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In p reced ing  communicat ions  of this s e r i e s ,  the m a s s  spec t r a  of the ace ta tes  of par t i a l ly  methyla ted  
methylpentopyranos ides  and monomethyl  e t he r s  of methyl  hexosides ,  and the i r  GLC behavior,  have been 
considered.  Considera t ions  have been put fo rward  on the nature  of the main f r a g m e n t s  that  have enabled 
the number  and posit ion of the methoxy groups to be unambiguously de te rmined  f rom m a s s  spec t ra .  The 
pa r t i cu la r  a n o m e r  p re sen t  can be found f r o m  the spec t r a  of a dimethyl  e ther  of a pentepyranoside .  

The p r e sen t  pape r  gives the r e su l t s  of  a study of ace ta tes  of t r imethy l  e the r s  of Me ~ - D - G I c ,  Me 
ce-D-Gal, Me ce-D-Man, Me/3-D-Glc ,  and Me/3-D-Gal ,  given below, and the i r  re la t ive  retention t imes.*  

Initial sugar T Initial sug~ T 
Me 3,4,60Mea-~-Olc 3.49 Me 2,3,4-OMe3-:-Man 4.10 
Me 2,3,4-OMe3-=-Olc 4.40 Me 2,3,6-OMe3 ~- Man 4.44 
Me 2,3,6-OMes a-Olc 4.39 Me 2,3,6-OMez-~-Oal 3.82 
Me 2,4.6.OMes.a.Glc 5.27 Me 2,4,6-OMe3-/~-Oal 4.44 
Me 2,3t6-OMea-~-Olc 3.66 Me 2,3,6-OMe3-a-Gal 3,93 
Me 2.4,6-OMe3-~-Olc 4.32 Me 2,4,6-OMe3-=-Gal 4.79 
Me 3,4,6-OMea.a-Man 2.78 Me ').3,4-OMe:~-a-6Gat 4 7,~ 
Me 9,4, 6-OMes-a-Man 4.10 

AS examples ,  the m a s s  spec t r a  of Me 2 ,3 ,4 -OMes-6 -OAc-a ,D-Ga l  (I), Me 2 ,3 ,6 -OMes-4 -OAe-a ,D-  
Gal (II), Me 2 ,4 ,6 -OMes-3 -OAe-a ,D-Man  (HI), and Me 3 ,4 ,6 -OMes-2 -OAe-a ,D-Glc  (IV) a re  given in Table 1. 

CH2OM~. 

MeO ,t-.---.(OMe 
OMe 

In the spec t r a  of  (I-IV), as  in the spec t rum of Me 2 ,3 ,4 ,6 -OMe-~-D-Glc  (V) [1], i t  is  poss ible  to see 
p r e c i s e l y  the same  f r agment s ,  s ince an OAc group af fec ts  only the yie lds  and m a s s  number s  of the ions. 
The main f r agmen t s  a r e  cons idered  below on this bas is .  

F r a g m e n t s  G. The f r a g m e n t s  of this s e r i e s  a r e  composed of three  neighboring a toms  with two sub- 
st i tuents f r o m  them.  The main  contribution to the peak with m / e  101 in the spec t rum of (V) i s  made by G~ 
with the subst i tuents  f r o m  C2, 4. Hence,  the peak with m / e  101 is  the main peak in the spec t rum of Me 
2,4,6-OMes-c~-D-Man (HI) and is  the second peak in the spec t rum of Me 2,3,4-OMes-ce-D-Gal  (I). If  the 
ion G bea r s  an OAc group, i t  i s  r ep re sen t ed  in the spec t rum by two peaks  with m / e  129 and 87 (129 - 42). 

* T = 0  is  the re tent ion t ime  of the full ace ta te  of hydroxylamine,  T = 10 is  the retent ion t ime of the full a c e -  
tate of galactononi t r i le .  3% of NPGS on Aeropak 30, 60-80 mesh ,  6 m m ×  1.5 m, 125-2250C 5°C/rain, FI 
de tec tor ,  Pye Unicam chromatograph .  
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T A B L E  1. M a s s  S p e c t r a  of A c e t a t e s  of  T r i m e t h y l  E t h e r s  of M e t h y l  
H e x o s i d e s  ( r e l a t i v e  i n t e n s i t i e s ,  %) 

role 11I IV 

247 
219 (A,) 
233 
20 ~ (B,) 
219 (C) 
218 (Cp) 
215 ¢A2) 
2O4 
176 (Bt) 
187 (A~) 
185 {C2p)l 
177 (D,) I 
149 J 
175 
173 
159 (C,,) i 
158 (Gp) 
155 
145 
144 
143 
141 
131 
130 
129 
127 

0,6 1.0 

- -  0,05 

2,o 
- -  2,4 

1,3 
0.6 O~ 
0,45 0,9 

 dll; 
I 

0.34, 0"~3 
1 7 I 0,52 

0.2 

0,6:3 
- -  o. 42 

0,7 l,O 
5 0,5 

:£-1 1,0 
1 , 5  o ,  [ 
1 , 3  2,9 
5, l 3,0 

III IV 

12,7 0,6 

4,1 
0,9 ~.3 
! ,8 3,7 

1,4 0,4 

5,5 - 
25.5 3,2 
22,3 2,5 
12,7 -- I 
7,7 1,0 

14,6 1.8 
(;, 8 0,8 

10,9 1 
10,5 2,9 
2,3 i~ 

i2,5 

~ 22i 

OAK 

<4 
2,4 

4,8 

0,2l 
0,37 

0,8 
2,5 

2,1 

role I 

117 
116 
115 
114 
113 
112 
111 
103 ~7 
102 
101 5/,2 
99 2,3 
97 

: 95 1,8 
" 8~ 9,1 

87 ~,o 
85 4,6 

75 50 
74 3,6 
73 16, 
71 9,1 
59 
57 
45 12,7 
43 22,7 

3,2 
0,7 
1,1 
1,0 
1,5 

2,0 
0,5 
7,1 
2,8 
1 
0,7 
5 

:100 

0.8 
1,7 
3,2 
1,3 
6,3 
0.4 
1 ,9  

11,:~ I 
9,4 

5,6 
11,8 
5,8 
3,7 
1,4 

19,8 
25,0 

9,1 
66,4 
3,4 
4.1 
3,2 

6S 9 

6,8 
8,2 

72,7 
~ , 9  
13,6 
77,3 
9,1 
1,4 

43,6 
56,8 

17 
28 
10 
3 

12 
6 
8 
4 

24 ! 
5 4  
14 
8 
7 

6 
80 
19 

100 
60 

12 
go 
43 

=2 
V8 
38 
2 

1,8 
1,2 
5 

100 

3 ,5  

34 
1,2, 

10 
12 
2,2 
3,5 

18 
6 

T A B L E  2. M a s s  
S p e c t r a  (pa r t i a l )  of  
A c e t a t e s  of Me 2 ,4 ,6 -  
O M e 3 - a -  and - f l - G l c  

Type I of m :e = 

ion 

AI 
A~ 
Bt 
A_, 
A3 

215 
2O4 
187 44,2 
155 132 

4,7 
1 

100 
1S 
:43,3 

F r a g m e n t s  H. T h e s e  

An a c e t o x y  g r o u p  a t  C 4 o r  C z l o w e r s  the  y i e l d  Of the ions  GI, GI, and  G~: 
f o r  Me  2 , 3 , 6 - O M e s - a - D - G a l  (II), RI129+8I/RI101 = 1.1. If  the y i e l d s  of  the ions  
of s e r i e s  G r e m a i n e d  a s  f o r  (V), th i s  r a t i o  shou ld  be 5. Such a r a t i o  h a s  been  
found in the  s p e c t r u m  of  the 2 , 3 - O M e 2 - p e n t o p y r a n o s i d e s .  Th i s  f ac t ,  l ike  the  
a b s e n c e  of an a p p r e c i a b l e  peak  of the K 1 ion wi th  m / e  130 in the s p e c t r u m  of  
(II), i s  e x p l a i n e d  by the f ac t  t ha t  the  c l e a v a g e  of  the  bond a t  a C a t o m  b e a r i n g  
an  OAc g r o u p  and the r e t e n t i o n  of  the c h a r g e  on the f r a g m e n t  wi th  the  OAc a r e  
u n f a v o r a b l e  p r o c e s s e s  [3]. 

F r a g m e n t s  D and J .  The f o r m a t i o n  of  the f r a g m e n t s  of t h i s  s e r i e s  p r e d -  
i c a t e s  the  m i g r a t i o n  of  the C 3 OMe to C1, but  not  OAe:  in the  s p e c t r u m  of  (Ill) 
no a p p r e c i a b l e  p e a k s  of the ions  J i  wi th  m / e  103 and D l wi th  m / e  177 a r e  o b -  
s e r v e d .  

f r a g m e n t s  i nc lude  two n e i g h b o r i n g  a t o m s  and  t h e i r  s u b s t i t u e n t s ,  and  in the  
s p e c t r u m  of (V) they  a r e  r e s p o n s i b l e  fo r  the m a i n  peak  wi th  m / e  88. R e g a r d l e s s  of  the  p o s i t i o n  of  OAc,  
the  to ta l  y i e l d  of  the  ions  of  th i s  s e r i e s  ( m / e  74, 88, 116) r e m a i n s  the  h i g h e s t  in the d e c o m p o s i t i o n  of  the 
t r i m e t h y l  e t h e r s  ( I - IV) .  

F r a g m e n t  J .  Th i s  f r a g m e n t  i s  c o m p o s e d  of C4,5, 6 wi th  t h e i r  s u b s t i t u e n t s .  In  c o n t r a s t  to (V), in the 
s p e c t r a  of  the  t r i m e t h y l  e t h e r s  (I, I l l ,  and  IV) the ion K 1 i s  r e s p o n s i b l e  fo r  the c o n s i d e r a b l e  p e a k s  a t  m / e  
102 and 130. 

F r a g m e n t s  At ,  B1, E 1. As  in the s p e c t r u m  of  (V), the  p e a k s  of  t h e s e  f r a g m e n t s  have  a v e r y  low i n -  
t e n s i t y  and,  depend ing  on the p r e s e n c e  of OAc,  a r e  sh i f t ed  28 a inu  u p w a r d s .  

F r a g m e n t  S. Th i s  f r a g m e n t  i n c l u d e s  C 6 and i t s  subs t i t uen t .  F r a g m e n t  S i s  r e s p o n s i b l e  fo r  a c o n -  
s i d e r a b l e  c o n t r i b u t i o n  to the  peak  with  m / e  45 in the  s p e c t r a  of (II, III ,  and  IV), s i n c e  in  the  s p e c t r u m  of 
(I) the  r a t i o  RI4JRI43 i s  s m a l l e r  than  in the s p e c t r a  of  the o t h e r  compounds .  

F r a g m e n t s  C. T h e s e  f r a g m e n t s  inc lude  C 2 and C 6. The s p e c t r u m  of  (V) shows  a peak  wi th  m / e  159 
of  the  C 2 i ons  the  f o r m a t i o n  of  which  a s s u m e s  the m i g r a t i o n  of  an H a t o m  to the l a r g e  f r a g m e n t  and the  
l o s s  of  a m o l e c u l e  of  m e t h a n o l .  In the s p e c t r a  of ( I - IV),  the  C 2 ions  m a k e  a c o n t r i b u t i o n  to the  peak  with  
m / e  187. In add i t i on ,  in the s p e c t r a  of t h e s e  compounds ,  p e a k s  of ions  of  the  Cp type  a p p e a r ,  the  f o r m a t i o n  
of  which  t a k e s  p l a c e  wi thout  the  m i g r a t i o n  of  an H a tom.  C o n s e q u e n t l y ,  they  have  m a s s  n u m b e r s  one uni t  
l o w e r  than t h o s e  of  the  C a n a l o g s .  In the  s p e c t r a  of  the  compounds  with  OMe a t  C 3 (I, II ,  IV, V), the  p e a k s  
o f  the  p r i m a r y  ions  C and  Cp a r e  a b s e n t ,  but  in the s p e c t r u m  of  the 2 , 4 , 6 - t r i m e t h y l  e t h e r  (IID they  have  
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been detected at  m / e  219 and 218. The loss  of methanol  or  acet ic  acid molecules  f rom C and Cp is r e -  
sponsible for  peaks  with m / e  187, 186, and 159, 158 in the spec t rum of (III). 

Because  of the p re sence  of an OAc group in the ion of any s e r i e s  in the m a s s  spec t rum of the com-  
pounds studied, the peaks  of the ions of this s e r i e s  a re  shifted 28 m a s s  units upwards and 14 and 42 m a s s  
units downwards in relat ion to the peaks in the spec t rum of (V). Consequently,  over lapping of the peaks of 
ions of s e r i e s  A, B, C, and E with the peaks  appear ing  in the spec t rum of iV) a t  m / e  127, 131, 145, and 155 
is not excluded. In subsequent  papers ,  the question of contributions will be d iscussed  in connection with 
the study of compounds label led with deuter ium.  

Use of Mass  Spectra  to Determine  the Posi t ions  of OMe Groups.  The spec t rum of (I) (2,3,4-OMe3) 
is cha rac t e r i zed  by s t rong peaks of the ions J ,  H, and G with m / e  75, 88, and 101, s ince they include mainly  
C1-C  4 with the i r  subst i tuents .  In the region of high m a s s  numbers  the s t ronges t  peak is that of the ion D 1 
with m / e  177. This f r agmen t  bea rs  subst i tuents  f rom C3,6, and the re fo re  in the spec t r a  of (II) and (IV} it  
r ema ins  at m / e  149. 

The spec t rum of (II) (2,3,6-OMe 3) is cha rac t e r i zed  by two s t rong  peaks of the ions J and H with m / e  
75 and 88 because of the OMe groups at C 2 and C 3. 

The spec t rum of (IID (2,4,6-OMe 3) is cha rac t e r i zed  by a s t ronges t  peak with m / e  101 because  of the 
contribution of the ion G~ with methoxyls  at  C2, 4. The peaks of ions of s e r i e s  H a re  respons ib le  for  s t rong 
peaks  a t  m / e  116 and 74. In the region of high m a s s  numbers ,  the spec t rum is cha rac t e r i zed  by the peaks 
of the ions of C s e r i e s  with m / e  158, 159, 218, and 219. 

The spec t rum of (IV} is cha rac t e r i zed  by a ra t io  of the intensi t ies  of the peaks with m / e  75, 88, 101, 
and 116 of 1 0 : 8 : 5 : 3 .  

The spec t r a  of anomer s  di f fer  in the ra t io  of the intensi t ies  of the peaks of ions A and B, as has been 
noted for  the full methyl  e the r s  [2]. In fact ,  i t  can be seen f r o m  Table 2 that  the intensi t ies  of the peaks of 
ions A in relat ion to B inc rease  on pass ing  f rom the ~ - a n o m e r s  to the /~ -anomers .  

Dif ferences  have been obse rved  between the spec t r a  of e p i m e r s  of one and the same  anomer  with the 
s a m e  distr ibution of methoxy groups.  I t  is not proposed to use these d i f fe rences ,  since sufficient s t a t i s t i -  
cal ma te r i a l  has  not yet  been accumulated.  Ass ignments  to a definite ep imer ,  i .e . ,  to Glc, Gal, o r  Man 
can be done f rom the T values (see l i s t  on page 458}. 

The exper imenta l  conditions have been desc r ibed  in the f i r s t  pape r  of the p resen t  s e r i e s .  

SUMMARY 

G L C - M S  re su l t s  have been obtained for  ace ta tes  of t r imethy l  e the r s  of methyl  hexopyranosides  
which p e r m i t  the determinat ion of the posit ion of OMe groups and the nature  of the anomer  f rom the m a s s  
spec t r a  and the pa r t i cu l a r  s t e r e o i s o m e r  f r o m  T values.  

1o 
2. 
3. 
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