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2004 
08 Advanced Synthesis 

AGM Barrett 
 
 The course will outline and discuss several total syntheses to illustrate strategic planning.  The 
use of reagents for asymmetric synthesis and organometallic transformations will be highlighted. 

 
Summary of Topics 

 
1. Gilvocarcin 

Total synthesis of gilvocarcin (Suzuki).  Stereoselective C-glycoside synthesis; benzyne-furan 
cycloadditions; intramolecular palladium catalysed coupling chemistry. 

 
2. N-Acetylneuraminic Acid 

Total synthesis of the sialic acids KDN and N-acetylneuraminic acid.  Ring closing 
metathesis; desymmetrisation; carboxylic acid masking. 

 
3. (-)-Histrionicotoxin 

Total synthesis of (-) histrionicotoxin (Stork).  Brown allylboration; epoxide spiroannulation 
and related reactions; (Z)-iodomethylenylation; Weinreb-Woodward-Vorbruggen amide 

synthesis; palladium catalysed coupling reactions. 
 
4. Strychnine 

"The heroic ring by ring forging of the original strychnine assembly, which required 27 steps, 
resolution of enantiomers, and the use of three degradation products of the natural alkaloid as 
relays, now stands as an instructive inspiration for the design of synthetic alternatives" 
(Comments by M.E. Kuehne, 1993, on the classic synthesis of strychnine by R.B. 

Woodward).  True or false?  An overview of a recent total synthesis (Rawal).  Pyrroline-diene 
Diels Alder reactions; allylation; palladium catalysed cyclisations; isostrychnine synthesis and 
conversion into strychnine. 

 

5. The Endiandric Acid Cascade 
Total synthesis of endiandric acids A, B, C and D (Nicolaou).  Acetylene coupling; semi-
hydrogenation; cascade electrocyclisations and cycloadditions; biomimetic synthesis. 
 

6. (-)-Roxaticin 
Total synthesis of (-) roxaticin (Rychnovsky).  Asymmetric hydrogenation; Brown 
allylboration; 1,3-dioxanes in stereocontrolled 1,3-diol assembly; polyene construction; 
macrocyclisation. 
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Course Assessment 
 
There is not an examination for this course.  Assessment will be based on the design of a total 

synthesis.  These assignments will be different for each student and will be graded after their 
submission.  You may take as much time as you require.  However, all assignments must be 
submitted to Mickie or Monica (room 731) by 4 PM on Monday, 3rd May. 
 

Format of Proposed Total Synthesis Page Limitation 
There is a strict 3 page (A4) limitation for the proposal and this covers all sections, all ChemDraw 
and all references.  The use of a font smaller than Times 12 is not allowed.  The proposal should 
consist of the following Sections. 

 

Introduction (no more than half a page) 
Why is the natural product target important?  Existing synthetic work should be mentioned. 
 

Strategic Disconnections (no more than half a page) 
Outline your retrosynthetic analysis and explain why it is different from any existing total 
syntheses. 
 

Method and Procedures 
A discussion which describes your proposed total synthesis with focus on how you propose to 
solve any issue of selectivity such as relative and absolute stereocontrol, chemoselectivity, 
choice of protecting groups, etc.  Unusual procedures should be accompanied by a list of key 

references. 
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References (no more than half a page) 
 
 


