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IMR spectroscopy has been recently used for conformational studies
(1,2,3,4)

on carbohydrates Among the significanmtresults in D_O solution,

2
the correlation of the chemical shift and the coupling constant of the
i proton to the configuration (a or B) of the unomeric center has been

(5,6)

established However, the MMR spectrum of a reducing sugar in D0

2
displays the signals of both anomers, owing to the mutarotation after
disso-ution. It appeared worthwhile to investigate IQIR spectra of car—~
bohydrates in a selvent in which mutarotation d¢id not take place and 4i
methylsulphoxide (DKSO) was selected for this purpose. Recently Chapman
and King(7) pointed out that alcohols in DiSO solution display well re-—
solved peaks, which are also splitted by couplir.: whith the protons on
the adjacent carbon atom. The chemical shifts of the OH protons were
reported for a number of representative alcohols, among them f-arabopy
ranose, a-glucopyranose and a-fructopyranose, for whick only the Olﬁ
absorption is given.

D30 is a good sucar solvent and, as stated above, it does not
sive matarotation on most dissolved saccharides. The srectrum in DSO
therefore corresponds to the anomeric form of the solid sumar and INMR

spectroscopy in DUSC solution appears to be the most Jirect method for

detecting the anomeric configuration. Furthermore o mixture ¢l unomers
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TABLE I
Chemtcal shifts (7 values ppm) of the OIH proton in DMSC and coupling con

atants (ops) JoyH/C H.

a—anomer p-anome=
Carbohydrates (0,H axial) (Olh' esustorialy
T J 4 J
) P . |
Glucose 3.85 4.5 3,48 TL0
Galactose 3495 4.0 - -
Ramnose 3.86 4.0 - -
s ‘
Xylose 3.90 4e5 .0
] L]
2-deoxy—-glucose 3.96 4.0 65
x x L
Cellobiose 3.72 445 el
» » ]
Gentiobiose 3.84 4.0 £.0
» " Lo
Lactose 3.72 445 6.C
oo ¥ * -
Maltose 3.70 4.5 3.4C 65
e » ¥ R
Melibiose 3.856 4.0 3.54 4,0

data taken from the equilibrium mixture ¢f the ancmers.
411 the spectra were measured on a Varian A-60 spectrometer, with referen

ce to internal tetramethylsilane.

TAELE II

NMR spectrum of a-glucose

Chemical shifts Multiplicity Coupling constant Assignment
7 (ppm) J (ops)
3.85 doublet 4e5 OIH
5.07 triplet 4.0 05H
5.30 doublet 7.0
.38 ibl 7.0 O H, 0.H, C.E
5438 doublet 7 23’ 3:1, .
5.60 doublet 645
5.62 doublet 4.5
5.68 7.0 c.H
5474 doublet 4.5 3
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can be conveniently analyzed in the actual amounts of the components.

In the range accessible with DMSO as solvent (up to 6 7°) the sig-
nals of all the hydroxyl protons are displayed together with the "ano-
meric" Clﬁ proton. The most downfield signal corresponds to the 01H
proton, which gives a well recognizable doublet in the 3,4 - 4,02 re-
gion. The chemical shifts of the 01H signal and the OIH/ClH coupling
constants are reported in Table I for a number of carbohydratesy having
the reducing ring with the configuration of glucose at C1 and CZ' a-
anomers absorb between 3.70 and 3.96 ¥ and p-anomers between 3.40 and
3.58 7, beeirg the coupling constants of the order of 4.0 - 4.5 cps
and of 6.0 -~ 7.0 cps respectively. Sugars with configuration at 02
different from that of glucose (such as mannose and arabinose) show
values which do not fit in the mentioned ranges, suggesting a possible
influence of the 02 configuration on the anomeric hydroxyl.

The resonances of the other hydroxyl protons can be generally ob
served in the range 4.9 - 6.0 7, overlapping each other to some extent
and superimposing the C1H proton peak. As representative the spectra of
a~-glucose and a-methylglucoside are reported in Tigs. 1 and 2. The peaks
of a«-glucose have been attributed as shown in Table II. The two doutblets
at 5.62 and 5.74 T have been assigned to the 01E proton, assuming that
it couples with the protons at O, and at C

1 2
thylglucoside the doublet expected for the C

« In the spectrum of a-me-
1H is partially hidden by
the OH absorptions; it was then identified from the spectrum of the a-
methylglucoside deuterated prior dissolution in DMSO (fig. 2).

The extent of overlapping of the hydroxyl reaks increases geing
from monosaccharides to polysaccharides and therefore well resolved
spectra are usually observed only for the former onese. Anyhow some
features of polysaccharide spectra are promising in distinguishing
different types of glycosidic linkages. For instcnce, a-1,4 linked
sugars show an absorption corresponding to two hydroxyl groups per
disaccharide unit in the unusual range 4.0 — 4.6 U {a-1,6 linked sug

ars absorb, as expected, at fields higher than £.9 ), sugpcesting a
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Fige 1. NMR spectrum of

a-glucose in DMSO.
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Tige 2o MR spectrum ¢f a-meihyl-glucoside in DMSO.

\a:
N

Totted line refers teo the deuterated producte
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different interaction among the hydroxyl protons and the solvent. Further
studies are in progress to correlate the extent of interaction between the
hydroxyls and the solvent molecules, as .obtained from NMR data, to the con
formation of sugars.
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