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Monosaccharides

• The simplest of the carbohydrates, are either aldehydes or ketones 
with two or more hydroxyl group.

• The Six carbon monosaccharides are glucose and fructose.

A chiral centre is an atom that has
four different groups bonded to it
in such a manner that it has a
nonsuperimposable mirror image





The addition of a hydroxyl group from within same molecule, generates the 
cyclic forms of five and six carbon sugars 
And creates a new Chiral Centre.

The Carbonyl Group is at end of the carbon chain ( that is aldehyde group) , 
the monosaccharide is an Alodose

The Carbonyl Group is at any other position ( in a Ketone Group) The 
monosaccharide is Ketose.





Two Common Hexose Pentose













EPIMERS

Two Sugars that differ only in the configuration around one carbon atom are called 
Epimers

D Glucose and D Mannose



Monosaccharides have Asymmetric Centers

• All the monosaccharides expect 
Dihydroxyacetone contain one or more 
asymmetric (Chiral) atoms and thus 
optically active isomeric forms.

A carbon containing compound commonly exists as Stereoisomers, molecules with same chemical
bonds but different Stereochemistry– that is different configuration, the fixed spatial arrangement
of atoms.







Configuration is conferred by the presence of either 

1. Double Bond around which there is no freedom of rotation
2. Chiral Centers around which substituent groups are arranged in a specific sequence

The identifying characteristics of configurational isomers is that they can not be interconverted 
without temporary breaking one or more covalent bonds

Cis – on the side – groups 
on the same sides of the 
double bonds
Trans – Across- Groups on 
the opposite sides



5.2 Monosaccharides, Continued

Representing stereoisomers—the Fischer 

projection

















Polysaccharides

• Polysaccharides contain hundreds or thousands of 
carbohydrate units. 
• Polysaccharides are not reducing sugars, since the 
anomeric carbons are connected through glycosidic
linkages. 
• We will consider three kinds of polysaccharides, all 
of which are polymers of glucose: starch, glycogen, 
and cellulose.



Starch is a polymer consisting of D-glucose units

Glycogen, also known as animal starch, is structurally similar to 
amylopectin, containing both α(1→4) glycosidic linkages and 
α(1→6) branch points. 

Cellulose is a polymer consisting of long, unbranched chains of D-glucose 
connected by β(1→4) glycosidic linkages; it may contain from 300 to 3000 
glucose units in one molecule.


