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ABSTRACT

Partial hydrolysis, with 0.5M sulfuric acid for 6 h at 100°, of a pure hemicellulose
fraction released from the extractive-free, delignified fiber of Sansevieria trifasciata
leaves by 4%, alkali yielded several oligosaccharides, from which two acidic and two
neutral oligosaccharide fractions could be isolated in good yields. These oligosacchar-’
idcs were characterized. Analysis of the Smith degradation product of the hemi-
cellulose fraction furnished additional evidence for the structure of the hemicellulose.

INTRODUCTION

In a previous communication'; the general structural features of the hemi-
cellulose from the fibers of Sansevieria.trifasciata leaves were discussed. Further,
.. corroborative evidence, from the results of methylation analysis, Smith degradation,
and characterization of the ohgqsa_cchandes isolated from thc hcmxcellulose, are
reported herein. R )

RESULTS AND DISCUSSION

Optimum conditions for obtﬁiiﬁhﬁ' the highest proportion of oligosaccharides
were ascertained by pilot experiments. The purified fraction of the hemicellulose (2 g)
was then hydrolyzed with 0.5M sulfuric acid for 6 h at 100°. After the usual treatment,
the product was resolved on several. Ehrdfnatographic papers, and two acidic [one of
them, acidic oligosaccharide I, characterized! as 2-0-(4-O-methyl-a-D-glucopyrano-
syluronic acid)-p:xylose] and two héutral oligosaccharide fractions were isolated.:

*Ppart 11. For Part I, see ref. 1.
1To whom correspondence should be addressed, The work was done at 1.A.C.S,, Calcutta-700 032,
before he joined IJIRA,
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[lit.2. 4+ 58 ] and equlvalent Wetght*464 yielded products that had the same respcctnvc,'
chromatographlc ‘mobility as'thiost of xylose, 4- -O-methylglucuronic acid, and acidic
iigosacchande I The mcthyl—eéler-me(hyl glycoside was reduced, and the product
was mcthylated by ‘the Kuhn method**. On hydrolysis, the product yielded, in the

molar raho of 1:0,9, 2,34, 6-tetra—0 -methylglucose andtﬂl-o-mcthylxylose having
",_'",R TZD iin. column (b) (cither ,2.3 or 3,4-di-O-methylxylose, or both). The di-O-
:methylxylose fraction could not be characterized through derivatization, but, from
~ other results, including the value of the specific rotation, -+59.5° (lit. : +58°), it

seemed possible that the aldotrlouromc acid was O-(4- O-methyl-a-D-qucopyranosyl-
uronic acid)-(1-+2)-0-§- D-xylopyranosyl -(1—+4)-D-xylose, -
Neutral oiigosaccharide I,'a_syrup (65 mg), had [«]2® —25°, and Rx,, 0.58

* (in solvent 4); on scrupulous drying, it crystallized from dry ethanol, m.p. 183-185°,

It yiclded only xylose on hydrolysis, and the molecular weight, as determined by the
alkaline hypoiodite method®, was 272, indicating the compound to be a xylobiose.
The completely methylated xylobiose was hydrolyzed, affording, in equal proportions,
two methyl sugars characterized as 2,3,4-tri- and 2,3-di-O-methyl-p-xylose through

_their crystalline anilides. The- 2,3,4-tri-O-methyl-N-phenyl-D-xylosylamine had m.p.
. 96~ 98° (lit.5 97-98°), and the corrcspondmg derivative of 2,3-di-O-methylxylose had = <"
T m.p..121-122% Iit:$ m.p. 122°. Hence, the compound must have the structure 4-O-
g D- xylopyranosyl-o xylose {lit.” [q]” -—32—+-25.5° in water).

On thorough .drying (dry ethanol), neutral oligosaccharide 1I gave a solid
(37.5 mg), m.p. 202-205°; [«]2® —44° (water); Ry,, 0.29. On hydrolysis, it yielded
xylose only. The molecular weight .of this oligosaccharide, as determined by the
alkaline hypoiodite method®, was 406, showmg it to be a xylotriose. It was completely
methylated by the Kuhn method®” ‘,_ ‘and the product hydrolyzed. After the usual
treatment, the hydrolyzate was analyzed, as the alditol acetates, by g.l.c., which
indicated the presence of 2,3,4-tri- aind a di-Q-methylxylose in the ratio of 1:1.88.
The di-O-mcthylxylose was charac‘téiyhéd as 2,3-di-O-methylxylose through prepara-
tion of its crystalline anilide, m.p. aud mixed m.p. 121-122°%; lit.% m.p. 122°. From
these results, the structure of the xontnose was O-f-b-xylopyranosyl-(1-+4)-0--p-
xylopyranosyl-(1—+4)-n-xylopyranose; lit.” m.p. 205-206°, [a]2® —39.4——47°,

Purified fraction 2 (10 mg) was'oxidized with sodium metaperiodate, and the
product was Smith-degraded®. Analysis of the Smith-degradation product showed
that it contained mainly glycerol, albng with xylose (~15%). This result further
corroborated the results of methylation, as, upon Smith degradation, the (I—4)-
linked xylopyranosyl residues should liberate glycerol, and the branch-point xylose
residues, which are linked at O-j, 0-2 and O-4, should be immune to periodate
oxidation, and so should be liberated 4s free xylose.

In a scparatc, Smith-degradation experiment, the borohydride-reduced product
was hydrolyzed at various intervals of time (2, 5, 8, 10,and 15 h). In none of these hydro-
lyzates could even a trace of a xylobiosc be detected; this indicated that, at least, there
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are no two’ branch pomts (elthcr of 4- O-mcthylglucuromc acid, or of xylose) in
succcsslon ‘They. possibly occur randomly.

he i.r. spectra of the defatted fibers of -Samewcria trifaxciaia and jute (Cor-
chorus capsularis) are almost identical. Thcmn}y nohceable difference was that the
band at 1740-1730 ¢m™', due to ester s!relehmg-vnbrahons, was relatively much
larger in the spectrunj of Sansevieria mfascmla‘than in that of jute fiber.

EXPERIMENTAL

General. — All values of specific rgtal_idlx:l'i}'e ,eq_\iilibrium values, and were
measured with a Perkin-Elmer Model 241 MC-spectropolarimeter at 23 +1° and

- 589.§ nm. All evaporations were conduc;;d ander diminished pressure at bath

' ) temperatures below 40°. Paper partmon—chr matography was performed on What-

" man No, | paper, and, for preparative pu(pg‘se,;on 3 MM papers, with the following

-5

" solvent systems: (A) 8:2:1 ethyl acetatc-—pyndine—water, (B) 5:5:1:3 ethyl acetate~

pyrifline~acetic acid-water, (C)9:2:2 ethyl acetate-acetic acid-water, and (D) 4:1:5

: ST e -bytanol-acetic acid-water, upper layer. The spray reagents used for developing the

chromatograms were: (1) alkaline silver nitrate, and (2) a saturated solution of

aniline hydrogenoxalate in water, For pas-liquid chromatography, a Hewlett-

~ Packard 4730A gus~liquid chromatograph with flame-jonization detector was uscd,

Resolutions were performed in glass columns (1.83 m x 6 mm) containing (a) 3%,
of ECNSS-M on Gas-Chrom Q (100-200 mesh) at 190° (for alditol acetates of
sug,ars), and (b) 1% of OV-225 on Gas-Chrom Q (80~-100 mesh) at 170° (for alditol
acqtates of pawally methylated sugars). Chloroform solutions of the alditol acctates®
were injected into the g.l.c. apparatus,
Graded hydrolysis of purified fraction 2. — A pilot experiment was conducted
with purified! fraction 2 (10 mg). This was (dispersed in 0.5m sulfuric acid (2 mL),
and the solution heated at 100° in a standard-joint flask. Portions (0.1 mL) of the
hydrolyzate were withdrawn from the ﬂask at 1-h intervals, up to 10 h, After the
usual treatment, the hydrolysis prod\}xcté Werc analyzed by paper chromatography.
ydrolysis with 0.5M sulfuric acid for 6° "‘_)vtvs‘found to be optimal for obtaining the
:}lghcst proportions of oligosaccharides’”Plté’ liemicellulose fraction 2 (2 g) was

therefore hydrolyzed under these conditiofs; and, after the usual treatment, the
ydrojyzate - was concentrated to a small volnme, and the oligosaccharides were
resolved by preparative, paper chromatosruphy using solveat C.
_ Hydrolysis of oligosaccharides. — All of the pure oligosaccharides obtained
from paper partition-chromatography® ﬂ‘mw@ ciich) were hydrolyzed with M sulluric
acid for 6 h at 100°, and, after the usual “ffeatment, the hydrolyzates were exantined
y paper partmon-chromatography Uwrgis‘plvent A, and also, as their alditol acctates,
by g.l.c. in column (a). R
. Methylation and hydrolysis of o[{gpsaeckandes’ 4, — The oligosaccharide (20
«mg) was dissolved in N, N-dimctltytl’ormumnde (10 mL), silver oxide (6 g) and
Drierite (4 g) were added to the solutnm\gqand the suspension was stirred, Mecthyl
I R
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iodide (5 mL) was then added and stlmng was’ contmued for 40 h in the dark. The
mixture was filtered, and the insoluble materials. yqx;g -washed with N,N-dimethyl-
formamide. The filtrate and washings were combmed;&and concentrated to a small
volume under diminished pressure, Chloroform (50 mL) was added, and the mixture
was filtered through a bed of Celite. The filtratewas. washed with water (4 times),
dried (sodlum sulfate), and evaporated to dryness‘xhc resulting product was further o
methylated by the Purdic method® (4 times), whq;c.upon the product did not show
any OH absorption band in the i.r. spectrum, 'Flp ‘methylation product was hy-

drolyzed with 0.5m sulfuric acid for 16 h at 100°, -and, after the usual treatment, k
part of the hydrolyzate was analyzed as the aldltol acqtates by glc. in column (b), v
and part was resolved on paper. l i

Smith degradation of purified fraction 2. — The punﬁed fraction 2 (10 mg) was
dispersed in 0.25M sodium metaperiodate (2 mL), and kept in the dark for 48 h at
15°, with occasional shaking. To it was added a saturated solution of barium hydroxide
to pH 6, the suspension filtered, the filtrate concen_(ratcd to a small volume, and :
sodium borohydride (50 mg) added. The solution was kept for 4 h at room tempera- :
ture, and, after acidification with glacial acetic acid to pH 6, was evaporated. to {
dryness. Methanol .(~1 mL) was 5 times added to, and evaporated from, the solid,
which was then hydrolyzcd with M sulfurlc amd for 20 h at 100°, and, after thc usual
- 'trcatment exammcd by glc m column 2.5 ‘

ACKNOWLEDGMENTS» '

One of the authors (U.S.) is deeply indebted to Mr. D. Gupta, Executive
Director, New Central Jute Mills, for permitting him to conduct this research -pro- l
gram. Thanks are also due Professor C. V. N. Rao, Dept. ¢f Macromolecules, Indian
Association for the Cultivation of Science, Calcutta-700032, for his kind cooperation,
The authors arc grateful to Dr, B, L. Bancrjce, Dlt’éﬁtor. Indian Jute Industries’ o
Research Association, for kindly permitting us te' pupﬂsh‘ this paper. T

\ " ».Nf'n)_,“;: . N .
REFERENCES "’ TR YL . 1.
SHARMA AND A. K. MUKHERSEE, Carbohydr. Res., 95 (1981) 81-86. ' AN '
C. SRIVASTAVA AND G. A. ADAMSs, J. Am. Chem. Soc.p84(1959) 2409-2412. ! ;
KUHN, H. TRISCHMANN, AND 1. LOW, Angew. Chem., 61 (1955) 32-31. . e
G. WALKER, Jr., M. GEE, AND R. M, McClu-:ADY,J Qr Chem., 27 (1962) 2100-2102. .

L. Hnm' L. Houcu, AND J. K. N. Jongs, J. Chem. Soc., 949) 928-933.

BANERIEE, V. L. N. MURTY, AND A. K. MUukHERIEE, Indian J; Chen., 3 (1965) 457-460,

L. WHisTLER AND C. C. Tu, J. Am. Chem. Soc., 74 (1952) 3609—3612.

ABDEL-AKHER, J. K. HAMILTON, R. Moumomv AND F, SMITH, J. Am. Chem. Soc., 74 (1952)
4970-4971.

9 T. Purbie anD J. C. IRVINE, J. Chem. Sac., 85 (1904) 1049-1070,

-

u.
H.
R.
H.
E.
N.
R.
M.

OO~ NN D N



	page 1
	page 2
	page 3
	page 4

