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ABSTRACT

Polysaccharide was extracted from Wrightia tincaoR.Br. (Roxb.) seeds with water and precipitatéti ethanol
then hydrolysed by sulphuric acid. After analysighwGas Liquid Chromatography, Column and Paper
chromatographic analysis of hydrolysate was to bmposed of D-galactose and D-mannose in the maliéo of
1:3. Studies of methylation of polysaccharide bywbidh's, Hakomari’'s and Purdie’s method and its IR-
spectroscopy antH and™*NMR Spectroscopy indicated that the polysacchaside a galactomannan with a chain
of D-mannopyranose and D-galactopyranose residuoleetif-type with (3>4), which carried alternatively-type
with (1—6)-D-galactopyranose residue. Methylated galactonzanon acid hydrolysis (}$$Q,) gave important
medicinal chemicals like methyl sugars as: 2,3tétfa-O-methyl-D-galactose; 2,3,6-tri-O-methyl-Digetose;
2,3,6-tri-O-methyl-D-mannose and 2,3-di-O-methyiiannose in 1:1:5:1 molar ratio. On the basis of abo
finding methylation results a tentative polysacaetarstructure has been proposed for Wrightia tinetdR.Br.
(Roxb.) seeds.
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INTRODUCTION

Wrightia tinctoria R.Br. (Roxb.) planf belongs to family-Apocynaceae, is an evergreeniddeus tree usually
1.8m tall and 60 cm in girth. It occurs in Northémdlia particularly in Garhwal region and also iropical India
upto an altitude of 1200 m. It is also occurs inRJ. M. P., Deccan, Konkan, Coromandel coast, ARBjasthan,
Mysore, forests of Western coast, Karnataka, wesBeninsulas, Myanmar, Sri Lanka, Malaysia, Austral
Thailand and Nepal. It is commonly known lagrajau. According to Ayurvedic system of medicine, thekbim
used in the treatment of dysentery, diarrhoea,rfepiges, leprosy, thirst, skin, spleen diseaseacdderma etc.
Seeds are astringent to bowels and used in pa@psdy, burning sensation and skin diseases. Acgptd The
Unani system of medicine, the bark is bitter, stypgood in headache and piles. Leaves are ashingmiic and
remove muscular pains. Seeds are carminative, ,tépbrodisiac and useful in chest infection, asthmalic,
diuretic, etc. Wood is used for carring turning,king match box, splint and printing blocks. Juideresh unripe
fruits is used for coagulating milk. Wood pulp ised for wrapping paper. Leaves are used as wrafmeBidis.
Flowers are used as vegetable while leaves arecatenm by cattles, sheep and goats. Flowers, fnidsleaves are
the source of blue dye Indigo calledMgsore Pala Indigo.
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Powered seeds contain a water soluble sugar essdotgalactose and D-mannose in 1:3 molar ratloydfolysed
compound by GLC, column and paper chromatographialyais. Present manuscript mainly deals with the
methylation studies for polysaccharide structuraioled fromWrightia tinctoriaR.Br. (Roxb.) seeds.

MATERIALSAND METHODS

Unless otherwise stated that all evaporations warged out at 45-5€ under reduced pressure. Through specific
rotations ofWrightia tinctoria R.Br. (Roxb.) methylated polysaccharides are foumthe equilibrium values and
melting points are uncorrected. Paper chromatogragalysis of methylated sugars mixture were erachiby
paper chromatograpfyon Whatmann No. 3MM filter paper sheet with uppéase of the following solvent
mixtures (v/v). (A)n-butyl alcohol, ethyl alcohol, water (4:158) (B) n-butyl alcohol, acetic acid, water (4:14)
(C) benzene, ethyl alcohol, water (169:47%1%)nd (D) butanone, water (azeotropic mixtl§teThe spray reagents
were used for the detection of methyl sugars &) -anisidine phosphdféand (R) acetonical silver nitrate,
alcoholic sodium hydroxid®. Derivatives of methyl sugars were prepared bjuxéig on ethanolic solution of
sugars with freshly distilled aniline solution fbthr on a boiling water-bath.

M ethylation of seeds polysaccharide:

Purified seeds polysaccharide (8 gm) was partial¢hylated by Haworth’s methBbwith dissolving it in distilled
water (50 ml) then sodium hydroxide solution (43%0 ml) and dimethyl sulphate solution (70 ml) wadeled in a
small quantities during a period of 8 hrs with astant stirring at 5% in an atmosphere of nitrogen for three
times. Resultant product was then heated carefullg steam-bah for 2 hrs to decomposed the exéelimethyl
sulphate present in the reaction mixture. It wlsrBd and obtained filtrate, neutralized with celdphuric acid.
The precipitate of sodium sulphate was filteredasffl aqueous filtrate was extracted with chlorofamna liquid-
liquid extractor. The solvent layer was worked uytdd a glassy yellow mass (7.24 gm).

Above partially methylated compound was further etmglated by Hakomari's meth®b¥ with distilled dimethyl
sulphoxide (100 ml) with mechanical stirrer in aert atmosphere of nitrogen for 5 hrs. Contentsevetirred at
R.T. for 6 hrs till the evolution of hydrogen gaemne ceased. The methyl iodide solution (10 ml) wedded
dropwise to the reaction mixture to a period of r2 Bnd stirring was continued for 10 hrs more. Fiwgher
addition of sodium hydride (2 gm in 20 ml dimettsglphoxide) and methyl iodide (5 ml) were made ba t
successive days. Chloroform (400 ml) was then adldélde extract of reaction mixture. A drop of tkeigract gave
neutral test when added to water and then it spaitea pH paper. Chloroform reaction mixtwaes filtered, to
remove the precipitated sodium iodide and theafiérwas washed thoroughly with distilled water aodcentrated
about 20 ml. This syrup was dialyzed against rugnirater for 48 hrs to remove the dimethyl sulphexahd
inorganic ions. Dialyzed solution was concentraiptb 30 ml and then it extracted with chlorofornmeTsolvent
layer was dried over anhydrous sodium sulphate @amtentrated under high vaccum to yield a glasdipwe
product (6.96 gm). Found: -OGH42.8%, which showed a slight hydroxyl peak ofapton band at 3500-3600
cmregion in IR-spectra (KBH!.

The above partially methylated polysaccharide wathér remethylated three times by Purdie’s reatfemtith
methyl alcohol, methyl iodide and silver oxide whigave fully methylated product, yield (6.18 gmyjuRd: -
OCH;, 45.0%. This methylated product did not show anyrbyg peak at absorption band in IR-spectra (KBr) a
3500-3600 cril.

Hydrolysis of methylated polysaccharide:

Fully methylated seeds polysaccharide (1.84 gm) maiolysed® with sulphuric acid (72%, 25ml). Reaction
mixture was kept in ice-bath for 2 hrs &C0and then it heated on a steam-bath for 6 hrO@C] after proper
dilution, it bring down the acid concentration udt@% to a syrup. Hydrolysate was neutralized wignilm
carbonate slurry, filtered and filtrate finally c@ntrated to a thin syrup which consisting the orixtof neutral
methylated sugars.

Fractionation of methylated polysaccharide:

Methylated polysaccharide (5 gm) was fractionatgdrhctional dissolution meth8d with pet. ether (40-6C)

and chloroform mixture with the increasing amounttatter solvent being increased in stages oranstbath for 3
hrs at 108C. Solution obtained from the each fraction wagpevated and residue dried under high vacuum (15mm
over RBO:s) to a constant weight. Specific rotations of thelemethyl sugar fractions were taken in chlorofamd
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methoxyl contents of individual methyl sugar fracs were determined by usual manner and obtairedtseare
given in Table-1.

Table-1: Fractionation of methylated Wrightia tinctoria R.Br. (Roxb.) seeds polysaccharide.

—
SNo. | State of methyl sugars - e?ﬁ[erve(nio?g$g()ﬂtl(cj:nhl(£gjfor | Yield (gm) | -OCH; (%) [a]*5 (CHCl3)
1 Oily liquid 100 00 0.2260 - -
2 Oily liquid 95 05 0.3646 - -
3 Oily liquid 90 10 0.4764 - -
4 Crispy solid 85 15 0.7644 55.6 +73.6
5 Crispy solid 80 20 0.8458 40.8 +80.4
6 Crispy solid 75 25 2.4326 42.8 +15.2
7 Crispy solid 70 30 1.2546 29.2 +66.2

Characterization of methylated polysaccharide:

The resolution of neutral methylated sugars mixtuege first attempted on cellulose column chromiply with
pet. ether (60-8tT) andn-butyl alcohol in 7:3 and 1:1 molar ratio, but nenfogenous methyl sugar fractions could
be obtained. Partition paper chromatographic tegleiwas carried out on Whatmann No. 3MM filter pagieeet
with solvent mixture (A) and used {Ras spray reagent which was next adopted foredkelution of the neutral
methylated sugars mixture. Paper strips correspgnidi the individual methyl sugars were cut outwite help of
guide spots and diluted with water according to Bremt's methold®. This furnished the 4 methyl sugars fraction
were evaporated separately which were charactesimdddentified as follows:

(1) 2,3,4,6-tetra-O-methyl-D-galactose:

Methyl sugar syrup (500gm) gave a single spot spoading to D-galactose on paper chromatogram liesb
mixture (A), Found: -OCk 54.6%, calculated for gH,;0s required —OCHK 55.4%. It gave D-galactose on
demethylation with hydrobromic adi¥i. It (175 mg) was identified as 2,3,4,6-tetra-O-nyeD-galactose by
conversion into anilide derivative was prepared bsual manner as: 2,3,4,6-tetra-O-methyl-N-phenyl-D-
galactopryanosyl amine, having m.p. & mixed m.p1-193C, Lit. m.p. 190-1910&". 1t had R0.72 in solvent
(D) and R, 0.92 in solvent (A), optical rotation]f“s+73.6C (CHCE) and +116C (H,0), Lit. [a]p, +75.0 (CHCJ)
and +110-11%C (H,0)*!.

(1) 2,3,6-tri-O-methyl-D-galactose:

Sugar syrup (600mg) gave a single spot on papenaitogram parallel to D-galactose. It hg®R1 in solvent (D)
and R, 0.66 in solvent (A), *,+80.4C (CHCE), Lit. [a] D +82°C (CHCE)™ and p]*, +15.8 (H,0)%, Lit.
[a]p+15.4 (H,0)%. It gave D-galactose on demethylation. Found: -Q@8.8%, calculated for §8;50s requires
42.2%. It was characterized as 2,3,6-tri-O-metmgdlactose by conversion into 2,3,6-tri-O-methypNenyl-D-
galactopyranosyl amine derivative having m.p. & etbm.p. 175-17C, Lit. m.p. 177-1780€%.

(111) 2,3,6-tri-O-methyl-D-mannose:

Methyl sugar syrup (900mg) gave a single elongafmat on paper chromatogram parallel to the D-mamrnios
solvent mixture (A). It had £0.59 in solvent (D) and J0.82 in solvent (A), m.p. & mixed m.p. 106-£08 [a]*,
+15.6C (CHCk) and -13C (H,0), Lit. [o]p +15.7C (CHCE) and -16C (H,0)*Y. It gave D-mannose on
demethylation. Found: -OGH 41.4C%, calculated for §H,s0¢ requires —OCk 42.8%. The derivative was
prepared by usual manner as 2,3,6-tri-O-methyl-Dumoaic acid phenyl hydrazide, having m.p. & mixegbni30-
131°C, Lit. m.p. 130-1320€2.

(1V) 2,3-di-O-methyl-D-mannose:

Methyl sugar syrup (850mg) gave a single spot esh&rnose on paper chromatogram in solvent systemt(Axd

R 0.43 in solvent (D) and J0.56 in solvent (A), m.p. & mixed m.p. 108-£@9 [0]*, +65.2C (CHCE) +4.4
(MeOH) and -15.% (H,0), Lit. [a]p +65.4 (CHCL), -15.8 (H,0) and +4.8 (MeOH). It gave D-mannose on
demethylation. Found: -OGH 29.6%, calculated ¢Bl,s0¢ requires, 29.2%. Derivative was prepared by usual
manner as 2,3-di-O-methytD-mannolactone, having m.p. & mixed m.p. 106 M7Lit. m.p. 107-1080€%,

Quantitative estimation of methylated sugars:
Methyl sugar mixture (2gm) was quantitatively estted by alkaline hypoiodite metH&ti and separated by paper
chromatography on Whatmann No. 3MM filter papereslie solvent mixture (B) and used,jRs spray reagent for
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the detection of methyl sugars. The zones contginiethyl sugars were cut out with the help of gusgets and
eluted with water according to the Dent’s mefffddt was found that the methyl sugars were ideedifas: 2,3,4,6-
tetra-O-methyl-D-galactose; 2,3,6-tri-O-methyl-Diagtose; 2,3,6-tri-O-methyl-D-mannose and 2,3-din@thyl-D-
mannose in the molar ratio of 1:1:5:1 respectivdlge structure of methylated sugars fraction frvnightia
tinctoria R.Br. (Roxb.) seed polysaccharide are shown inrgidu

RESULTSAND DISCUSSION

Water solubléNrightia tinctoriaR.Br. (Roxb.) seeds polysaccharide was methylayeddworth’s and Hakomari’s
method using sodium hydroxide, sodium hydride, dilesulphate and dimethyl sulphoxide and then Rsd
reagent with methyl alcohol, methyl iodide and eiloxide to give fully methylated product. It didtrshowed the
hydroxyl peaks at 3500-3600 €mabsorption band in IR-spectroscopy (KBr). The ahighrolysis of fully
methylated polysaccharide with sulphuric acid (Hffprded 4 methyl sugars spot on Whatman No. 3Mkérfi
paper sheet by paper chromatography. Methylatedrsugaction were identified as: (1) 2,3,4,6-te®anethyl-D-
galactose; (ll) 2,3,6-tri-O-methyl-D-galactose,l)(IR,3,6-tri-O-methyl-D-mannose and (V) 2,3-di-Cethyl-D-
mannose in molar ratio of 1:1:5:1 respectively apdhntitatively determined by alkaline hypoiodite thuel.
Formation of 2,3,4,6-tetra-O-methyl-D-galactoseic¢ates that the D-galactose is at the non-redueimdj of the
polymer chain and is glycosidically attached thtoud—6)-o-type linkages with 2,3-di-O-methyl-D-mannose,
since the polysaccharide is non-reducing to thdif@h solution. Isolation of 2,3,6-tri-O-methyl-Balactose and
2,3,6-tri-O-methyl-D-mannose indicated that the mpolymer chain or backbone of the polysacchariderper
which is composed of D-galactopyranose and D-mpyramose units are attached glycosidically thro{igh4)-p-
type glycosidic linkages. Methyl sugar 2,3-di-O-mgtD-mannose reveals that the branching pointhim tnain
polymer chain constitute with;CC, and G position are attached 14)-B-type and (36)-a-type linkages. The
2,3-di-O-methyl-D-mannose is attached glycosidicall—4)-p-type linkages with 2,3,6-tri-O-methyl-D-mannose
while (1—6)-a-type linkages with 2,3,4,6-tetra-O-methyl-D-gatess. It is clearly indicates that there is one bnan
point in the repeating unit of the main polymeriohef the seeds polysaccharide structure. Sincentblar ratio of
D-galactose and D-mannose was found to be 1:3antherefore it indicated that the every 8 sugatobes
repeating unit of the polymer chain consists ofedse units of D-galactose and 6 hexose units pfabnose. On
the basis of above finding methylation results bysarcharide structure of water solubl&ightia tinctoriaR.Br.
(Roxb.) seeds (Figure 1) has been proposed fggdleetomannan.

FIGURE- 1: POLYSACCHARIDE STRUCTURE FROM WRIGHTIA TINCTORIA R.BR. (ROXB.) SEEDSGALACTOMANNAN
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