
16) MsCl, Et3N
17) KOt  Bu, t  BuOH
18) 2 molL–1 HCl

19) PhI(OAc)2, 
      NaHCO3
20) 150°C, p-xylene

five steps

N

OMeO

O
Me

O
OMe

OMe

Synthesis of Weisaconitine D:

E

21) NaBH4, MeOH
22) TFA, H2O
23) MOMCl, DIPEA

24) NaBH4, MeOH
25) Tf2O, pyridine
26) DBU, DMSO
      120 °C

N

OMeO

O
Me

OMOM

OH
N

Me

O
Me

OH

OEt

OMe

27) m-CPBA, CH2Cl2
28) NaH, EtI, THF
      40 °C
29) Cp2TiCl2, Mn, H2O
      THF

30) NaH, Me2SO4, THF 
      60 °C
31) KOH, (CH2OH)2
32) Ac2O
33) LiAlH4
34) HCl(aq), THF

Weisaconitine D

1) Fe(NO3)3
    Na, NH3
2) n BuLi, 
    (CHO)n, THF

3) LiAlH4, THF
4) TBSCl, im.
    CH2Cl2
5) B, PhMe, ∆

five steps
(use of B )

OMe
MeO

C

CO2Me

O

B

MeO

TBSO

R

H

O

R = CO2Me

MeO

TBSO

R

H

CN

R = CO2Me

MeO OMOM

6) H2, Pd/C
7) PhNTf2
    LiHMDS, THF

8) NaCN, CuI
    Pd(PPh3)4
    MeCN, 80 °C9) 
9) C, [Rh(cod)OH]2
    H2O, dioxane, 
    100 °C

OMe
OMOM(MeO)3B

Li

10) Red-Al
      CH2Cl2, 0 °C
      to RT

11) DMP, NaHCO3
      CH2Cl2, 0 °C
      to RT
12) Ph3P=CH2, THF
      0 °C to RT

MeO

TBSO
H

CN

MeO OMOM

13) D,
       [Rh(PPh3)3]Cl
       PhMe, 120 °C

14) PhI(OAc)2, KOH
       MeOH
15) TBAF, THF

MeO

HO
H

HN

MeO OMOM

OMe

O

Me

N
OH

D

three steps

Synthesis of the Common Intermediate E:

E
two steps
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E36: A Unified Synthesis of: Weisaconitine D, Cochlearenine,  
 Paniculamine and N-Ethyl-1α-hydroxy-17-veratroyldictyzine



Synthesis of Cochlearenine, Paniculamine and N-Et-1α-OH-veratroyldictizine:
16) (COCl)2, DMSO
      Et3N, CH2Cl2
17) KOH, CH2O
      MeOH

18) MsCl, pyridine
19) KH, DMF

MeO

HO
H

HN

MeO OMOM

OMe

O

E

N

OMeO

O
MeMsO

OMOMH O
Me

20) NaI, Zn, DME, Δ
21) HCl, i  PrOH, THF
22) PhI(OAc)2, 
      NaHCO3, MeOH

23) Δ, p-xylene N

OMeO

O
Me

O
OMe

OMe
Me

24) Ph3P=CH2, THF;
      HCl 1 molL–1

25) Ph3CO2Li, THF

26) HBr/AcOH
      100 °C; aq. NaOH
27) Ac2O, pyridine
28) KOAc, AcOH, Δ

N

OMe

O
R

Me

R = H and Ac

O

OH

OAc
29) H2, Pd/C (cat.)
30) LiAlH4, THF

N

Me

O
H

Me
OH

OH

OH

H

H H

31) H2O2

N

O
H

Me
OH

OH

OH

HO Et
Paniculamine

N

O
H

Me
OH

OH

OVer

H

N-Et-1α-OH-veratroyldictizine

Et

31) F, DMAP (polymerbnd)
      CH2Cl2

COClMeO

MeO F

Cochlearenine

four steps

two steps

•  Various complex, secondary metabolites co-occur in the producing 
organism that often exhibit interesting bioactivities. Hence a unified 
synthesis by using a versatile intermediate provides an efficient approach.

•  With this approach the research group of Sarpong could so far gain 
access to C18, C20, C19 diterpenoid alkoids.

E36: A Unified Synthesis of: Weisaconitine D, Cochlearenine,  
 Paniculamine and N-Ethyl-1α-hydroxy-17-veratroyldictyzine
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