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Note

Solvent effects on one-bond, 1?*C—'H coupling constants of carbohydrates

KrLAUS BOCK AND CHRISTIAN PEDERSEN
Institute of Orgame Chenustry, The Technical Umiversity of Denmark, DK-2800 Lyngby (Denmark)

(Recewved June 26th, 1978, accepted for publication, July 17th, 1978)

The use of one-bond, '>*C—H coupling constants for assignment of anomeric
structure to hexopyranose denvatives! ? and for determination of conformational
equilibria of pentopyranose derivatives® has been described recently From these
studies, 1t appears that the absolute value of the coupling constant between C-1 and
H-1 15 depeadent on the electronegativity of the substituent at C-1, the orientation
of the carbon-hydrogen bond relative to the lone pairs of the ring oxygen, and the
nature and total number of electronegative substituents attached to the rest of the
molecule The last point 1s illustrated by comparison of the '*C-1-H-1 coupling
constant (172 Hz) of methyl tetra-O-acetyl-«-D-glucopyranoside (3) with the corre-
sponding value (169 Hz) of the 3,4-dideoxy derivative (5) (see Table I) Similar
results have been reported elsewhere?”

We have now investigated a number of simple sugar molecules in different
solvents and found that, for compounds having unprotected hydroxyl groups, one-
bond, carbon-hydrogen coupling constants vary with the solvent This effect is
probably caused by variation in the solvation and hence the electronegative character
of the hydroxyl groups, rather than by conformational changes, because the chemical
shifts are not drastically changed from one solvent to another
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In Table I are shown the coupling constants for solutions of methyl a- and
p-p-glucopyranoside (1 and 2) 1n D,O (data from Ref 1) and in methyl sulfoxide-ds
In both cases, the coupling constants are 2-4 Hz smaller 1n (CD;),SO than in D,O,
not only for the 3C-1-H-1 values but also for the other 1J;;_ ,, values The same
change 1n couphng constants with solvent was found for methyl 3,4-dideoxy-«-D-
erythro-hexopyranoside (4) In this case, it was possible to determine the coupling
constants in D,0, CDCl;, and (CD3),SO, the values decrease from D,0 to (CD;),SO

The one-bond, }3C-'H coupling constant of methanol shows the same de-
pendence on solvent 1 D,0, 1422 +03 Hz, m CDCl;, 1410 +03 Hz, and m
(CD3),SO, 1385 +03 Hz A similar solvent effect has been described by Evans*
for the '3C—'H coupling constant of CHCl,

The fully acetylated denivatives (3 and 5), however, do not exhibit any differ-
ence, all coupling constants being identical in CDCl; and (CD,),SO within experi-
mental error The one-bond, C-H coupling constant of the H;CO-group of methyl
acetate was also found to be virtually independent of the solvent 1n D,O, 1477
+0 3 Hz; in CDCl;, 146 5 0 3 Hz, and 1n (CD3;),50, 146 6 +03 Hz

To eliminate the possibility of conformational changes mduced by the solvent,
we measured the 'J,;_ ,, values of the more-rigid 1,6-anhydro-f-p-altropyranose (6)
in D,0 and (CD3),SO and observed a diiference of 1-3 Hz (Table I), with the
smaller values being obtained 1n (CD;),SO

Changes 1n one-bond, carbon-hydrogen coupling constants with change 1n
solvent for molecules having unprotected hydroxy! groups (and possibly other polar
substituents) can thus be relatively large Hence, comparison of one-bond, **C-'H
couphing constants should be made 1n the same solvent
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