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(+)-Eremantholide A
O mMe R

|solated from the Brazilian plant
Eremanthus Elaeagnus in 1975 by
Le Quesne

Member of the furanoheliangolide
family of natural products
Unique structural features:

(+)-Eremantholide A R = i-Pr

— Dioxabicyclo[3.3.0]octanone ring (+)-Eremantholide B R = s-Bu
system (A/B) (-)-Eremantholide C R = C(CH3)=CH,

— Oxabicyclo[6.2.1Jundecadienone

ring system (C/D) Q Q
— 3(2H)-furanone ring o OT}:\ o O\\%\
— Conserved stereochemistry at C7 O O
Me Ve Me
OH O O

Lychnophorolide A Ciliarin




Syntheses

e Total Syntheses
— Boeckman (1991)
— Tadano (1995)
— Hale (2007)

 Formal Synthesis
— Hale (2007)



Boeckman 1991 - Retrosynthesis
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Boeckman 1991 - A and D Ring Synthesis
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Boeckman 1991 - Installation of the B ring
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Boeckman 1991 - Attempt at C Ring Cyclization

1. MsCl, Et3N
2. Nal, acetone, A

: o

89%

1. LIHMDS, DME-THF
2. NBS, DME
92%




Boeckman 1991 - Endgame

TMS,S, NaOMe

45-50% (unoptimized)

6 N HCI, oxone

1. NaH
2. CI3CCCl, (C,Hg)3COK
57% (unoptimized) DME, HMPA
A
82%

Amberlyst-15
99%

6 N HCI, THF

85%

Eremantholide A
2.3% yield
22 steps



Tadano 1995 - Retrosynthesis

Oxi(_jatipn,
Vinylogous aldol lactonization

Me Radical
cyclization

Enolate addition

D-Glucose —>



Tadano 1995 - A Ring Synthesis
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Tadano 1995 - B Ring Cyclization
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Tadano 1995 - B Ring Cyclization
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Tadano 1995 - A/B Coupling Fragment

1. i-PrMgBr, CuBr-Me,S
O Me THF-Me,S

2. PhSeCl NalO4, NaHCO;
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Tadano 1995 - A/B Coupling Fragment

1. i-PrMgBr, CuBr-Me,S

O Me THF-Me,S
2. PhSeCl NalO,4, NaHCO4
© 89% j ag. MeOH
(dr 10:1:1) 83%
PivO e
NaBH,, 0 e
CeC|3 -7H20 03, then Pph3 - OH
MeOH 93%
96% (dr 10:1) _ CHO
PivO




Tadano 1995 - Enolate Alkylation

1. PPTS, CH(OMe);
MeOH, A (90%)
2. NaOMe, MeOH (92%)

KHMDS, 18-crown-6
'OMe toluene

A+B:C 16:52
dr (A:B) 1:0 A B C



Tadano 1995 - Endgame

(COCl),, DMSO

then Et3N

KHMDS, 18-crown-6 MsCI, DMAP, pyr DBU
B ” MsO B
THF 0 toluene, A
41% o 76%
(dr 3:1)

Eremantholide A
0.36%
31 steps

6 N HCI/THF (v/v 1:8)

82%




Hale 2007 - Retrosynthesis

Oxidation, Acylation, Evans syn aldol
lactonization methylation

Ring-closing
metathesis

0 Me Cyclization,
mixed ketal
N\ formation

Enolate alkylation




Hale 2007 - In the Beginning
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Hale 2007 - A/B Fragment Precursor
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Hale 2007 - Arrival at the A/B Coupling Partner
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Hale 2007 - The Endtimes

1. Tf,0, EtsN
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Hale 2007 - Interception of Tadano’s A/B Alcohol
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Tadano's A/B alcohol Eremantholide A
(shortens Tadano's
A/B alcohol synthesis
by 8 steps)
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