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Carbohydrates: Reactions with Bases
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Carbohydrates: Reactions with Bases

O) (o
R\?LR — R\%\R
HH H
B: A +B-H

base-catalyzed enediol rearrangement: D-glucose and D-fructose
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Carbohydrates: Reduction
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Carbohydrates: Reduction
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Carbohydrates: Oxidation, three methods

HC=0 COOH
g——OH H.0 Ig——OH
HO——H 2 HO——H _
H—tong t B —— gL og *+ 2Br
H——OH red H——OH colorless
CH,OH CH,OH

D-glucose p-gluconic acid

an aldonic acid



Carbohydrates: Oxidation, three methods

HC=0 COOH
IS——OH H.0 Ig——OH
HO——H 2 HO——H _
H———OH + B ? H——OH + 2 Br
H——OH red H——OH colorless
CH,OH CH,OH
D-glucose p-gluconic acid

an aldonic acid

CH,OH
I HC=0 ) COO™
= HO" Ag", NH;
—— H—0H === H——OH k6 ”
H0+H HO——H HOO  HO——H Tollens test
R R R ,

a ketose an aldose a carboxylate ion




Carbohydrates: Oxidation, three methods

HC=0 COOH
IS——OH 0 Ig——OH
HO——H 2 HO——H _
H—/—0OH + B ? H——OH + 2 Br
H——OH red H——OH colorless
CH,OH CH,OH

D-glucose p-gluconic acid

an aldonic acid

CH,OH
e HC=0 N COO™
= HO™ Ag’, NH;
—— H—/—OH =:' "3, H—/——OH €6 144
H0+H HO——H HO-  HO——H Tollens test
R R _
a ketose an aldose
HC=0 COOH
Ig——OH HNO Ig——OH
HO——H 3 HO——H
H—/—0OH A H—F/—O0OH
H—1/—0OH H—/——0OH
CH,OH COOH
D-glucose p-glucaric acid

- an aldaric acid




Carbohydrates: Oxidation

PROBLEM 9
Show how an enediol rearrangement can move
the carbonyl group of fructose from C-2 to C-3
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Carbohydrates: Lengthening the Chain

o<*7 e —= o<=" Kiliani-Fischer synthesis:

the modified Kiliani-Fischer synthesis
l

new asymmetric
center

H, HCI
HV_> Pd/BaSO, H,0
HC=0

H——OH C= i
H—og * C=N p-ribose

CH,OH
p-erythrose HCI H> HCl
Pd/BaSO4 Hzo

p-arabinose

Steps/Reagents: 1. NaCN, HCI;
2. H,, Pd/BaSO,
3. HCI, H,0



Carbohydrates: Shortening the Chain

R_
o — o=(: v Jren]® Wohl degradation:

a cyano group

the Wohl degradation

HC=0 HC=NOH C=N C=N
H—oH H—oH H—0Ac H—oH HC=0
H—+—OH T2, H—+—OH BhAn” bl H—+—OAc —~ 5 H—+OH —s H—+OH
H——OH H——OH 100°C H——O0Ac H,0 H——OH H——OH
CHzOH CHzOH CHzOAC CHQOAC CHzOH
p-glucose an oxime p-arabinose
a hexose a pentose
P
ACzo = & C
H,c~ Y07 CH;
H\ /OAc
H——OAc
Steps/Reagents: 1. NH,OH; H+ AcO——H
2. Ac,0, 100 °C N OAc
- G, H——OAc
3. NaOH, Hzo —QOAc



Carbohydrates

PROBLEM 16. What two monosaccharides can be degraded to

a. D-arabinose b. D-ribose
c. L-arabinose



