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A recent report’ drew attention to the substantual difference (approximately two-
fold) that exists between the spin—-latuce relaxation-rates (R -values) of the anomeric
protons of reducing (H-1) and nonreducing (H-1') disaccharides in aqueous solutron It was
sugzested that thus differennial reflects the additional, relaxation contributions that H-1" re-
cenes from the protons on the ring of the reducing moiety; this speculation recewved add-
ticnal support from a study of '*C relaxation-rates, and we now provide unequivocal, con-
firmatory evidence.

According to the formalism of the dipole—dipole relaxation-mechanism, which 1s
givén 1n abbreviated form in equation 7, the relaxation contributions made by a deuterium
nucleus should be ~6% of that of a proton nucleus located at the same position. Thus,

(Ry)p-g <1+ 1)-(yp? - 71p?) -7c(D ~ R)/(rp~R)® (¢

comparison of the proton R, -values of a normal sugar wath those of its specifically
dauterated analogs should provide a direct method®*? for idenufying and measuring
specific, inter-proton, relaxation contributions We now dlustrate how this approach may
be used to evaluate the relaxation contrnibuuons that the protons on a sugar ring receive
from the protons of an aglycon.

It can trvially be shown? that the non-selective (ns) R, -value of the anomeric
preion of a methyl glycoside, R; (us. OCHj), and that of its trideuteriomethy! analog, R,
(ns, OCDy), are related by the expression 2,

{Ry(ns, OCH;) - R,(ns, OCD;)} = 3{0.937-py.1,0cH, }/2, 2

where py.1,0CH, 15 the relaxation contribution that the H-1 resonance receives from the
methoxyl group, and 1s the value to be determuned A clo<ely similar expression may be
denved for data from a single-selective, telaxation experiment 1n which only the H-1
resonance 1s subjected to the 180°-pulse®® ; now, expression 3 apphes.
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TABLE

SPIN-LATTICE RELAXATION-RATES? (msec™! =57) FOR THE ANOMERIC PROTONS OF
METHYL D-GLUCOSIDES?

P Iric) /71 sy At
LOMpounag axy (75 any jiitiy AN {5/ jaN g jaitiy

Methyl g-D-glucopyranoside (1) 640 430 149

Trndeuteriomethyl g-D-glucopyranoside (2) 420 280 1.50

Methy! o-D-glucop: Tanoside (3) 330 220 150

Trndeutenomethyl e-D-glucopyranoside (4) 210 140 1.50

9Measured by using the three-pulse, mversion-recovery sequence® with a Varian XL-100 (15)
spectrometer fitted with a Vanan 620 L (16K) computer and a Linc Tipe unit (model C0600): the R.-
values weve calculated from the semr-log plots using a least-squares f1*, computer program bg 1 Molar
solations in D,0 (99.7¢7) at 35°

{R,(H-1,0CH;) - R, (H-1,0CD;)} = {0 937-p4.1 och, } (3)

The experimental daia for the methy! D-glycopyranosides (1 —4) are summanzed
in Table I, and the calculated values for py.y ocH, are given 1n Table IT That the ratio
R, (ns)/R, (H 1) 1s 1 § for every compound confums that the H-] resonances ali relax via
the dipole—dipole mechanism, and that the non-selective R -values have been deterrmned
with the corract, mmtial-slope approaumation®. 1t 1s noteworthy that the relaxation
contribution recewved from the methoxyl protons by H-1 of the 8 anomer (1) is nearly
twice that raceived by H-1 of the « anomer (3) Thus parallels the 'H—{'H} n O e. data re-
ported by Lemieux?, and wndicates that the distnbution of rotamers about the C-1—-0-1
bond of a glycoside can be very dependent on the anomenc configuration.

The effectiveness of this approach n the disaccharidz area 1s dlustrated by the data
for compound $ and its 6,6-didenteno analog (6); the R, -values of the anomeric protons of
these substances are summarized tn Table 111 It can be calculated that the anomeric proton
of 5 recerves 267 (480 msec™" ) of 1ts relaxation from the proions attached to C-6

Being mindful of the highly specific, antigenic properties of many cell-surface
oligosaccharides, and of the importance of aminocyclitol annbiotics, we suggest that con-
formational studies of such compounds by use of the methods outlined here should be of
great nterest

TABLE IT

CALCULATED VALUES FOR THE RELANATION CONTRIBUTIONS (msec™!) THAT H-1
RECEIVLS FROM THE METHOXYL GROUP (oH.1,0CH,)

Compound From From Average (py-1g80CH,)av
, 2 Ll bl Aok
R, (ns} R,(H-1) 1alue (PH-I,O(OCH,)a\

1 157 160 159

3 85 85 85 L9
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TA3LE HI

NON-SELECTIVE, SPIN-LATTICE RELAXATION-RATES (m:ec™! :5%) FOR THE ANOMERIC
PROTONS OF DISACCHARIDES?

CH_CH
l—o, o———cr'®?
} Cre HO o, ,
HOMH—‘IF o \\ -, OH
OH
OH
5r = R = w
6Rr = R =D
Compound H-1 freducing residue) H I' (nonreducing group)

H-la H-18 RatioH-1g/H-la H-1'8 Ratio H-1'8/H-18

5 450 1060 236 1820 17
6 450 950 211 1150 1.2

-t

990 1 Molar sofutions in D,0 (100.0%) at 35°
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