
C
arbohydrates
S

accharides
S

ugars

C
lassification


M

onosaccharides: aldehydes or ketones w
ith 3-9 C


D

isaccharides: 2 units of m
onosaccharides


O

ligosaccharides: 3-20 units of m
onosaccharides


P

olysaccharides: >20 units of m
onosaccharides


The polym

erization occurs by the form
ation of a glycosidic

bond betw
een the units



Fischer convention of optical isom
erism


W

henever there is a C
 atom

 linked to 4 different residual
groups optical isom

erism
 arises


S

ugars are optically active com
pounds w

ith the possibility
to have D

 or L spatial configuration


In the Fisher convention the asym
m

etric C
 is placed in the

centre, the aldehyde (or the ketone) is placed on the top,
therefore one H

 and one O
H

 are com
ing off the plane in

the horizontal position.

D

 is w
hen a substituent is on the right side w

ith respect to
the H

; L is the m
irror im

age

N
am

e conventions


Enantiom

ers are tw
o m

irror im
age m

olecules (chiral m
o-

lecules):
–

D
-G

lyceraldehyde
vs L-G

lyceraldehyde
–

D
-A

lanine vs L-A
lanine


Epim

ers are m
olecules w

ith >1 chiral C
 and only one of

those is a m
irror im

age of the other m
olecule

–
D

-G
lucose vs D

-G
alactose

–
D

-threose vs D
-erythrose


A
nom

ers are the cyclic form
 of m

onosaccharides in w
hich

the carbonyl atom
 has becom

e a new
 chiral centre

–α
-D

-glucose vs β-D
-glucose


D
iastereom

ers: epim
ers and anom

ers, i.e. m
olecules w

ith
m

ore than 1 chiral C

A
ldose series of D

 sugars

K
etose series of D

 sugars



S
ugars in our body


A

ll the m
am

m
als produce and use only sugars of the D

series, either/both aldose and ketones


The m

ost com
m

on are:
–

G
lyceraldehyde

–
R

ibose
–

G
lucose

–
G

alactose
–

D
ihydroxyacetone

–
R

ibulose
–

Fructose

R
eaction of sugars


R

eactions w
ith R

-O
H

 (hem
iacetals, glycosidic bonds)


O

xidations


M

odifications

C
yclic sugars


U

sually hem
iacetals and hem

iketals are unstable, but cyc-
lic sugars are indeed stable in w

ater solutions


6-C
 aldoses form

 hexatom
ic rings (α

-D
-glucose and β-D

-
glucose) resem

bling pyran


5-C
 aldoses and 6-C

 ketones form
 pentatom

ic rings, re-
sem

bling furan



M
utarotation


C

hiral centres can rotate the plane of polarised light either
clockw

ise or counterclockw
ise


Linear sugars in w

ater solution can becom
e cyclic, producing

different am
ounts ofα

 and β anom
ers


The change in polarization w

ith tim
e is a proof of this dynam

-
ic equilibrium

D
isaccharides, oligosaccharides and polysaccharides


The anom

eric hem
icetal/hem

iketal can attack another -O
H

group of a close-by sugar ring to produce m
ultim

ers linked
by  acetals, ketals →

 glycosidic bonds

R
-O

H
 + H

O
-R

'  →
 R

-O
-R

'  +
H

2 O
  

M
A
LTO

SE
α-1,4glycosidic bond

D
isaccharides, oligosaccharides and polysaccharides


The anom

eric hem
icetal/hem

iketal can attack another -O
H

group of a close-by sugar ring to produce m
ultim

ers linked
by  acetals, ketals →

 glycosidic bonds

SU
C
R
O
SE

α-1,β-2 glycosidic bond



D
isaccharides, oligosaccharides and polysaccharides


The anom

eric hem
icetal/hem

iketal can attack another -O
H

group of a close-by sugar ring to produce m
ultim

ers linked
by  acetals, ketals →

 glycosidic bonds

C
ELLU

LO
SE

β-1,4 glycosidic bonds

D
isaccharides, oligosaccharides and polysaccharides


The anom

eric hem
icetal/hem

iketal can attack another -O
H

group of a close-by sugar ring to produce m
ultim

ers linked
by  acetals, ketals →

 glycosidic bonds

G
LYC

O
G
EN

R
eaction of sugars


R

eactions w
ith R

-O
H

 (hem
iacetals, glycosidic bonds)


O

xidations


R

eductions

glucose

G
lucuronic acid



R
eaction of sugars


M

odifications: acetylation, phosphorylation, sulfation

R
eaction of sugars


M

odifications: acetylation, phosphorylation, sulfation

R
eaction of sugars


M

odifications: acetylation, phosphorylation, sulfation


