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Practical synthesis of methyl 2,4-di-0-methyl-/3-L-arabinopyranoside’ 

PAVOL KOV&e AND RADOSLAV PALOVEiK 

Institute of Chemistry, Slovak Academy of Sciences, 809 33 Bratislnva (Czechoslovakia) 

(Received January 2&t, 1974; accepted for publication, February 4tl1, 1974). * 

Methyl ethers of L-arabinose are useful reference compounds in the elucidation 
of the structure of plant polysaccharides, saponins, and other r.-arabinose-containing 
substances by methylation analysis. Although some derivatives of 2,4-d&O-methyl- 
L-arabinose are known2*3, methyl pyranosides of the sugar have not been prepared 
because of the difficulties involved in the synthesis of suitable intermediates. 

The lower reactivity of axial as compared with equatorial hydroxyl groups of 
carbohydrates was demonstrated by partial benzoylation of methyl- a-D-galacto- 
pyranoside4 and methyl #I-L-arabinopyranoside5D6, which gave good yields of the 
corresponding benzoates having the axial HO-4 unsubstituted. It therefore seemed 
reasonable to expect that methyl 2-O-methyl-/?-~arabinopyranoside (1) should 
undergo selective benzoylation at the equatorial HO-3. Accordingly, 1 was treated 
with 1.1 mol. of benzoyl chloride in pyridine, and methyl 3-O-benzoyl-2-O-methyl- 
B-L-arabinopyranoside (2) was the major product. Although 2 was not obtained 
crystalline, the minor product, namely, the isomeric Pbenzoate 3, crystallized after 
purification by column chromatography on silica gel. 

OMe 
R’ R2 R’ R2 

1 H H 7 NBz Me 

2 Bz H 8 H Me 

3 H ez 9 Me 62 

4 NBz H 10 Me NE32 

5 -H NBz 11 Me H 

6 Bz Me 

NBz =p-nitrobenzOyl 

*Alternative syntheses of methylated sugars: Part XlI’. 
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NOTE 381 

When 1 was treated with 1.1 mol. of p-nitrobenzoyl chloride, methyl 2-0- 
methyl-3-O-p-nitrobenzoyl-/I-L-arabinopyranoside (4) could be crystallized directly. 
Chromatography of the mother liquor gave crystalline methyl 2-0-methyl-4-O- 
p-nitrobenzoyl+L-arabinopyranoside (5). 

The location of the benzoyl and p-nitrobenzoyl groups in 2-5 was based on 
n.m.r. spectral data (Table I) which clearly showed the dowtield position cif the 
signal for the proton in the HCOCOR group. 

Metbylation of 2 and 4 under conditions known not to cause migration of the 
base-labile substituents7 gave the corresponding di-O-methyl derivatives 6 and 7 in 
good yield, and the latter was crystalline. Thus, 7, apart from being an accessible 
intermediate in the synthesis of the title glycoside, is a suitable substance for ident& 
cation of methyl 2,4-di-0-methyl+L-arabinopyranoside. Deacylation of 6 and 7 with 
methanolic sodium methoxide afforded methy 2,4-di-0-methyl-/I-L-arabino- 
pyranoside (8). 

Using a reaction sequence similar to that for the synthesis of 8, the by-products 3 
and 5 of the partial acylation of 1 were converted into syrupy 2,3-di-O-methyl+ 
r_-arabinopyranoside (ll), which was hitherto unknown. The intermediate Pp-nitro- 
benzoate 10 is crystalline and is a good derivative for the identification of 11. 

EXE’FXIhENTAL 

M.p.s. were determined on a Kofler hot-stage. Optical rotations were measured 
with a Perk&Elmer automatic polarimeter Model 141. N.m.r. spectra were measured 
at 80 MHz in chloroform-d (internal Me,Si) with a Tesla BS-487-B spectrometer. The 
proton-signal assignments were made by the JNDOR technique. G.1.c. was carried 
out at 130” with a Hewlett-Packard Research Chromatograph Model 5750 G on a 
column (180x0.3 cm) packed with 3% OV-17 on Gas Chrom Q (100-120 mesh). 
Nitrogen (26 ml/tin) was used as a carrier gas. T.1.c. was performed on Silica gel G, 
and preparative chromatography on dolumns of dry-packed silica gel (0.05-0.1 mm), 
using benzene-acetone mixtures: A (6:1), B (lO:l), C (8:1), and D (15:1), and E 
chloroform-acetone (1O:l). During the preparative separation of 2-5, the flow rate 
was l-l.5 ml/m& and the ratio of the amount of the separated material/adsorbent 
was that recommended for mixtures very difEcult to separate’ ; a clean-cut separation 
was achieved. 

Chromatograpbically homogeneous, anhydrous 1 was prepared by an improved 
procedure in 70% overall yield by isopropylidenation of methyl /?-L-arabinopyrano- 
side9 with acetone-methanol (lO:l, 22 ml/g) containing 1% of toluene-p-sulphonic 
acid, foll0we.d by methylationl’, deisopropy lidenation at 50” with 6~ acetic acid 
(4 ml/g), and purification by chromatography on silica gel. It had [LY]:~ +225” 
(c 2.2, methanol); lit.’ [& +208” (methanol). When prepared by the original 
procedureg, 1 was not chromatographically homogeneous. 

Boron trifiuoride etherate was freshly distilled from calcium. hydride. p-Nitro- 
benzoyl chloride was freshly recrystallised from hexane and dried at 15 Torr at room 
temperature for 5 h. Solutions were concentrated under diminished pressure at ~40”. 
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MethyZ 3-O-benzoyl- (2) and 4-0-benzoyi-2-0-methyl-j?-L-arabinopyranoside (3). 
- Benzoyl chloride (1.45 ml) was added at -20” and 6-10 drops/mm to a solution of 
1 (2 g) in dry pyridine (50 ml). After a further 30 min, the reaction mixture, which 
contained only traces of the starting material, was worked up in the usual manner. 
The two major reaction products (RF 0.3 and 0.4; t.l.c., solvent A) were isolated by 
elution of the crude product (3.1 g) from a column of silica gel with solvent B. 

The faster-moving product was 2 (2.3 g, 72.5%), which could not be crystallized, 
and, after drying at #O/l5 Torr, it had [a]i4 +2OO” (c 1.48, chloroform) (Found: 
C, 59.82; H, 6.35; OMe, 21.86%. CL4H1806 talc.: C, 59.56; H, 6.43; OMe, 21.99%). 

When chromatographically homogeneous 2 was distilled at 160-180”/0.05 Torr, 
the product gave a satisfactory analysis for a methyl O-benzoyl-O-methylpentoside, 
but t.1.c. (solvent A) revealed two components (RF 0.3 and 0.4) in the ratio - 1:2 
consistent with partial migration of BzO-3 to HO-4 during distillation. Whereas the 
n.m.r. spectrum of 2 contained a quartet at 6 5.38 for H-3, that of the distilled 
material contained in this region overlapping signals for H-3 of 2 and H-4 of 3. 
Therefore, chromatographically homogeneous, undistilled 2 was subsequently used. 

The slower-moving product was 3 (0.35 g, 10.5%), m.p. 109-110” (from 
isopropyl ether), [oiJg4 +209” (c 1.03, chloroform) (Found: C, 59.78; H, 6.33; 
OMe, 22.10%). 

Methyl 2-0-methyl-3-O-p-nitrobenzoyl- (4) and -4-0-p-nitrobenzoyl-/3-L-arabino- 
pyranoside (5). - To a cold (-20”) solution of 1 (3 g) in dry pyridine (75 ml), a 
solution of p-nitrobenzoyl chloride (3.45 g) in dry pyridine (45 ml) was added at 
- 15 dro$/min. The solid residue obtained after the usual work-up of the reaction 
mixture was recrystallized from ethanol to give 4 (3.1 g), m.p. 161.5-162.5”, [a]g4 
+ 185” (c 1.04, chloroform). Chromatography of the mother liquor on a column of 
silica gel with solvent C afforded, as the faster-moving product, more 4 (0.9 g; total 
yield, 72%) (Found: C, 51.65; H, 5.44; N, 4.42%. C14HL,N08 talc.: C, 51.37; 
H, 5.24; N, 4.28%). 

Eluted second was 5 (0.5 g, 9.5%), m.p. 99-101” (from ether), [a]E4 +187” 
(c 1, chIoroform) (Found: C, 51.30; H, 5.18; N, 4.22%). 

Methyl 2,4-di-0-methyl-fi+arabinopyranoside (8). - (a) Compound 2 (1 g) 
was dissolved in dichloromethane (20 ml), and boron trifhroride etherate (0.05 ml) 
was added with stirring at -20” and exclusion of moisture. An - 1% solution of 
diazomethane in dichloromethane was then added slowly until a yellow colour 
persisted, the temperature of the mixture being kept below - 15”. The conversion of 
the starting material (RF 0.2), which was then -60% (t.l.c., solvent D), into one 
product (RF 0.5) could be increased to -90% by periodical addition of the catalyst 
(0.01 ml) and the solution of diazomethane. The fIltered mixture was washed with 
aqueous sodium hydrogen carbonate and water, dried (Na,S04), and concentrated. 
The crude product was eluted from a column of silica gel with solvent D to give 
methyl 3-O-benzoyl-2,4-di-U-methyl-~-L-arabinopyranoside (6; 0.81 g, 77%), b-p. 
135” @ath)/O.Ol Torr, [a]g4 +185” (c 1, chloroform) (Found: C, 60.82; H, 6.77; 
OMe, 31.35%. CisH2e06 calc.:.C, 60.80; H, 6.80; OMe, 31.42%). 
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