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PARTIAL METHYLATION OF METHYL GLYCOSIDES

E. V. Evtushenko and Yu, S. Ovodov UDC 547,917 + 543,544 .45

We have previously studied the partial methylation of methyl g-D-xylopyranoside by various methods
[1]. At the present time in view of the use of micropreparative gas—liquid chromatography (GLC) for
separating the methyl ethers of methyl g-xylopyranoside from the mixtures formed in the partial methyl-
ation of methyl g-xylopyranoside [2], it appeared of interest to expand the possibilities of the method., With
this aim, we have performed a partial methylation of a number of methyl glycosides by Purdie's method
[3]. Using standard mixtures of methyl ethers it has been shown that the amounts of the individual methyl
ethers are proportional to the areas of the peaks, and therefore no calibration coefficients were used,

On the partial methylation of the two anomers of methyl D-xylopyranoside, the monomethyl ether
fraction contains all the possible derivatives, with the 2-O-methyl ether in predominating amount, which
shows the high relative reactivity of the hydroxyl at C, (Tables 1 and 2). On the partial methylation of
methyl g-xylopyranoside, the dimethyl ether fraction contains practically no 3,4-di-O-methyl ether, while
it is formed in appreciable amounts from the methyl o-xylopyranoside. On partial methylation of the
anomers of methyl L-arabinopyranoside (Tables 3 and 4), a considerable difference is observed in the
amounts of monomethyl ethers; the 2-O-methyl ether predominates, its proportion reaching 50% in the

TABLE 1. Partial Methylation of Methyl o-D-Xylopyranoside

Reaction|Initial Methy! ether, %
time, |glyco-
min side, % 2 3 l 4 2,3 2,4 3,4 2,3,4
5 91,9 3,5 2,4 } 2,2 — — —_ -
10 89,5 4,4 3,4 2,7 — — — —
20 75,6 9,8 7,9 + 5,5 0,3 0,6 0,3 -
30 i 60,9 15,9 12,3 ; 7.7 0,8 1,6 0,8 —
45 i 44,0 26,9 16,3 ' 8,9 1,1 2,0 0,8 -
64 P23.9 27,6 21,7 ¢+ 8,4 5,8 8,8 3,4 0,4
90 l 11,7 27,8 21,0 ° 5,0 12,7 12,7 7,0 2,1
120 P7,5 28,9 21,2 ¢+ 4,0 13,5 14,7 5,9 4,3
180 4,3 25,5 17,8 1 2.4 20,0 16,3 8,5 5,2
240 3,3 22,6 17,4 ‘ 2.0 16,8 17,7 7.4 9,8
TABLE 2. Partial Methylation of Methyl g-D-Xylopyranoside
Reaction| Initial Methyl ether, %
time, gluco-
min side, % 2 3 4 2,3 2,4 33 2,34
5 66,2 11,5 9,3 13,0 - — — —
10 37,5 19,1 14,4 16,4 1,0 11,6 — —
20 25,7 24,6 18,6 21,7 —_— 9,3 — —
30 13,9 26,3 20,1 18,2 2,7 18,8 — —
45 5,8 24,9 18,4 13,3 6,0 31,6 — —
60 3,1 19,9 18,1 10,8 8.3 37,2 0,1 2,5
90 2,3 15,2 14,4 4,4 12,1 45,6 0,4 5,6
120 1,8 12,0 10,1 2,5 13,8 45,5 | - 14,3

Pacific Ocean Institute of Bioorganic Chemistry, Far Eastern Scientific Center of the Academy of
Sciences of the USSR. Translated from Khimiya Prirodnykh Soedinenii, No. 6, pp. 682-686, November-
December, 1975. Original article submitted August 5, 1974.
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TABLE 3. Partial Methylation of Methyl ¢-L-Arabinopyranoside

Reaction{Initial Methyl ether, %
time, glyco-
min  |side, % 2 3 4 2,3 2,4 34 2,34
5 94,9 2,4 1,8 0,9 - - — —
10 89,4 5,3 3,5 1,8 — — — —_—
20 79,0 10,0 8,0 2,6 0,1 0,2 0,1 —
30 63,0 17,6 13,0 4.9 0,3 0,7 0,5 —
45 44,6 27,6 18,3 3,9 1,7 2,4 1,4 0,1
60 33,7 32,1 21,4 2,3 4,1 3,5 2,3 0.6
90 14,5 40,3 25,1 0,9 9,3 5,4 3,4 1,1
120 9,7 40,5 24,1 0,3 13,6 6,0 3,7 2,1
180 4,8 35,9 19,9 0,4 21,0 7,8 3,9 6.3
240 3,7 31,0 18,6 0,3 26,4 8,2 4,2 7,6

TABLE 4, Partial Methylation of Methyl g-L~Arabinopyranoside

Reaction| Initial Methyl ether, %
time, glyco-
min sides, % 2 3 4 23 2,4 34 2,3, 4
5 93,2 5,1 1,7 — — _ — —
10 83,2 13,3 3,4 — — — — -
20 40,5 39,1 9,7 — 6,8 3,9 — —
30 18,5 50,4 13,9 —_ 10,7 6,3 — 0,2
45 3,1 45,7 16,0 — 22,2 11,7 — 1,3
60 0,4 44 .4 11,3 —_ 26,3 14,9 — 2,7
90 — 37,1 11,2 — 29,1 17,3 - 5,3
120 — 34,5 11,0 —_— 32,0 17,2 — 5,3
180 — 32,7 11,0 - 32,1 18,8 - 5,4
240 - 27,8 11,1 - 37,1 18,9 — 6,1

TABLE 5. Partial Methylation of Methyl a-D-Lyxopyranoside

Reaction] Initial Methyl ether, %

time, glyco-

min side, % 2 3 4 23 2,4 3,4 2,34
5 04,2 1,6 2,3 1,9 -~ —_ - —
10 81,7 4.3 6,2 6,0 0,6 0,8 0,4 -
20 71,8 7,5 9,3 9,3 0,6 1,0 0,5 -
30 61,5 8,6 12,5 12,5 1,4 2,1 1,3 0,1
45 46,7 11,9 16,1 15,5 2,4 3,9 3,0 0,5
60 40,4 12,2 16,3 15,8 4,0 5.3 4,0 2,0
90 32,9 11,7 16,0 15,5 5,4 7,2 7,3 4,0
120 27,7 12,3 16,6 17,0 6,2 7,7 7.9 4,6
180 26,7 12,1 16,9 16,1 6,4 8,1 8,9 4,8

240 23,8 12,5 16,3 15,8 6,8 9,1 9,4 6,3

case of methyl g-arabinopyranoside. In the products of the methylation of the methyl a-arabinoside the amounts
of the 4-O-methyl ether is small, and in the methylation of the g-arabinoside it is not formed at all, The
methylation of the g-arabinoside does not give any of the 3,4-di-O-methyl ether either, and the dimethyl ether
fraction contains mainly the 2,3-di-O-methyl compound, which is due to the low relative reactivity of the hy-
droxyl at C,. On the partial methylation of methyl o-D-lyxopyranoside (Table 5), the mono- and dimethyl ether
fractions contain practically equal amounts of the isomers, which shows an only slight difference in the relative
reactivity of the three hydroxyls., Methylation of methyl o-L-rhamnopyranoside (Table 6) takes place more
slowly, and only the 3-O-methyl ether is formed in appreciable amounts.

As can be seen from the Tables given, on partial methylation by Purdie's method almost all the possible
methyl ethers are formed, which enables the mixtures obtained in this way to be used for isolating the indi-
vidual methyl ethers by micropreparative GLC [2] in the form of acetates,

EXPERIMENTAL

Partial Methylation. A solution of 0.1 g of the methyl glycoside in 4 ml of absolute methanol (in the case
of methyl g-xyloside, in 2 ml of absolute methanol) was treated with silver oxide (0.7 g) and methyl iodide
(0.38 ml) and the mixture was stirred with a magnetic stirrer at room temperature in the dark, After pre-

720



(W ¥ X W §°T) SUWN[OD SSBID
(Ww ¢xuW ) sumn[oo [9938x

] . . . . (unw z'6) ]
Sege—-o581 |1—d0 %€ 16°1 g1'o 0z'0 19°'0 $L'0 og'l 00'1 el syy-»
. . . (urur ¢'9) ,
SGg+--o0r1 | 1—dO %¢ (1] 4 7o 8e'0 19°0 29'0 | #e'1 00'1 08'1 x4 -2
[l 4+ : L AEME o—v
STZ 4501 140 %€ 29'1 9z°0 ¥8°0 08°0 wol Te2'l (M1 00*1 _1y-o
. ‘. + . AEME-@-@V
091 «SAg %SI S6°1 ¥Z2'0 8.0 $9'0 sy'o| 81'1 001 9g‘1 ey-g
. ] . ] ( utwz'g)
S¥l | 1—d0 %g 62'2 ol‘o 9z'0 VL0 g0 91'1 00°1 6g°1 Kx-»
1) . . AEME N‘.nmv [ L]
o80Z 20014, S8 %81 0s'l 620 £6°0 00°t 18'0| 82'1 ee'l 1 1£%-¢
amieiadwal Sﬁoo%m y'e's ve ve _ €7 _ v g | z 3
pue aseyd Kieuorieis ~00kD Tome 1522 JPISODALS TRI1IIU]

SUONIPUO) O'IH PUE SIe}SH [AYIOIN 9Y) JO SOUWILL UONULIRY oAnB[eY 'L ATIHV.L

€0 'l L'e L'9 1'6 v192 8:g1 Loy {4
z.0 Tl 6.2 9'g 88 69z vzl vioy 081
1'o 6:0 0z 3's 6.8 6:%2 971 vioy 021
- 90 81 8:€ z:8 N (4 911 8'6p 06
- v0 'l €'z 28 013 A 899 09
- £:0 L0 vl 69 LLt 6'8 1'%9 sy
- o z.0 €0 €9 Szl 6'9 Lyl o
- - ‘o 1°0 8% 8's 6'G £:08 0z
- - - - v €€ 61 €6 ol
- - - - gl gz gl L'¥6 <
res ve ve €2 y t z % PRIl gy
-00418 ‘s
% ‘19429 [Ay1oN Tenltujjuorioeay

sp1sousaxidoumwrey H-T-0 [AY)o] JO UOTIBIAYIOI [enrded ‘9 ATIAV.L

721



determined intervals of time, 0.1 ml samples were taken, and they were diluted with methanol, filtered, and
evaporated, The resulting mixtures of methylated compounds were acetylated with acetic anhydride in pyridine,
the acetates were isolated, and they were used in the form of chloroform solutions of GLC analysis.

GLC Analysis. The GLC of the products of the partial methylation of methyl g-xyloside was performed
on a "Tsvet 2-65" instrument, the products of the partial methylation of methyl g-arabinoside were chroma-
tographed on a "Tsvet-4-67" instrument, and the products of the partial methylation of the other glycosides
were subjected to GLC on a Pye Unicam series 104 instrument (England).

Chromosorb W (60-80 mesh) was used as the support. The retention times of the methyl ethers and the
working conditions are given in Table 7,

The methyl ethers of the methyl glycosides were identified by comparison with authentic samples by
means of GLC and mass spectrometry [4]. The areas of the peaks were found by the usual method. Therelative
error was 3-10%.

SUMMARY

The partial methylation of methyl xylo-, arabino-, lyxo- and rhamnopyranosides by Purdie's method has
been studied; it is possible to use the results obtained for the isolation of individual methyl ethers by micro-
preparative GLC.
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THE XYLAN OF THE STEMS OF THE HERB
Phleum pratense

M. S, Dudkin, I. S. Kazanskaya, UDC 633.2.24,547.458.87
E. 1. Kozarez, and N, G. Shkantova

Phleum pratense (timothy) is a fodder cereal grass whieh is distinguished by a high yield, for which
reason it is widely used in agriculture [1]. The structure of the polysaccharides of this raw material, like
that of a number of other grasses, has been studied little [2-4].

We have investigated the chemical composition and structure of the xylan of Phleum pratense, this
forming the main part of its hemicellulose.

The carbohydrates of the stem of this grass include 28.20% of readily hydrolyzable polysaccharides
(RHPs) and 39.57% of difficultly hydrolyable polysaccharides (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 separate, 13.05% of glucose, 2.31% of lactose, and 11.48% of uronic acids, which shows the predomi-
nance of xylan among the polysaccharides of the hemicelluloses.

M. V. Lomonosov Odessa Technological Institute of the Food Industry. Translated from Khimiya
Prirodnykh Soedinenii, No. 6, pp. 686-689, November-December, 1975, Original article submitted August 7,
1974,
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