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Total Synthesis of (–)-Magellanine

Significance: In 1993, Overman and co-workers 
present the enantioselective total synthesis of (–)-
magellanine, isolated from Lycopodium magellani-
cum. Salient features of the natural product include 
a congested 6-5-5 ring-fused system, as well as a 
piperidine ring. Biosynthetically related to the faw-
cettimines, (–)-magellanine is thought to be de-
rived from the amino acid lysine.

Comment: The synthesis hinges on and showcas-
es a Prins-pinacol rearrangement to access tetracy-
cle F, setting the central quaternary carbon center, 
as well as forging the carbocyclic core. Subsequent 
Johnson–Lemieux reaction and reductive amina-
tion grant access to the piperidine ring present in 
the natural product. Finally, methyl 1,4-addition, 
desaturation, Boc deprotection, and amine methyl-
ation, followed by silyl deprotection, afford 
(–)-magellanine.
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G H (–)-Magellanine

1. LiCH(SMe)2

    THF, 0 °C
2. Cu(OTf)2·PhH, DIPEA
    PhH, 50 °C

70%

1. Li, NH3–THF, –40 °C
    then TMSCl, THF
2. MeLi, THF, –78 to 0 °C
   then PhNTf2, –78 °C to r.t.
3. (Me3Sn)2, Pd(Ph3P)4, LiCl
    THF, 60 °C
    then NIS, THF, 0 °C

39%

5 steps 51%

SnCl4
CH2Cl2

–78 to –23 °C

Prins-pinacol rearrangement

Birch reductionCohen ring expansion

1. OsO4 (cat.), NaIO4

   1,4-dioxane–H2O 
2. Ph2CHNH3Cl
    NaBH3CN
    i-PrOH

Lemieux–Johnson reaction

60%

6 steps

57%

1. LiMe2Cu, TMEDA 
    TMSCl, THF
     –78 to 0 °C
2. Pd(OAc)2

    MeCN, 80 °C
3. TFA
4. HCHO, NaBH3CN
    MeCN
5. HF, MeCN

Saegusa–Ito oxidation

50%

OMe

OMe
57%

dr = 2:1
H
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