Journal of Chromatography. 97 (1974) 99-102 :
{© Elsevier Scientific Publishing Company, Amsterdam — Printed in The Netherlands

CHROM. 7582

>
~

Note

Micropreparétive gas-liquid chromatography of methylated sugars

1. Preparative separation of partial methylation products from methyl
p-D-xylopyranoside

E. V. EVTUSHENKO and YU. S. OVODOV

Puacific Institute of Bivorganic Chemistry, Far East Scicuce Centre, Academy of Sciences of the U.S.S.R..
Viudivostok-22 (U.S.S.R.)}

{Received April 29th, 1974)

Recently, we have shown' that. depending on the procedure and conditions
used for the partial methylation of methvl p-p-xylopyranoside, different methylated
derivatives are produced. Analytical gas-liquid chromatography (GLC) was success-
tully used for the quantitative and qualitative analysis of methylated methyl glycosides
as the corresponding acetates. These mixtures may serve as starting materials for
obtaining authentic methylated sugar samples which are essental -for a structural
study of the carbohydrate chain by methylation. - )

While we were completing this work, Fournet and Montreuil® reported that
GLC can be used for the preparative separation of small amounts of products ob-
tained by partial methylation of methyl «-pD-mannopyranoside.

In this work: methyl g-p-xylopyranoside was used to show the possibility of
and to select suitable conditions for the separation on a preparative scale of con-
siderable amounts of methylated methylglvcoside acetates (MMGA) obtained by
partial methylation. '

~ Previous results from the study of the partial methylation of methyl g-p-xylo-
pyranoside by different methods! were used to obtain the various methyl ethers.

EXPERIMENTAL

Partial methylation of methyl g-p-xyvlopyranoside was achieved by the pro-
cedures of Kuhn and Trischman®. Haworth? and Purdie and Irvine®.

uhn and Trischman methylation
The starting xvloside (4 g) was dissolved in dlm:.th\ltornmmlde (120 ml) with
subsequent addition of barium oxide (24 g). barium hydroxide octahvdrate (1.9 g)
and methyl 1odide (24 ml). The solution was stirred for 1.3 h in the dark. The r(_dLllO'l
mixture was treated as described previously! to vield 5.1 g of MMGA.

Haworth methylation
The starting xyloside {2 g) was dissolved in water (10 mD) and-stirred on a
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magnetic mixer in an argon flow with subsequent dropwise addition of dimethyl
sulphate (20 ml) and 30% aqueous sodium hydroxide solution (34 ml) for 2 h.
Following degradation of dimethyl sulphate and neutralization of the solution, its
volume was made up to 100 mi with water and extracted with chloroform (2 290
mi). The mixture of methyl ethers obtained was acetylated as usual to vield 1.5 g of
MMGA. :

Purdie and Irvine methylution

Methyl g-p-xyloside (5 g) was dissolved in methanol (100 ml) with subsequent
addition of methyl iodide (20 ml) and inactivated silver oxide (30 ¢). The solution
was stirred on a magnetic mixer for 2 h in the dark_ The reaction mixture was treated
as described previously! to yield 8.2 g of MMGA. '

Guas-liquid chromatograpiy

A Tsvet-106 (U.S.S.R.) chromatograph with dual columns (100 < 0.3 cm) and
flame ionization detectors was used for analysis. The columns were packed with
butanediol succinate (10%) on 80-100 mesh Chromosorb W. The thermostat and
batcher temperatures were 160° and 3007, respectively. The carrier gas was argon
at a flow-rate of 30 ml/min. :

A Tsvet-3-66 (U.S.S.R. )Lhromdtonmph with U-shaped stainless-steel columns,
A (100 < 0.8 cm) and B (200 < 1.4 cm). equipped with a preparative attachment and
flame ionization detector was. used for GLC on a micro-preparative scale. The
columns were packed with butanediol succinate (10 %) on 60-80 mesh Chromosorb A.
The temperature in the evaporator and collector was 240°. The thermostat temper-
ature was 1507 when wusing column A and 170° when using column B. The argon
flow-rates with columns A and B were 200 and 300 ml/min. respectively. Straight
elass tubes (6 - 0.5 cm) having narrow openings and connected with receivers served
as traps. When operating column A. up to 100 mg of the mixture of MMGA were
introduced into the chromatograph as a concentrated solution in chloroform. When
operating column B. up 1o 600 mg of the MMGA mixture were intreduced into the
chromatograph as a concentrated solution in chloroform (ca. 0.8 ml). The specific
rotation ot MMGA (in chloroform) was measured on a Perkin-Elmer 141 instrument.

RESULTS AND DISCUSSION

When the 100-cm column packed with 10Y butanediol succinate on 60-80
mesh Chromosorb W was used for analysis, complete separation of the methyvlated
derivatives of methyl p-p-xylopyranoside as the corresponding acetates was achieved.
It should be noted that the 3,4-dimethyl ether does not result from partiul methylation.

The conditions for the micro-preparative GLC were virtually the same as those in
the analvtical version. The load on column A was ca. 100 mg of the mixture of MMGA.
and the yield of individual methyl ethers acetates was about 5-10 mg, depending
on their contents in the mixture. High loads resulted in a considerable decreaseijn
column efficiency and did not permit effective separation of the methyl ether mixture.
In order to compensate for the loss in efficiency. the length of the column was in-
creased to 200 cm and the [.D. to 1.4 cm, and it was then possible to increase the
load on the column to 600 mg of mixture without a noticeable decrease in efficiency.
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At present. it is known that the principal factor responsible for decreased efficiency
is the component displacement rate profile over the column section, this rate profile
increasing as the column diameter increases. Hence the efficiency of the analytical
column used is equal to 400 theoretical plates while for the 100-and 200-cm preparative
columns, it is 90 and 150 theoretical plates. respectively. Thus. when the column
diameter was increased from 0.8 to 1.4 cm, i.e., 1.7-fold, and the column length 2-fold.
the efficiency of a 2-m column increased 1.7-fold compared with a I-m column. At
the same time, the cross-sectional area increased 3-fold thus allowing the overall load
to be increased at least 3-fold and the same specific load to be retained. The possibility
of using even longer columns is handicapped by the increased time required in order
to give the same component yield and the pressure differential in the column. which
naturally results in a lower efficiency. Table I shows the yields and characteristics of
methylated methy! j-p-xyvlopyranoside acetates obtained with partial methyvlation by
the Kuhn and Trischman®. Haworth? and Purdie and Irvine® procedures with sub-
sequent separation by GLC on a micro-preparative scale. In each instance. the load
on the column was 600 mg.

The MMGA isolated were individual compounds. and under analyvtical GLC
conditions resulted in a single peak. the analyvtical and theoretical data virtually
coinciding. It is noteworthy that all of the individual components obtained. except
for the 2 4-dimethyl ether. instantly crystallized in a trap. We used small glass tubes
as traps. bearing in mind that MMGA are high-boiling liquids. which do not require
special cooling of receivers. The total recovery was about 709, the chromatographic

o

recovery factor for mono- and dimethyvl ethers being about 60 %,
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