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Total Synthesis of (–)-Strychnine

Significance: (–)-Strychnine is a highly neurotoxic 
plant alkaloid first isolated in 1818 from Strychnos 
ignatii. Due to the complex structure, it has played 
a pivotal role in the development of classical struc-
tural chemistry and chemical synthesis. The herein 
highlighted work by Overman and co-workers con-
stitutes the first asymmetric total synthesis of (–)-
strychnine.

Comment: One-pot conjugate reduction/triflylation 
and Pd-catalyzed stannylation furnished organstan-
nane F which served as a key fragment in the ensu-
ing carbonylative Stille coupling with iodide G. A 
clever solution was devised to deal with the bowl-
shaped geometry of tertiary amine K. Aza-Cope/
Mannich cascade readily forged the corresponding 
tricycle in a single step and excellent yield. Further 
elaboration to (–)-strychnine was achieved via the 
known Wieland–Gumlich aldehyde.
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1. MeOCOCl, py, CH2Cl2
2. B, NaH, Pd2(dba)3 (1 mol%)
    Ph3P (15 mol%), THF
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1. E, PhNTf2, THF, –78 to 0 °C
2. Me6Sn2, Pd(PPh3)4 (10 mol%)
    LiCl, THF, 60 °C
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Pd2(dba)3 (2.5 mol%)
G, Ph3As (22 mol%)
CO (3.4 atm), LiCl

NMP, 70 °C
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1. NaH, PhH, 100 °C
2. KOH, EtOH–H2O, 60 °C

62%

(CH2O)n

Na2SO4

MeCN, Δ

98%

1. LDA, NCCO2Me
    THF, –78 °C
2. 5% aq HCl
    MeOH, Δ
3. Zn dust, H2SO4
    MeOH, Δ
4. NaOMe, MeOH

48%

1. DIBAL-H, CH2Cl2, –78 °C
2. malonic acid, Ac2O, NaOAc   
    AcOH, 110 °C

49%
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