
9.1	
  Chemical	
  disaccharide	
  
forma2on	
  -­‐2	
  



3.5	
  Trichloroace.midates	
  	
  

Similarity	
  between	
  anomeric	
  trichloroace2midate	
  
forma2on	
  and	
  the	
  acetyla2on	
  rxns,	
  either	
  the	
  α-­‐	
  or	
  β-­‐
anomeric	
  acetates	
  could	
  be	
  formed	
  preferen2ally	
  under	
  
different	
  rxn	
  condi2ons	
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  control	
  

Thermodynamic	
  control	
  



Non-­‐neighbouring	
  group	
  
par2cipa2on	
  
SN2	
  type	
  rxn	
  	
  
Inversion	
  of	
  configura2on	
  

Neighbouring	
  group	
  
par2cipa2on	
  SN1	
  rxn	
  	
  





3.6	
  Glycals	
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3.7	
  miscellaneous	
  ones	
  



4	
  Control	
  of	
  stereochemistry	
  

4.1	
  Neighbouring	
  group	
  par.cipa.on	
  

4.2	
  Solvent	
  



4.3	
  Molecular	
  tethering	
  -­‐-­‐-­‐-­‐	
  intramolecular	
  aglycon	
  	
  
delivery	
  (IAD)	
  





5	
  Oligosaccharide	
  synthesis	
  





6	
  Solid	
  phase	
  synthesis	
  



9.2	
  Enzyma2c	
  disaccharide	
  
forma2on	
  	
  



1	
  Tackling	
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  problems	
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  chemical	
  disaccharide	
  forma.on	
  

2	
  Glycosyltransferases	
  and	
  glycosidases	
  

3	
  The	
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3	
  The	
  mechanism	
  of	
  ac.on	
  of	
  carbohydrate	
  	
  
processing	
  enzymes	
  



4	
  Glycosyltransferases	
  











5	
  Glycosidases	
  











6	
  Glycosidases	
  vs	
  glycosyltransferases	
  

Glycosyltransferases	
   Glycosidases	
  

Efficiency	
  in	
  
disaccharide	
  
synthesis	
  

Usually	
  >	
  80%	
   OVen	
  ~40%	
  

Specificity	
   For	
  the	
  glycosyl	
  
donor,	
  glycosyl	
  
acceptor	
  and	
  the	
  
nucleo2de	
  leaving	
  
group	
  

Only	
  for	
  the	
  glycosyl	
  
donor	
  and	
  some2mes	
  
par2ally	
  for	
  the	
  
glycosyl	
  acceptor	
  

Ease	
  of	
  use	
   Need	
  buffers,	
  correct	
  
glycosyl	
  donor,	
  hard	
  
to	
  isolate	
  

Very	
  robust,	
  tolerant	
  
of	
  condi2ons,	
  easier	
  
to	
  isolate	
  



7	
  chemoenzyma.c	
  synthesis	
  

7.1	
  advantage	
  

7.2	
  example	
  one:	
  one-­‐pot	
  three-­‐enzyma.c	
  
approach	
  to	
  synthesis	
  sialic	
  acid	
  

7.3	
  example	
  two:	
  heparin	
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