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F o r  the ana lys i s  of  pa r t i a l ly  methyla ted  ca rbohydra tes  by m a s s  s p e c t r o m e t r y  (MS) in the study of 
the s t ruc tu re  of poly-  and o l igosaechar ides  a number  of cyclic  [1-4] and acycl ic  [5, 6] de r iva t ives  have been 
proposed.  In all  ca ses  the posi t ions of the OMe groups  were  es tabl i shed re l iably .  However,  the m a s s  
spec t r a  of the s t e r e o i s o m e r s  were  not dist inguished.  

Methyl g lycos ides  pa r t i a l ly  methyla ted  with CD3I [1] have not found wide use  for the separa t ion  of 
mix tu re s  because  of the imposs ib i l i ty  of using g a s - l i q u i d  chromatography  (GLC). Some par t i a l ly  me thy l -  
ated methyl  glucosides  have been studied by c h r o m a t e - m a s s  s p e c t r o m e t r y  [2]. However ,  this work was 
not continued. 

Silylated pa r t i a l ly  methyla ted  sugars  [3] have not been studied sufficiently sys t ema t i ca l ly  for  them 
to be u sed fo r  GLC-MS ana lys i s .  In the  methodological  r e spec t ,  these  de r iva t ives  a r e  unsuitable because  of 
thei r  decomposi t ion on s torage ,  while for  the GLC-MS s y s t e m  the exis tence  of a s tandard  collect ion of 
s amples  is n e c e s s a r y .  

The absence  of sys t ema t i c  GLC-MS c h a r a c t e r i s t i c s  for the ace ta tes  of pa r t i a l ly  methyla ted  sugar s  
[4] has  been the r e a s o n  why these de r iva t ives  a re  not used.  

The good GLC separa t ion  [5] and a sys t ema t i c  MS study [6] of polyol ace ta tes  has  led to thei r  p r e -  
dominant use for  GLC-MS ana lys i s  [7]. The aldononitr i le  ace ta tes  r ecen t ly  p roposed  [8] a r e  now being 
studied [9, 10]. With s i m i l a r  a ims ,  we have begun the investigation of ace ta tes  of par t ia l ly  methyla ted  
methyl  g lycos ides  as  the m o s t  eas i ly  obtained sugar  der iva t ives .  Below we give the re la t ive  re tent ion 
t imes*  of the ace ta tes  of methy l  e the r s  of methyl  pentopyranos ides  (T values) .  

Initial methyl ethers T Initial methyl ethers T 
of methyl glycosides of methyl glycosides 

Me 2,3, 4-OMe3-/~-Xyl '0 Me-2-OMe-~-Xyl 3.34 
Me 2,3,4-OMea-~-Lyx 0 Me-3-OMe-=-Lyx 3.35 
Me 2,3,4-OMe3-~-Xy[ 0 , 4 0  Me-30Me-~-Ara 3,51 
Me 2,3,4-OMe3-[3-Ara 1 , 2 0  Me-3-OMe-a-Xyl 3.55 
Me 3,4-OMea-¢-Lyx 1 . 3 4  Me-4-OMe-a-Lyx 3.61 
Me 3,4-OMe2-a-Xyl 1 : 4 9  Me-4-OMe-~-Xyl 3:79 
Me 2,3-OMe2-[~-Xyl 1 , 6 9  Me-2-OMe-a-Lyx 4:08 
Me 2,3-OMe2-~-Xyl 2 . 1 9  Me-2-OMe-~-Xyl 4;05 
Me 2,3-OMe~-p-Ara 2 : 2 2  Me-3tOMe-~-Xyl 4.14 
Me 2,4-OMe~-a-Lyx 2 , 3 5  Me-2-C'Me-,3-Ara 4.21 
Me 2,4-OMe2-[3-Xyl 2:36 Me-~-Ara 4.72 
Me 2,4-OMe2-~-Ara 2:79 Me-a-Xyl 4,84 
Me 2,4-OMe2-a-Xyl 3,06 Me-~-Xyl 4:98 

* T = 0 is the re tent ion t ime  of the full ace ta te  of hydroxylamine (3.80 min), T= 10 is the retent ion t ime  of 
the full  ace ta te  of the aldononitr i le  of D-Gal  (27.50 rain). C a r r i e r  gas  - ni t rogen,  30 m l / m i n .  
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TABLE 1. Relat ive  
Contributions of the Ions 
G Containing an OAo 
Group 

Position of _RI ,~+RL,, 
the OAc I~101 
group found ~alo. * 

4- I1 6 3- 0 , ~  1,7 
2- 1,7 2,7 

* According to Table 8 
[1]. 

The m a s s  spec t r a  of the ace ta tes  of the pa r t i a l ly  methyla ted  methyl  
pentopyranos ides  with the complete  se t  of posi t ions  of the methoxy groups  
a re  shown in Figs .  1 and 2. The genera l  laws of the change in the m a s s  
s pec t r a  of the pentose ace ta tes  with the introduction of OMe groups  at C1, 
Cz, and C 3 of the D-xylose  molecule  have a l r eady  been d i scussed  by K. 
Biemann [4]. The r e su l t s  of the compar i son  of the spec t r a  in Fig.  lb  [4] 
and l a  show that  the r ep l acemen t  of an acetyl  aglycone by a methyl  aglycone 
and a change in the configuration at C 2 do not normal ly  change the type of 
f ragmenta t ion  of the aceta te  of 2 - O - m e t h y l - D - x y l o s e .  Peaks  of the ions H, 
G, and J cha rac t e r i s t i c  of the pe rmethy lg lycos ides  [11] appear  additionally. 
The re la t ive  in tensi t ies  (RIs) and m a s s  number s  of these  peaks  also give 
informat ion on the position of the OMe groups.  

A fea ture  of the m a s s  spec t ra  of the ace ta tes  of the 4 -monome th y l -  
pentosides  is the format ion  of peaks  of f r agments  H containing OAc groups  

with m / e  144 and H - 42 with m / e  102. The appearance  in the spec t rum of a cons iderable  peak of ions B 
with m / e  170 throws doubt on the speci f ic i ty  of the loss  of the C 3 subst i tuent  in the format ion of this ion [4]. 

The m a s s  s pec t r a  of the ace ta tes  of the methyl  glycosides  of the d imethylpentoses  a re  also c h a r a c -  
t e r i s t i c  (Fig. 2, a, b, c, and d). Thus, c h a r a c t e r i s t i c  for the m a s s  spec t r a  of the 2 ,4-dimethylpentos ide  
ace ta tes  is  a peak with m / e  143, and for  the 2,3-  and 3 ,4-dimethylpentos ide  ace ta tes  a peak with m / e  142. 
At the same  t ime,  these  i s o m e r s  di f fer  in the RIs of the peaks with m / e  88, 116, and 74. 

The a s s ignmen t  of the main peaks  to the ions of the H, G, J, C, B, A, and K s e r i e s  was made on the 
basis  of the assumpt ion  that one OAc group in the molecule  of the dimethyl  e the r s  does not qual i ta t ively 
affect  the known laws of the decomposi t ion of the pe rmethy la ted  methyl  g lycos ides  [1]. However ,  with the 
introduction of a OAc group the contr ibut ions of  the i somer i c  ions change substant ia l ly ,  and they depend on 
the posit ion of this group in the molecule ,  as can be seen in the case  of the ions G (Table 1). 

As in the case  of the pe rmethy la ted  methyl  g lycosides  [1], the anomer s  of the ace ta tes  of the di -  
methyl  e thers  a r e  dist inguished by the ra t io  of the intensi t ies  of the peaks  of the ions A i and B i with m / e  
203 and 204, r espec t ive ly .  

Although s t e r e o i s o m e r s  can be sepa ra ted  according to thei r  T values  (see below), the m a s s  sp ec t r a  
can also be used for  these  purposes .  Thus,  the spec t r a  of acetyla ted  methyl  f l -2 ,4 -d i -O-methy lxy los ide  
and of ace ty la ted  methyl  f l -2 ,4 -d i -O-methy la rab inos ide  have c l ea r  d i f fe rences  in the RIs of the peaks  with 
m / e  115, 116, and 129 (see Fig.  2, b and c). These  d i f ferences  can probably  be used to identify the s t e r e o -  
i s o m e r s ,  since they a re  re ta ined  in the five spec t r a  of each i s o m e r  taken at d i f ferent  t imes  with the use  
of different  GLC colUmns (BDS and NPGS). Dif ferences  have a lso  been obse rved  in the spec t r a  of other 
pa i r s  of compounds,  but they a re  not given because there  a re  no detai led s ta t i s t i c s  avai lable .  F u r t h e r -  
m o r e ,  d i f fe rences  were  found in the m a s s  spec t r a  of the s i lyla ted a ldohexopyranoses  [12]. 

Thus, i t  m a y  be a s s um ed  that  the s ta t i s t i ca l  t r ea tmen t  of the m a s s  spec t r a  of the ace ta tes  of p a r -  
t ia l ly  methyIa ted  methyl  g lycos ides  (cyclic sugar  der ivat ives)  will p e r m i t  the de te rmina t ion  of the s t e r e o -  
i s o m e r s  by the use  of a GLC-MS computer  sys tem.  This would fundamental ly supplement  informat ion ob-  
tained f rom the T values ,  the use  of which in any case  r equ i re s  the cal ibrat ion of the g a s - l i q u i d  c h r o m a t o -  
graph and a collect ion of s tandard  samples .  

I t  m u s t  be noted that  when ion sources  with e lec t ron  impac t  a r e  used, acycl ic  de r iva t ives  of the 
s t e r e o i s o m e r s  do not usual ly  give c h a r a c t e r i s t i c  m a s s  spec t ra .  

E X P E R I M E N T A L  

Samples  of m i x t u r e s  of pa r t i a l ly  me thy la ted  methyl  pentosides  we re  obtained according  to a known 
procedure  [13] by choosing the t ime  of methyla t ion of c~-Me-D-Xylp, f l -Me-D-Xylp ,  ~ - M e - L - L y x p ,  f l -Me-  
L -Arap .  

The m a s s  s pec t r a  were  taken on an LKB-9000 ins t rumen t  (column 1.5 m ×  3.4 ram, 37o of NPGS on 
Aeropak 30, 60-80 mesh) ,  and the T values  were  m e a s u r e d  on a P y e - U n i c a m  s e r i e s  104 ch romatograph  
(glass columns 1.5 m ×  6 ram,  NPGS 3?0 on Aeropak 30, 60-80 mesh ,  at  125-223°C, 5°C/rain). 

We a r e  gra tefu l  to E. V. Evtushenko for help in the p repa ra t ion  of the samples .  
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SUMMARY 

For acetates of partially methylated methyl pentosides GLC-MS results have been obtained which 
permit the positions of the OMe groups to be determined unambiguously and, from the T values, assign- 
ments to definite stereoisomers to be made. 
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