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Total Synthesis of (±)-Stephadiamine

Significance: The norhasubanan alkaloid stepha-
diamine was isolated from Stephania japonica in 
1984. The authors disclose the first total synthesis 
of this structurally intriguing natural product in 26 
steps and 1.3% overall yield.

Comment: The authors reported a novel cascade 
reaction that installed the congested aza[4.3.3.]-
propellane core in excellent yield and good dia-
stereoselectivity. The second α-tertiary amine was 
introduced by a Tollens reaction followed by a 
Curtius rearrangement.
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1. (COCl)2, DMF (25 mol%)
    CH2Cl2, 0 °C to r.t.
2. AlCl3, ethylene (1 atm)
    CH2Cl2, –32 °C
3. MgSO4, pyrrolidine
    PhMe, r.t. to 100 °C, 24 h, 
    then B, 100 °C, 28 h
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1. NaH, THF, 0 °C, then D
2. Pd2(dba)3 (2.5 mol%)
    PPh3 (6.25 mol%), PhMe
3. E (5 mol%), F (15 equiv)
    PhMe
4. Pd/C, H2 (1 atm), EtOAc
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1. NaH, MeI 
    DMF, 0 to 30 °C
2. DIBAL-H
    CH2Cl2, –78 °C
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1. HCHO, KOH
    MeOH, 50 °C, 72 h
2. DDQ, AcOH, DCE
    4 Å MS, DCE, 75 °C

38%

1. TPAP (5 mol%), NMO, 4 Å MS, CH2Cl2
2. NaClO2, NaH2PO4, 2-methyl-2-butene, 
    t-BuOH−H2O (1.1:1)
3. DPPA, Et3N, PhMe, r.t. to 100 °C
    then BnOH, 100 °C9 steps
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Curtius rearrangement
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Friedel–Crafts acylation
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