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Note 

Micropreparative gas-liquid chromatography of methylated sugars 

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

E_ V. EVTUSHENKO and YU. S_ OVODOV 

Recently, \~‘t‘ have shown1 that. dependin E on the procedure and conditions 

mcd for the partial meth_vlation of methyl ~;-r>-s~lop~rranoside, difierent niethylated 
derivatives are produced_ Anttlgtitiil gris-liquid chromatography (G LC) BXS success- 
fully used for the quantitative and qualitative analysis ofmethylated methyl slxcosides 
as the correspondins acetates. These mistures may serve as startine materials for 
obtaining authentic methylated sugar samples which are essential for a structural 
study of the carbohydrate chain by methylation. 

While we were completin s this work. Fournet and MontreuiF reported that 
GLC can be used for the preparative separation of sn~all amounts of products ob- 
tained by partial methylation of methyl cc-D-mrtnnop_vr~tlInside_ 

In this work_ methyl ii-u-sylop_vrrinoside \vas used to show the possibility of 
snd to select suitable conditions for the separation on a preparative scale of con- 
siderable amounts of methylated methylglycoside acetates (MMGA) obtained by 
partial niethylation. 

Previous results from the study of the partial methylation of methyl $-u-sylo- 
pyranoside by diKerent methods’ were used to obtain the various methyl ethers. 

ESPERlMENTAL 

Partial niethylation of methyl P-u-sylopyranoside was achieved by the pro- 
ctzdurrs of Kuhn and Trischmm:‘, HaworW and Pm-die and Irvine5_ 

The starting s_vloside (4 g) was dissolved in dimeth:lf~~rmamide (120 ml) \vith 
subsequent addition of barium oxide (24 3). barium hydroxide octahydrate ( 1.9 f) 
and methyl iodide (24 ml). The solution was stirred for 1.5 h in the dark. The reactiml 
mixture was treated as described previously’ to yield 5_ 1 g of MMGA. 

The starting syloside (2 g) was dissolved in wetter (10 ml) and-stirred on a 
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magnetic miser in an arson 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 suIphate and neutralization of the solution, its 
volume was made up to 100 ml with water and extracted with chloroform (2 1-c 230 
ml)_ The misture of methyl ethers obtained was acetylated as usual to yield 1.5 g of 
MMGA. 

Methyl P-u-syloside (5 s) was dissolved in methanol (100 ml) with subsequent 
addition of methyl iodide (20 ml) and inactivated silver oxide (30 g)_ The solution 
wzx stirred on a magnetic miser for 2 h in the dark_ The reaction mixture was treated 
as described previously’ to yield 8.2 ,g of MMGA. 

A Tsvet-106 (U.S.S.R.) chromatograph with dual columns ( 100 s 0.3 cm) and 
tlamc ionization detectors \vas used for analysis. The columns were packed with 
hutanediol succinate (10%) on 80-100 mesh Chromosorb WI. The thermostat and 
hatcher temperatures were 160 ’ and 300’, respectively_ The carrier gas NXS argon 
at a flow-ratr of 30 mlfmin. 

A Tsvet-3-66 (U.S.S.R.) chromatograph with U-shaped stainless-steel columnsz 
A (100 x 0.8 cm) and B (200 x 1.4 cm). equipped with a preparative attachment and 
fame ionization detector was used for GLC on a micro-preparative scale. The 
columns \r-ere packed \vi:h butsnediol succinate ( 10%) on 60-SO mesh Chromosorb A. 
The temperature in the evaporator and collector was 240“_ The thermostat temper- 
aturc was 150’ \vlle~l usin, tr column A and 170’ when using column B_ The argon 
flow-mtes \vith columns A and B \vere 200 and 300 ml/min_ respectively_ Straight 
glass tubes (6 :-: 0.5 cm) having narro\v openings and connected with receivers served 
as traps. When oprratin g c01u11111 A_ up to 100 m, '1 of the misture of MMGA lvere 
introduced into the chromatograph as a concentrated solution in chloroform_ When 
oprratinp column B. up to 600 mg of the MMGA mixture were introduced into the 
chromatograph as a concentrated solution in chloroform (cw. 0.8 ml). The specific 
rotation of MMGA (in chloroform) was measured on a Perkin-Elmer 141 instrument_ 

RESULTS XND DISCUSSION 

When the IOO-cm column packed with 10% hutanediol succinate on 60-80 
mesh Chromosorb W ~~1s used for analysis, complete separation of the methylated 
derivatives of methyl $-wsylopgranoside as the corresponding acetates \vas achieved_ 
It should be noted that the 3,4-dimethyl ether does not result from partial methylation_ 

Theconditions forthe micro-preparative GLCwere virtually thesame as those in 
theanalytical version-The load on column A was ccf. 100 mg of the mixture of MMGA, 
and the >-ield of individual methyl ethers acetates was about 5-10 nip, dependin? 
on their contents in the misture. High loads resulted in a considerable decreaselin 
column eficiency and did not permit effective separation ofthe 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 I.D. to 1.4 cm. and it was then possible to increase‘the 
load on the column to 600 mg of mixture without ;I noticeable decrease in efficiency. 
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At present_ it is known that the principal factor responsible for decreased efkiency 
is the component displacement rate profile over the column section, rhis rate profile 
increasing as the column diameter increases_ Hence the efticiency of the analytical 
column used is equal to 400 theoretical plates while for the IOO- and ZOO-cm preparative 
columns, it is 90 and I50 theoretical plates, respectively. Thus. when the column 
diameter was increased from 0.8 to 1.4 cm, ix.. 1.7-fold. and the column length Z-fold, 
the efficiency of :t 2-m column increased 1_7-fold compared with a f-m column. At 
the sxnc time, the cross-sectional area increased 3-fold thus allowing tf:e overall load 
to be increased at feast N-old and the same specific load to be retained. The Fossibility 
of using even longer columns is handicapped by the increased time required in order 
to sive the same component yield and the pressure differential in the coiumn. which 
naturally results in :I lower efficiency_ Table I shows the yields and characteristics of 
methylated methyl ii’-D-syfopyranoside acetates obtained with partial methyfation by 
the Kuhn and TrischmanJ_ Haworth and Purdie and Irvine” procedures \vith 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 analytical GLC 
conditions resulted in a single peak, the analvticaf and rheoreticai dam virtually 
coinciding It is note\\-orthy that alf of the individual components obtained_ esccpt 
for the 7_4-dimethy ether, instantly crystallized in a trap. We used small glass tubes 
as traps. bearing in mind that MMGA are h$h-boilin g liquids_ \vhich do not require 
special cooiins of receivers_ The tom1 recovery w-as about 70 pi_ the chromatographic 
recovery factor t-or mono- and dimethyl ethers being abouf 60:1;,_ 
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