Batrachotoxin

- Structurally related lipophilic tertiary amine derivatives sharing the same

J. Du Bois and co-workers; Science 2016, 354, 865.
e s binding site (site 2) in Nay (voltage-gated sodium ion channels => membrane proteins with a key role in biosignalling).
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(-)-Batrachotoxin (BTX) Aconitine [~ | MeO” OHO H Aconitine: partial inhibitor.
LDso = 210kg S ° => BTX is a preferential probe for the investigation of ion channel dynamics.

Veratridine

I am so cute...

Why to synthesize BTX?

- World supply (initially 1 g) rapidly depleted.

- Dart poison from placed on the endangered species list

- Collection from other sources (birds or beetles) provides insufficient amounts for study purposes

Previous (racemic) syntheses: > 45 steps.

Colombian poison dart frog
(genus Phillobates)

Fragment A T™S 1)'BuLi at -90 °C
(6] 1)? then Fragment B Et3B, air
Me ? //
Br 2)7 2) K,CO3, MeOH "BusSnH
Me > C D + Dl(undesired)

U MeO H

Propose a (retro)synthesis

1) Me3SiC=CSiEt,Cl
Imidazole, DCM

2) O,, Et3B, "BusSnH
Ph,0 (solvent)*, 150 °C‘

1) TBAF, THF, 60 °C
2) IBX, 'BuUOH, 65 °C
then cat. OsOy, NalOy,
pyridine, H,O

1) NaOEt, EtOH, 1:1 THF/PhH
2) KHMDS, PhNTf,
THF, -78 to 0 °C

3) 27?2

* Removed at 100 °C, 1 Torr

Discuss the mechanism of the steps in italics

Structure of IBX ?

3)* CuCly,, O,, dioxane, 73 °C

* What they expected was obtained in 10% yield;
ca. 85% was a more oxidized and convenient
intermediate (look at the following conditions)



OEt

1) Bu3Sn
1) Pinnick oxidation LiCl, CuCl, Pd(PPhs),
Conditions = ? THE. 60 °C Me H o)
2) SOCly, pyridine, DCM then aq. Oxalic acid - [ (-BTX | p
3) NaNs, acetone/H,0 2) AlH5, THF, -78 t0 0 °C o
4)* agq. AcOH, dioxane, 90 °C . Me
5)* pTSA, MS, p-MeO phenethyl alcohol 3) pTSA, 3:2 acetone/H,0 2
’ ’ 4) Anhydride H, Et3N, PhH H
* These steps were only aimed at introducing
a chromophore to make the purifications easier
If time allows...
1) ag. HCI
2) Base +
O
i 1) Sililation OTBS OTBS
MeO__o (Et,0)P-__CO,Et 2) Dibal-H dsteps
OMe - .
Hint: one step requires B
HO l,, PPh

Lipase is used for kinetic resolution
prior to sililation



