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Note 

Synthesis of 3-0-methyl-L-xytose, a component of lipopolysaccharides of 

Gram-negative bacteria 

Institute of Biochemistr_v, L. Kossrttlz Unirersit_v_ H-4010 Debrecen (Hutzgaryj 

(Received December 7th. 19S1; accepted for publication, February 2nd, 19S2) 

Cell-wall Iipopolysaccharides of Gram-negative bacteria contain various sugars, 

including partiahy methylated pentoses and hexoses that rareiy occur elsewhere in 

Naturei. Recently, 3-0-methyl-r_-xylose was detected in the lipopolysaccharide of 
Rhodopserrdonzonas viridis’ and Pserrdotzzotzas nzaltophilia3*5 N.C.T.C. 10257, and a 

synthesis of this sugar is now reported_ 

1,2-O-Isopropylidene-~-U-methyl-~-D-glucofuranose’ (1) was treated with 

ally1 bromide in the presence of potassium hydroxide, and the resulting 5,6-di-O- 

ally1 derivative 2 was hydrolysed with sulfuric acid in water-l,4-dioxane-ethanol, to 

give a mixture of mainly 5,6-di-O-allyI-3-0-methyl-sc-D-glucofuranose (3) together 

with the r- and P-D-glucofuranoside derivatives 4 and 5. The formation of 4 and 5 
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TABLE I 

‘3c-N.M.R. DATA FOR SOLUTIONS OF 3-0-METHYL-I- AND -/3-L-XYLOPYRATOSE IN DzO 

Atom Chemical shifts (S) 
.___ 

LX Attomers 
___~_~_. 
D-X-d 10 

_~.___ ~____ -.- -- 

-_- 
/? Anomet-s 

Lid D-.%$1 10 3b 

C-l 92.3 92.16 -0.14 96.7 96.52 -0.18 
c-2 71.6 70.84 -0-76 74.1 73.30 -Oo.80 
c-3 73.0 82.59 +-9.59 75.9 85.24 t9.34 
C-4 69.55 68.73 -0.52 69.35 68.58 -0-77 
c-s 61.05 60.96 - 0.09 65.25 64.94 -0.31 
OMe 59.88 59.66 

__~_.____ --.__.-_~-~-..--._ 

in a reaction mixture containing water was unexpected, and they were present even 

after prolonged hydrolysis. 

Borohydride reduction of 3 and benzylation6 of the product 6 afforded 5,6- 

di-O-allyl-l.2,4-tri-0-benzyl-3-O-methyl-D-glucitol (7) The ally1 groups were re- 
moved from 7 (-8) by the Ogawa procedure7; one of the ally1 groups was easily 
cleaved, but the second required prolonged heating. 

Periodate oxidation of 1,2,4-tri-0-benzyl-3-O-methyl-D-glucitol (8) was com- 
plete within 20 min and gave 2,4,5-tri-O-benzyl-3-O-methyl-r-xylose (9). Catalytic 

hydrogenolysis of 9 occurred smoothly, to give 3-O-methyl-r_-xylose (10) and no 

traces of the alditol derivative. 

The assignments for o[- and B-D-xylopyranoses were used to interpret the 

‘3C-n.m.r. spectru m of 3-O-methyl-L-xylose (Table I). Methylation at position 3 

results in the well-known downfield shift of the C-3 signal, and the d6 values are 

similar. Surprisingly, the values of the negative &shifts are low. 

EXPERIMENTAL 

Melting points were determined on a Kofler apparatus and are uncorrected. 

A Perkin-Elmer 241 polarimeter was used for measurement of optical rotations at 

22”. - 13C-N m-r. spectra were recorded with a Bruker WP-200 spectrometer at room 

temperature. ‘H-N.m.r. sp ec tr a were recorded with a Jeol MH-100 instrument. 
T.1.c. was performed on Silica Gel Fzsa (Merck). G.1.c. was performed with a Hewlett- 
Packard 584OA instrument fitted with a nickel column (1.2 m x 2 mm i-d.) packed 

with 10% of UCW 982 on Gas Chrom Q (SO-100 mesh). Nitrogen was used as 

carrier gas at 20 mL/min. The temperature programmes were (1, 170” isothermal; 

B, from 150” at S”/min; and C, 250” isothermal_ 

5,Ci-Di-O-al~~~-I,~-O-isoprop~li~ene-3-O-merh~~-~-D-g~~~cofuranose (2)_ - A 

solution of 1 (18.8 g, prepared from 1.2 : 5,6-di-O-isopropylidene-a-D-glucofuranose 
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from sihca gef (500 g) with dichIoromethane-ethyI acetate (9: I), to give 7 (17.9 g, 

90.5x), [z],, -3” (c 2.5, chloroform), R, 0.75, T 30.74 min (programme B). 

Anal. Calc. for C,,H,,O,: C, 74.71; H, 7.74. Found: C, 75.10; H, 7.53. 

I,2,4-Tri-O-ber~~~i-3-O-nler~~~Z-~-~~~~ci~o~ (8). - A soIution of 7 (17 g) in etha- 
nol (100 mL), acetic acid (50 mL), and water (50 mL) was treated with IO:/, Pd/C 

(1.1 g) at 70”. After 4 h, one aIIyI group had been removed, but the remova of the 

second one required 30 h. The mixture was filtered and concentrated, and the residue 

was eluted from silica gel (500 g) with dichloromethane-acetone (S5: Is), to give 
syrupy 8 (5.6 g, 59.3 T/,), [Y],, f 13” (c 0.56, chloroform), RF 0.47. ‘H-N.m_r. data 

(CDCI,): 6 7.45-7.20 (m, 15 H, 3 Ph), 4.70 (q, 2 H, CHZ-Ph), 4.62 (s, 2 H, CH2-Ph), 

4.50 (s, 2 H, CH2-Ph), 3.46 (s, 3 I-I, O-Me), 2.66 and 2.10 (2 b, 2 H, HO-5,6). 

Anai. CaIc. for C,,H,,O,: C, 72.07; H, 7.34. Found: C, 72.45; H, 7.34. 
2,4,5-Tri-O-bett~~.Z-3-0-tltetjt~Z-~-_~~~.Zose (9)_ - A well-stirred solution of 8 

(3.62 g) in ethanol (250 mLj and water (150 mL) was treated with NaIO, (2 g, 1.2 

mol) at room temperature. T.1.c. then showed the absence of 8 after 15 min, and only 

one product couid be detected. The solution was concentrated to 180 mL, and the 

aqueous phase was extracted with dichloromethnne (2 x 50 mL). The combined 

extracts were concentrated, to give syrupy 9 (3.08 g. 91.3”,6), [z]n t3” (c 2.5, 
chloroform), RF OS9 (dichloromethane-acetone, 95 : 5). G.1.c. showed its purity 

to be 99_70/,; T S-01 min (programme C). 

Anal. Calc. for C2,H,,0,: C, 74.62; H, 6.96. Found: C, 75.02; H, 7.02. 

3-O-~~er/z~l-L-s~lose (10). - A solution of 9 (2.88 g) in ethanol (150 mL) 

and acetic acid (150 mL) was hydrogenated in the presence of 10 7; Pd/C (0.9 g) 

for 18 h, to give 10 (0.92 g, S4.5v/‘d), m-p. 10%103”, [=I,, -57-+--1s” (c 1, water); 
lit.’ [rz]n --IS”; lit.” for the D isomer, m-p. 103-104", [ctID +55-+-i- 17" (water)_ 

Anal. CaIc. for C,Hr20,: C, 43.90; H, 7.36; OMe, 18.90. Found: C, 44.0s; 

H, 7.42; OMe, 18.76. 
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