CHAPTER II

EXPERIMENTAL

1. Source of Plant Materials

The plant used in this investigation was collected

in August 1987 fror ovince,Thailand.This plant

was identified . ubsp1cata wall. in

the family C ace W Tubiflorae. It was

authenticate - herbarium specimens

at the Botan ision, Department of

Agriculture, and Cooperatives,

Thailand.

2. General Technigu

8.y
Technique \ £ L
Adsorbent m ~: Silica gel G (@ Merck) 30 g in 60 ml

e o EJUE Y UL e L2 B
iiiﬂﬁ‘fﬁﬁﬂ‘ifﬂﬁm?ﬂﬂmﬂ

heated at 110 C

Solvent system g CHC13:MeOH (9:2)
2) MeOH:Acetone:CHC13:Benzene
(12.5:25:30:20)

Distance : 15 cm
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Laboratory temp. . 08 - 35°C

Development : Lined filter paper 1in a
chromatographic tank.
Detection : 1) 5% Alcoholic potash and UV

(265 and 366 nm).

uric acid in Ethanol.

2.2 Spraying

1) Alce
a general coumarin
detec characterized the
‘coumar i y i :”':i. ’ er UV light.

f{f

t-A--;'.!;_ xide pellets in 100 mi of

is reagent was made mixing 50 ml concen-

T

reage gave nk to black colour

q Wfﬂ%?quﬂ WElcTa)?ds.The colour

would developed after spraying heating the

chromatographic plates at 110°Cc for 5 minutes.

2.3 Column Chromatography (CC)

Column sizes : The glass columns 3 - 10 cm
diameter (depending on the
quantity of sample to be separated)

Absorbent : 1) Silica gel 60 (E Merck)
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2) Sephadex LH-20 (Sigma),
Bead size = 25 - 100 Jam.
Packing Method : Wet packing
Solvent : Several solvents were used for

different materials and the details

I,demonstrated later.

17

J

2.4 Melting Point

Melting po
Melting Point s

The melting

2.5 Spectroscopy

2:85.17Intrs

Infrared ab recorded as KBr disc

hotometer.The absorption

ok

on a Perkin Elmer M

bands were reported. in-

A
k, kS Y

(NMR) Spectroscopy

"(TH) and carbon 13 (*8c) spectra were

The protof

obtaine o A '
“Frﬁﬁ? TMENINT I
a) Nuclear Magneti€ Resonange Spectrometer Model GX

oA Bl W Fea il WA s

b) Nuclear Magnetic Resonance Spectrometer Model FX 90

(JEOL) at 90 MHz for 'H NMR and 13c NMR for ES-2.

Tetramethylsilane was used as an internal standard

(0.00 ppm).



21

2.6 Mass Spectroscopy

The 1low resolution mass spectra were obtained on a
Mass Spectrometer Model DX 300 (JEOL).A direct inlet system
operating at 70 eV with the temperature range between 150

to 300 C was used.

The pure V X YaTermovac Lyophilizer.

were redistilled before

h‘ac7be subspicata

Wall.(11 kg) wera’ hano1 (56 1) for 5 days
] .

and was filtered ‘ rough Wh an filter. paper No.1. For
comp]etenesﬂ u%}.’a q{l%l ﬂl’% %g f]vg}‘jreextracted for
two more The combined  _methanolicy,extract was

$ykeery W'ﬂ AINIRURRNYAAE e 0 o1 e

washed w1th Benzene (1000 m1) and rewashed with Chloroform
(1000 m1). The Benzene and Chloroform filtrates were evapo-
rated under reduced pressure to dark greenish viscous
mass. The Benzene residue was designated as residue BE (9.10
g). The Chloroform residue was designated as residue CE

(10.12 g). The Benzene and Chloroform insoluble portion,ie.,
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methanol residue, was designated as residue ME (152.50 g).

The BE and CE fractions were combined after TLC
examination revealed their identical profiles (BE + CE =

19.22°¢g).

4. Isolation of chemi

wWaltl.
4.1 Isolation of

The combi raction was chromat-

ographed over and then eluted with

MeOH:CHC13 (2:9)

collected and combined
according to the resq- ;ffrffw' TLC. check as shown in

table I. The i 1mi1ar pattern on

\ .
TLC,hence the 1ned fraction was

evaporated in va:uo to dryneés (6501 g) and was further

purified ﬁ“ﬂa}ﬂﬂﬂ?ﬂﬁﬂﬁnch was e'luted.

with pure methanol. Fract1ons (25 ml each) were collected
N L ﬁﬁﬂ‘ﬁt’ﬂ SN IV TAY Te

he fraction 20-25 showed one relatively identical fluore-
scense spot appeared, hence they were combined. The com-
bined fraction was crystallised in methanol yielding colour-
less needle crystal (100 mg) and was designhated as ES-1.ES-1
gave blue fluorescent spot under the UV.light at 254 and
366 nm after the plate had been sprayed by 5 % alcoholic

potash.
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Table I

Elution pattern of the silica gel column for ES-1

UV.1light and then sprayed with
Fraction 50% H,S0, in EtOH

i~ : 41 iChlorophy11

6-14

15-23 — @H & 2 Black spots
24-38 : | t spot & purple spots

111 purple spots

39-42

44-58

4.2 Isolation of E

The methanol extr ﬂ“;@) was subjected to quick

column chroma?ﬁfr y €elt Vit \ :Acetone:CHC13:Ben-

31030 m1) were col-

lected and compé}ed Aown i@ﬂtab]e II. The frac-

tion 13-15 gave sihgle spot onathe TLC and the spot gave

o1ue t1uorofeld &) ol |GV FINEI VL e 264 ana 306

nm after s?:lrayed with 5% alcohéilic }isﬁi They were
1

consind) Vod O M S ALSATI LN E e nor

phous (98 mg) and it was designated as ES-2.

ME residue was further investigated by using the aid
of gel filtration as it seems that th% other spots could not

be isolated by simple column chromatography.
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Table II

Elution pattern of the silica éeT column for ES-2

UV.light & then sprayed with 50%

Fraction H,804 in EtOH
1-6 Nothing
6-10 2 Bl Adksspots
i/, .-
11-12 .2 Blatk"spoets + 1 Fluorescent spot
—
1:8=185 oresecent. spot
16-20 spot + 2 purple spots
21-25
25-35
35-40

41-50

with MeOH)

AULINENINYINg
RIAINTAUIMININY
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5.Characterization of Isolated Compounds

The compounds were characterized by studies on its
melting points and infrared,nuclear magnetic resonance,and

mass spectra.

ES-1 was obtained as ourless crystalline needles.It

is slightly soluble in. 1d alcohol; soluble in hot

water or hot gl ‘moderate1y soluble 1in

chloroform;practi ' k"‘?ﬂ-hipzene.

hRf values

a. MeOH:Acetaohe
(1254 p

(2:9)

c. MeOH:Benzen e 3 page 73)
(15:85)

d. CHC13:MeOH = 80 {Sec Fi 4 page 74)
(9:3 ; ‘

Infrared absorptﬂ¥g > d SCﬂu(see Figure 7 page

e B LY N SH AR Fro, 1ss5, 115,

1295, 1140, ¥010, 921, 862, 820, 730

ARIANNIUURIINYIA Y

Meltinggpoint

Tr).

198" - 199 ¢C
Molecular weight

192 a.m.u.(Mass spectrometry)

Mass spectrum

m/z (% rel. int) (see Figure 11 page 81)
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192 (M*, 100, CypHgO4), 177 (13.63), 164 (43.64),149
F87:43), 1357 (1.48), 121 (20.48), #08 (3.23), 82

(3.35), 79 (21.98); 69 (36.38), 656 (11.87), &1 (29.47),

39 (10.97).

Proton nuclear magnetic resonance spectrum (see Figure 5,

Vyé Multiplicity

page 75) (90MHz, CDCI1

Chemical shifts (6

——
6.182 a4 singlet
3.989 singlet
1 6.264 doublet ,

6.848 sing]et‘

68.952 singlet

7.646 doublet

Carbon-13 ch]ear ma:ﬁ;ﬁﬁ_ li’. ace sge;trum (see Figure
9,page 79) (cDC — v
1 ]
Chemical du-11c1t

161. smnglet
ﬂﬂmwﬂmwmm
s1ng1et

QWW&%?@UN%’I’) i) &)
144,281 singlet
113.890 ‘ doublet
12187 singlet
111.168 doublet
99.976 doublet

56.868 quartet



AULINENINEINS
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ES-1 was identified as Scopoletin
ES-2 was obtained as white amorphous compound.It is
soluble 1n"water,a1coh01 and practically insoluble in chlo-

roform and ether.

nRf value

a.MeOH:Acetone:CHCi 5 :Ber
(12.5:25 »30%

b. MeOH:Dichloroethane * 3::===:::gure 2 page 72)
(2:9) g A S

c. MeOH:Benze : e ure. 3%page 73)
(15:85) 4 ‘%

Melting point

210°- 211°¢C

Molecular weight

354 a.m.ui_

%:ﬁmm; ey

=1

192 a ﬂ fﬁﬂwa‘f?ﬂ E‘IVTa(H .94), 149

m/z (% %z anp]
354 (M 6H2005

(23.18)q121 (1 (20.16), (16.15),44 (21.00).

Infrared absorption spectrum (KBr disc)(See Figure 8,page 78)

Vmax (cm™1): 3500, 3200, 2950, 1728, 1705, 1620, 1575,

1520,1420, 1395, 1280, 1250, 1080, 1040.
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Proton NMR.'spectrum Cin DMSO,90 MHz) (see Figure 6 page 76)

Chemical shift( 6 ) ppm Proton Mu]tip1icity
7.806 o 1H ' doublet
7139 i singlet
7.029 singlet
6.300 doublet
3.879 singlet
4.822 - 5,02 A' o broad doublet

AU INENINENS
ARIANTUNANINGIAY



Carbon-13 NMR.spectrum (in DMSO,CDC13,90 MHz)

(see figure 10 page 80)

Chemical shift (6 ) ppm Multiplicity
160.789 : Singlet
160.225 i

149.250

146.542 N ”
143,562 = T S=Doublet
113.713.,!""’ TS

109.540

56.395

100.872
78.065,
77.054&
75.194 |

Hlgneninglas
RINNIUNRINYIAY
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O - Acetylation

The sample was dissolved in a small amount of dry
pyridine and mixed with a few drops of acetic anhydride. The
solution was left for 24 hours at room temperature. The
acetylated solution was bésified with sodium bicarbonate to

remove excess acetic : ']

then extracted wi

The basified so]ution was

"he chioroform layer was

washed with watewb e @s sodium sulphate and

ES-2 (50 mg) irred with % H,S0, at 80°C for 24
hours. The reacti d and extracted with
chloroform. Removal f t nt from the chloroform layer
afforded colourless #ﬁ}—j‘fr 20 mg) crysta]h’zihg from

ethanO] . A = :.'1' ":1", BN

The aqueousﬂhye 1z_e@through the addition

of NaHCO,; and was sevaporated gto near dryness. The residue

wis show ﬂ UEL7d NI W &I onetoaranhy with

n-butanol- pyr1d1ne -water ® (9:5:4,48f 0.14) amwd by TLC on
cel 'Iuaqsww:]\:a rﬂﬂimmmquwzlq a:EJZ , Rf 0.40)

(Munechisa Arisawa et al.).

ES-2 was identified as scopolin ('scopo'let‘ih" glucoside).
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