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What are they?

• Carbohydrates are polyhydroxy aldehydes or ketones.
• Saccharide is another name for a carbohydrate
 
• Functions:

• Source of energy (glycogen and starch)
• Structure (cellulose and chitin)
• Building blocks (glycosaminoglycans)
• Cellular recognition (glycoproteins)

 



Classification I

• By the number of sugars that constitute the molecule
• Monosaccharides, Disaccharides, Oligosaccharides, Polysaccharides



Carbohydrates – natural forms

• Most carbohydrates are found naturally in bound form rather than as simple
sugars.
• Polysaccharides (starch, cellulose, inulin, gums)
• Glycoproteins and proteoglycans (hormones, blood group substances,

antibodies)
• Glycolipids (cerebrosides, gangliosides)
• Glycosides
• Mucopolysaccharides (hyaluronic acid)
• Nucleic acids (DNA, RNA)

 



Monosaccharides

• Basic chemical formula: (CH2O)n
• They contain two or more hydroxyl

groups.

Fisher projections or perspective structural formulas.
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Classification 2

• By the number of carbon atoms they contain.
 

• Triose
• Tetrose
• Pentose
• Hexose
• Heptose
• …



Classification III

• By the functional group



 

   

Aldoses

Memorize the
ones in boxes.



 

Ketoses Memorize the
ones in boxes.



Common Monosaccharides

• Glucose:
• Mild sweet flavor
• Known as blood sugar
• Essential energy source
• Found in every disaccharide and polysaccharide

• Galactose:
• Hardly tastes sweet & rarely found naturally as a single sugar

• Fructose:
• Sweetest sugar, found in fruits and honey
• Added to soft drinks, cereals, desserts



Trioses

Chiral
carbon

What is a chiral carbon?



Note what a chiral carbon is…
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Isomers that have the same
molecular formula and
sequence of bonded atoms
(constitution) but differ in the
three-dimensional orientations
of their atoms in space.

Isomerism

Isomers

Stereoisomers

Enantiomers

L-isomers D-isomers

Diastereomers

Epimers

Constitutional
isomers

An isomer is a molecule with
the same molecular formula as
another molecule, but with a
different chemical structure.

Molecules with the same
molecular formula but
have different bonding
patterns and atomic
organization.



Isomers of glucose

Search for:
Glucose,
Galactose
Mannose

2n (n is the number of
chiral carbons in a
sugar molecule)



Enantiomers
Isomers

Stereoisomers

Enantiomers

L-isomers D-isomers

Diastereomers

Epimers

Constitutional
isomers

Two stereoisomers that are
mirror images of each
other and are non-
superimposable (not
identical)



Sugar enantiomers (D- vs. L-)



Which one(s) is a chiral carbon?

Do not memorize
but study them.



Isomerism

Isomers

Stereoisomers

Enantiomers

L-isomers D-isomers

Diastereomers

Epimers

Constitutional
isomers

Two or more stereoisomers of a
compound having different configurations
at one or more (but not all) of the chiral
carbons and are not mirror images of
each other.



Stereoisomers, but non-mirror images and non-
superimposable, then…diastereomers
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Isomerism

Isomers

Stereoisomers

Enantiomers

L-isomers D-isomers

Diastereomers

Epimers

Constitutional
isomers

Epimer refers to one of a
pair of stereoisomers
whereby two isomers differ
in configuration at only one
chiral carbons.



Diastereomers with different orientation of one chiral carbonm
then… epimers

Is L-glucose an epimer with D-mannose and D-galactose?

Memorize and
study them.



Acetal/ketal vs. hemiacetal/hemiketal
Hemiacetal and hemiketal: ether and alcohol on same carbon
Acetal and ketal: two ethers on same carbon

What is the difference between hemiacetal and hemiketal and
the difference between acetal and ketal?



Formation of a ring structure

furan and pyran → name of rings

Puranose more stable than furanose



Anomers



Chain to ring 
Left-up, right-down

Face the
sugar and go
down to
YOUR right


