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» Polyhydroxy aldehydes, ketones and their derivatives,

and the polymer derived from these compounds
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(Monosaccharide)

3 = L4 = a 1 “ 0’11 < @ Q <A g
Glycan IlmamaldFanaisdsznaumslulamsanilulnawainlnaway Taulundanlsn” 1Huanslsznaudwanaan lanviaa
Alaunauylansandamnuws 2 Al

(polyhydroxy Idehydes/ketones)

Heteroglycan ilsznaunlslalundaalsnvans o 4in
Tluaan lasuiialiiiu 2 ngulngjme

1. ngudalng (aldoses) @aiilu polyhydroxy aldehydes
2. nauAlna (ketoses) @aiil polyhydroxy ketones

o - A S Aldose & Ketose
Monosaccharide uuvaantilwdavilssiain | 0




A2Re19 Aldose & Ketose

Carbon

Formula/name aldose ketose

C.HO Glyceraldehydes Dihydroxyacetone

Erythrose Erythrulose
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Enantiomers & Epimers
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2. Cyclic system
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“Intramolecular hemiacetals/hemiketals”
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Furanose form
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Pyranose and furanose forms of ribose
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®0,POE‘H ®o,pocH, CH,OH
53 LY
o

a-D-Ribose 5-phosphate a-D-Glucose 6-phosphate a-D-Glucose 1-phosphate
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Several sugar esters important in metabolism
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Deoxy Sugar
3] —OH 7ignunuiifag H

2-Deoxyribose 6-deoxy-L-galactose

O. OH
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a-D-Glucosamine
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CH,OH
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Chair conformation

N-Acetyl-o-neuraminic acid (NeuNAc), a sialic acid
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HO—C—H

OH®
. 2 0 2 a —,C —OH
Mannitol is used as an osmotic diuretic sl 1 +OH®
H—C—OH ; 2
Glycerol is used as a humectant and can be nitrated to nitroglycerin CH.OH = oy
i p-Gluconate p-Glucono-8-lactone
Sorbitol can be dehydrated to tetrahydropyrans and tetrahydrofuran (open-chain form)
compounds (sorbitans)
)
Sorbitans are converted to detergents known as spans and tweens (used in H O
emulsification procedures) ‘f
H—C—OH Coo®
Sorbitol can also be dehydrated to 1,4,3,6-dianhydro-D-sorbitol (isosorbide) HO —C—H 8 . o
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Glycoside
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HO Sucrose HEMIACETAL [reoucing] HEMIKETAL
CH,OH B (o -D-glucopyranosyl-(1—2)- B -D-fructofuranoside)
o

2
H,OH

[NONREDUCING] KETAL

FIG.1 Essential structural features of reducing and nonreducing
sugars.
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(c) Glycogen

Highly branched -
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Figure 3.12 (3)
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Carbohydrate Nomenclature =

o (alpha)- and B (beta)-D-Glucopyranose [1,2]

QL (alpha)- and P (beta)-D-Glucofuranose [3,4]

1,2,3,4,6-Penta-O-acetyl-Q (alpha) -D-Glucopyranose [5]

Table 1 Common Substituent Groups Attached to Oxygen

Atoms

Structure

Group Name (Abbreviation)

CH,CO
C,H,CO
C,H,CH,
C,H,CH
CH, CH,
CH,CH
(CH,),C
CH,SO;
CH,

acetyl (Ac)

benzoyl (Bz)

benzyl (Bzl)

benzylidene (attached to two oxygens)
ethyl (Et)

ethylidene (attached to two oxygens)
isopropylidene (attached to two oxygens)
mesyl or methylsulfonyl (Ms)

methyl (Me)

methylene (attached to two oxygens)
nitro (NO,)

tosyl or p-tolylsulfonyl (Ts)

triflyl or trifiuoromethylsulfonyl (Tf)
tetrahydropyranyl (THP)

4-0O-acetyl-1,2-di-O-benzoyl-6-O-p-tolylsulfonyl-Ql (alpha) -D-galactopyranose [6]

Methyl-Ql (alpha) -D-mannopyranoside [9]

Glycosides

O-(6-O-Methyl-a (alpha) -D-Galactopyranosyl)-(1 4)- a (alpha) -D-Galactopyranose [19]

P anomer of maltose
{a-D-Glucopyranosyl-(1— 4)-B-p-glucopyranose)

H OH

o anomer of lactose
(B-p-Galactopyranosyl-(1— 4)-c.-D-glucopyranose)

B anomer of cellobiose

(B-p-Glucopyranosyl-(1— 4)-B-D-glucopyranose)

CH,O0H

HOCH, .0 B
H HO A’
H (|3H20H
OH H
Sucrose

(o-D-Glucopyranosyl-(1— 2 )-B-p-fructofuranoside)




Table 2 Common Substituent
Groups Attached Directly to the
Carbon Atom Chain

Methyl-6-Deoxy-OL (alpha) -D- mannopyranoside [10]

Structure Group Name

NH, amino
bromo
chloro
fluoro
ethyl
iodo
methyl
nitro?

CH,

6-Amino-6-deoxy-Ol (alpha) -D-glucopyranose [11]

6-Deoxy-6-iodo-l3 (beta) -D-galactopyranose [12]

2Attachment to the carbon atom

chain is at the nitrogen atom,

Triose sugars
(C HO0,)

H

o

H—é—Ol—l

H—CI;—OH
b

Glyceraldehyde

H
H—+—OH
c=0

3 H—i—ou
K

Dihydroxyacetone

Pentose sugars
(C5H,05)
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Hexose sugars
(CeH,206)

H\ fO

Hv——iv—vOH
HO—C—H
HO—C—H

H
e

fo
H —i——OH
HO—C—H
H —-—(I}—--OH
H—C—OH H—C—OH
H— (:':—OH H—! (I'z— OH

H H
Glucose Galactose

H
H—é—OH

—0
HO —(L.—H
H—C—OH
H— OH
H —l.!.‘;—OH
"
Fructose




