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1) Baker's yeast
    H2O/DMSO, 30°C
2) TsHNNH2, C7H8, 70°C
3) mCPBA, DCM, 0°C,
    then PPTS, rt
4)TBSOTf, 2,6-lutidine, 50%
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5) nBuLi, THF, -50°C,
    then MeI, nBuLi, -50°C to rt
    then (HCHO)n
6) isobutyric acid, DCC, DMAP,
    DCM, rt

7) LDA, THF, -78°C, then TMSCl, 
    -78°C to 75°C
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8) TMSCHN2, MeOH/C7H8
9) MeLi, Et2O, 0°C to rt
10) BH3*THF; THF, 50°C
11) Swern
12) KOH, THF/MeOH, 0°C to rt
13) H2, Pd/C, EtOAc, rt

14) NH2OBn*HCl,
       NaOAc, 85°C
       MeOH/H2O

O

TBSO
N
OBn

15) Pd(OAc)2, PIDA, 
      AcOH/Ac2O, 100°C
16) HCl, 85°C
      H2O/MeOH/THF/ac
17) DMP, DCm, rt
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18) vinyl-MgBr, CeCl3* 2LiCl,
      THF, -78°C
19) Grubbs, CH2Cl2, rt
20) TFA, CH2Cl2, 0°C to rt
21) LiAlH4, THF, 0°CO
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22) H2, [C8H12]Ir[P(C6H11)3C5H5N]Pf6, DCM, rt
23) DMP, CH2Cl2,rt
24) LDA, THF, 0°C, then HMPA, DMS
25) N-Chloroaniline, CH2Cl2, -78°C then NEt3
26) Raney-Ni, EtOH, rt
27) TsOH, DCM, 50°C
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Asymmetric Total Synthesis of the Indole Diterpene Alkaloid Paspaline
S. J. Johnson JACS, 2015, 137, 4968.

step 5: alpha Methylation followed by Shapiro
step 7: Ireland-Claisen

step 22: Crabtree

step 25: Gassmann

For the Pro's : Eschenmoser-Tanabe Fragmentation       Vitamin-B12-Synthesis    R. V. Stevens JACS, 1983, 105, 7719.

O

O

CO2Me
1. TsNHNH2, DCM, 
    HOAc

O

CO2Me2. BF3*OEt2, DCM, rt
N

O

CO2Me

NHTs

LA

N

O

CO2Me

LA

NHTs



O O H2NNMe2 O NNMe2

I

base

O O

enhance C  - nucleophilicity by hydrazone formation to avoid
O   - alkyation
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Ireland-Claisen:

Starting Material:

Shapiro reaction:
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