Synthesis of Natural
Products and
Potential Drugs

gephyrotoxin

dendrobatid
alkaloids

cascade reaction
Michael addition
enamines

reduction

S. CHU, S. WALLACE, M. D. SMITH* (UNIVERSITY OF OXFORD, UK)
A Cascade Strategy Enables a Total Synthesis of (—)-Gephyrotoxin

Angew. Chem. Int. Ed. 2014, 53, 13826—13829.

1. TBSCI, r.t.
o} 2. Boc,O, DMAP, r.t.
3. B (2 equiv), THF, -78 °C
HN then BF3-Et,0, L-selectride
55% yield
over 3 steps
OH
A @\/\/MQBV
B
-
NaBH(OAc)3
79% yield (1 5 equiv) .
over2steps| ooy, 1t CIPhgP” “OMe

J

o

1. Swern oxidation

2.J (1.2 equiv)
KHMDS (1.15 equiv)
THF, -78 °C to r.t.

~H 3 LiTMP, (Et0),POCI

then LITMP
X 4. HCI-H0, then NaBH,4
HO—7" 7, 63% yield
I (dr=10:1) over 4 steps

O3, CH.Cl,, 78 °C
then Ph3P (1.05 equiv)
-78°Ctor.t.

ph3pvj\ E (1.1 equiv)| 84% yield
r.t. over 2 steps

TFA-CHCl, (1:3)
0°Ctor.t.; then
CHCl3, 40 °C, 72 h
s S —

HInCl; (1.5 equiv)
Et3B (1.0 equiv)
AcOH (1.0 equiv)
THF, —78 °C, then

sz(dbﬂ)gCHC|3
tri(2-furyl)phosphine
L (1.5 equiv), DMF-THF, A p
then KoCOgz, MeOH, r.t. H

% vield HO
68% yie (-)-Gephyrotoxin

Significance: Gephyrotoxin is a relatively non-
toxic dendrobatid alkaloid with an unusual neuro-
logical profile. Its properties and complex struc-
ture have made it the subject of numerous syn-
thetic studies. Total syntheses have been reported
by Kishi, Hart, Overman, as well as Sato and
Chida, and a number of formal syntheses have
been described. Smith and co-workers now re-
port an elegant and concise synthesis of gephyro-
toxin that relies on an intramolecular enamine/Mi-
chael cascade to access the tricyclic scaffold of
the natural product.
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Comment: The synthesis commenced with L-py-
roglutaminol (A), which was converted into key in-
termediate F in five simple steps. Deprotection of
F was achieved by treatment with TFA, and warm-
ing to 40 °C in chloroform led to formation of imin-
ium salt H, which in turn underwent hydroxyl-
directed reduction to give I in 79% vyield. A few
functional-group interconversions then led to K.
Cross-coupling with alkyne L followed by depro-
tection furnished synthetic gephyrotoxin.
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