
What is a glycosylated natural product?

- Secondary metabolites that serve as signal and defense chemicals
- Two parts:

1. Glycon – the carbohydrate part, either monomers or oligomers
- In nature, stepwise glycosylation occurs with various 
glycosyltransferases after synthesis of the aglycon

2. Aglycon – non-carbohydrate part, covalently bound by O (most common, 
hydroxyl group on aglycon is glycosylation site), N, S, or  C (only one not 
hydrolyzed by acid, can usually be added on early in the synthesis)

Why do we care about them?

- Pharmacological activity: antitumor, antiinfective, immunomodulatory, 
- Glycon has role in pharmacokindetic / pharmacodynamic properties 

- Can also be a part of pharmacophore

Common challenges in their total syntheses:

- Aglycone, often published as a synthesis in its own right
- Saccharide, different classes of glycosides have their own common sugar motifs 
- Condensation/selective glycosylation of the two parts
- Necessity for several protecting group modifications

Talk Outline:
1. (-)-maduropeptin chromophore 
2. QS-21A – Gin
3. Saptomycin B – Suzuki 
4. Vicenistatin – Kanoh
5. Efforts toward lomaiviticin A - Herzon
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- Class: enediyne (9 and 10)
- Isolated from Actinomadura madurae in 1992 as a 1:1 
mixture of protein and ligand

- Potent antitumor and antibacterial activities, proposed to   
be because of site selective DNA cleavage

- Proposed as the MeOH adduct of unknown chromophore 
(see DNA cleavage mechanism)

9-Enediyne Aglycon Motif

Calicheamycin – a 10-enediyne
A “Classic” Total Synthesis by Nicolaou (1992)
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- Nearly 50 analogs prepared!
- SAR: can delete trisaccharide (decreases toxicity) simplifies synthesis 
- Example lead - echinocystic acid variant (74):  potent, nontoxic, 23 steps
- Both 74 and QS-21 stimulate antibody-based humoral immune responses 
(Th2) and cellular immunity (Th1)



- Class: pluramycin
- Isolated in 1993 from soil in Japan by Sapporo Breweries researchers
- Antitumor antibiotic produced by Streptomyces (both in humans and in rodents)
- Pluramycins have N-alkyl amino sugars – critical for cytotoxicity
- C-glycoside linkage
- First total synthesis, defined stereochemistry at C14

Pluramycin Aglycon Motifs
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- Class: macrolactam
- Isolated from Streptomyces
- Synthesized previously by Kekinuma in 2002
- Antitumor antibiotic, also active against leukaemia, colon carcinoma
- Glycoside (amino sugar - vicenisamine) critical to antitumor activity
- Kanoh employs the use of a glycosyl fluoride

Macrolactam Aglycon Motifs



Syn. Lett. 2010, 17, 2589..x.2010 



Syn. Lett. 2010, 17, 2589.
J. Chem. Soc., Perkin Trans. 2002, 1, 949..2010 



Org. Lett., 2009, 11(19), 4322.
J. Am. Chem. Soc. 2011, 133, 7260. 
J. Am. Chem. Soc. 2012, 134(41), 17262.
J. Am. Chem. Soc. 2012, 134, 15285.

Semisynthesis to Lomaiviticin A

- Class: kinamycins (diazo group)
- Bioactivity: antimicrobial, chemotherapeutic
- Proposed to form reactive intermediates under 

reducing conditions (unique to chemotherapeutics)
- Currently semisynthesis is their main source of the

target for mechanism of action studies

“Current efforts are focused on completion of the total 
synthesis of lomaiviticin A and elucidation of the 

mechanism of action of the natural product.”
- Herzon Lab Website

Guiding Biosynthesis Hypothesis
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“The successful oxidative coupling of these
systems provides encouragement that the
dimerization of fully functionalized
(glycosylated) monomeric diazofluorenes may
be possible.”


