Carbohydrates (McM chapt 25)

Glucose: CH,,O( = “C6(H20)6”

Monosaccharides / Simple carbohydrates: D-shugars
Can not be hydrolyzed to simpler carbohydrates
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Open and cyclic forms
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Monosaccharides - Reactions (McM chapt 25.7)

Functional groups: Alchohols, aldehydes/ketones, hemiacetals
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Stereoselectivity in glycoside syntheses
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The anomeric effect
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Reduction of carbonyl:
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Oxidative reactions:

“Reducing shugars”: Easily oxidized (most often aldeh. - acid)
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no ox. under mild cond
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*Tollens
*Fehling
*Benedict [old diabetes (glucose) test]

Tests (visual results)
Not used in synthesis
(preparative scale)



Ketoses as ‘“reducing shugars”
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Chain Lengthening and Shortening
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Disaccharides (McM chapt 25.9)

Monosaccharides / Simple carbohydrates:
Can not be hydrolyzed to simpler carbohydrates

Complex carbohydrates: Disacch., polysacch.
Can be hydrol. to monosacch. (cleav. of acetal / hemiacetal)

Maltose Cellobiose Lactose
1,4'-a-glycoside OH OH 1,4'-B-glycoside 1,4'-p-glycoside
Glucose + glucose . Glucose + glucose Galactose + glucose

hemiacetal == aldehyde; "reducing shugar"

Sucrose
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Glucose + fructose



Milk intolerance

Lactose
HO
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E:;;[sc-g‘s,:?l-smﬁcose galactase glucose

Not absorbet from intestines : Y \\_/
Accumulation - diarrhea etc ;

Often missing ; )
adults . normal metabolism

No isomerisation:

galactosemia

Severe milk intolerance (even kids)
Mental retardation




Polysaccharides (McM chapt 25.10)

Cellulose
Long chains (>1000 monosachh.)
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B-glycoside link., not digested humans

Starch: Amylose and amylopectin
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Glycogen = amylopectin, larger, more branches
Energy storage animals
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Synthesis Di- and Polysaccharides

Building from monosaccharides - Challenges

*Regioselectivity
*Stereoselectivity
Stability
cl- s Joj\
OH ' OH 0| % QA I
Prot. as O='(
O-silylation carbonate ester o =
Prim OH
Galactose Glycal from gal
Comm. avail. epoxidation
TBAF ie.
l mCPBA

reduced, hydroxylated before deprotect

or couple again




Other carbohydrates (McM chapt 25.11-12)

RNA nucleoside

i.e. cytidine
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i.e. deoxycytidine

H NH,

\’Ow HO o. OH NZ
H——H A |
H——OH —_— }/—'\ o~ N
H——OH OH HOq o

—OH

OH

Deoxyribose



Nicotinamid adenine dinucleotide
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Aglycone
Glycyrrhizin

Saponin from liquorice (lakris) root
expectorants (slimlgsende) respir. tract infect.

CO,H

From microorganisms:
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CO,H
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& OH
Amfotericin B NH,
(Legemiddel mot soppinfeksjon) OH Erytromycin (Antibiotikum)

Macromolecules - Glycoproteins / Glycopeptides



