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The Structural Vocabulary

Anomers

Isomers that differ
only in the spatial
configuration of the
hydroxyl group at C1.

Pyranose

A six-membered cyclic
structure containing
five carbon atoms and
one oxygen atom
(analogous to the
heterocyclic compound

pyran).
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Anomeric Carbon

The specific carbon
atom that was
originally the
aldehyde or ketone
carbonyl carbon before
cyclisation occurred.

Furanose

A five-membered cyclic
structure containing
four carbon atoms and
one oxygen atom
(analogous to furan).
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The Open-Chain Anomalies

H \&0 Expected: Aldehyde
reaction.

H—=0OH

HO®—H Expected: Free -CHO
H .y OH presence.
H—=0OH
C Expected: Uniform
HH()F1 solid.
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Result: NO Schiff’s test & NO
NaHS03 addition product.

Result: Glucose pentaacetate
1s INERT to hydroxylamine.

Result: Exists in TWO distinct
crystalline forms: a (m.p. 419
K) and B (m.p. 423 K).
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The Cyclisation Mechanism TopAl
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Intramolecular attack forms a stable cyclic hemiacetal,
eliminating the free aldehyde group.
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The Consequence: a vs B Anomers

a-D-Glucose 71, = 419 K B-D-Glucose T, = 423K
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Fructose: The Furanose Variant

Aldohexose (C1=0) + C5-OH -> 6-membered Pyranose

@)
< > Ketohexose (C2=0) + C5-0H -> 5-membered Furanose
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Exam Trap Alert

Watch for this:

When asked to identify the evidence for
glucose’s cyclic structure, examiners will N

often list only one or two isolated g LS Ch1IA Ry NalggO3
anomalies in the distractor options.

_ g 2. Hydroxylamine inertness
To strictly prove the necessity of the cyclic

hemiacetal, you must identify the option
that groups ALL THREE diagnostic failures
together.

A single anomaly is insufficient to rule out
other open-chain isomers.

‘ | 3. Anomeric forms
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Conclusion

e Hemiacetal cyclisation (C5-OH attacking the carbonyl)
perfectly resolves the three chemical anomalies that the
open-chain model failed to explain.

e Anomers (a and B) are distinct crystalline configurations
that differ solely in their spatial arrangement at the
newly formed anomeric carbon (C1 for glucose, C2 for
fructose).
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