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Palladium-Catalyzed Decarboxylative Vinylation of Potassium Nitrophenyl Acetate: Application to the Total 

Synthesis of (±)-Goniomitine
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Total Synthesis of (±)-Goniomitine

Significance: Goniomitine, a monoterpene indole 
alkaloid belonging to the aspidosperma family, 
has been a popular target for total synthesis with 
five successful endeavors so far. While most strat-
egies rely on the early-stage construction of the 
2,3-difunctionalized indole structure, Zhu and co-
workers start with a newly developed decarboxyl-
ative vinylation. The indole is formed together with 
the saturated rings late in the synthesis during an 
impressive one-pot reaction, affording the natural 
product in only seven steps.

Comment: The authors employ a novel palladium-
catalyzed decarboxylative vinylation of a potassi-
um acetate D with a vinyl triflate B to quickly ac-
cess nitroarene F. After conversion into azide G, 
an intriguing reaction cascade is triggered. In a 
single pot, oxidative cleavage of the cyclopentene, 
followed by simultaneous reduction of the nitro 
and the azide group and subsequent triple cycli-
zation yields the protected natural product as a 
single diastereomer with excellent yield.

OEt OTf

TBSO

NO2 CO2Me NO2

HN

HN
N

HN
H N

HN
H

3 steps

48%

3 steps

85%

[PdCl(allyl)]2 (5 mol%)
E (15 mol%)

diglyme, 100 °C

then TBAF, THF, r.t.

A B

C D

70%

DPPA, DIAD, Ph3P
THF, 0 °C to r.t.

72%

F

GHI

K L (±)-Goniomitine

palladium–catalyzed
decarboxylative vinylation

O3, NaHCO3
MeOH, –78 °C

then Me2S
–78 °C to r.t.

then
Zn, CaCl2, Δ

NaNaph
THF, –20 °C

80% 65%

NH2

OBn

O

OHC
H2N

NO2

OBn

O

N3

NO2

OBn

N3

NO2

OBn

HO

OBn

CO2K

O

PCy2i-Pr

i-Pr

i-Pr

E

OBn OBn OH

OHC

SYNFACTS Contributors: Erick M. Carreira, Simon Breitler
Synfacts 02052013, 9(5), 0461 Published online: 17.04.20131 8 6 1 - 1 9 5 8 1 8 6 1 - 1 9 4 X
DOI: 10.1055/s-0033-1338307; Reg-No.: C01713SF ©Georg Thieme Verlag  Stuttgart · New York

Category

Synthesis of Natural 
Products and 
Potential Drugs

Key words

goniomitine

decarboxylative 
vinylation

potassium 
nitrophenyl acetate

cyclization cascade

of the 
month


