
O

O

Cl

S-(+)-carvone

O

OH
HO

O

O
H

Au

O

O

Au
H

O

O

Au

NaOCl + HCl OH

Cu

CuI +
OH

OH

Rh
H

H

insertion

RhCl(PPh3)3 + H2

O

OH
HO

O

O

O

O
Rh

H

OHAu

O

O

Au

AuCl

H

reductive elimination

O

O

RhCl(PPh3)3, H2

O

Cl

H OH

K2CO3+



O

O

H

O

O

O

Ph N
SO2Ph

O
OH

O
O
O

O
O

O
O

HO

O
O

O
O

N
SiSi

O

O O

H

H

O

O

OH

O

O

O

O

OH

O
O

O
O

O
O

AcO

N
O

Ph SO2Ph

O O

H OAc

H

Diels-Alder reaction

beshanzuenone D

H



EtO

O
P

OEt

O

OEt
EtO

O
P

OEt

O

OEt

MgCl

EtO

O
P

OEt

O

OEt
O Et

EtO

OH
P

OEt

O

OEt
O Et

EtO

OH
P

OEt

O

OEt
O Et
OH

P
OEt

O

OEt
HO Et

Et

O
P

OEt

O

OEt
H

Et

O
P

OEt

O

OEt Et

O
P

OEt

O

OEt
TMS

H

Et

O
P

OEt

O

OEt
TMS

Et

O
P(OEt)2

O

O
TMS

MgCl
Cl

H
NEt3

Et Cl

O

H Cl

OH2

O

O
P

OEt

O

OEt
O Et

H

keto-enol tautomerization

CO3

I TMS

CO3

O

HWE reaction



P(OEt)2

O

Et

O

TMS

Zn
I

I

Et

O

TMS

Zn
I

Et

O

TMS

Zn
I

CN

Et

O

TMS
CN

O

O O
Si

OTf

O O

O

Si

OHTf

Et

OAc

TMS
CN

H2N
OH

Ph Ph

OH

Ph Ph

O O

O
H

N
H

OH

A

Ph

Ph
HO

N
OH

Ph

Ph

NPh

Ph H

OMs

OTMS

Et

O

CNSi
I

H

S
OO

H
NEt3

OtBu

S
OO

Cl H

NEt3



NPh

Ph

NPh

Ph
NO2

NPh

Ph
NO2

NPh

Ph
NO2 + Et

OAc

TMS
CN

A

Et

OAc

TMS
NC PdLn

Et Si

CN

LnPd

OAc Et
CN

PdLn

NPh

Ph
NO2

N NO2

NC

Ph
Ph

N NO2

NC

Ph
Ph

N
O

O
N

O

O

H

N O

[Pd(cinnamyl)CP]
(S,S,R,R,S,S)-TL
B(OEt)3
Et2BOMe

PdLn


