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A number of sugars have been studied by electron impact and field ionisa- 

tion mass spectrometry (l), yet for the average carbohydrate chemist this 

analytical method has been of little practical utility mainly due to the fact that 

the spectra are characterized by the absence of molecular ions, the lw intensity 

of high mass ions and multiplicity of fragmentation pathways. Therefore, in spite 

of the availability of high resolution instruments, the spectra are not amenable 

to computation of elemental composition of unknown sugars. In the hope of pro- 

ducing spectra which can be readily interpreted, we have studied chemical ionisa- 

tion mass spectra (C.I.) (2) of a number of sugars and their derivatives using a 

modified ABI MS12 mass spectrometer (3) and the results are presented in this 

communication. 

In Fig. 1, the C.I. spectra of Q-glucose, methyl cr-g-glucopyranoside, S-g- 

glucose pentaacetate and a,a-trehalose octaacetate using ammonia as the reagent 

gas (4) are shown. In all cases the major peak corresponds to the (M&II) ion. 

&Glucose and methyl a-g-glucopyranoside show, in addition to the (M+h4) ion, a 

smaller peak corresponding to (M+N64-H20) and (M+6H4-CB30B), respectively. Both 

8-g-glucose pentaacetate and a,a-trehalose octaacetate shw virtually a single 

peak at (M+h4) . To date, this technique has permitted ready determination of 

molecular weights of pentoses, hexoses, simple glycosides of monosaccharides, 

0-acetyl derivatives of monosaccharides and three disaccharides (maltose, - 

trehalose and sucrose). 

The methane C-1. spectra of hexoses exhibit prominent peaks at &Hi20). 
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Fig. 1 The Ammonia C.l. Spectra 

(&+2H20) and &I+3Ii20) and m/e 61, 13 and 85. In contrast to this, the spectrum 

of methyl a-&glucopyranoside shows, as should be expected, peaks at &I-CH30H), 

&I-CH301+H20) and &Ii-CIi30Ei-2D20), but there are no prominent peaks at 61 and 73. 

On the other hand, 3-O-methyl-&glucose exhibits intense peaks at &H-Ii,O), 

&I-H20-CH30H), &I-2H20) and &-I-CH30H-2H20) and low intensity peaks at 61 and 73. 

The peak at 73 is 25% more intense than the one at 61. 6-Deoxy-!&glucose shows 

prominent peaks at (&-I-H20), &I-2H20), m/e 61 and 73, the ratio of the latter two 

being the same as that found in the spectra of l&glucose (2:l). It is apparent 

from these studies that the methane C.I. spectra of hexoses are characterized by 

two fragmentation pathways as illustrated be .ow . 
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The ion m/e 85 in the fragmentation of /&-glucose arises from (&?i-1H20J 

presumably as shown belav. 

The methane C.I. spectrum of pglucose pentaacetate is very simple involv- 

ing losses of four molecules of acetic acid and one of ketene; these peaks 

accounting for 87% of the total ionization above m/e 50. Using the compounds 

listed in Table 1, the mechanism was confirmed for the fragmentation of hexose 

pentaacetates and is illustrated below. 
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groups 

The ion at m/e 271 appears to 

on C4 and C2 become partially 

Es' 

rearrange in such a way that the g-acetyl 

scrambled most probably as shum below. 

?. 

Peracetylated disaccharides give spectra which are readily interpreted on 

the basis of the mechanism discussed for the monosaccharide acetates. Preliminary 

experiments using this technique has permitted recognition of the position of 

linkage in the disaccharide molecule. 

In conclusion, while the use of ammonia reagent gas provides a powerful 

method for the determination of molecular weights of sugars and substituted sugars 

on a micro scale, the use of methane with eacetylated sugars allows determinations 

of substitution on a sugar ring. 
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