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SWEET TASTING PSEUDO-SUGARS
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Pseudo-DL-glucose and pseudo-DL-galactose, in which the ring-
oxygens of pyranoid sugars have been replaced by a methylene group,
are equally sweet as their respective true sugars. It has thus
been demonstrated that the displacement of the ring-oxygen in a
pyranoid sugar by the methylene group affords no prejudicial effect

on the sweetness.

The common molecular feature of various sweet tasting compounds has been
established by Shallenbergerl) as a bifunctional entity of an AH and a B component,
together with a third hydrophobic bonding site (X). The AH, B system seems to be
a prerequisite for the primary sensory quality of sweetness, and the third hydro-
phobic component may be associated with the intensity of sweetness.2_4) The AH is
a proton donor and the B is a proton acceptor, and the required distance between
these two components (AH-B) is 30 nm.l) The third bonding site (X) is located
35 nm apart from the A of AH and 55 nm from the B.s)

In a pyranoid sugar series, only one pair of vicinal hydroxyl groups (in a
staggered conformation) is responsible to the primary AH, B unit for the sweet

6-8) In a case of D-glucopyranose, the hydroxyl group on C-4 has been

taste.
assigned as the AH and the oxygen atom of the hydroxyl group on C-3 has been
ascribed to the B in the “C; conformation. The X function has been assigned to
C-6, establishing the triangular saporous unit.

During a course of synthetic study on the pseudo-sugar chemistry, an important
question arose: Is a pseudo-sugar a sweet tasting compound or not ? A pseudo-sugar
is the name of a class of compounds in which ring-oxygens of pyranoid (or furanoid)
sugar molecules have been displaced by methylene groups. The term "pseudo-sugar"
was first proposed by McCasland,g) who synthesized pseudo-o-DL-talose as a first
pseudo-sugar in 1966. In 1973, a first naturally occurring pseudo-sugar: pseudo-
o-D-galactose was discovered as a fermentation product of Streptomyces sp. MA-4145
and had antibiotic activity against Klebsiella pneumoniae MB-1264.10)

Pseudo-sugars closely resemble true sugars structurally and conformationally,
since the geometry of the pyranose ring is practically the same as that of cyclo-
hexane ring and the ring oxygen can be replaced by the methylene group with mini-
mal deviation from the regular pyranose structure.ll) Therefore, the essential
glucophore (AH, B), implicating the third hydrophobic unit (X), for the sweet taste

may exist in pseudo-glucose and pseudo-galactose molecules.
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B-D-Glucose Pseudo-B-DL-glucose** a-D-Galactose Pseudo-a-DL-galactose**

** Only one enantiomer of the DL-form is depicted. The tentative numbering is used for the

pseudo-sugars in accordance with the numbering of a true sugar for the sake of convenience.

12,13)

In fact, it has been demonstrated that pseudo-B-DL-glucose and pseudo-

a-DL—galactose13'l4) taste sweet. A relative sweetness has been determined by
comparison of sweetness of pseudo-sugars with 10% (w/v) aqueous solution of sucrose.
The relative sweetness of pseudo-B-DL-glucose is 0.5 that of sucrose (= 1) and this
pseudo-sugar tasted just about as sweet as D-glucose (0.5—0.6).15) The relative
sweetness of pseudo-o-DL-galactose is 0.4-0.5 that of sucrose.

Since the relative sweetness of L-glucose is about as same as that of the
D-enantiomer,lG) each pseudo-B-D-glucose and pseudo-B-L-glucose may taste equally
as sweet as D-glucose.

These results make it clear that the ring-oxygen of a pyranoid sugar is not
essential for sweetness and the ring-oxygen can be displaced by a methylene group
without any detrimental effect on the sweetness of glucose and galactose. This
might be true in other sweet tasting pyranoid sugars.
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