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denudatine-type alkaloids 
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Introduction 

1. Lepenine  is a diterpene alkaloid which belongs to denudatine family  

 

2. Contains challenging  and very complex hexacyclic  molecular architecture 
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3. Interesting because they are chemical and biosynthetic precursors of 

    aconitine-type alkaloids  

 

4.These aconitine type alkaloids are well-known for their potent bioactivity  

    such as inhibition of the voltage-dependent sodium ion channel 

 

 

Weiner, K.; Tsai, T. Y. R.; Nambiar, K. P. Can. J. Chem. 1978, 56, 1451 
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guaiacol, PPh3
DEAD

toluene, 0 oC

87 %, >99 % ee

OMe

O

MeO2C

1. DIBAL-H

Et2O, hexane

-78 to -40 oC

vinylmagnesium chloride
THF, -40 to 0 oC, 94 %
(1: 1.6 mixture)
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O

OH

cat. 4-nitrophenol

(EtO)3CMe, reflux
9 d, 85 %

OMe

OHMeO2C

Me

1. MsCl, Et3N

CH2Cl2, 0 oC, 85 %

2. O3, CH2Cl2, MeOH

-78 oC, NaBH4,

-78 to 0 oC, 86 %
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OMsMeO2C
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Synthesis of tetralone core  
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OMe

OMsMeO2C
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PivCl, pyridine
DMAP, CH2Cl2

rt, 80 %, 91 % ee
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OPiv

1. aq. LiOH, THF

MeOH, 0 oC

2. TFAA, TFA, CH2Cl2
rt, 82 % (two steps)
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tethered Diels-Alder reaction 
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1. vinylmagnesium chloride

THF, -40 oC, 85 %

2. AgOTf (5 mol%)
toluene, reflux
1 h, 63 %
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CH2Cl2, 0 oC, 89 %
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DMAP, CH2Cl2,
rt, 85 %
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Intramolecular Mannich reaction 

OMs

OMe

Me

H

O
H

O
NEt

Alloc

Pd(PPh3)4, AcOH

CH2Cl2, reflux
75 %

OMs

O

Me
N
Et

H

OMe

OMs

OMe

Me

H

OH
H

OH
NEt

Alloc

DMP, CH2Cl2

rt, 79 %

OMs

OMe

Me

H

O
H

O
NEt

Alloc

9 



Intramolecular Diels-Alder reaction 
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1. TBSOTf, 2, 6-lutidine
CH2Cl2, rt, 91 %

2. SmI2, MeOH, THF

0 oC, 96 %

O

TBSO

Me
N
Et

H
Red-Al, toluene

0 oC, 88 %

OH

TBSO

Me
N
Et

H

BH3.THF, THF

rt, H2O, 0 oC

NaBO3.H2O

0 oC to rt, 54 %
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1. NaBH4, CeCl3.7H2O

MeOH, 0 oC 83 %

2. TBAF, THF

65 oC, 93 %

(-)-lepenine 
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End game of the synthesis  
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Key features of the synthesis  

2. Construction of hexacyclic ring system via tethered intramolecular  

    Diels-Alder reaction, Mannich reaction and Diels-Alder reaction between  

     an ortho-quinone and ethylene 
 

1. Chirality transfer from L-lactic acid methyl ester via Claisen rearrangement 
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