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Background

Indole alkaloid isolated
from dried leaves of
Haplophyton cimicidum

|Isolated In 1952

“La hierba de la
cucaracha”

Used since the Aztecs
were around




Structure

C37H40N407

Molecular Weight: 652.74

5 quaternary centers

6 stereocenters

Comprised of two segments

Left hand segment: unique
[3.3.1]skeleton with bridged
ketone and aminal
functionalities

(+)-haplophytine

Right hand segment:
hexacyclic alkaloid,
aspidophytine



Nicolaou’s Aspidophytine Synthesis

radical cyclization

oxidative
lactonization

CO,TMSE



Vinyl lodide Synthesis
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Coupling and Elaboration
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C-ring Formation
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Corey’s Aspidophytine Synthesis
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Synthesis of the Tryptamine Coupling
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Synthesis of the Dialdehyde
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Fragment Coupling
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Elaboration to Aspidophytine
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The First Total Synthesis of Haplophytine

ﬂ Fischer Indole

Synthesis
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Synthesis of Ketone Fragment
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Synthesis of Hydrazine Fragment
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Hydrazine Fragment
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Oxidative Skeletal Rearrangement
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Rearrangement Studies
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Indole Formation

Cbz
N
N I) 50% aqg HQSO4
O™ °N o /\ 1,4-dioxane, 80%
MsO ' ’ ii) pTSOH, {B OH‘
if) pTsOH, tBuOH,
O O o COMe 80 C, 47%
MeO NHNH,
OMe

5-exo-trig

R [33]
- = > |
I :L ® ®
MeO N—N CO,Me NHz N3,
H o H

OMe H

ene-hydrazine



End Game
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Victory!



Conclusions

Now, haplophytine wouldn’t be such a bad MotM

First total synthesis utilizing an intramolecular Mannich
reaction and Friedel Crafts alkylation to introduce key
stereocenters

Interesting oxidative skeletal rearrangement
Fischer Indole Synthesis to couple the two fragments

Quaternary center synthesis: Ireland-Claisen (Corey),
auxiliary directed alkylation (Nicalaou) and an
asymmetric Michael addition (Tokuyama)
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