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P A R T I A L  M E T H Y L A T I O N  O F  M E T H Y L  G L Y C O S I D E S  

E .  V.  E v t u s h e n k o  a n d  Y u .  S .  O v o d o v  UDC 547.917 + 543.544.45 

We have previously studied the part ial  methylation of methyl fl-D-xylopyranoside by various methods 
[1]. At the present  time in view of the use of microprepara t ive  g a s - l i q u i d  chromatography (GLC) for 
separat ing the methyl ethers  of methyl fi-xylopyranoside f rom the mixtures formed in the par t ia l  methyl-  
ation of methyl fl-xylopyranoside [2], it appeared of in teres t  to expand the possibil i t ies of the method. With 
this aim, we have per formed a par t ia l  methylation of a number of methyl glycosides by Purd ie ' s  method 
[3]. Using standard mixtures  of methyl ethers  it has been shown that the amounts of the individual methyl 
e thers  are  proport ional  to the a reas  of the peaks, and therefore  no calibration coefficients were used.  

On the part ial  methylation of the two anomers of methyl D-xylopyranoside,  the monomethyl ether 
fraction contains all the possible derivat ives,  with the 2-O-methyl  ether in predominating amount, which 
shows the high relative react iv i ty  of the hydroxyl at C 2 (Tables 1 and 2). On the part ial  methylation of 
methyl fl-xylopyranoside, the dimethyl ether fraction contains pract ica l ly  no 3 ,4-di -O-methyl  ether,  while 
it is formed in appreciable amounts f rom the methyl c~-xylopyranoside. On part ial  methylation of the 
anomers  of methyl L-arabinopyranoside  (Tables 3 and 4), a considerable difference is observed in the 
amounts of monomethyl e thers ;  the 2 -O-methyl  ether predominates ,  its proport ion reaching 50% in the 

TABLE 1. Par t ia l  Methylation of Methyl ~-D-Xylopyranoside 

Reaction Initial Methyl ether, % 
time, glyco- 
rain s i d e ,  °7o 2 3 4 2,3 2,4 3,4 2 ,3 ,4  

5 91,9 
10 89,5 
20 75,6 
30 60,9 
45 44,0 
60 23.9 
90 11,7 

120 7,5 
180 4,3 
240 3,3 

3,5 
4,4 
9,8 

15,. ~} 
26,9 
27,6 
27,8 
28,9 
25,5 
22,6 

2,4 
3,4 
7,9 

12,3 
16,3 
21,7 
21,0 
21,2 
17,~ 
17,4 

2,2 
2,7 
5,5 
7.7 
8,9 
8,4 
6,0 
4,0 
2,4 
2.0 

0,8 
1,1 
5,8 

12,7 
13,5 
20,0 
19,8 

0,6 
1,6 
2,0 
8,8 

12,7 
14,7 
16,3 
17,7 

m 
i 

0,3 
0,8 
0,8 
3,4 
7,0 
5,9 
8,5 
7,4 

m 

74 
2,1 
4,3 
5,2 
9,8 

TABLE 2. Par t ia l  Methylation of Methyl fl-D-Xylopyranoside 

Reaction[ Initial Methyl ether, % 
t,.me, I gluco- 
m~n t side, % 2 3 4 '~,3 2,4 3,a ~,,3,4 

5 
I0 
20 
30 
45 
60 
90 

120 

66,2 
37,5 
25,7 
13 9 

3,1 
2,3 
1,8 

11,8 
19,1 
24,6 
26,3 
24,9 
19,9 
15,2 
12,0 

9,3 
14,4 
18,6 
20,1 
18,4 
18,1 
14,4 
10,1 

13,0 
16,4 
21,7 
18,2 
13,3 
10,8 
4,4 
2,5 

27 
6,0 
8,3 
12,1 
13,8 

9,3 
18,8 
31,6 
37,2 
45,6 
45,5 

0,4 

J 

m 

m 

m 

2,5 
5,6 

14,3 
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TABLE 3. Partial Methylation of Methyl a-L-Arabinopyranoside 

Reactionllnitial Meth rl ether, % 
time, I glyco- 
min [fide, % 2 3 4 z,4 2,3,4 

i 

5 94.9 
l0 89,4 
20 79,0 
30 63,0 
45 44,6 
60 33,7 
90 14,5 

120 9,7 
180 4,8 
240 3,7 

2,4 
5,3 

10,0 
17,6 
27,6 
32.1 
40,3 
40,5 
35,9 
31,0 

1,8 
3,5 
8.0 

13,0 
18,3 
21,4 
25. l 
24, l 
19,9 
18,6 

0,9 
1,8 
2,6 
4,9 
3,9 
2,3 
0,9 
0,3 
0,4 
0,3 

2,3 2 ,4  

°-1 
0.3 0,7 
1,7 2,4 
4.1 3,5 
9.3 5,4 

13.6 6,0 
21.0 7,8 
26,4 8,2 

o5 
0,5 
1,4 
2,3 
3,4 
3,7 
3,9 
4,2 

p 

m 

o5 
0.6 
I,I 
2,1 
6.3 
7,6 

T A B L E  4. P a r t i a l  M e t h y l a t i o n  of  Me thy l  f l - L - A r a b i n o p y r a n o s i d e  

Reaction Initial Methyl ether, % 
time, glyco- 
rain s i d e s ,  ~o  2 3 4 2 ,3  2 ,4  3 , 4  2 ,  3 ,  4 

5 
10 
20 
30 
45 
60 
90 

120 
180 
240 

93.2 
83,2 
40,5 
18,5 
3,1 
0,4 

5.1 
13,3 
39,1 
50,4 
45,7 
44,4 
37,1 
34,5 
32,7 
27,8 

1,7 
3,4 
9,7 

13,9 
16,0 
11.3 
11.2 
11,0 
11,0 
11,1 

m 

m 

m 

m 

m 

m 

6,8 
10,7 
22.2 
26,3 
29, I 
32,0 
32,1 
37, I 

3.9 
6.3 

11,7 
14,9 
17,3 
17.2 
18,8 
18,9 

m 

0,2 
1,3 
2,7 
5.3 
5,3 
5,4 
6,1 

T A B L E  5. P a r t i a l  M e t h y l a t i o n  of Methy l  ~ - D - L y x o p y r a n o s i d e  

Reaction Initial Meth ti ether, % 
time, glyco- 
min side, % 2 a 4 ~,a 2, 4 3,4 2,s,4 

5 
10 
20 
30 
45 
60 
90 

120 
180 
240 

94.2 
81.7 
71,8 
61,5 
46,7 
40,4 
32.9 
27,7 
26,7 
23.8 

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

11,9 
12,2 
11,7 
12,3 
12,1 
12,5 

2,3 
6,2 
9,3 

12,5 
16,1 
16,3 
16.0 
16,6 
16,9 
16,3 

1,9 
6,0 
9,3 

12,5 
15,5 
15,8 
15,5 
17,0 
16.1 
15.8 

0,6 
0,6 
1,4 
2,4 
4,0 
5.4 
6.2 
6,4 
6.8 

1,0 
2,1 
3,9 
5.3 
7,2 
7,7 
8,1 
9,1 

m 

0,4 
0,5 
1,3 
3,0 
4,0 
7,3 
7,9 
8,9 
9,4 

0,5 
2,0 
4,0 
4.6 
4,8 
6,3 

c a s e  of  m e t h y l  f l - a r a b i n o p y r a n o s i d e .  In the p r o d u c t s  of the m e t h y l a t i o n  of  the m e t h y l  a - a r a b i n o s i d e  the amoun t s  
of  the 4 - O - m e t h y l  e t h e r  i s  s m a l l ,  and in the  m e t h y l a t i o n  of  the f i - a r a b i n o s i d e  i t  i s  not  f o r m e d  at  a l l .  The  
m e t h y l a t i o n  of  the  f l - a r a b i n o s i d e  does  not  g ive  any of the 3 , 4 - d i - O - m e t h y l  e t h e r  e i t h e r ,  and the d i m e t h y l  e t h e r  
f r a c t i o n  con ta in s  m a i n l y  the 2 , 3 - d i - O - m e t h y l  compound ,  which  i s  due to  the low r e l a t i v e  r e a c t i v i t y  of the  hy-  
d r o x y l  a t  C 4. On the p a r t i a l  m e t h y l a t i o n  of m e t h y l  a - D - l y x o p y r a n o s i d e  (Tab le  5), the m o n o -  and d i m e t h y l  e t h e r  
f r a c t i o n s  con ta in  p r a c t i c a l l y  equa l  amoun t s  of  the i s o m e r s ,  which  shows  an only  s l i g h t  d i f f e r e n c e  in the r e l a t i v e  
r e a c t i v i t y  of the t h r e e  h y d r o x y l s .  M e t h y l a t i o n  of m e t h y l  ~ - L - r h a m n o p y r a n o s i d e  (Table  6) t a k e s  p l a c e  m o r e  
s lowly ,  and only the  3 - O - m e t h y l  e t h e r  i s  f o r m e d  in a p p r e c i a b l e  a m o u n t s .  

A s  can  be  s e e n  f r o m  the T a b l e s  g iven ,  on p a r t i a l  m e t h y l a t i o n  by P u r d i e '  s m e t h o d  a l m o s t  a l l  the  p o s s i b l e  
m e t h y l  e t h e r s  a r e  f o r m e d ,  which  e n a b l e s  the m i x t u r e s  o b t a i n e d  in th i s  way  to be  u s e d  fo r  i s o l a t i n g  the  i n d i -  
v idua l  m e t h y l  e t h e r s  by  m i c r o p r e p a r a t i v e  GLC [2] in the f o r m  of  a c e t a t e s .  

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

P a r t i a l  M e t h y l a t i o n .  A so lu t i on  of 0ol g of the m e t h y l  g l y c o s i d e  in 4 m l  of  abso lu t e  m e t h a n o l  (in the  c a s e  
of m e t h y l  f l - xy lo s ide ,  in 2 m l  of  abso lu t e  methanol}  was  t r e a t e d  with  s i l v e r  ox ide  (0.7 g} and m e t h y l  iod ide  
(0.38 ml)  and the m i x t u r e  was  s t i r r e d  with  a m a g n e t i c  s t i r r e r  a t  r o o m  t e m p e r a t u r e  in the  d a r k .  A f t e r  p r e -  
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de te rmined  in tervals  of t ime,  0.1 ml  s amples  were  taken, and they were  diluted with methanol ,  f i l tered,  and 
evapora ted .  The resul t ing  mix tu res  of methyla ted  compounds were  acetyla ted with acet ic  anhydride in pyridine,  
the ace ta tes  were  isolated,  and they were  used in the fo rm of ch lo ro form solutions of GLC analys is .  

GLC Analys is .  The GLC of the products  of the par t ia l  methylat ion of methyl  fl-xyloside was p e r f o r m e d  
on a "Tsve t  2-65" ins t rument ,  the products  of the par t ia l  methylat ion of methyl  f l -arabinoside were  ch ro ma-  
tographed on a "Tsve t -4 -67"  ins t rument ,  and the products  of the par t ia l  methylat ion of the other glycosides  
were  subjected to GLC on a Pye Unicam s e r i e s  104 ins t rument  (England). 

Chromosorb  W (60-80 mesh) was used as the support .  The retent ion t imes  of the methyl  e the r s  and the 
working conditions a re  given in Table  7. 

The methyl  e thers  of the methyl  glycosides  were  identified by compar i son  with authentic samples  by 
means  of GLC and m a s s  s p e c t r o m e t r y  [4]o The a r e a s  of the peaks  were  found by the usual method. The re la t ive  
e r r o r  was 3-10%. 

S U M M A R Y  

The par t i a l  methylat ion of methyl  xylo- ,  a rab ino- ,  lyxo- and rhamnopyranos ides  by P u r d i e ' s  method has 
been studied; it is poss ib le  to use  the r e su l t s  obtained for the isolation of individual methyl  e thers  by m i c r o -  
p r epa ra t i ve  GLC. 
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Phleum pra tense  (timothy) is a fodder ce rea l  g r a s s  which is dist inguished by a high yield, for which 
r ea son  it is widely used in agr icu l ture  [1]. The s t ruc tu re  of the po lysacchar ides  of this raw mate r i a l ,  like 
that of a number  of other  g r a s s e s ,  has been studied litt le [2-4]. 

We have invest igated the chemica l  composi t ion and s t ruc tu re  of the xylan of Phleum pra tense ,  this 
forming the main pa r t  of its hemicel lu lose .  

The ca rbohydra tes  of the s t em of this g r a s s  include 28.20%of readi ly  hydrolyzable po lysacchar ides  
(RHPs) and 39.57% of difficultly hydrolyable po lysacchar ides  (DHPs), together  with 17.18% of lignin, 0.76~ 
of total nitrogen, and 6% of ash. 

A hydrolyzate  of the RHP contained 59.90% of xylose ,  13~36% of arabinose  and mannose ,  which are  dif- 
ficult to separa te ,  13.05% of glucose,  221% of lac tose ,  and 11.48% of uronic  acids,  which shows the p redomi -  
nance of xylan among the po lysacchar ides  of the hemice l lu loses .  

M. V. Lomonosov Odessa  Technological  Institute of the Food Industry.  T rans la t ed  f rom Khimiya 
Pr i rodnykh Soedinenii, No. 6, pp. 686-689, N o v e m b e r - D e c e m b e r ,  1975. Original  ar t ic le  submit ted August 7, 
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