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• Current treatments: Surgery, radiation, 

and chemotherapy

• Cancer vaccines would provide a method 

of activating the immune system towards 

cancer cells

• The challenge:

• Many biomarkers are present on 

healthy cells

• Result in autoimmune responses
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TACAs – Tumor Associated Carbohydrate Antigens
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• Biomarkers found on cancer cells

• Absent from healthy adult cells

• Possible vaccine target for 

immunotherapy

• Our specific target: Tn Antigen

TACAs – Tumor Associated Carbohydrate Antigens
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Challenge of Using the Natural Tn Antigen
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Challenge of Using the Natural Tn Antigen

Endocyclic oxygen

Exocyclic oxygen
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• Glycosidic bond susceptible to 
hydrolysis by glycosidases

• Carbohydrates have a short 
physiological half life

• Monomers not processed by 
immune system

Challenge of Using the Natural Tn Antigen

Endocyclic oxygen

Exocyclic oxygen
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O-Glycoside Tn antigen 

Solution: Acetal-Free Carbohydrates
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• Two Possible Approaches: 

1. De novo synthesis

2. Carbohydrate 

rearrangement

Bilinear Synthetic Approach

Hudlicky’s diol

Galactose
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First Approach: De Novo Synthesis
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First Approach: De Novo Synthesis

Ring opening attempt 1:
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First Approach: De Novo Synthesis

Ring opening attempt 2:
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First Approach: De Novo Synthesis

Ring opening attempt 2:
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First Approach: De Novo Synthesis

Proposed future steps:
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Second Approach: Galactose Rearrangement
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Second Approach: Galactose Rearrangement

Attempt 1 to lactenone:
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Second Approach: Galactose Rearrangement

Attempt 2 to lactenone:
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Second Approach: Galactose Rearrangement
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Future Synthesis
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