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A recent report’ drew attention to rhz substsntlal difference (approximately two- 

fold) that exists between the spm-htuce relocation-rates(RI-values) of the anomeric 
protons of reducing (H-l) and nonreducmg (H-l’) hsaccharldes m aqueous solution It was 

suggested that Gus &fferentd reflecrs the ad&tlonal, relaxation contrlbutlons that H-i’ re- 
cenes from the protons on the rtng of the rsducmg motety; this speculation recewed ad&- 
tlonal support from a study of 13C relaxation-rates, and we now provide unequivocal. con- 

fum3tory evidence. 

Accortig to tie formahsm of the dipole-&pole relaxation-mechanism, which LS 

glen KI abbreviated form m equation 1, the relwatton conulbuuons made by a deuterlum 

nuclel;s s!!ould be -6:t of that of a proton nucleus located at the same posItion. Thus, 

(RI )D-+R a V + i)-(n2 -x~~)-~c(D --c R)/(Q-R)~ (1) 

compsnsor, oi the proton RI-values of a normal sugar with those of Its spzclfjcally 

deuterated analogs should provide a duect method’s3 for Idcntdymg and measurmg 

spec~fk, mter-proton, relaxabon contributions We now dlustrate how tlus approach may 

be used to evaluate tie relavatlon contnbuuons that the protons on a sugar rmg receive 
from the protons of 3n aglycon. 

It can tnwally bz shown2 that the non-sekctwe (ns) R,-vah.~e of the dnomerlc 

prc:on of a methyl glycoslde, RI (ns.OCHB), and that of Its trideuterlomethyl analog, R, 

(ns, 0CD3), are related by the evpresslon 2, 

[R?(~~.OCHB)-R,(~~.OCDB)}=~(~.~~~~~H.~,OCH,}/~, (2) 

where &j-t ,OCH, 1s the relwabon contrlbubon that the H-l resonance receives from the 

methoxyl group, and IS the value to be dzternuned A clouly slmkr evprzsslon msy be 

&wed for data irom a single-selecrrve, relaxation experiment In wbch only the H-l 

resonance IS subjected to the 1 80=-pulse4 V5 ; now, expresslon 3 apphes. 
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TAME I 

SPlN-LA~CEREL~nON-RA~~(msec-' =5T;)FORTliE ANOMERICPROTONSOF 
METHYL D-CLLJCOSIDES~ 

Compound R, (ns) R, (Hy) R, (ml/R, 6-i) 

Methyl 15D-glucopyranonde (1) 640 430 1 49 
Tndeutedometiyl &D-glucopyranos~& (2) 420 280 1.50 
hfeihyl a-D-gIucop:~ulos~de. (3) 330 220 1 50 
Tndeurenoxerhyl P-D-glucopyr;+noude (4) 210 140 1.50 

%leJsured by snng the tinx-pulse, mvenlon-recorery sequence? with a Varm XL-100 (15) 
spectrometer fitted wlh a Vxr~an 620 L (16K) computer ;ind a LUIC Twe unit (model CObOOI: the R.- 
values aeve calcukted from i.be scmr-log plots using a It3st-squzrcs h*, computer progra bO 1 hfo’ku 
sotdhons in D,O (99.75:) at 35’ 

. 

{R,~,OCH~)-R,~.OCD,)~= {0937~pH_1,0CH,l (3) 

The e\perunenlal &ra for rhe methyl D-glycopyranosides( I-4) are summarized 

UI Table I, and the calculated values for pH-1 ,OCH, are grven III Table [I That the ratio 
R,(ns)/R1(H?) IS I 5 for every compound confums’ that the H-i rebonances al; relax via 

the &pole-dipole mechanism, and that the non-selrctIve RI-values have been dztermlned 
w~rh the corr*ct, uutlal-slope approxunation ‘. It 1s noteworthy that the rekxatlon 
contrlbutlon received from the methoxyl protons by H-I of the /3 anomc: (1) 1s nearly 

twice that recensed by H-l of the Q anomer (3) Thus parallels the ’ H- {‘l-l) n 0 e. &ta re- 
ported by Lemleux’, and mdlcates that the &stnbubon of rotamers about the C-l-O-1 
bond of a glycoslde can be very dependent on the anomenc configuration. 

The effectrveness of Uus approach m the dlzaccharldz area s lllustrated by the data 
for compound 5 and 1t.s 6,6-dldeuteno analog (6); the RI-values of the anomcrlc protons of 
rhese substances are sumrnarlzed m Table 111 It can be calculated that the anomerlc proton 
of 5 recen~s 26% (450 msec-’ > of IIS rekxatron from the prorons attached to C-6 

Berg nundful of the highly specific, anntlgenlc propertIes of many cell-surface 
ohgosaccharirldes, and of the Importance of amrnocyclitol annbloncs, we haggest that con- 
formatlow! srules of such compounds by use of the merhods ourhned here should be of 

great Interest 

TABLE II 

CALCULATED VALUES FOR THE RELAXATION CONTRIBU7lONS (msec-‘1 THAT H-I 
RECEIVW FROM THE METHOXYL GROUP (PH_ 1 ,OCH,) 

Compound From From, Ac~raw CPH-I,,YOCH ,)a~ 

R, Im’ R,(H-I) lalrrr 
@H-I,u~CH,~ 

I 
3 

157 
a5 

160 
a5 

159 
85 1.9 
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TA3LE Ill 

NON-SELECTIVE,SPIN-LATTICE RELAXATION-RATES (msec-’ 55%) FOR THE ANOMERIC 
PROTONS OF DISACCHARIDESa 

CH~C’Y 

CR’Fi’ 

5 R’ = R2 = ,-, 

6 R’ = R’ = Q 

Compound H-J lredunng rem&e) H 1’ (nonredunng group) 

H-Ju H-IS Raho H-J&‘H-Jc~ H-l’6 Raho H- J’fl/H-Jf.3 

5 450 1060 2 36 1820 1 72 

6 450 950 2 Ii 1150 1.21 

a’3 I Molv soluhons III D,O (100.0%) St 35” 
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