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In agueous solution, the reactive aldehyde groups of reducing aldose sugars cyclize to produce five-
and six-membered rings which are more stable than their open chain forms.  Closing the chain into
a ring converts the C1 carbon atom into an asymmetric center. This results in two possible
stereochemica species, called anomers. The reversible cyclization reaction is acid and base
catalyzed and leads to an equilibrium mixture of the various possible forms, collectively called
tautomers, with the proportions of the different species at equilibrium being determined by their
relative free energies. The equilibrium concentrations have been measured for all of the
commonly occurring sugars, and in general, the so-called "pyranoid" six-membered rings
predominate. For D-glucose in water, the equilibrium concentrations are approximately 64% for
the B-pyranoid ring and 36% for the a-pyranoid ring, with negligible amounts of the open chain and
"furanoid” (five-membered) ring forms. Other sugars have different ratios; D-mannose, for
example, has aimost exactly the opposite distribution, with 67% of the a.-pyranoid form and 33% of
the B-pyranoid tautomer.
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D-glucose the open chain and "furanoid” (five-membered) ring forms
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