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ABSTKACl 

The tetrasaccharide-alditol, R,_ 0.8, from one stage of Smith degradation of 
Klebsielln K33, was subjected to Smith degradation to yield a disaccharide-alditol. 
The purified disaccharide-alditol was characterized by sugar analysis, methylation 
analysis. and mass spectrometry. The following struclurc was found. 
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INTRODUCTION 

For studies’,’ on the specificity of monoclonal, human-IgM antibodies react- 
ing with Klebsiella polysaccharides, it is necessary to prepare compounds contain- 
ing 3,4-pyruvic acetalated and 4,6-pyruvic acetalated D-galactose. The isolation 
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and characterization of :+ 3.+yruvic acctalated n-galactose-containing tetrasac- 

charide-alditol (R, 0.X). namely. 

‘\ / \ 
4 Me 

obtained by Smith degradation of k’lebsicllu K33 polysacchoride. has been de- 

scribed’. Wr now report the isolation and characteriration of 4-O-[3.4-O-( 1 -car- 
boxyrthylidene)-~-n-galactnpyran~lsyl]er.ythritnl obtained hy Smith degradation of 

tetrasaccharide R, 0.8. 

EXPERIMENTAL 

General. - The tetrasaccharide-alditol RI_ 0.8 was available2. Solvents were 

of analytical gnde. and all were distilled before USC. Alditol acetates were prc- 

pared by reduction wth NaBHJ. and acetylatlon with pyridine and xet~c anhy- 

dridc’. Optical rotations were measured with a Perkin-Elmtx yolarimctcr Model 
141 Infral-cd spectra WCK rccordcd with il Pcrhin-T.lmrr Model 521 for KBr prt- 

lets. Gas-liquid cht-omutngr-aptly (g.1.c.) of alditol acctatcs was performed with a 

Perkln-Elmer 990 gas chromatogr;iph rquipPed with :l f~amc-iuniz2lti(,t~ detector 
and a glass column packed with 3% of SP-2.340 Gas Chrom 0 (IO@-I20 mrsh). 

C;as-liquid chromatography-~rnass spectrometry (g.l.c.--m.s.) 01 atditol acetates 

and partiallv mcthylatrd atditol acet:ltes was conducted wth a IIewlett-Packard 

5992A instrument, using the same column as for g.1.c. G.l.c.-m.s. of per-O-meth- 

ylatrd oliposaccha~ids-alditcll was achieved with a Hewlett&Packard 598% tnstru- 

men1 equipped wth a column (12 m x 0.20 mm) of OV-1 W.C’.O.T‘. fused silica. 

All mass spectra wcrc rccordcd at 70 c.V 

0 ridation of K, 0.8 with sodium mrfapriodnt~‘. and Smrth dqmdation”. - 
‘I‘he oligosnccharide-alditol (100 mg) was dissolved in ISrnbt sodium metaperiodate 

solution (80 mL), and the reaction allowed to pl-wet-d in the dark at 37”. An 

aliquot (10 ,xL) was removrd at intervals. diluted to 7.5 mL with welter. and the 

-1L27 5 recorded. When uptake of periodate ccascd. the cxccss was dccomposcd by 

adding the calculated amount ofethylene glycol (50~1.). the material rrri~~ccd with 

sodium twrohydridc. the solution de-ionized with Dowsx 50 (H + ) rcs~r~, and boric 

acid removed by repeated evaporation with methanol. The resulting material was 
hydrolyzed with 0.5M IICI (5 mL) for 24 h at room temperature, :md thr solution 

made neutral with sodium carbonate. and desalted on :I column t,f Hi+Gel P-2. to 

yield the disaccharide-alditc,1 (J-3 mg). .l‘he spccitic optical rotatic,ns ;I, 5#J. 578. 

516. 436. and 365 nm were 31). 31, 37. 63. and ‘XT”, respectively. 
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Sugar analysis. - The oligosaccharide-alditol (0.5 mg) was hydrolyzed with 
0.5~ sulfuric acid for 20 h at loo”, the acid neutralized, and the alditol acetates pre- 
pared. Pyruvate was estimated according to Sloneker and Orentas’. 

Methylation analysis. - Methylation of the oligosaccharide was conducted 
by the Kuhn method’,‘. To a solulion of the oligosaccharide-alditol (I mg) in N, N- 
dimethylformamide (0.5 mL) were added silver oxide (300 mg). methyl iodide (100 
pL), and Drierite (0.5 g), and the mixture was kept for 5 h at 37”, and shaken in 
the dark for 20 h at room temperature. After centrifugation, the residue was 
washed with chloroform, and the supcrnatant liquors were combined, and evapo- 
rated to dryness. The residue was extracted with chloroform, and the extract was 
washed several times with water and evaporated to dryness. After three methyla- 
tions, no hydroxyl groups were detectable by i.r. spectroscopy. 

A portion of the per-0-methylated oligosaccharide-alditol was hydrolyzed 
with 0.5~ sulfuric acid, and the alditol acetates were prepared as before. 

RESULTS AND DISCUSSION 

Sugar analysis after Smith degradation of RI_ 0.X showed galactose and ery- 
thritol in the ratio of 2:l.O. Pyruvate was 21.5% (theoretical, 23.4%). Traces 
(<O.l%) of mannose and glucose were also detected. Partially methylated alditol 
acetates prepared after methylation according to Kuhn indicated 1,2.3-tri-O- 
methylerythritol and 2,6-di-O-methylgalactose, but the relative proportions could 
not be obtained owing to the volatility of the erythritol derivative. Analysis of the 
per-0-methylated derivative by g.l.c.-m.s. gave the mass spectrum shown in Fig. 
1. The molecular ion (M+) is not seen. but Mf - 59 (n/r 379) is formed by loss 

of a methoxycarbonyl radical (.CO,Me). The A-series ‘” of primary and secondary 
fragments, m/z 275 and 243, indicate a hexose substituted with a methyl pyruvic 

Fig. 1. Mass spectrum of the per-0.methylated ollgosaccharide-alditol ohtalned after Smith degrada- 
tion of R, 0.8. 
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acetal group. Further eliminations of methyl pyruvate from m/z 275 and 243 give 

the secondary fragments. nliz 173 and 141. respectively, in agreement with previ- 

ous observations”. .l‘he J2 fragment, m/z 147. shows a tctritol. The ion> produced 

by cleavage of carbon-carbon bonds of the alditol. m/z 45, 89. 340 (M -- X9,). and 
305 (M’ - 133). indicate that the tetritol is substituted on O-4 by the pyruvic 

acetalatcd hcxosc. The mass spectrum albo gives some informrrtion ahout the p<>\i- 

tions of the acetal group. The absence of the J, fragment. /n/z 207. SbO\l’h that O-3 

of the hexose is one of the atoms substituted by the acetal. and vuzinnl substitution 

of the hexose by the acetal group is confirmed by the H) fragment. ,?I,-_ l-14. ‘I& 

H: radical-ion gives rise to further eliminations. +o give rrr,z X5. 113. and 120. as 
shown in Fig. I?. The exact positions of the acetal grc,up werr obtained ftom the 

mrthylation analysis. 

Smith degradation of R,_ 0.8 did not produce any ,0-n-Cialp-( 1~4).cry- 

thritol, whvzh demonstrates, as previously ohservcd’, that the 3.4-pyruvic acctal 

group is t-csistant to acid hydrolysis in 0.5M HCI during 2’4 h at room tcmperattlre. 

‘I‘hc structure of the disaccharide-alditoi obtained after tww consccutlvc. 

Smith degradations of K/eb.+//n K33 polywccharide must. therefore. be an fol- 

IOWS. 
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The anomeric configuration”, and the configuration of the acetal”, had previously 

been determined. 
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