CHAPTER III

EXPERIMENTAL

1. Source of Plant Material

The leaves, stem and ro ur) Merr. were collected from

Sakaeraj Environmental \ ima Province, in April 1999

Auth 1Cat | '\\\\\
. _ \-

specimen (KL 12254 it at the Faeculty of Pharmaceutical Sciences,
Chulalongkorn Universi k, Thaitan \\

2. General Techniques

and June 2001. done by comparison with

herbarium specimens ok, Thailand. A voucher

2.1 Analytical Tk ;j"""'"_':_ r

s

y

2.1.1 Normal phase.Thin-Layer Chromatography

reemiane 0 1) Bt doand| 117173

Adsorbent : Silica gel 60 Fy;, (E. Merck) precoated plate (Aluminium sheet)
Layenﬂk“ﬂ'] ANAIUAINE N G
Dlstance } 2B

Temperature : room temperature (25-35 °C)

Detection : 1. Ultraviolet light at 254 and 365 nm

2. 5% H,S0, in EtOH and heated at 110 °C for 10 min
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" 2.1.2  Normal phase Thin-Layer Chromatography

Technique : One dimension, ascending

Adsorbent : Silica gel 60 F,,, (E. Merck) precoated plate (Glass plate)
Layer thickness : 0.25 mm

Distance : Sem

Temperature : room temperature (25-35 C)

I

Detection d 365 nm

at110 °C for 10 min

213 Revérse
Technique
Adsorbent te (Glass plate)
Layer thickness
Distance
Temperature _
: 1. Ult F"n-\w ,

[ ' o .
= 2. 5% H.SO, in FtOH and heated at 110 "C for 10 min

Vo — Y

2.2 Column Chromatt:graphy |

! ﬂ“ﬂﬂ"ﬂ"ﬁﬁ%‘ﬁwmﬂ‘i

Adsorbent : Silica gel 60 (}O -230 mesh); aartlcle size 0. 063 0.200 mm

AR UA1INYQ Y

Silica gel 60 (230-400 mesh); particle size 0.040-0.063 mm

(E. Merck)
Packing method : Wet packing
Sample loading : The sample was dissolved in a small volume of the eluent and

gently applied on top of the column.
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Detection : Fractions were examined by TLC, observing under UV light at
254 and 365nm, and the TLC plate was then sprayed with 5%
H,SO, in EtOH and heated at 110 °C for 10 min.

2.2.2  Gel Filtration Chromatography
Gel filter : Sephadex LH 20 (Pharmacia)

Packing method : Gel filter was uspeuisd in the eluent and left standing to swell

as then poured into the column
Sample loading | : TheSample* A W e volume of the eluent and

Detection : Fraci e observing under UV light at

ODS column . usano CIG pre-packed column,

e AU mf‘v‘rﬁmwﬂm
M°""°W'1 QAR 8

Hexane-ethyl acetate (Silica column)
Methanol-water (ODS column )

Sample preparation : The sample was dissolved in a small vclume of solvent
and then injected into the column.

Injection volume : 2ml

Pump : JASCO 875 UV
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UV detector : JASCO 880 PU

Temperature : room temperature (25-35 °C)

2.4 High Pressure Liquid Chromatography (HPLC)
Column : Shim-pack ODS Prep

Flow rate : 3 ml/min

Mobile phase : Methanol : F ,
Sample preparation : The sampl all volume of methanol
aper before injection.
Injection volume
Pump

Detector

Recorder

Temperature

2.5 Spectroscopy e = j

“

2.5.1 Ultraviolet (UV

uv spectra (m methanol) were obtained on a Shimadzu UV-160A

v e PRI S P o,y o

Pharmaceutical ‘Sciences, Chulalong,kom Umversnty) or a JASCO V 560

R RN IR AR R

2.5.2 Infrared (IR) Absorption spectra
IR spectra were recorded on a Perkin-Elmer FT-IR 1760 X spectiometer
(Scientific and Technological Research Equipment Center, Chulalongkorn University) or
a JAS FT/IR 230-IR spectrometer (Faculty of Pharmaceutical Sciences, Chiba
University). |
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2.5.3 Mass Spectra
Fast-Atom Bombardment mass spectra (FABMS) and high resolution
Fast-Atom Bombardment mass spectra (HRFABMS) were measured on a JEOL JMS-
HX-110A spectrometer (The Chemical Analysis Center, Chiba University). Electron
impact mass spectra (EIMS) were measured on a JEOL JMS-AM 20 mass spectrometer

(Faculty of Pharmaceutical Sciences, Chiba University).

'I/&nenc Resonance (H and “C-

"—

254 Proton and
NMR) Sp@
K H- 'H COSY, HMQC and
HMBC spectra were obtail ol 3 iker £ -' -300 FT-NMR spectrometer
(Faculty of PharmaceuticalfScighcésy C "‘Jv | TSity).
v X | spectra were obtained with a
JEOL ECP 400 spectrometer ‘ Abulty'< y rmaceutical Sciences, Chiba University).
'H NMR (500 MHz)-2C NMR (1 ), 'H-'H COSY, HMQC and
HMBC spectra were obtained 04‘. _ (GSX 500A spectrometer (Faculty of

"H NMRA600 v '-“ COSY, NOEs, HMQC

and HMBC spectra WJ obtained on a JEOL ECP 608

S TN NN S
‘m’l N IUNMINYIN Y

Melting points were obtained on a Yanaco MP 53 instrument and were

spectrometer (Faculty of

uncorrected (Faculty of Pharmaceutical Sciences, Chiba University).
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2.6.2 Optical Rotations
Optical rotations were measured on a JASCO DIP 140 polarimeter
(Faculty of Pharmaceutical Sciences, Chiba University) or a Perkin Elmer 341
polarimeter (Pharmaceutical Research Instrument Center, Faculty of Pharmaceutical

Sciences, Chulalongkorn University).

2.7 Solvents

Throughout this

Microtiter plate reading. W :,: /\{ ) on an Anthos HTL instrument,
(Department of Biccheistry, Faculty of Pharmacentiéal! ‘ ciences, Chulalongkorn
e ) >
University). m

" E""“““’PT‘ﬁ“ﬁ“'ﬁ’“fl H NINYINT
Q‘W‘m‘ﬁ FrEARa] 1216 ¢

3.1.1 Extraction
The dried leaves of Ochna integerrima (1.8 kg) were successively
extracted successively with petroleum ether (3X20 L), ethyl acetate (3X20 L) and
methanol (3X20 L) to give a petroleum ether extract (41 g), an ethyl acetate extract

(147 g) and a methanol extract (334 g), respectively.
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3.1.2 Separation

3.1.2.1 Initial Separation
The ethyl acetate extract (147 g) was divided into three portions.
Each portion was then fractionated by vacuum liquid chromatography using a
sintered glass filter column of silica gel 60 (800 g). Elution was performed in a
polarity gradient manner with ethyl acetate in hexane (500 ml each, 0%, 10%, 20%,

40%, 50%, 60%, 80%, 100" was then washed with 100%

methanol. Then, fractions hic pattern were combined to

give 15 fractions, as sho

Table 11 Chromatogra acetate extract of leaves of

III&'@.\\
Wik d.\‘a

P-II P

‘. al J,J

"q— — -
P-III P T
- 5

P-XI 8.79
P-XII 8.37
P-XIII 41.14
P-XIV 34.38

P-XV 29.18
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3.1.2.2 Isolation of Compound 47
Fractions PI and PII were combined and dried, and then
fractionated on a column of silica gel 60. Elution (20 ml each) was performed using
mixtures of methanol in chloroform to give fractions OA-1 to OA-9. Fraction OA-3 was
further purified, using 1%, 2%, 3% and 6% of methanol in chloroform (20 ml each), to

give compound 47 (60 mg, 3.33X10” % based on dried weight of the leaves). The pure

compound showed Rf value 0.35: usi / (CHCL,-MeOH 95:5) and detected

Ve
under UV 254 nm. This co I i I&O-methyl ochnaflavone (47).

graphy on silica gel 60, using

methanol-chloroform wit lient 2 ive fractions OB-1 to OB-5.
Fraction OB-4 was fractlon d, Y "ol . 'ﬁ ), and elution was performed
using 1%, 2%, 3%, 6%, 10% d’;iﬂm mé n chloroform (20 ml each) to give

weight of the leaves). Fhis co; R vaﬁe 0.28, using SiO, TLC
(CHC1 ,-MeOH 95:5) and ¢ etected under UV 254 nm Fraction OC-4 was separated on a

sephadex LH 20 ﬂ“ﬁ’ W% éﬂ‘rj Weﬂn’ﬂoﬂi‘ﬁo (30 mg, 1.6X10™

% based on dried Weéight of the leaves). ‘Thls compouﬂwas characten as 3,3'4'5,7-

pentahy iy ptensilaiione 170) Jaid | shéwed ‘RE Yo D31, a ag)sio, TLC

(CHC1 ,-MeDH 95:5) and detected under UV 254 nm.,
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3.2 Extraction and Separation of the Stem Bark

3.2.1 Extraction
The dried and powdered stem bark of O. integerrima (2.5 kg) was
extracted with hexane (4x20 L) and methanol (4x20 L) to give a hexane extract and a
methanol extract (5 and 80 g, respectively). Each extract was tested with DPPH radical

reagent (as described in Section 4). The extract with a positive result was further

studied.

3.2.2 Separation 1| o———
The meth/ ok AN st the DPPH radical, was

divided into two portio ion was fractionated by

column chromatography

anol as' ents (200 ml each) (Table 12).
a

s
Fractions with similar TLQp et"hsf,%ﬁ' zel, CHCl-MeOH 8:2 and 1:1) were

- |,__: _'l'lF"

=

Table 12 Chromatographie separation ofthe Met
L

O. integerri

Portion II
aﬂ CHCI, : MeOH
al4 v _100 :0
A ITTER Be 2
9-16 96:4
7-8 94:6 17-24 94:6
9-12 92:8 2532 - 92:8
13-16 90:10 33-40 90:10
17-20 88:12 41-48 88:12
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Table 12 Chromatographic separation of the MeOH extract of the stem bark of

~ O. integerrima (continued)

Portion I Portion II
Number of eluate CHCL : MeOH Number of eluate CHCIL, : MeOH
21-24 86:14 49-56 86:14
25-28 84:16
29-32 82:18
33-36 80:20
37-38 70 : 30
39-40 75:25
41-42 70:30
43-44 50:50
45-46 100
Table 13 Combination of fractio
Weight (g)
Portion I
1-2 o , 0.20
— ‘%‘B‘%‘%q‘y‘ﬂ_( =11
3-4 q -5 - B-2 0.91
= — &S —

7 H—16 B-4 0.12

8-9 17-23 B-5 0.20

10-12 24-33 B-6 0.14

13-16 34-40 B-7 0.20

17-21 41 -47 B-8 0.25

22-24 48 - 56 B-9 0.37
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Table 13 Combination of fractions in Table 12 (continued)

Number of eluate Fraction Weight (g)
Portion I Portion II
25-29 57-64 B-10 0.23
30-32 65-17 B-11 0.25
33-36 73 ‘ B-12 0.41
37-38 e <13 0.13
39-40 8l 0.64
41-42 | B 1.10
43 - 46 | ' 7.69
AU
1 b B-50 er separated on a silica gel
60 column, using 5% methan m'mfjo_ eluent. Fractions (10 ml each) were
collected and combined after mtamiﬁiddxy gel, CHCL,-MeOH 95:5)
The pure compound removal of the solvent
compound 1 was obtainﬁ‘ a yello | : l(m% based on dry weight).

This compound was 1dent1flcd as lophirone C

ﬂ‘iJEJ’JWEJWﬁWEJ’m‘i

3 2.2.2 Isolation of Compound,17

’q Wr] a \3 ﬂ@m&ﬂr} %S%E"al a Ejhca gel 60
column. The eluent was 7% methanol in chloroform. Fractions 25-32 were combined
and further purified on a sephadex LH 20 column (MeOH) to give compound 171 (5 mg,
2X10™ % based on dry weight). The pure compound showed Rf value 0.28, using SiO,
TLC (CHCL,-MeOH 93:7) and detected under UV 254 nm. This compound was
identified as 3-(2,4-dihydroxybenzoyl)-4,6-dihydroxy-2—(4-hydroxyphenyl)-1-benzo-
furan-7-yl 2-(4-hydroxyphenyl) ethenyl ketone (171).
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3.2.2.3 Isolation of Compound 172
Fraction B-7 (0.20 g) was fractionated on a silica gel 60
column (7% methanol in chloroform). The target fractions were combined® and re-
separated on a sephadex LH 20 column (MeOH), and then purified by MPLC (ODS
column, 35% water in methanol) to give compound 172 (5 mg, 2X10™* % based on dry
weight). Compound 172 showed Rf value 0.2 using RP18 TLC (35% water in methanol)

and detected under UV 254 was identified as 3-(2,4-

dihydroxybenzoyl)-2,3-dihydr
—
2-(4-hydroxyphenyl) ethen ‘

xyphenyl) 1-benzofuran-7-yl

ctionated on a silica gel 60

column (7% methanol in 3 ' 1y, » ante actions were combined and

ﬂ‘ﬂfﬁ‘ﬂ“ﬁ"ﬁ‘m WHIN

Fraction ‘B—9 (0.37 ‘g) was subJch to column
chromatdww 61'1] aﬂiﬁ ﬂdﬁ mﬂm%m’a@ W ﬁ)’}‘(ﬁ).ﬁle fractions
of interest §vere combined and separated on a sephadex LH 20 column (MeOH) and
purified by MPLC on an ODS column (40% water in methanol) to give compound 27
(50 mg, 2X10” % based on dry weight). Compound 27 showed Rf value 0.21, using
RP,; TLC (40% water in methanol) and detected under UV 254 nm. This compound
was identified as lophirone A 27).
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3.2.2.6 Isolation of Compound 21
Fraction B-10 (0.23 g) was seperated on a silica gel 6O
column (7% methanol in chloroform). The fractions of interest were combined and
further separated on a sephadex LH 20 column (MeOH) to give compound 21 (6 mg,
2.4X10™ % based on dry weight). Compound 21 showed Rf value 0. 34, using SiO, TLC
(35% water in methanol) and detected under UV 254 nm. Compound 21 was identified

as calodenone (21).

solumn, using 50% water in

methanol as eluent. Co , e 8X10° % based of dry weight) was obtained

3.3.1 Extractie i
The dned .jmd milled stem wood of O. integerrima (0.6 kg) was

et i 32 4 B4R T) ) b

(2 g) and a metharibl extract (40 2). Eash extract was tested with DPP dxcal reagent

= RRTRS ﬂ%%%ﬁ}’}ﬂﬁl% sodid.

3.3.2 Separation
The methanol extract, giving a positive result with the DPPH radical test,
was chromatographed on a silica gel 60 column. Elution was performed in a polarity

gradient manner with chloroform and methanol. The eluates (200 ml each, Table 14)



55

were examined by TLC (silica gel, 30% ethyl acetate in hexane or 70% ethyl acetate in

hexane). Fractions with similar chromatographic patterns were combined. (Table 15).

Table 14 Chromatographic fractions of the MeOH extract of the stem wood of

O. integerrima

—

-

iy
0fn -
U.. I'U

3 _".
Table 15 Combinationm fractions in Table 14
¢ o L7

H 3
Number of eluate™ raction Weight (g)
T

e

z
B LA ki 53 U i

4-5 ST-3 0.06
6-7 ST-4 0.04

8 ST-5 0.37
9-10 ST-6 0.15

11-14 ST-7 0.22
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Table 15 Combinatien of fractions in Table 14 (continued)

Number of eluate Fraction Weight (g) *
15-18 ST-8 0.32
19-21 ST-9 0.52
22-23 ST-10 1.04
24-26 a0 ‘ 1.07
27-34 S ST (e 1.4

AS sﬁrated by silica 60 column

y
chromatography (20%, 21‘/0, 22%, 23% 24% and 30% ethyl acetate in hexane,

. S5k R I 85 Yoo, i 1

hexane in chlorofofm as eluent to give ‘pompound 58 ( 1 mg, 1.6X10™ q:{? based on dry

v SRR 1 3 0 oo

value 0.28'when developed on SiO, TLC (10% hexane in chloroform) and detected

under UV 254 nm.

3.3.2.3 Isolation of Compounds 175 and 60

Fraction ST—6 (0.15 g) was rechromatographed on a silica

60 column, using 40% ethyl acetate in hexane as eluent. Fractions 3 and 4 were
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combined and purified on a Si0, MPLC column, using 40% ethyl acetate in hexane as
eluent to give compound 175 (3 mg, 5X10™ % based on dry weight) and compound 60 (3
mg, 5X10™ % based on dry weight). Compound 175 was identified as 5,4~dimethoxy-
6,7-methylenedioxy isoflavone (175) and compound 60 was identified as 534"

trimethoxy-6,7-methylenedioxy isoflavone (60). These compounds showed Rf values

0.25 and 0.20, using SiO, TLC (40% e

254 nm, respectively. \ ///
—

omatographed on a silica
gel 60 column and el ethyl acetate in hexane,
respectively. Fraction 1 thyl acetate in hexane) to
. Fraction ST-8 (0.3198 g)
was similarly separated to p l—fn ] _‘ 5X10™ % based on dry weight).
Compound 176 was identifie roritoisofla (176). This compound showed Rf

value 0.20 when developed on -Si@*""ﬂ.@;( (N etate in hexane) and detected

8

3.3.2. § Isolation of Co und 177

FlUe ’F}%ﬂ%ﬁow Bl wld 3§30 (104 9 were

combined, dried am then separated by %-hca gel 60 cog'nn chromatogrm}ly (40%, 60%,

$0% and DOy e )] Bochn sl e e o, e

(10% petraeum in ethyl acetate) to give compound 177 (3 mg, 5X10™ % based on dry

weight). This compound was identified as 4'/7-dihydroxy 5-methoxy isoflavone (177).
This compound showed Rf value 0.32 when developed on SiO, TLC (10% petroleum

ether in ethyl acetate) and detected under UV 254 nm.
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3.4 Extraction and Separation of the Root Bark
3.4.1 Extraction
The dried and milled root bark of O. integerrima (1.2 kg) was extracted
with hexane (4x10 L) and methanol (4x10 L) to give a hexane extract (3 g) and a

methanol crude extract (45.02 g). Each extract was analyzed with DPPH radical reagent

The methanolwextacs, which gave awpasitive result with the DPPH
radical test, was chromate@raph€d.on 2 'si \ .1 ilution was performed in a

polarity gradient manne proform/and meth \‘ ) ) ates (200 ml each, Table

16) were examined (SiQ,# or RP,.-TLC 50% water in

methanol). Fractions with$imilz iafographic patfern Were combined. (Table 17).
.ni" =

Table 16 Chromatographic frac tions o f the extract of the root bark of

O. integerrima

o e : s o "
g > .
8 A !

!" -
i Methanol

‘LE'E o 100:0

Pl 14 2b% 119
L 5-6 ¢ o 95:5

o 8 i

9 9-12 90:10
13-16 87:13
17-2¢ 83z 15
21-24 $3z:17
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Table 16 Chromatographic fractions of the MeOH extract of the root bark of

O. integerrima (continued)

Number of eluate Chloroform : Methanol
25-28 80:20
29-32 15225

33-3

, 70 :30

S 60 : 40
| ——

A\

3738

LS50
R

Table 17 Combinatio

Number of eluate Weight (g)
1-2 0.24
3 i} 0.12
5 0.07

0.13
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3.4.2.1 Isolation of Compound 178
Fraction RB-2 (0.12 g) was fractionated on a silica gel 60
column (15% ethyl acetate in hexane), and then purified by sephadex LH 20 (MeOH) gel
filtration to give compound 178 (3 mg, 2.5X10" % based on dry weight). This
compound was identified as trans tetracocyl ferulate (178). This compound showed Rf

value 0.25 when developed on SiO, TLC (15% ethyl acetate in hexane) and detected

under UV 254 nm.
and 60
RB—4 (0.1294 g) were

combined and rechromategraphied‘on a silica gel 6( eluted with 40% and 50%

based on dry weight) after dfying: € ‘, ‘ and 60 were identified as 5,4

dimethoxy-6, 7—methylenedloxy ‘j@ﬁ ne /(] and  5,3'4"-trimethoxy-6,7-

I"“'l-"‘rr' ‘r,.fh"l" )

i
3 ;1 3 Isolatlon of Compound 1

Fl Y EJ mﬁ] mwg’}ﬂﬁﬂs 013 g) were

combined and rechromatographed on sﬂlca gel 60 (7% methanol in chloroform) to give

), X 0 T o

lophirone T (1).

3.4.2.4 Isolation of Compound 171
Fraction RB-7 (0.67 g) was separated on sephadex LH 20
(MeOH) to give compound 171 (3 mg, 2.5X10" % based on dry weight). This
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compound was identified as  3-(2,4-dihydroxybenzoyl)-4,6-dihydroxy-2-(4-

hydroxyphenyl) -1-benzofuran-7-yl 2-(4-hydroxyphenyl) ethenyl ketone (171).

3.4.2.5 Isolation of Compounds 27 and 173
Fraction RB-9 (0.15 g) was separated on sephadex LH
20, (MeOH). Fraction 4 from this column was rechromatographed on an ODS-HPLC

column (40% acetonitrile in water,

173 at 64.96 min. Compoun ified as lophirone A (10 mg,
8.3X10™ % based on dry ” i1, ed on dry weight) and 6"
hydroxylophirone B (5 0, "% b . | dry wei respectively.

27

using sephadex LH 20 (MeO Bive.cor md' mg, 3.3X10™ % based on dry

weight). Fraction 6 was purified _ﬂ; f ’LC eolumn (30% water in methanol) to

A Lt L

Fraction }B—ll (1.00 g) was separated on a sephadex LH

0 <R WP TN %‘Wﬁ”ﬂm 8

water in methanol) to give compound 179 (3 mg, 1.6X10™ % based on dry weight) at
32.36 min and compound 27 (5 mg, 4X10™ % based on dry weight) at 53.44 min.
Compounds 179 and 27 were identified as 2,7,4-trihydroxy isoflavone (179) and
lophirone A (27), respectively. Compound 179 showed Rf value 0.38 when developed
on RP,; TLC (40% water in methanol) and detected under UV 254 nm.
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3.5 Extraction and Separation of the Root Wood
3.5.1 Extraction
The dried and milled root wood of O. integerrima (0.47 kg) was
extracted with hexane (3x4 L) and MeOH (3X4 L) to yield a hexane extract (1 g) and a
methanol extract (30.8 g). Each extract was tested with DPPH radical reagent (as
described in Section 4). The extract which exhibited a positive result was further

studied.

3.5.2 Separation"_"—" \‘
The mg/ n L_’ sitive gesult with the DPPH radical

test, was chromatogra Elution was performed in a
polarity gradient manner ch 0l). ‘The eluates (200 ml each, Table
18) were examined by Si ' ~H % methanol in chloroform and 30%

water in methanol, respecti actions with imilar ehromatographic patterns were

@é‘ kel
T BN NS

Table 18 Chromatc :;- -aphic fractions from the MeOH ex tkact of the root wood of

F="
idediduinihl ol
qJ [ ' 100: 0
— — & —
AWAAIAS L UBRIIVE N
v
q Tl 90: 10
11 ~14 85:15
15-18 80 : 20
19-22 75 25
23-26 70:30
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Table 18 Chromatographic fractions from the MeOH extract of the root wood of

O. integerrima (continued)

Number of eluate Chloroform : Methanol
27-30 65:35
31-34 60 : 40

35-36. 0 50: 50
\:“w \ : 100
,""'“‘

Table 19 Combmatlo

/// AN
Namber ot ustegl £ f frrossio AN\

Veight (g)
= JJ[EHAN
3 JEREE
4
5-6
7
9-12
13-15 do RST-7 . 0.13
6o 1) 20173 V1883 W ToT
20-2% R§T-9 002 ,
.3 NEERED
936-38 RST - 11 2.54

3.5.2.1 Isolation of Compounds 175 and 5%

Fraction RST—4 (0.06 g) was fractionated on a silica gel
60 column (15% ethyl acetate in hexane). Fractions 4-6 from this column were

combined, dried and washed with a small volume of methanol to give compound 175 (3
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mg, 6.3X10" % based on dry weight). This compound was identified as 5,4 "-dimethoxy-
6,7-methylenedioxy isoflavone (175). Fractions 7-9 were combined and washed with a
small volume of methanol to give compound 60 (3 mg, 6.3X10 % based on dry weight).

This compound was identified as 5,3',4 -trimethoxy-6,7-methylenedioxy isoflavone (60).

3.5.2.2 Isolation of Compound 1

g) was fractionated on a silica gel

60 column (7% methanol in chloroform) to & ound 1 (6 mg, 1.2X10° % based

20 column (methanol) as el ioh 3 s column was further purified using
ODS-HPLC (15% water in ) Componpd 171w obtained at 69.67 min (2 mg,
4.2X10™ % based on dry !
dihydroxybenzoyl)-4, 6-d1hydro§gﬂ,2~ﬁy roxyphényl)1-benzofuran-7-yl 2-(4-hydroxy-

phenyl) ethenyl keto

b il
3. 5-'1 4 Isolatxon of Compounds 172 and 173

28’ 8 fﬂ'ﬂ"gsﬁ? QADRY oS o sphadex LH 20

(MeOH) column &hromatography. Fractlons 5-7 were combmed dned and purified by

DS LY P ST ""fﬁzﬁ" 7o s

on dry wejght) at 38.22 min and compound 172 (0.8 mg, 1.7X10™ % based on dry
weight) at 45.34 min. Compounds 173 and 172 were identified as 6""-hydroxylophirone
B (173) and 3-(2,4-dihydroxybenzoyl)-2,3-dihydro-4,6-dihydroxy-2-(4-hydroxyphenyl)

1-benzofuran-7-yl 2-(4-hydroxyphenyl) ethenyl ketone (172), respectively.



65

3.5.2.5 Isolation of Compound 177
Fraction RST-10 (0.21 g) was separated on a sephadex
LH 20 column. Fraction 3 was purified on an ODS-HPLC column, (25% vgater in
methanol) to give compound 177 (1 mg, 2.1X10™ % based on dry weight) at 8.32 min.

Compound 177 was identified as 4',7-dihydroxy 5-methoxy isoflavone (177).

*’ unds 21, 27 and 180
- was separated on a sephadex LH
J

20 (MeOH) column. Frac : co@er purified on an ODS-
HPLC column (25% water i {0 give

7 (10 mg, 2.1X10° % based
on dry weight) at 44.15

o based on dry weight) at
59.18 min and compoun FX10 weight) at 76.83 min.
(27), protocatechuic acid
(180) and calodenone (21), SRE~ npound 180 showed Rf value 0.2 when
developed on RP,, (25% wategfin mehano!) and détected under UV 254 nm.

M

) (
4.1 Preliminary Scréening

DPPH ﬁﬂlﬂfvﬁr%ﬁ w thﬁ?e of free radicals.

Samples were spatted on a TLC plate and then developed with appropriate solvent.

Al G T B 9 02 R o,

left for 30¢min before examination. Active compounds, which reduced DPPH radical,

appeared as yellow spots against a purple background (Scheme 1). Quercetin (83) was

used as a positive control (Cuendent, Hostettmann and Potterat, 1997).
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4.2 ICS,, Determination

A solution of 100 [AM DPPH radical in ethanol was prepared by dissolving 2
mg of DPPH radical in ethanol (100 ml). The reaction was carried out in a 96-well
microtiter plate. The test sample was prepared by dissolving the extract or compound
(1 mg) in ethanol or dimethyl sulfoxide (3 ml). Each well contained 20 LI of test

sample and 180 LLI of DPPH solution and was incubated at 37 °C for 30 min. The
absorbance was measured at 510 nm \\\ ’” f radical scavenging activity of the
test sample was determined by cemp solution as blank. Test samples

A series of solutiga ’ epared by two-fold dilution to

\

give 7 test solutions of di n mM). Each solution was

es the concentration of sample

which is required to scave DPPH free radicals (Ur-Rahman, et al., 2001) was

+ A

ﬂUﬂ’JTIW]‘ﬁWH’]ﬂ
Dﬂ“W’m\ﬂﬂﬁflJﬂJMTmEl”’l‘ﬁ‘ﬂ

(Pale yellow)

DPPH' = 2,2-diphenyl-1-picrylhydrazyl

AH = antioxidant

Scheme 1 Antioxidant as DPPH free radical scavenger



5. Physical and Spectral data of Isolated Compounds

5.1 Characterization of Compound 47
Compound 47 was obtained as a yellow solid, soluble in DMSO.
FABMS : m/z (% relative intensity) 553 C, H,,0,, (IM+H]", 1), 307 (22), 289 (2),

154 (100), 136 (93), 107 (23), 89 (20), 39 (10)

5.3 Characterization of Compound 170

LI U AT

FABMS : m/z (%ltelative intensity) 37‘3 C,oH,,0, ([M+H] 25),317 (27) 307 (15),
IR A em”, KBr disc 3327, 1632, 1112

uv : A, M, in methanol 295, 245, 204

'HNMR : § ppm, 600 MHz in MeOH-d,, see Table 23 page 80

C NMR : & ppm, 150 MHz in MeOH-d,, see Table 23 page 80

67
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5.4 Characterization of Compound 1
Compound 1 was obtained as a yellow solid, soluble in acetone.
[]™,  :0.24(c0.109, in MeOH 100 ml) »
FABMS : m/z (% relative intensity) 511 C,;H,,0, (IM+HT', 1), 391 (1), 375 (1),
329 (1), 307(40), 154 (100), 107 (20), 89 (15)
uUv : A, tm, in methanol 370, 391, 286, 254, 203

ble 24 page 82

age 82

HNMR : 8 ppm 400 MHz in acetone-d, :z,_ Table 25 pages 84-85

CNMR : 5 ppm, 100 l;, see Table 25 pages 84-85
| By

5.6 Characterization of Compound 172 m

‘o Q/
o I INHNTH LT
[@]™,  :0.72 (40.097, MeOH)
¢ N v/
QR GASTT RN G2 o
9185 (100), 149 (25), 93 (100), 75 (45), 57 (25),45(19)
IR :vem', KBr disc 3647, 3110, 2358, 2330, 1625, 1169, 979
Uuv : A, im, in methanol 368, 300, 285, 261, 202
'HNMR : 5 ppm, 600 MHz in acetone-d,, see Table 26 page 87
“CNMR: ppm, 150 MHz in acetone-d,, see Table 26 page 87



5.7 Characterization of Compound 173
Compound 173 was obtained as a yellow solid, soluble in acetone.
[o*, :-55.2° (¢ 0.33, MeOH)
Melting point : 180-182 °C (uncorrected)
CD : [6],,, in MeOH [ 6, . -5.4x10", [6],, . +5.5x10’,
(B0 o —3-7%10", [0, 5.,y +6.1x10°, [6], , . +8.6x10°

HRFABMS : m/z 527.1362 C, H,,0; \\\
FABMS : m/z (% relative int: \\ 277 (7),241 (4), 185 (80),

oluble in acetone.

Compound 27 was obtamW

[,  :-1.58 (c 0.100MeOE

‘ Y '}
FABMS : m/z (% relati ), 277 (13), 241 (11),

185 (100), 149 2;1), 117 (5), 93 (100), 75 (65), 57 (36), 45 (28), 19 (10)

R R N S

uv : A e AL in methanol 286, 263 234,227, 202

,?“"QWMTT‘%W 4INARENE

C NMR £6 ppm, 100 MHz, in acetone- -d,, see Table 28 pages 93-94

3.9 Characterization of Compound 21
Compound 21 was obtained as a white solid, soluble in acetone.

[a]®,  :-4.96 (c 0.11, MeOH)
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FABMS : m/z (% relative intensity) 525 CaH. 0, (IM+HT', 5), 327 (6), 277 (8),
257 (7), 185 (100), 149 (18), 93 (100), 75 (50), 57 (30), 45 (22), 19 (9)

IR :vem', KBr disc 3141, 2922, 2852, 2359, 1628, 1132, 956

uv : A, nm, in methanol 284, 262, 233, 227, 202

'HNMR :§ ppm, 400 MHz, in acetone-d,, see Table 29 pages 96-97

“CNMR:5 ppm, 100 MHz, in acetone-d,, see Table 29 pages 96-97

%é_.

Compound 174 was obtained as "yell , soluble in acetone.

5.10 Characterization o

[a]™, : -0..50(.c7, 1e0H)
Melting point : 263-2 k ‘ ‘
CD (6L, inJMEOH [0, IO By 20810, 1,

+3.1x10° . 4, 47 sx109(4]

HRFABMS :m/z689.18

FABMS  :m/z (Y%relatiye intensity) 689 (IMisH]',1), 359 (3), 307 (61),
289 (29), 154 (100),137 (100), 107.(30), 77 (22), 39 (8)
et T -r-_;;"--r
IR :vem KB 43, 2924, 1632, 1228. 1172, 834, 669

uv . A ék‘ , 205 (4.70)

'H NMR : dppm, 6 00 MHz in acetone- dﬁ, see Table U pages 99-100

o A Y ET?‘I“?"W 481§ i R
gy Re IR19] ) 17121 6 ¢

Compound 26 was obtained as a white solid, soluble in chloroform.

FABMS : m/z (% relative intensity) 313 C,,;H,,0, (IM+H]', 29), 289 (11), 154 (88),

136 (66), 69 (100), 55 (63), 43 (50)
IR :vem', KBr disc 2930, 1783, 1679, 1185, 942
uv : A DM, in methanol 271, 236, 201
'HNMR : § ppm, 400 MHz, in CDCL,, see Table 31 page 102

10°, [A45 4,y —1.3x10™
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5.12 Characterization of Compound 58
Compound 58 was obtained as a white solid, soluble in chloroform.
FABMS : m/z (% relative intensity) 343 C H,,0, (IM+H]", 20), 307 (20), 154 (100),
136 (65), 107 (17), 89 (15), 77 (13), 39 (5)
IR :vem'”, KBr disc 2970, 2355, 1679, 1100, 930
uv : A, M, in methanol 273, 241, 219, 212, 202

'HNMR : 5 ppm, 400 MHz, in C ly age 104
"CNMR: 5 ppm, 100 MH see

5.13 Charactenza

Compound 1

uv : Appax DM, in metha
'H NMR : 8 ppm, 600 MHz, etone-d,, see e 33 page 106
“C NMR : 8 ppm, 150 MHz, in adstone-d, see/Table.33 page 106

5.14 Characteriz ’

Compound 60 wa; obtained as a whlte solid, soluble in CHCI,.

FABMS : m/z (ﬁeﬂ\ﬂn{% Pﬂ %j Wﬂ !§7 (27), 289 (12),

154 (9” 136 (65), 107 (17)(89 (15),77 (14)

oy Q’WQ@%‘?WM&W NENa Y

'H NMR 8 ppm, 600 MHz, in CDCl,, see Table 34 page 108
“CNMR: s ppm, 150 MHz, in CDCl,, see Table 34 page 108



5.15 Characterization of Compound 176

Compound 176 was obtained as a white solid, soluble in DMSO.
FABMS : m/z (% relative intensity) 315 C,H, O, (IM+H]', 45), 289 (15), 154 (100),
136 (64), 107 (25), 77 (10), 39 (5)
uv : A, hm, in methanol 257, 232, 203
"HNMR :  ppm, 500 MHz, in DMSO-d,, see Table 35 page 110

C NMR : & ppm, 125 MHz, in DMSOx #Tble%pagello

"""n,, soluble in DMSO.

FABMS : m/z (% relativ ‘ “ \\\ \

\ 0), 107 (15), 89 (12),

HNMR : § ppm, 600 M MSO-d,, séeTdble 36 page 112
“C NMR : 8 ppm, 150 MHz, ifi DM8G-,, see Table 36 page 112

5.17 Characte ,_:‘ i

;O " l :
Compound 178 was ebie in CHCI,.

FABMS : m/z (% relati? intensity) 531 c34H,,0 (IM+H]79), 502 (12), 307 (13),

S ”ﬂm}’l‘ﬂ?ﬁ“ iy
o e o

C NMR§; 6 ppm, 75 MHz, in CDCl,, see Table 37 page 113

5.18 Characterization of Compound 179
Compound 179 was obtained as a white solid, soluble in acetone.

[@]”y  :-4.29°(c0.09, in 100 ml MeOH)
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FABMS : m/z (% relative intensity) 273 C ;H,,0, (IM+HT", 5), 307 (29), 134 (100),
107 (16), 77 (10)

uv : A, 1M, in methanol 220, 258, 295

'HNMR :§ ppm, 300 MHz, in acetone-d,, see Table 38 page 115

“CNMR:§ ppm, 75 MHz, in acetone-d,, see Table 38 page 115

5.19 Characterization of Co

Compound 180 was It was soluble in acetone.

 —
EIMS : m/z (%relative 54 CHO, (M, 100), 137 (96), 109 (23), 81 (11),
63 (11) ' N
uv : A, M, in
'HNMR : § ppm, 300 )

“C NMR : § ppm, 75

6. The DPPH Free Radical Sc -1_4"“ g ?

In this study, separation of the extracts from __,M__;,, gave 19 compounds.
— >

Due to the limited -'-‘ at'e dff-l': ere tested. Compounds

171, 177 and 179 show 1 oderate activities whereas compounds 1, 21, 27, 60, 173 and

175 exhibited Wﬂ]ﬁﬁmmﬂ% 177 and 179 were

calculated (Table20).

QW']MﬂﬁﬂJﬂJVITJVIEJ']ﬂEJ
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Table 20 The DPPH radical scavenging activity of pure compounds from

O. integerrima

IC,, (LM)

4= ot determined =

Compound Concentration | Concentration | % inhibition
(mg/ml) (mM)
1 4x10* 0.76 30.7 -
21 3x10* 8 : S
27 -
60 -
171 20.0
173 -
175 -
177 78.9
179 18.0
quercetin (83) L7

ﬂ‘L!EJ’JVlEJVI?WEJ’]ﬂ‘i

ammnmummmaﬂ
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