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Introduction  
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  In particular, Methyl N- decarbomethoxychanofruticosinte displays 

     antitussive activity in a citric acid induced guinea pig cough model 

     and also shows relaxation activity against phenylephrine-induced  

     contractions of rat aortas  
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 Theses alkaloids have been isolated from Kopsia (Apocynaceae) 

  Methyl chanofruticosinates belongs to growing family of indole alkaloids 

 widely distributed in tropical Asia and they have been 

     historically used for  the treatment of rheumatoid arthritis  
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R, R' = H, OMe, OH, OCH2O

R'' = H, CO2Me

X = H, OH

Y = H, O
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Retrosynthetic analysis 

3 



N
H

O
1. NaH, BnBr

DMF, 83%

2. LDA, ICH2CH2OTBS
THF, 65%

3. tBuOK, acrylonitrile
tBuOH, THF, 70%
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1. NiCl2.6H2O, NaBH4
NH2NH2.H2O, NaOH,

EtOH

2. Pd/C, H2, EtOH
90% over two steps
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1. 2-bromoacetyl chloride
CH2Cl2, NaOH

2. HBr, THF
3. 0.05 mol%TPAP

NMO, CH2Cl2

69% over 3 steps
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78%
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N
H

N
O HO

Na, Liq. NH3
THF, tBuOH 1.BH3.THF

2. Py. SO3, DMSO
Et3N, CH2Cl2
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52% over 3 steps

Racemic Synthesis 
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Iodination is much faster than Oxidation of enolate? 
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LiHMDS, THF

-78 oC, 30 min

then I2, -78 oC to rt
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35-78% yields
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favoured
approach

unfavoured
approach

1, 3-diaxial
interaction
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LiHMDS, THF

-78 oC to -40 oC, 30 min

then I2, -40 oC to rt
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K2CO3, H2O2
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HCl

MeOH

45% for two
steps
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Preparation Starting material for enantioselective Synthesis 
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acrylonitrile
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(Boc)2O, DMAP

THF

94% ee

48% over 4 steps
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OTBS

NC

1. K2OsO4, NaIO4

2. NaBH4, EtOH
CH2Cl2

3. TBSCl, Imidazole
CH2Cl2

91% over 3 steps

1. NiCl2.6H2O, NaBH4
NH2NH2.H2O, NaOH
EtOH

2. Pd/C, H2, EtOAc
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HN

OTBS

1. 2-bromoacetyl chloride
CH2Cl2, NaOH

2. HBr, THF
3. 0.05 mol% TPAP, NMO

CH2Cl2
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O

Br

88% over two steps

68% over 3 steps



9 

1. SmI2, THF, 78%

2. BH3.THF, then
KCl

3. Py.SO3, DMSO
Et3N, CH2Cl2

74% over 2 steps
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Conclusion and key features 

 achieved the total synthesis of Methyl N- Decarbomethoxychanofruticosinate in both 

racemic    and enantioselective forms for the first time 

  racemic synthesis- 16  linear steps and enantioselective    synthesis- 19 linear steps 

  SmI2-mediated intramolecular Reformatsky-like reaction to create seven- membered  

      ring and  Intramolecular oxidative coupling to install caged and strained ring system 
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