the first total synthesis of the natural 
product and features a series of remarkably selec-
tive transition metal-catalyzed transformations to 
build up the highly sensitive cyclophane scaffold.

Comment: The route is based on a novel gold-
catalyzed pyrone synthesis that allowed for 
selective alkyne activation within intermediate F. 
α-Pyrone H was subjected to efficient alkyne meta-
thesis to construct macrocycle J. Neurymenolide 
A acetate (K) exists as a mixture of interchanging 
atropisomers and the synthetic material obtained 
was identical to a sample derived from natural 
sources. Deprotection of K led to rapid degrada-
tion.

O

ORO

H

O

OAcO

H

O O

OAcO O

Ot-Bu

OTBS
O

O

O

OH

SnBu3

H2 (1 atm), Lindlar cat.
quinoline (cat.)

EtOAc−1-hexene (1:1), r.t.

I (5 mol%), PhMe
5 Å MS, r.t.

G (5 mol%)
MeNO2–AcOH (4:1, 0.04 M)

Ac2O, Et3N, CH2Cl2, 0 °C

O

ORO

H

C (1.2 equiv), CuTC (1.5 equiv)
NMP, 0 °C

Ac2O, Et3N, DMAP (cat.)
CH2Cl2, 0 °C

1.

93%

LDA, TBSCl
THF–HMPA (7:1), −78 °C to r.t.

K2CO3, MeOH, 0 °C

1.

2.

2.

73%

1.

2.

R = Ac
R = H

K2CO3 
MeOH, 0 °C

A

F H

J
K
Neurymenolide A

3 steps

49%
B D

OTBS
HO

O

E

(  )5
(  )5

93%

5 steps

48%

alkyne metathesis

gold-catalyzed a-pyrone synthesis

R = PMP

88%

84%

deconjugative
Ireland–Claisen
rearrangement

CI

OTBS

i-Pr

i-Pr

i-Pr

P AuNTf2Cy
Cy

G

Mo

Ph

OSiR3R3SiO

R3SiO OSiR3

K+

I
–

SYNFACTS Contributors: Erick M. Carreira, Oliver F. Jeker
Synfacts 02102012, 8(10), 1047 Published online: 19.09.20121 8 6 1 - 1 9 5 8 1 8 6 1 - 1 9 4 X
DOI: 10.1055/s-0032-1317279; Reg-No.: C00612SF ©Georg Thieme Verlag  Stuttgart · New York

Category

Synthesis of Natural 
Products and 
Potential Drugs

Key words

neurymenolide

α-pyrones

alkyne metathesis

gold

molybdenum

of the 
month

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.


