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To invest igate  sulfated po lysaechar ides ,  which are  widely dis t r ibuted in nature  [1], it is n e c e s s a r y  to 
develop re l iab le  methods of identifying sulfated monosaceha r ides ,  the res idues  of which a re  p resen t  in the 
b iopo lymersment ionedo  Wehave used mass  s p e c t r o m e t r y  for  this purpose  and have studied the mass  
s p e c t r a  of the pyr id inium sa l t s  of  the 2- ,  3- ,  and 6-sulfa tes  of D-glucose  and methyl  D-glucopyranos ide  
acetyla ted at the f r ee  hydroxyls  and have es tabl i shed the cha rac t e r i s t i c  nature  of the s p e c t r u m  for each 
der iva t ive  (Table 1). The in te rpre ta t ion  of the fea tures  of the ma~s sPec t ra  is difficult because  of the de-  
composi t ion of the sa l t s ,  and in view of this we p r epa red  the methyl  e s t e r  of the 2-sul fa te  of 1 ,3 ,4 ,6 - t e t ra -  
O-ace ty l -D-g lucose  and studied its mass  spec t rum (Fig. 1). To obtain this compound, the ba r ium sa l t  of 
the 2-sul fa te  of 1 , 3 , 4 , 6 - t e t r a -O-ace ty l -D-g lucose  [2] was pas sed  through Dowex-50W cat ion-exchange res in  
(H+), t r ea ted  with an excess  of e the rea l  d iazomethane at +4°C, and chromatographed  on a column of s i l i ca  
gel  in the c h l o r o f o r m - a c e t o n e  (98 : 2 by volume) s y s t e m .  

TABLE 1. Mass Spectra  of the Pyr id in ium Salts 
of Sulfates of D-Glucose  (intensities,  % of the 
total  ion current)  

ra,e 6-  a._ .). rn e 6- [ 4-  2-  

I 

288 0,2 144 3,2 
273 0,5 140 4,7 0,8 
242 6,5 139 1,5 
2~ 2,6 127 0,7 
228 ; 2,1 126 52,0 0.5 
200 i 319 115 1 0,6 
186 5, !i I 1 ~ O, 5 
i~'4 3,7 110 0,6 
169 3,2 1~3 109 21,1 11,0 
168 ~ 3~-~ 99 3,2 
157 12,6 98 31,6 9,4 67,1 
156 2"~ 97 10,5 9,6 

On compar ing  the mass  s p e c t r a  of the compound 
obtained (see Fig.  1) and that  of D-glucose  penta-  
aceta te  [3], we found that the natures  of the decompos i -  
tions of the two compounds a re  s i m i l a r  and that the 
mass  s p e c t r a  contain three  main s e r i e s  of f ragments :  
A, beginning with the split t ing off of the subst i tuent  
f rom C 1 followed by the el imination of CH3CO2H, 
CH20 , and CH404S ~ ( m / e  383, 323, 263, 229, 221,  211, 
and 219); B, the origin of which gives a C2-C  6 f r a g -  
ment  fo rmed  with the el imination of the subst i tuent  
at C 3 ( m / e  294, 252); and C f rom C2-C 4 f ragments  
without a subst i tuent  at C 3 ( m / e  209, 167). 
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Mass s p e c t r u m  of the methyl  e s t e r  of the 2-su l fa te  of 1 ,3 ,4 ,6 - t e t ra -  
O-ace ty l -D-g lucose  (LKB-9000 mass  s p e c t r o m e t e r ) .  
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The ions with m / e  157 and 115, which are characterist ic  for full acetates of hexoses, may have a 
C4-C 6 composition and be formed from the fragments with m / e  245, containing the C1, C4-C6, and the 
ethereal oxygen atom. The corresponding two-carbon fragment must be located at m / e  197. 

Thus, if the hypotheses on series B and C are correc t ,  the formation of these series  depends strong- 
ly on the position of the sulfo group which apparently opens up the possibility of determining the position 
of the sulfo groups in monosaccharides by mass spectrometry.  
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