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Phomopsene diterpenes 1–3 were isolated from the fermentation of fungi

S.- H. Hou, Y.- Q. Tu, J. Am. Chem. Soc, 2023. 145, 21170–21175.
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First total synthesis report of 1–3, leading to the structural revision of 1
Strategic ring expansions to access fused 5/5/6/5 tetracyclic rings
5–6 consecutive stereogenic centers, including two quaternary carbon centers



1Retrosynthetic Analysis

5/5/6/5 tetracycles was generated from 
sequential ring expansions

Key Steps:
Nazarov cyclization/Ring expansions

A
B

C
D

Me

Me
Me

H
Me

H

Me

Me

H
HMe

Me Me
H

iso-phomopsene

Me

Me Me

H
HMe

Me

phomopsene

Me

Me CO2Me

H
HMe

Me

O

methyl phomopsenonate

O

OMOM

Me

HMe
Me

N
Me

OMOM
H

OH
Late-stage

Diversification Ring Expansion

Me

HMe
Me

Me
O OMe

O

H

Me

Me
Me

Me
O O

OMe

Nazarov Cyclization
& Ring Expansions

Me
O O

OMe
P

O OEt
OEt

O
H

Me

Me
Me

O

A B D

C

A B D

C

A
B D

FGI

c.f.) Tu, Nat Comm., 2022, 13, 2335.



2

Me
Me Me

N

O

S
O

S
F3C

O O

CF3

O O

Me
Me Me

N

O
Tf

H

N

Me
Me Me

N

O
H

Me

Me
Me

N
H

Me

Me
Me

Intramolecular [2+2] cyclization between keteniminium salt with alkene (Ghosez cycloaddition)
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c.f.) Catal. Sci. Technol. 2019, 9, 2380−2420.
        J. Am. Chem. Soc. 2021, 143, 11951−11956.
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PtO2-catalyzed reduction

Pt surface

H H H H

O
R4

R3R1

R2 R3R1

R2H H

O
R4

O
F3C

HO
R4

H
R4

H R5

R5
R5

R5

See slide 13 for DMP oxidation mechanism

Me

Me
Me

O

H
OH

Me 0.3 equiv. PtO2
1.0 atm H2 

TFA/EtOAc, rt
Me

Me
Me

H
O

Me

F3C

O

3.0 equiv. K2CO3
 CH2Cl2/MeOH, rt

1.0 equiv. DMP
CH2Cl2, rt

1.

2.

Me

Me
Me

H
O

Me

H
H H

63%
over 2 steps

H H

Alcoholysis & DMP oxidation

Me

Me
Me

H
OH

Me 0.3 equiv. PtO2
1.0 atm H2 

TFA/EtOAc, rt

Me

Me
Me

H
O

Me

F3C

O

H H
H

HO
Me

Me

Me
Me

H
OH

Me

H
K2CO3 DMP

Me

Me
Me

H
O

Me

H
H

O

Fischer esterification



17

Me

Me
Me

H
O

Me

H
H

1.2 equiv. LiHMDS
1.1 equiv. PhNTf2
THF, –78 ºC to rt

0.1 equiv. Pd(PPh3)4
3.0 equiv. MeMgBr

rt
66%

Me

Me

H
HMe

Me Me
H

iso-phomopsene

Me

Me
Me

H
O

Me

H
H

Vinyl triflate formation

N
TMS

TMS
LiH

N
SS

Ph
F3C

OO

CF3

OO

Me

Me
Me

H
OTf

Me

H
H

Pd0 OTf

Reductive 
elimination

Oxidative 
addition

Transmetallation

Pd
OTf

MeMgBrMeOTf

Pd
Me

Me

Kumada cross coupling



18

See Slide 13 and 16 for PtO2 reduction & DMP oxidation mechanism
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See Slide 13 for PtO2 reduction mechanism
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See Slide 22 for radical bromination
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