asymmetric HC—0
H+OH H0+H
HOCH2(|3HCH CH,OH CH,OH

center

p-glyceraldehyde L-glyceraldehyde

OH the OH group
glyceraldehyde is on the right

Copyright @ 2007 Pearson Prentice Hall, Inc.

= |f the OH attached to the bottom-most asymmetric center is on the right,
then a D-sugar; If on the left, a L-sugar

= All the natural sugars are D-sugars

HC=0
H——on COOH HC=O0 HC=0 HC=0 HC=0
HO——H H Oog H—OH HO——H HO——H H——OH
HO——H H——OH HO——H H——OH HO——H
A on CH; CH,OH CH,OH CH,OH CH,OH
CH,OH
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Table 21.1

nber of stereocenters
of stereoisomers = 2"

HC=0

H——OH
H——OH

CH,OH

p-erythrose

Configurations of the p-Aldoses

HC=0
H——OH
CH,OH
p-glyceraldehyde

CHZOH
p-threose

/

N

e

RN

HC=0 HC=0 HC=0 HC=0
H——0OH HO——H H——O0OH HO—H
H——O0H H——OH HO—H HO—H
H——OH H—/OH e — el H——OH

CH,OH CH,OH CH,OH CH,OH
p-ribose p-arabinose p-xylose p-lyxose

HC=0 HC=0 HC=0 HC=0 HC=0 HC=0 HC=0 HC=0

H—OH HO—H H———OH HO—/H H—/—0OH HO—]H H—OH HQO—H

H——OH H——OH HO—H HO——H H——OH H——OH HO——H HO——H

H——OH H——OH H-—0H H——OH HO—H HO——H HO——H HO——H
H——OH H——OH H-—+O0OH H—OH H——OH H——OH H——OH H——OH
CH,OH CH,OH CH,OH CH,OH CH,OH CH,OH CH2 OH CH,OH

p-allose p-altrose p-glucose p-mannose p-gulose p-idose p-galactose p-talose

Copyright © 2007 Pearson Prentice Hall, Inc.
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Table 21.2 Configurations of the p-Ketoses

dihydroxyacetone
CH,OH
C=0
H+DH
CH,0H

p-erythrulose

/ \ = Ketohexoses such as
CH,OH CH,OH fructose have only 3 chiral
c—o ¢—o centers, so 23
H——OH HO——H - :
H 1 on o8 diastereoisomers.
CH,0H CH,OH
p-ribulose p-xylulose
CH,OH (|3[-120H (lil-IZDH (ljl-IZDH
=0 =0 =0 C=0
H——0OH HO——H H——0OH HO——H
H——0H H——0OH HO——H HO——H
H——0OH H——0OH H——0OH H——0OH
CH,OH CH,OH CH,OH CH,0H

o-psicose o-fructose o-sorbose o-tagatose
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HC=0

HO
—OH HO——H HO—
—OH H——0OH HO—
—QOH H—F/——0OH H—

CH,OH CH,OH CH,OH CH,OH
D-ribose pD-arabinose D-idose pD-talose

C-2 epimers C-3 epimers
Copyright © 2007 Pearson Prentice Hall, Inc.

HC=0 HC=0
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C Hy ok Ov Cthoh C oK

}é\ucx&, (/(,cwu/\,g D-mamno S

21-10







CH,OH

D-mannose

CH,OH

p-mannitol
an alditol

CH,OH

p-fructose

CH,OH

p-mannitol
an alditol

CH,OH

p-glucitol
an alditol
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CH,OH CH,OH

D-glucose p-glucitol L-gulose
an alditol drawn upside down
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2 Br
colorless

CH,OH > S
D-glucose p-gluconic acid
an aldonic acid

o '

H—0Ww H—T0N  D—m annog.

H-—on i
: '@Hﬁw‘oxidé I-EEOWCh as HN%%‘»O gr‘aﬁﬁcp‘oellabe oxidized.
{a et HE =$IC=0 COOH Ho- o
g/;,—_ﬂlc{@jﬂ_—gH HHNOY golg C=0 " Aldonic acid
Ho——a— 35 —= E;':gﬂ H ——0W Aldaric acid
_no= | tron  Hio COOH ﬁ‘o’_:ﬁ’
H— @g%cose p-glucaric acid ?{j_._ ) H

C H'L 0 h an aldaric acid C 00 H 21-14



NH,

B + O + NH3 + ZHQO
—OH

CH,OH k\{o(/\a 2 ine

p-glucose

the osazone of p-glucose

HC=NNHC¢Hs

|
C=NNHC4Hs

HO——H
H——0OH
H——0OH

CH,OH
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