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hydrophenanthrene

      II                                       III
core skeleton of hasubanan alkaloid

Ø Isolated from the plants of the genus Stephania

Ø Exhibit a range of biological activities, e.g.: 
antiviral, antimicrobial and cytotoxic activities



Introduction

Ø Periglaucine A-C (1-3) 
was isolated from 
Pericampylus glaucus in 
2008

Ø 2,4 and 5 was 
synthesized via Corey 
CBS-catalyzed 
enantioselective Diels-
Alder reaction in 2011

Ø 6 was the first case of 
enantioselective total 
synthesis of hasubanan 
alkaloid 
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Synthetic Route of (+)-periglaucine C (3)
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Deprotection

Ring closure metathesis

Hydrolysis + 
oxidative cleavage

Hayashi-Miyaura 
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Intramolecular
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i) DMP
ii) LiCl, DMSO

82%, over two steps
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Functionalization of (+)-periglaucine C (3)

O

N
OMe

Me

O
O

O

OMe

O

(+)-periglaucine C (3)

Vaska’s catalyst
TMDS, toluene

then MeOH, HCO2H
72%

O

N
OMe

Me

O
O

O

OMe

(+)-periglaucine A (1)

K2CO3, MeOH

85%
O

N
OMe

Me

O
O

O
MeO

(+)-periglaucine B (2)

O

N
OMe

Me

O
O

HO
MeO

O

(+)-N, O-dimethyloxostephine (4)

i) K2CO3, MeOH
46%

ii) NaBH4
90%

BzCl, pyridine
68%

O

N
OMe

Me

O
O

BzO
MeO

O

(+)-oxostephine (5)

Catalytic reduction Isomerization

Isomerization + Reduction Deprotection



Me O O Me

O Me
OH

O
O

MeMe OH

OH

OH

O
O

MeMe OH

O

O

O
O

MeMe

O
O

MeMe

- MeOH
- MeOH

Cl

O

16

S
O

OO

H

Me O O Me

H
PTSA

S
O

OO

OH

O
O

MeMe OH

O Me

OH

O
O

MeMe

O
O

MeMe

H

O

O
O

MeMe

O
O

MeMe
H

N

N

OH

O
O

MeMe OH

OH
i) PTSA, 2,2-DMP

91%

ii) acryloyl chloride
EtN(i-Pr)2, 4-DMAP

89%

O

O
O

MeMe

O
O

MeMe

O
i) Hoveyda-Grubbs II

86%

ii) H6IO5, EtOAc
iii) Ph3PCHCO2Et

83%, over two steps

O

O
O

CO2Et

O

MeMe

141615

Acetonide protection

Acylation

PTSA

4-DMAP



OH

O
O

MeMe OH

OH
i) PTSA, 2,2-DMP

91%

ii) acryloyl chloride
EtN(i-Pr)2, 4-DMAP

89%

O

O
O

MeMe

O
O

MeMe

O
i) Hoveyda-Grubbs II

86%

ii) H6IO5, EtOAc
iii) Ph3PCHCO2Et

83%, over two steps

O

O
O

CO2Et

O

MeMe

141615

N

N

H

EtN(i-Pr)2 EtHN(i-Pr)2 + Cl EtHN(i-Pr)2Cl

Prevent formation of HCl



OH

O
O

MeMe OH

OH
i) PTSA, 2,2-DMP

91%

ii) acryloyl chloride
EtN(i-Pr)2, 4-DMAP

89%

O

O
O

MeMe

O
O

MeMe

O
i) Hoveyda-Grubbs II

86%

ii) H6IO5, EtOAc
iii) Ph3PCHCO2Et

83%, over two steps

O

O
O

CO2Et

O

MeMe

141615

Ring closing metathesis

NMesMesN

Ru

OMe
Me

Cl
Cl

L
Ru

OMe
Me

Cl
Cl

O

O
O

MeMe

O
O

MeMe

OO

O

R

16

R
O

O

O

Me
Me

Ru
Cl
Cl

L

R

O
O

L
Ru

Cl
Cl

O

R

O

O

R

O

Ru
Cl
Cl

L

O

O
O

MeMe

O
O

MeMe

O

O

Me
Me



O

O
O

MeMe

O
O

MeMe

O

O

O
O

MeMe

O

O
IO

HO
OH

O OH

O

O
O

MeMe

O

O

H
CHCO2EtPh3P

O

O
O

MeMe

O

O PPh3

CO2Et

O

O
O

CO2Et

O

MeMe

I
O

OH

OH
OH

HO
HO

O

O
O

MeMe

O
O

O

O
Me Me

I
OH

OH

O
OH

H

HO

O

O
O

MeMe

O
O

O

OH
Me Me

I
OH

OH

O
OHHO

repeat

Wittig reaction

O

O
O

MeMe

O
O

MeMe

O
i) Hoveyda-Grubbs II

86%

ii) H5IO6, EtOAc
iii) Ph3PCHCO2Et

83%, over two steps

O

O
O

CO2Et

O

MeMe

1416



O

O
O

CO2Et

O

MeMe

14

[RhCl(cod)]2, Et3N
93%

O

O B OH

OH

OPMB

13

O

O
O

O
O

CO2Et

O

MeMe 17

OPMB

DDQ

then DMP
85%

O

O
O

O
O

CO2Et

O

MeMe

CHO

12

Hayashi-Miyaura 
conjugate addition

LnRh-Cl

13

B
OH

HO OH

O

O RhLn

OPMB

14

O

O
O

O
O

CO2Et

O

MeMe

OPMB
RhLn

LnRh-OH

Et3N

Et3NH Cl

H2O

17

OA+RE

β-MI

+ H2O



O

O
O

O
O

CO2Et

O

MeMe 17

O

OMe

O

O

Cl

Cl

NC

NC

OMe
O
H

H

OO
Cl Cl

NC CN

H+ OMe

O
H2O

+

OH
Cl

Cl

NC

NC
OH

OMe

O OH

H+

OMe

O

+ OH

O
I

O

AcO OAc
OAc

O
I

O

AcO OAc
O

Ar

H

O

O

O
I

O

OAc

Ar H

O
+ +

HO H

O

12

Ar

H

Ar

H

Ar

H

H Ar

O

O
O

CO2Et

O

MeMe

14

[RhCl(cod)]2, Et3N
93%

O

O B OH

OH

OPMB

13

O

O
O

O
O

CO2Et

O

MeMe 17

OPMB

DDQ

then DMP
85%

O

O
O

O
O

CO2Et

O

MeMe

CHO

12

Deprotection

Oxidation

DDQ

DMP



Intramolecular
photoenolization 

Diels-Alder reaction

O O

O OO O
MeMe

O

O
Ti

O

O

OiPr

OiPr

L

18

O

O
O

O
O

CO2Et

O

MeMe

CHO

12

hv (= 300 nm)
Ti(Oi-Pr)4

TADDOL (S)
65% OEt

O O

O
O

H
EtO2C OH

H

O O
MeMe

11

O

O
O

O
O

CO2Et

O

MeMe

CHO

12

hv (= 300 nm)
Ti(Oi-Pr)4

TADDOL (S)
65%

O O

O
O

H
EtO2C OH

H

O O
MeMe
11



O O

O
O

H
EtO2C OH

H

O O
MeMe

11

O O

O
O

H
EtO2C

O O
MeMe

ODMP
R1 O

OO

Et Cl R1 O

OO

R2 R2

R1 R2

HO

O O

O
OO O

MeMe

OH Krapcho decarboxylation

i) DMP
ii) LiCl, DMSO

82%, over two steps
iii) Pd(OAc)2, O2

73%

O
O

O

O O
O O

MeMe
10

O O

O
O

H
EtO2C OH

H

O O
MeMe

11



R1

HO

HX

X

R1

O

R2

R2

R1 R2

O

X

H

HX

Pd0

O2 + 2 HX

H2O2

10

O
O

O

O O
O O

MeMe

R1 R2

O PdII

H
R1 R2

O

10

PdIIX2

PdII

PdII
X

Pd(II) catalyzed 
aerobic oxidation

σ-bond 
metathesis

β-hydride
eliminationRE

oxidation

i) DMP
ii) LiCl, DMSO

82%, over two steps
iii) Pd(OAc)2, O2

73%

O
O

O

O O
O O

MeMe
10

O O

O
O

H
EtO2C OH

H

O O
MeMe

11



O
O

O

O O
O O

MeMe
10

MeNH2

O
O

HO

O
O

MeMe
HN

O

O

Me

O
O

O

O
O

MeMe

N O

OBn

Me

O
O

HO

O
O

MeMe

N O

O

Me

O
O

O

O
O

MeMe
HN

O

O

Me
H

H

O
O

HO

O
O

MeMe

N O

O

Me

O
O

HO

O
O

MeMe

N O

O

Me

H
H

O
O

HO

O
O

MeMe

N O

O

Me

Br

H

Br

O
O

O

O
O

MeMe

N O

OBn

MeBr

O
O

BnO

O
O

MeMe

N O

19

OBn

Me

O
O

O

O O
O O

MeMe
10

MeNH2
sealed tube
then BnBr
NaH, THF

78%

O
O

BnO

O
O

MeMe

N O

19

i) 50% TFA (aq.)
then NaBH4

ii) TESOTf
d.r. 1:1 at C10

71%, over two steps

OBn

O
O

BnO

OTES
OH

N O

20

OTES

Me Me

Ring-opening 
aminolysis 

Intramolecular 
Michael addition



O
O

O

O O
O O

MeMe
10

MeNH2
sealed tube
then BnBr
NaH, THF

78%

O
O

BnO

O
O

MeMe

N O

19

i) 50% TFA (aq.)
then NaBH4

ii) TESOTf
d.r. 1:1 at C10

71%, over two steps

OBn

O
O

BnO

OTES
OH

N O

20

OTES

Me Me

O
O

BnO

O
O

MeMe

N O

19

OBn

Me
O CF3

O

H

O
O

BnO

O
O

MeMe

N O

OBn

Me
HH2O

O
O

BnO
O N O

OBn

Me
HO Me

Me
O

H
H

F3C

O

O

O
O

BnO
O N O

OBn

Me
HO Me

MeHO

repeat

O
O

BnO
OH N O

OBn

MeOH

O
O

BnO
OH N O

OBn

MeOH

H

O
O

BnO
OH N O

OBn

MeOH

OH2

O
O

BnO
OH N O

OBn

MeOH

OH2
H transfer

O
O

BnO
OH N O

OHBn

MeOH

OH

O
O

BnO
OH N O

MeOH

O

H
O

O

BnO
OH N O

MeOH

OH



O
O

O

O O
O O

MeMe
10

MeNH2
sealed tube
then BnBr
NaH, THF

78%

O
O

BnO

O
O

MeMe

N O

19

i) 50% TFA (aq.)
then NaBH4

ii) TESOTf
d.r. 1:1 at C10

71%, over two steps

OBn

O
O

BnO

OTES
OH

N O

20

OTES

Me Me

O
O

BnO

O
O

MeMe

N O

19

OBn

Me
O CF3

O

H

O
O

BnO

O
O

MeMe

N O

OBn

Me
HH2O

O
O

BnO
O N O

OBn

Me
HO Me

Me
O

H
H

F3C

O

O

O
O

BnO
O N O

OBn

Me
HO Me

MeHO

repeat

O
O

BnO
OH N O

OBn

MeOH

O
O

BnO
OH N O

OBn

MeOH

H

O
O

BnO
OH N O

OBn

MeOH

OH2
H transfer

O
O

BnO
OH N O

OHBn

MeOH

OH

O
O

BnO
OH N O

MeOH

O

H
O

O

BnO
OH N O

MeOH

OH



O
O

O

O O
O O

MeMe
10

MeNH2
sealed tube
then BnBr
NaH, THF

78%

O
O

BnO

O
O

MeMe

N O

19

i) 50% TFA (aq.)
then NaBH4

ii) TESOTf
d.r. 1:1 at C10

71%, over two steps

OBn

O
O

BnO

OTES
OH

N O

20

OTES

Me Me

O
O

BnO

OSiEt3
OH

N O

20

OSiEt3

Me

Selective
Protection

O
O

BnO
OH N O

MeOH

OH
TES OTf

TES OTf



O
O

BnO

OTES
OH

N O

OTES

Me

i) DMP
ii) PTSA, MeOH

72%, over two steps
iii) NaH, MeI

86%

20

O

N
OMe

Me

O
O

OMe

O
BnO

i) Pd/C, Pd(OH)2/C
THF/IPA 3:1, H2

O

N
OMe

Me

O
O

OMe

O
HO

21 22

ii) DMP, DCM
88%, over two steps

O

N
OMe

Me

O
O

O

OMe

O

(+)-periglaucine C (3)

O
O

BnO

OTES
OH

N O

20

OTES

Me

DMP

O
O

BnO

OTES
O

N O

OTES

Me

deprotection of TES O

N
OH

Me

O
O

OH

O
BnO

NaH-mediated methylation O

N
OMe

Me

O
O

OMe

O
BnO

21

(+)-periglaucine C (3)

O
O

BnO

OTES
O

N O

OTES

Me

via PTSA

DMPPd/C catalyzed hydrogenation O

N
OMe

Me

O
O

OMe

O
HO

22



R1

O

N Me

R2

[Ir]

[Ir] – [Si]
H

[Si] – H

R1

O

N Me

R2

[Ir] – [Si]

R1

O

N Me
R2

[Si]
[Ir]
H

R1

O

N Me

R2

[Si]

R1 N Me

R2

[Si] – H

R1 N Me

R2

(+)-periglaucine A (1)

O

N
OMe

Me

O
O

O

OMeMeO

O

N
OMe

Me

O
O

O
MeO

(+)-periglaucine B (2)

O

N
OMe

Me

O
O

O

OMe

O

(+)-periglaucine C (3)

Vaska’s catalyst
TMDS, toluene

then MeOH, HCO2H
72%

O

N
OMe

Me

O
O

O

OMe

(+)-periglaucine A (1)

K2CO3, MeOH

85%
O

N
OMe

Me

O
O

O
MeO

(+)-periglaucine B (2)

OA

β-MI

RE



O

N
OMe

Me

O
O

O

OMe

O

(+)-periglaucine C (3)

O

N
OMe

Me

O
O

HO
MeO

O

(+)-N, O-dimethyloxostephine (4)

i) K2CO3, MeOH
46%

ii) NaBH4
90%

BzCl, pyridine
68%

O

N
OMe

Me

O
O

BzO
MeO

O

(+)-oxostephine (5)

O

N
OMe

Me

O
O

HO
MeO

O

(+)-N, O-dimethyloxostephine (4)

O

N
OMe

Me

O
O

BzO
MeO

O

(+)-oxostephine (5)

O

N
OMe

Me

O
O

O

OMeMeO

O

O

Cl
N

N

O

N

O



Thank you !


