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Synthesis of (–)-Himandrine

Significance: (–)-Himandrine was isolated from 
the bark of the tree Galbulimima belgraveana. 
Eight of the ten stereogenic centers were created 
by diastereoselective processes starting from just 
two stereogenic centers in fragments B and H.

Comment: The 2-azetidinone moiety at C16 
served a dual role: it facilitated the Diels–Alder re-
action by providing a 2-N-acylaminodiene E with a 
greater preference for the s-cis conformation and 
it served as a latent C16 carbonyl (J → K).
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THF–H2O, r.t.
97%

1. 2-azetidinone, CuI
    K2CO3, (MeNHCH2)2
    PhMe, 120 °C (85%)
2. TBAF, THF

3. Parikh–Doering oxidation
4. TBDOTf, Et3N
    CH2Cl2, –78 °C
               56%

acrolein, Grubbs II (10 mol%)
CH2Cl2, r.t.

85%

N,N-diethylaniline

MeCN, 95 °C
75% (dr = 5:1)

1. TiCl4
    CH2Cl2, –78 °C

2. Martin's sulfurane 
    PhH, r.t.
             57%

Li

CuBr⋅SMe2
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1. NaBH4, MeOH

2. CbzCl, DIPEA
    K2CO3, THF
    50% from G

TsOH⋅H2O

PhH, r.t.
81%

6 steps

NCS

MeCN, r.t.
89%

1. NaBH4, EtOH, 0 °C

2. BzCl, py, r.t.
              78%

(–)-Himandrine
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