Total Synthesis of (—)-Histrionicotoxin through a Stereoselective Radical Translocation—-Cyclization Reaction
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Use of less dctlve H donor (TMS)3SiH improves d|astereoselect|V|ty ‘of radical reaction to allow [1,5]-H shift on acetal to
occur before H donation to radical alpha to the ester.

Chiral acetaliimparts conformational bias and determines facial seleictivity of the 6-exo cyclization leading to desired
stereochemistry (94% ee)
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9) cat. FeCl3, SiO,, acetone, rt
10) Li, NH3, +-BuOH/THF, =78 °C, 1 h
11) PBus, reagent Y, THF, 1 h

Y=

Cr
SeCN

12) p-TSA, toluene, reflux
13) TBDPSCI, imidazole, CH,Cl, rt
14) m-CPBA, CH,Cl,, 0 °C to rt
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22)

Ti(Oi-Pr)4, Et,SiH,, THF, reflux

then cool to —78 °C, allyIMgCl, cat. ZnCl,
TBAF, THF

SOCl,, imidazole, CH,Cl,, 0 °C, 1 h

O3, then Me,S, CH,Cl,/MeOH, -78 °C to rt
PhP3;CH,l, KHMDS, THF, —78 °C
TMS-acetylene, cat. Pd(PPhs),, cat. Cul, EtoNH
LiAlH4, THF, 0 °C to rt

Mechanism of step 87?
What other reagents other than (TMS) 3SiH
could be used? Advantages/disadvantages?

nBu3SnH or Ph3SnH or nBu;GeH

Sn = toxic, more reactive and lower
diastereoselectivity

Ge = more stable and less toxic, can
sometimes improve yield in cyclization.
expensive

Name Reaction?

Stork-Zhao reaction

Name 3 alternative methods for the formation of
this functional group (also in other stereo- and
regioselectivities)

terminal E- vinyl iodide:
Takai hydrozirconation/iodination

internal vinyl iodide:

Hoveyda Ni-catalyzed hydroalumination of
alkynes

beta-oxido-phosphonium reaction
from aldehydes and phosphonium salt



