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Investigation of the hexose-heptose region of the core oligosaccharide from the 
lipopolysaccharide (LPS) of Escherichia coli K- 12 strains W3 100 and W3 110 indicated 
L-glycero-D-manno-heptose to be 6-linked to a D-glucose residue’. In order to confirm 

this unusual substitution and in view of the fact that syntheses of heptose-containing 
oligosaccharides are still rareze6, the synthesis of the title disaccharide 1 was carried out 
using the imidate method’. 

The trichloroacetimidate 3, prepared from benzyl I-Gallyl-2,3,4,6-tetra-O-ben- 
zyl-L-glycero-cc-D-manno-heptopyranoside8 (2), when condensed with benzyl 2,3,4-tri- 
O-benzyl-a-D-glucopyranoside’ (4) in the presence of toluene-p-sulfonic acid gave the CY- 

(5, 51.3%) and B-linked (6, 15.3%) disaccharide derivatives. Deallylation of 5 followed 
by hydrogenolysis yielded 1, which was characterised by analytical, physicochemical, 

and spectral data, and converted into the nona-acetate 7. Treatment of 1 with methanol- 
ic M hydrogen chloride (16 h, room temperature) followed by methylation gave the 
nona-O-methyl derivative 8. 
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Fig. 1. EL-mass spectrum and fragmentation pattern of 7. 

processed used sinusoidal multiphcation in each dimension followed by symmetrisation 
of the final data matrix (512 increments in I,, 48 scans, l-s relaxation delay)] was 

recorded in benzene-d, at 23” with a Bruker AM 360 L instrument. “C-N.m.r. spectra 
were recorded for solutions in CDCl, and benzene-d, at 23”, using Bruker AM 360 L (90 
MHz) and AM 500 (125 MHz) spectrometers. 

G.1.c. was performed with a Varian 3700 gas chromatograph equipped with a 
flame-ionisation detector and a fused-silica capillary column (25 m x 0.32 mm i.d.) with 
chemically bonded SE-54 (0.2 pm, Weeke, Muhlheim) for partially methylated or 
acetylated alditols [H, as carrier gas (0.15 MPa)]. Temperature programme: 150” for 5 
min, then S”/min + 300”. G.l.c.-m.s. was carried out with a Hewlett-Packard 5985 
instrument equipped with an SE-54 column and an HP-1000 data system. E.i.-mass 

spectra were recorded at 70 eV and c.i.-mass spectra were obtained with ammonia as 
reactant gas. The ion-source temperature was 200”. 

Acetylation was effected with acetic anhydride-pyridine overnight with catalytic 

amounts of 4-dimethylaminopyridine. 
6-O-L-glycero-D-manno-heptopyranosyl-D-glucose (1) was treated with metha- 

nolic M hydrogen chloride (16 h, room temperature). followed by methylation’2.‘3 to 
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Fig, 3. E.i.-mass spectrum and fragmentation pattern of 9 

9.3 Hz, H-4); 13C, inter a&a, 6 98.25 (C-l’), 94.65 (C-l), 82.14 (C-3), 80.11 (C-3’), 80.05 

(C-2), 77.68 (C-4), 75.19 (C-2’), 74.33 (C-4’), 74.27 (C-6’), 71.87 (C-5’), 70.31 (C-S), 68.74 
(C-7’), 65.62 (C-6). 

Anal. Calc. for C,,H,,0,,.3H,O: C, 72.83; H, 6.96. Found: C, 73.12; H, 6.48. 
Eluted second was 6 (200 mg, I5.3%), isolated as a thick syrup, [XI: + 17” (c 1 .O, 

chloroform). N.m.r. data (CDCI,): ‘H, ~nte~a~~a, 6 4.80 (d, 1 H, J,.2 3.6 Hz, H-l), 4.08 (t, 
1 H, Jj,I! = Ji,4 = 9.3 Hz, H-3); “C, inter alia, 6 102.75 (C-l’), 94.78 (C-l), 83.08 (C-3’), 

82.76 (C-2’), 82.12 (C-3), 80.06 (C-2), 78.08 (C-4), 75.48, 75.18, 74.14 (C-4’,5’,6’), 70.26 
(C-5), 68.82 (C-7’), 68.63 (C-6). 

Anal. Calc. for C,,H7,0,;2Hz0: C, 73.95; H, 6.89. Found: C, 74.05; H, 6.66. 
6-O-L-giycero-m-D-manno-hepto~~ranos~~-~-D-gfucop?iranosc? (1). - To a solu- 

tion of 5 (640 mg) in methanol (15 mL), oxolane (1 mL), and water (0.5 mL) were added 
a few crystals of toluene-p-sulfonic acid, and the solution was stirred at 4&50”. After 24 

h, the mixture was filtered and concentrated to dryness. Column chromatography (light 
~troleum-ether-methanol, 70;30: 1.5) yielded the ~-deally~ated derivative (470 mg, 

76%), [cl]:” + 63” (c 1 .O, chloroform). 
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Fig. 5. EL-mass spectrum and fragmentation pattern of I1 

(dd, 1 H, J4,s 9.2 Hz, H-4/3), 4.43 (dd, d, 2 H, JTa,# 12.1 Hz, H-7’acq J,.,,. 1.7 Hz, H-l’j?), 

4.52(d, 1 H, J,s,2’ 1.5 Hz, H-l’a),4.50(dd, 1 H. JTa,# 11.9 Hz, H-7’aa>,4.43(dd, 1 H,Js,b 

2.4 Hz, H-5’&), 4.40 (d, 2 H, J7’b,6 8.2 Hz, H-7’b@), 4.29 (dd, 1 H, Js>,b. 2.2 Hz, H-5’/3), 

4.15 (ddd, 1 H, Jj,6 5.7 Hz, H-501), 3.59 (dd, 1 H, J6a,5 11.2 Hz, H-6aa), 3.50 (dd, 1 H, J6a,5 

10.8 Hz, H-6aj?), 3.38 (dd, 1 H, J6b,5 3.5 Hz, H-6ba), 3.24 (dd, 1 H, J6b,5 3.4 HZ, H-6bp), 

3.22 (ddd, 1 H, J5,6 6.2 Hz, H-5@; 13C: inter alia, 6 98.27 (C-1’/3), 98.06 (C-l’a), 92.19 

(C-l/?), 89.48 (C-l@, 73.41 (C-3p), 73.15 (C-5/3), 71.09 (C-2p), 70.81 (C-%x), 70.47 

(C-3cr), 70.04 (C-2’& 69.93 (C-4,3’,5’c1), 69.81 (C-2a), 69.70 (C-5’/?), 69.65 (C-4,3’/3), 

69.27 (C-2’/?), 67.86 (C-6’a), 67.55 (C-6c(), 67.53 (C&‘p), 67.04 (C-6/3), 65.05 (C-4’/?), 

65.02 (C-~/E), 63.21 (C-~‘cI), 63.10 (C-7’p). 

N.m.r. data (C,D,) of the alditol deca-acetate derivative (9) of 1: ‘H, inter alia, 6 

5.83 (dd, 1 H, J4,5 6.4 Hz, H-4), 5.79 (dd, 2 H, J3/, 10.3 Hz, H-3, J4’,5. 10.0 Hz, H-4’), 5.73 

(ddd, 1 H, J2,3 5.7 Hz, H-2), 5.70 (dd, 1 H, J3s,< 10.3 Hz, H-3’), 5.69 (ddd, 1 H, J6’,7’ 5.0 Hz, 

H-6’),5.65(dd,lH,J,.,,.3.5Hz,H-2’),5.38(ddd,lH,J,,~5.4Hz,H-5),4.79(dd,lH,J,,,,. 




