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Total Synthesis of (+)-Alsmaphorazine C

Significance: In 2012, Morita and co-workers iso-
lated the indole alkaloid (+)-alsmaphorazine C from 
the leaves of Alstonia pneumatophore. Ding and co-
workers present the first and asymmetric synthesis 
of this intriguing natural product.

Comment: Hydroxy ketone F was quickly accessed 
from tryptamine A in four steps. The key photo-
Fries reaction/addition to imine cascade gave com-
plex tetracycle G in 55% yield. Further elaboration of 
this intermediate gave the natural product in a total 
of 14 steps.
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(+)-Alsmaphorazine C

A C D

FH

J K M

1. ClCO2Me, Et3N
    CH2Cl2, 0 °C to r.t.
2. B, ZnCl2, CH2Cl2, 0 °C
    then NaOH, H2O
    0 °C to r.t.

43%

CO2H

EDC•HCl, DMAP (5 mol%)
CH2Cl2, 0 °C to r.t.

92%

E (2 mol%), HCO2H, Et3N
THF, 0–40 °C 94%, >99% ee

NH2

Ru
NTs

PhPh

Cl

E

hν (365 nm)
t-BuOH

55%

photo-Fries reaction
(continuous flow)

1. AcOH (10 mol%), HCHO
    NaCNBH3, MeCN, 0 °C
    then 4 Å MS, NMO
    TPAP (20 mol%), 0 °C to r.t.

2. NaBH(OMe)3, CH2Cl2, 0 °C
    then Et3N, TESCl, 0 °C to r.t
    then K2CO3, MeOH, 40 °C

63%

K2CO3, I, MeCN, 60 °C92%

Pd(Ph3P)4 (5 mol%)
t-BuOK, THF, 60 °C

75%

L, t-BuOK, THF, 0 °C
then K, THF–MeOH (5:1)
0 °C to r.t., then HCl, H2O

73%

1. RuCl3•3H2O (13 mol%), K2S2O8
    KOH, H2O, then M, THF, 35 °C
2. TMSCHN2, PhMe–MeOH (2.2:1)
    0 °C to r.t., then AcOH

70%

1. BH3•SMe2, THF–PhMe (20:1)
    50 °C, then NaOH, H2O2, H2O
2. PDC, NaHCO3, CH2Cl2

60%
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I van Leusen reaction

MeO2C

Steglich esterification

Noyori asymmetric 
transfer hydrogenation
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