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Background

(-)-himgaline

OH

» Isolated from bark of rare rainforest tree Galbulimima belgraveana,
found in northern Australia and Papua New Guinea (1960’s)

* Displays potent muscarinic antagonistic properties

— Inhibition of muscarine receptors leads to increase in acetylcholine levels,
possibly offsetting Alzheimer’s dementia

 SAR studies suggest trans-decalin substructure plays important role
In the binding properties of himgaline and its congeners




Congeners

ch (-)-himgaline

(+)-himbacine Me

(-)-galbulimima alkaloid 13
"GB 13"

(+)-himbeline

 Himbacine currently in clinical trials as an antithrombotic agent

 “GB 13" has been used as a synthetic precursor to himgaline




History of Synthetic Efforts

o 1995 - First total syntheses of (+)-himbacine and (+)-himbeline
(Hart and Kozikowski)

e 2003 — Racemic synthesis of “GB 13" (Mander)

« 2006 — Total synthesis and absolute stereochemical assignment
of “(+)-GB 13” and “(-)-GB 13” (Movassaghi)

2006 — Total synthesis of “(-)-GB 13" and First total synthesis of
(-)-himgaline (Schering-Plough Research Institute)

« 2007 — Total synthesis “(+)-GB 13" and (+)-himgaline (Evans)




Retrosynthesis (Schering-Plough)

Chackalamannil, S. et al. J. Am. Chem. 2006, 128, 12654



Schering-Plough 2005
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Schering-Plough 2006

1. LiAIH,, THF
MePPhzBr 2. Et3N, TIPSOTf
PhLi, THF CHCly, -60 °C
86% 3. DMP, CH,Cl,
0°cC

90% overall

1. O3, Zn/AcOH 1. H,/Pd-C, EtOAC

1. TMSOTT, Et3N 2. DCC, DMAP
cat. AQNOg, CHCl, TIPSO 2 _NBS I|:|E3, Meldrum's acid
: —_—
@) 3. Bu3SnH, AIBN 3. BnOH, PhH
2. BnOCOCH,P(O)(OEL), Ph3H reflux reflux

NaHMDS, THF

0,
78% overall 74% overall

56% overall

COan BnOZC

1. HCI, THF, 85%

2.Zn(0Tf),  BnO,C O><O
CHClg, reflux, 82% M

O O
Meldrum's acid

Chackalamannil, S. et al. J. Am. Chem. 2006, 128, 12654



Schering-Plough continued...
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Schering-Plough continued...
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Conversion of GB 13 to Himgaline scneringpiougn contay

Me H
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Evans Retrosynthesis 2007
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Evans, D. A.; Adams, D. J. J. Am. Chem. 2007, 129, 1048.



Evans 2007 - Decalin Subunit
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Evans 2007 continued
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Evans 2007 continued
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Evans 2007 continued
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Evans 2007- Dead Ends of Aldol Addition
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Evans 2007 continued
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