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NMR spectroscopy has been recently used for conformation& studies 

on carbohydrates (192,394) . Among the significarrtresults in D20 solution, 

the correlation of the chemical shift and the cospling constar.t of the 

r' yroton to the configuration (a or B) of the xnoneric center has been 

~~~.tblished(576). EOWWX-, the NLIR spectrum of a reducing sugar in D20 

displays t‘ne signals of both anomers, axing to the mutarotatior. after 

dissolu'io7 i I * It ap::er:red worthwhile to investigate IW spectra of car- 

bohydrates in a solvent in which mutzrotation did not take place ,?nd dL 

methylsulphoxide (DiXSO) was selected for this puqose. Recently Chapman 

n:id King(7) polnted out that alcohols in DXSO sol.~tlon dlsylay xell i-o- 

solved pe,?.ks, which are also splitted by coupler.: whlth the protons on 

1.5~ ndJ;icent carbon atom. The chemical shifts 0:' the OX protons were 

reported for a number of representative alcohols, anon,; them P-arabopp 

rznose, a-c;lucopyranose and a-fructopyrnnose, fo- vihlch only tr,e 0 ii 
1 

absorption is eiven. 



A 

+ J -r 
? 

auooee 3.b; 4.5 j..:t 

Galactose 3.95 4.0 

Ranr,0se 3.86 4.0 

Xylose 3.90 4.5 j.:?C’ 

2-deoxy-glucose ,.!x? 4.0+ 3.js 

Cellobiose 3.72* 4.5+ 3.:2 

Gentlobiose 3.84* s.o* 3. p* 

Lactose 3.72’ 4.5* 3.G 

maltose 3:/o* 4.5* 3.4c 

Melibiose 3.i%* 4.0r 3.54* 
l 

data taken from the equilibrium mixture :i the zncmws. 

All the spectra were measured on a V,trian A-60 spectro:neter, wzti; referen - 

ce to internal tetramethylsilane. 

TARLE II 

NBR sgectruz of a-glucose 

Chemical shifts kltiplicity cou;::ing corxtant Assignment 

J (CFS) 77 (PW) 

3.85 

5.07 

5.30 

5.38 

5.6~ 

5.66 

doublet 4.5 

triplet 4.0 

doublet 700 

docbiet 7.0 

doublet 6.5 

i 5.62 5.74 doublet doublet 3. 4.5 5 

OIH 

OH 
5 

i 7 .c 09 
1 
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can be conveniently analyzed in the actusl amounts of the components. 

In the range accessible with DMSO as solvent (up to 6 i-) the sig 

nals of all the hydroxyl protons are displayed together with the "ano- 

merit" CIH proton. The most downfield s%gnel corresponds to the OIH 

proton, which gives a well recognizable doublet an the 3,4 - 4,0Z're- 

gion. The chemical shifts of the OlH signal and the OIE/CIH coupling 

constants are reported in Table I for a number of carbohydrates,having 

the reducing ring with the configuration of glucose at Cl and C2. a- 

anomers absorb between 3.70 and 3.96 Z and B-anoners between 3.40 and 

3.55 ̂ c' , beeir.g the coupling constants of the order of 4.0 - 4.5 cps 

and 3f 6.0 - 7.0 cps respectively. Sugars with configuration at C2 

different from that of glucose (such as mannose and arabinose) show 

values which do not fit in the mentioned rages, suggesting a possible 

influence of the C2 configuration on the anomerlc hydroxyl. 

The resonances of the otter hydroxyl protons can be generally 02 

served in the range 4.9 - 6.0 Y, overlapping each other to some extent 

and superimposing the CIH proton peek. As representative the speotra of 

a-glucose and a-methylglucoside are reported in rigs. 1 and 2. The peaks 

of a-glucose have been attributed as shown in Table II. The two doublets 

at 5.62 and 5.74 Z have been assigned to the ClH proton, assuning that 

it couples with the protons at 0 
1 

and at C 
2' 

In the spectrum of a-me- 

thylglucoside the doublet expected for the CIH 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 jeo.ks increases going 

from monosaccharides to polysaccharides ar,d therefore well resolved 

spectra are usually observed only for the former -)nes. Anyhow some 

features of polysaccharide spectra are promisi+- in distingishing 

different types of glycosidic linkaces. For ilL::trnce, a-1,4 Ilked 

sugars show an absorption corresponding to tv.o nydroxyl groups per 

disaccharide unit in the unusual range 4.0 - 4.6 r (a-1,6 lirked sug 

ars absorb, as expected, at fields higher than L.9 i.), suqcesting a 
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different interaction among the hydroxyl protons and the solvent. Further 

studies are in prcgrese to correlate the extent of interaction between the 

hydroxyls and the solvent molecules, as %obtained from NKE data, to the 002 

formation of sugars. 

Two of us (B.C. and MA.) gratefully akncwledge the U.S.Department 

of A&culture for a Research Grant @R-E-15(10)32). 

REFERENCES 

(1) R.U.Lemieur, B.K.Kullnig, H.J.Bernst.ein and W.C.Schneider, J. Am. Chem. 

&., so, 6098 (1958). 
- 

(2) R.W.Lens and J.P.Heesohen, J. Polymer Soi., jl, 247 (1961). 

(3) V.S.R.Rao, J.F.Foster and R.L.Whiatler, J. Org. Chem., 28, 1730 (1963). 
- 

(4) L.D.Hall, Tetrahedron Letters, 1457 (1964). 

(5) J.Y. van der Veen, J. Org. Chem., 28, 564 (1963). 

(6) V.S.R.Rao and J.F.Foster, J. Phys. Chem., a, 951 (1963). 

(7) O.L.Chapman and R.W.King, J. Am. Chem. ScczE 1256 (1964). 
-' 


