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25.125.1
Classification of CarbohydratesClassification of Carbohydrates



Classification of CarbohydratesClassification of Carbohydrates

monosaccharidemonosaccharide
disaccharidedisaccharide
oligosaccharideoligosaccharide
polysaccharidepolysaccharide



is not cleaved to a simpler carbohydrate on is not cleaved to a simpler carbohydrate on 
hydrolysishydrolysis

glucose, for example, is a monosaccharideglucose, for example, is a monosaccharide

MonosaccharideMonosaccharide



is cleaved to two monosaccharides on hydrolysis is cleaved to two monosaccharides on hydrolysis 

these two monosaccharides may be the these two monosaccharides may be the 
same or differentsame or different

DisaccharideDisaccharide

CC1212HH2222OO11   11   +   H+   H22OO

sucrosesucrose
(a disaccharide)(a disaccharide)



is cleaved to two monosaccharides on hydrolysis is cleaved to two monosaccharides on hydrolysis 

these two monosaccharides may be the these two monosaccharides may be the 
same or differentsame or different

DisaccharideDisaccharide

CC1212HH2222OO11   11   +   H+   H22OO CC66HH1212OO6 6 +   +   CC66HH1212OO66

sucrosesucrose
(a disaccharide)(a disaccharide)

glucoseglucose
(a monosaccharide)(a monosaccharide)

fructosefructose
(a monosaccharide)(a monosaccharide)



oligosaccharideoligosaccharide::

gives three or more monosaccharide units on gives three or more monosaccharide units on 
hydrolysishydrolysis

polysaccharidepolysaccharide: : 

yields more than 10 monosaccharide unitsyields more than 10 monosaccharide units

Higher SaccharidesHigher Saccharides



No. of carbonsNo. of carbons AldoseAldose KetoseKetose

44 AldotetroseAldotetrose KetotetroseKetotetrose

55 AldopentoseAldopentose KetopentoseKetopentose

66 AldohexoseAldohexose KetopentoseKetopentose

77 AldoheptoseAldoheptose KetoheptoseKetoheptose

88 AldooctoseAldooctose KetooctoseKetooctose

Table 25.1 Some Classes of CarbohydratesTable 25.1 Some Classes of Carbohydrates



25.225.2
Fischer Projections and Fischer Projections and DD--LL NotationNotation



Fischer ProjectionsFischer Projections



Fischer ProjectionsFischer Projections



Fischer Projections of EnantiomersFischer Projections of Enantiomers



Fischer Projections of EnantiomersFischer Projections of Enantiomers



Enantiomers of GlyceraldehydeEnantiomers of Glyceraldehyde

CHCH OO

CHCH22OHOH

HH OHOH
DD

CHCH OO

CHCH22OHOH

HHHOHO
LL

(+)(+)--GlyceraldehydeGlyceraldehyde ((––))--GlyceraldehydeGlyceraldehyde



25.325.3
The AldotetrosesThe Aldotetroses



stereochemistry assigned on basis of whetherstereochemistry assigned on basis of whether
configuration of highestconfiguration of highest--numbered stereogenic centernumbered stereogenic center

is analogous to is analogous to DD or or LL--glyceraldehydeglyceraldehyde

An AldotetroseAn Aldotetrose

CHCH OO

CHCH22OHOH

HH OHOH

HH OHOH

11

22

33

44



stereochemistry assigned on basis of whetherstereochemistry assigned on basis of whether
configuration of highestconfiguration of highest--numbered stereogenic centernumbered stereogenic center

is analogous to is analogous to DD or or LL--glyceraldehydeglyceraldehyde

An AldotetroseAn Aldotetrose

CHCH OO

CHCH22OHOH

HH OHOH

HH OHOH

11

22

33

44DD



An AldotetroseAn Aldotetrose

CHCH OO

CHCH22OHOH

HH OHOH

HH OHOH

11

22

33

44

DD--ErythroseErythrose



The Four AldotetrosesThe Four Aldotetroses

CHCH OO

CHCH22OHOH

HH OHOH

HH OHOH

DD--ErythroseErythrose LL--ErythroseErythrose

CHCH OO

CHCH22OHOH

HOHO HH

HHHOHO

DD--Erythrose and Erythrose and 
LL--erythrose are erythrose are 
enantiomersenantiomers



The Four AldotetrosesThe Four Aldotetroses

CHCH OO

CHCH22OHOH

HH OHOH

HH OHOH

CHCH OO

CHCH22OHOH

HHHOHO

HH OHOH

DD--ErythroseErythrose DD--ThreoseThreose

DD--Erythrose and Erythrose and 
DD--threose are threose are 
diastereomersdiastereomers



CHCH OO

CHCH22OHOH

HOHO HH

HHHOHO

The Four AldotetrosesThe Four Aldotetroses

CHCH OO

CHCH22OHOH

HHHOHO

HH OHOH

LL--ErythroseErythrose DD--ThreoseThreose

LL--Erythrose and Erythrose and 
DD--threose are threose are 
diastereomersdiastereomers



The Four AldotetrosesThe Four Aldotetroses

CHCH OO

CHCH22OHOH

HHHOHO

HH OHOH

DD--ThreoseThreose

DD--Threose and Threose and 
LL--threose are threose are 
enantiomersenantiomers

LL--ThreoseThreose

OHOH

CHCH OO

CHCH22OHOH

HHHOHO

HH



The Four AldotetrosesThe Four Aldotetroses

CHCH OO

CHCH22OHOH

HH OHOH

HH OHOH

CHCH OO

CHCH22OHOH

HHHOHO

HH OHOH

HH OHOH

CHCH OO

CHCH22OHOH

HHHOHO

DD--ErythroseErythrose LL--ErythroseErythrose DD--ThreoseThreose LL--ThreoseThreose

CHCH OO

CHCH22OHOH

HOHO HH

HHHOHO



25.425.4
Aldopentoses and AldohexosesAldopentoses and Aldohexoses



The AldopentosesThe Aldopentoses

There are 8 aldopentoses.There are 8 aldopentoses.

Four belong to the Four belong to the DD--series;  four belong to series;  four belong to 
the the LL--series.series.

Their names are ribose, arabinose, xylose, Their names are ribose, arabinose, xylose, 
and lyxose.and lyxose.



The Four The Four DD--AldopentosesAldopentoses

DD--RiboseRibose

HH

CHCH OO

CHCH22OHOH

OHOH

DD--ArabinoseArabinose DD--XyloseXylose DD--LyxoseLyxose

CHCH22OHOH

HH OHOH

CHCH OO

HH OHOH

CHCH OO

CHCH22OHOH

HH OHOH

CHCH OO

CHCH22OHOH



The Four The Four DD--AldopentosesAldopentoses

DD--RiboseRibose

CHCH OO

CHCH22OHOH

HH OHOH
HH OHOH

DD--ArabinoseArabinose DD--XyloseXylose DD--LyxoseLyxose

CHCH22OHOH

HH OHOH
HH OHOH

CHCH OO

HH

HOHO

OHOH
HH

CHCH OO

CHCH22OHOH

HH OHOH
HHHOHO

CHCH OO

CHCH22OHOH



The Four The Four DD--AldopentosesAldopentoses

DD--RiboseRibose

CHCH OO

CHCH22OHOH

HH OHOH
HH OHOH
HH OHOH

DD--ArabinoseArabinose DD--XyloseXylose DD--LyxoseLyxose

HOHO

CHCH22OHOH

HH OHOH
HH OHOH

HH

CHCH OO

HOHO

HH OHOH

HH OHOH

HH

CHCH OO

CHCH22OHOH

HH OHOH
HH

HHHOHO

HOHO

CHCH OO

CHCH22OHOH



The Four The Four DD--AldopentosesAldopentoses

DD--RiboseRibose

CHCH OO

CHCH22OHOH

HH OHOH
HH OHOH
HH OHOH

DD--ArabinoseArabinose DD--XyloseXylose DD--LyxoseLyxose

HOHO

CHCH22OHOH

HH OHOH
HH OHOH

HH

CHCH OO

HOHO

HH OHOH

HH OHOH

HH

CHCH OO

CHCH22OHOH

HH OHOH
HH

HHHOHO

HOHO

CHCH OO

CHCH22OHOH



AldohexosesAldohexoses

There are 16 aldopentoses.There are 16 aldopentoses.

8 belong to the 8 belong to the DD--series;  8 belong to the series;  8 belong to the LL--
series.series.

Their names and configurations are best Their names and configurations are best 
remembered with the aid of the mnemonic remembered with the aid of the mnemonic 
described in Section 25.5.described in Section 25.5.


