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Background 

• Limonoid tetranortriterpenoid natural product 

• Found in flowers of the mahogany tree indigenous to the Amazonian 
rainforest, Carapa guianesis

• Contains a bicyclo[3.3.1]nonane ring
• Andirolide N contains a bridging tetrahydrafuran ring

• Limonoids have been seem to have numerous biological properties 
• Antimalarial 
• Anticancer treatment
• Anti-inflammatory activities 

Background 
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Retro-Synthesis 
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8⍺-hydroxycarapin

Presenter
Presentation Notes
The major milestone for this synthesis was the creation of iso-odoratin as a precursor for 8 alpa hydroxycarapin, and in the end, andirolide N. 6 mthylcyclohexenone, 3-furaldehyde and a rawal type diene were key starting materials in the synthesis of iso-odoratin



Synthesis of Andirolide N
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Presentation Notes
To create 6-methylcyclohexanone, dihydrocarvone was reacted with ozone and methanol, creating a criegee intermediate that was formed a peroxy acetal with Copper tetrafluoroborate and the fragmentation is then triggered by iron tetrafluoroborate, resulting in 6-methylcyclohexanone. 
This alpha-beta unsaturated ketone was treated with 3-furaldehyde and LDA, resulting in a diastereoselective aldol reaction to form the lithium alkoxide, which was acylated using acyl chloride 
Through a thermal diles alder, the alkoxide was coupled with a rawal type diene, creating an uncharacterized mixture
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Presentation Notes
The rawal type diene had to be synthesized 



Synthesis of Andirolide N
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Presentation Notes
A enaminone was reacted with potassium bi(trimethylsilyl) amide and triisopropyl silyl chloride to create the diene in a 97% yield in a 1.6/1 E/Z ration



Synthesis of Andirolide N
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Presenter
Presentation Notes
IN the presence of potassium bi(trimethylsilyl) amide the uncharacterized mixture mentioned previously, underwent an intramolecular acetate aldol and a beta elimination of the dimethylamino group, this intermediate was also not characterized 
The organic layer was then extracted and treated with toluenesulfonic acid, underwent a disylation and dehydration, creating a mixture of dienes in 44%, which were characterized through x-ray crystallography and Noesy  
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Presentation Notes
The diastereomers were treated with karstedts catalyst, a tris(tetramethyl divinyl disiloxane diplatinum catalyst) and triethylsilane to create the important intermediate iso-orodatin in a 77% yield
The iso odoratin was then reacted with DBU, O2, and trimethyl phosphite, resulting in an alkene hydration in a single stereo and regioselective product 




Synthesis of Andirolide N
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Presentation Notes
The hydrated akene was treated with trimethyl silyl chloride and imidazole to give the protected alcohol, which was confirmed via xray crystallography and Noesy 



Synthesis of Andirolide N
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Presentation Notes
The next challenge was creating the bicyclo [3.3.1] nonane, which began with the acylation of a lithium enolate addition to an acyl cyanide 
The alpha alkylation with allyl iodide and Cesium carbonate, which formed the 3-diketone product with a blocked alpha position 
This alkylation took plavce on the less hindered convex face, giving the required geometry for the bicyclo formation 



Synthesis of Andirolide N
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Presentation Notes
The acyl cyanide had to be synthesized 



Synthesis of Andirolide N
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Presentation Notes
And aldehyde was treated with iodoform and chromium chloride to form an idod enoate which was treated with potassium hydroxide and alcohol to form the carboxylic acid 
The carboxylic acid was added to oxalyl chloride, and the treatment of trimethyl cyanide and zinc iodide to form the acyl cyanide



Synthesis of Andirolide N
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Presentation Notes
The alkylation product underwent a palladium catalyzed carbomethoxylation
The reactive potassium enolate proved effective for forming the sterically conjested bicylo[3.3.1]nonane, the bridgehead alkylated analog of 8 alpha hydroxycarapin in a 56% yield, in addition to this alkylation, the reaction with KHMDS also resulted in a TMS deprotection 



Synthesis of Andirolide N
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Presentation Notes
Removal of the alkene group was done through an alkene isomerization, oxidative cleavage, and a decarboxylation to create the 8 alph hydroxycarapin
A palladium catalyst provided the isomerization and the oxidative cleavage conditions were developed by Dr. borhan, providing the oxidative cleavage, usng osmium tetroxide and Potassium peroxymonosulfate  then through an acidic work up, andirolide N was created
The Newhouse group proposes that the decarboxylation occurs spontaneously under these reaction conditions to produce 8 alpha hydroxycarapin 
There is a stereochemical inversion via a stabilized carbocation that is conjugated to a neighbor enolate that leades to the 8 alpha hydroxycarapin. The alcohol then undergoes a ketalization to form the thermodynamically favored ketal isomer 



Thank You!
Questions?
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