
2 0 1 8  ©  T H I E M E  S T U T T G A R T  •  N E W  Y O R K 1217

P. WA N G,  Y. G A O ,  D . M A* ( S H AN G H A I  I N S T I T U T E  O F  O R G A N I C  C H E M I S T RY,  P.  R .  O F  
C H I N A)
Divergent Entry to Gelsedine-Type Alkaloids: Total Syntheses of (–)-Gelsedilam, (–)-Gelsenicine, (–)-Gelsedine, and 
(–)-Gelsemoxonine
J. Am. Chem. Soc. 2018, 140, 11608–11612.

Divergent Route to Gelsedine-Type Alkaloids

Significance: Gelsedine-type natural products 
have attracted considerable interest from the syn-
thetic community owing to their interesting biolog-
ical properties and complex architectures. Ma and 
co-workers have developed and executed an ele-
gant synthetic route culminating in the preparation 
of four such alkaloids relying on an asymmetric 
Michael addition, tandem oxidation-aldol cycliza-
tion, and a pinacol rearrangement.

Comment: Indole derivative B and enone E under-
went conjugate addition to furnish F. Oxidation 
and aldol cyclization resulted in the formation of 
key structure G in a single pot. Cationic rearrange-
ment of G provided the oxabicyclo[3.2.2]nonane 
skeleton present in all targets. (–)-Gelsedilam was 
synthesized from H in four steps. (–)-Gelsemox-
onine, (–)-gelsenicine, and (–)-gelsedine were ac-
cessed via ethyl ketone J.
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1. MCPBA, NaHCO3
    CH2Cl2
2. Zn, AcOH
3. EtOH, Δ
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1. KHMDS, K
    THF, –78 °C to r.t.
2. Tf2O, DIPEA
    CH2Cl2, –78 °C
3. Pd(PPh3)4, DIPEA
    Et3SiH, DMF, 70 °C
4. NiCl2·(H2O)6, NaBH4, MeOH
    –10 °C, then SiO2, 40 °C
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1. Et3SiH, TFA, Δ
2. Na2WO4·2H2O, H2O2
    MeOH, then K2CO3
    Me2SO4
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Et2O

AlCl3
PhMe–Et2O (10:1), Δ

1. KHMDS, I
    THF, –78 °C to r.t.
2. Tf2O, DIPEA
    CH2Cl2, –78 °C
3. PdCl2(PPh3)2, DIPEA
    Et3SiH, DMF, 70 °C
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