CHAPTER 111

EXPERIMENTAL

1. Source of Plant Materials
The seeds of Pachyrrhizus erosus (L.) Urban were collected from
Nakornsawan province, Thailand in April 1996. Voucher herbarium specimen (No.

9601) of the plant was identified and d 1ted at the Forest Herbarium (BKF), Royal
Forest Department, Ministry of ﬁ ooperatives, Bangkok, Thailand.
The stem bark of le . leucantha was collected from

the World Biosphere Rm En

Rachasima province, Thail

1 Research Station, Nakorn-
. Authentication was achieved
0. 18009) at the Royal Forest
Department, Ministry of Ag e , Bangkok, Thailand. A
, ium of the Faculty of
ok, Thailand.

voucher specimen

Pharmaceutical Sciences

2. General Techniques

2.1 Analytical Thin —L::%‘ ; phy (TLC)
Technique One dimension, ascer
Adsorbent & a gel 60 srecoated plate
Layer thickness
Distance P 5.0cm
ranre 1] ARG
Detection Ultrav1olet light at wavelengths of 254 and 365 nm

AR AV IGRNTIIE TR e

2.2 Column Chromatography
2.2.1 Vacuum Liquid Column Chromatography

Adsorbent 2 Silica gel 60 (No. 7734) particle size 0.063-0.200 nm
(70-230 mesh ASTM) (E. Merck)
Packing method : Dry packing

Sample loading : The sample was dissolved in a small amount of organic
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solvent, mixed with a small quantity of adsorbent,
triturated, dried and then placed gently on top of the
column.
Detection : Fractions were examined by TLC observing under UV
light at the wavelengths of 254 and 365 nm.
2.2.2 Flash Column Chromatography
Adsorbent : 1. Silica gel 60 (No. 9385) particle size 0.040-0.063 nm

Packing method

Sample loading

Detection

2.2.3 Gel Fi

Gel filter
Packing method

Sample loading

Instrument model ’ If ~Fisons GC 8000 series

Column ﬂuﬂﬂvﬂﬂﬂwmﬂ‘ﬁ

[(50% Cyanopropyl) Methylpolysﬂab thickness 0.23

9 W’W ANTBEEAT RETHE

Detector ty F.L.D. (Flame Ionization Detector)
Column programming: Isotemp. 1 = 80 °C (0 min)
Rate 1 =10 °C/min
Isotemp. 2 = 180 °C (15 min)
Rate 2 =4 °C/min

Isotemp. 3 =220 °C (7 min)

Injector temperature : 80 °C
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Helium carrier gas 1 ml/min
Split ratio : Splitless
Sample size : 1l

2.3 Spectroscopy

2.3.1 Ultraviolet (UV) Absorption Spectra
UV (in methanol) spectra were obtained on a Shimadzu UV-160A
UV/vis spectrophotometer (Pharm 17 ﬁearch Instrument Center, Faculty of

Pharmaceutical Sciences, Chul

2.3.2 Infrarem S0 J)tlo

spe y ¢ ew‘: JASCO FT/IR-300E
spectrophotometer - \ Center, Faculty of
v 48 B T

Pharmaceutical Science

Electrospraysioniz 1dn4'[n ; Qie gMS) was measured on a
mass spectrometer LC M tional Center for Genetic
Engineering and Biotec TE( ! Scienec Park, Pathumthani,
Thailand). Electron impa rﬁ@p&@d ) were measured on a Fison
Micromass VG Platform II mass sg;mr Mrmaceutlcal Research Instrument

Center, Faculty of P\(h&maceutlcal 801ences w University) and JEOL

), and high-resolution

JMS-AM20 mass sp eter (Chiba Unive
nj':ass spectrome ry ABMSDi on a JEOL JMS-HX110

spectrometer (Chiba Univérsity, Chiba, Ja

R DT At G —

13C NMR) spectra
o WA T %“W‘Wﬁi@ﬂﬂm i
on a JEOL JNM-ECP400 spectrometer, and 'H NMR (500 MHz) and °C NMR (125
MHz) spectra were obtained on a JEOL JNM-GSXS500A spectrometer (Chiba
University, Chiba, Japan). 'H NMR (500 MHz) and °C NMR (125 MHz) spectra
were also obtained on JEOL JNM-AS500 (Scientific and Technological Research

fast atom bombardme

Equipment Center, Chulalongkorn University).
Solvents for NMR spectra were deuterated chloroform (chloroform-d, CDCls)
and deuterated pyridine (pyridine-ds, CsDsN). Chemical shifts were reported in ppm
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scale using the chemical shift of the solvent and internal standard (TMS) as the

reference signals.

2.4 Physical Properties
2.4.1 Melting Points
Melting points were measured on a micro melting point hot-stage

apparatus (Yanagimoto) (Chiba University, Chiba, Japan).

2.4.2 Optical Rotatio ]

Optical rotations were 5 a Perkin Elmer Polarimeter 341
(Pharmaceutical Research ent Cj“‘@ of Pharmaceutical Sciences,
Chulalongkorn Umvermw ) 1 §

2.43 Ele

kin Elmer PE-2400 apparatus

All organi 571 ’ .d hout this work were of

izus erosus
<41 | Extractionm
The dried powder seeds (2 kg) were suecessively macerated with hexane (4x3

L), chloroform ﬂ%&}ﬂ)ﬂ&%&@%&ﬂ;ﬂﬁ The filtrates were

pooled and evap&'lated under reduceddf)ressure at tel:gperature not egeding 40 °C to
s B AW Y T B o o
g) extracts] respectively.

Hexane extract (yellow oils) was analyzed for fatty acid components [268-
278] by GC. This result was described in CHAPTER IV. Furthermore, CHCI3 and
EtOH extracts were isolated by chromatographic method to yield purified compounds,

subsequently biological activities evaluation were performed.
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3.1.2 Isolation of Compounds from CHCl; Extract

The CHCl; extract (43 g) was dissolved in a small amount of CHCls, triturated
with silica gel 60 (No. 7734) and dried under room temperature. It was then
fractionated by vacuum liquid column chromatography using sintered glass filter
column of silica gel 60 (No. 7734). Elution was completed in a polarity gradient
manner with mixture of hexane, CHCl3 and methanol (MeOH). The ratio and
volumes of solvents used in this column were summarized in Table 4.

The eluates were examined by using dichloromethane (CH,Cly) as

developing solvent. Fractions (34 frac oS | similar chromatographic pattern
were combined to afford eight fractio able 5.

Table 4 The ratios andvolumes of solvents for yacuum liquid column

chromategrapi o ‘extract of Pachyrrhizus erosus
718NN

Fraction | Ratio (%) @ 1 Volume of

/// é solvents (ml)
1 1007 3» 200
2-4 600
5-8 800
9-12 800
13-18 1200
19-22 800
23-26 800
27-30 800
31-33 20 80 v/ - 600
5436 ﬂﬂ&&%&lﬂ"fﬁﬂﬂﬂﬂ‘ﬁ 600
37-39 Y : 100 & C al 600
pon il éN ﬂ‘iﬁu ARTINETNE
42-43 9 90 : 10 800
44-46 - 85 : 15 400
47-48 - 80 : 20 800
49-50 - 70 : 30 400
51-52 - 60 : 40 400
53-54 - 50 : 50 400
55-56 - 0 : 100 400
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Table 5 Combination of fractions from vacuum liquid column chromatography

of CHCl; extract of Pachyrrhizus erosus

Fraction Combined fractions Weight (g) Volume of solvents (ml)
PEC1 1-4 0.1252 800
PEC2 5-10 0.2413 1200
PEC3 11-21 3.5909 2200
PEC4 22-29 3.3234 1600
PECS 30-36 3.4228 1400
PEC6 1600
PEC7 4 1200
PECS8 1200
3.1.2.1 Isolatio .
The residue of P Cionatec S 'éi‘igel column chromatography
using CHCI; as eluen : il ‘?y TLC using CH)Cl, as

pattern were combined to

3-1 (107 mg) was further

developing solvent. Fraetio
yield 6 fractions (PEC3-

fractionated on a silica gel ed with mixture of hexane and

CHCl; (2:3) to afford white powdgi_f ompouiid 4 (28.1 mg, 1.4x10” % based on

‘gl’d

()1

dried weight of seedsd Ry 0.68, silica gel, M’ﬁ compound was later
identified as (+)-dolineehe [4]. _,z-jﬁ

3.1.2.2 IsolatioDof é;mpoun - achyrr'uzone)

Fraction PEC3-5 (159.6 mg) was recrystallized in CHCl;-MeOH to yield

RPEC3-5 (129.ﬂnu EL%%@J:% @M%J\mﬂ @on PEC3-6-1 (15.5

mg), that fractiona'led from PEC3-6 (66.7 mg) by chumn chromato&jlphy over silica

o 00 QAT AT B AR Q) oo o

72.4 mg oficompound 18. Furthermore, this compound (161.9 mg) was also obtained

from recrystallization of fraction PECS5-3 (873.5 mg) fractionated from fraction PECS
(2.9 g) by silica gel column chromatography (gradient CHCl;-MeOH system). Thus,
compound 18 was separated as white needles (234.3 mg, 11.7x10~ % based on dried
weight of seeds, Ry 0.57, silica gel, CHCl3). This compound was eventually identified
as (+)-pachyrrhizone [18].
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3.1.2.3 Isolation of Compound 15 (Neotenone)

Fraction PEC4 (1.0 g) was separated on a silica gel (No. 9385) column using
isocratic elution with CHCl;. Fractions of 100 ml each were collected. Combination
of fractions showing similar chromatographic patterns were completed to give 6
fractions (PEC4-1 to PEC4-6). Fraction PEC4-5 (209.7 mg) was rechromatographed
on silica gel (No. 9385) column eluted with CHCl; to give 4 fractions (PEC4-5-1 to
PEC4-5-4). Fraction PEC4-5-2 (96.9 mg) combined with fraction PEC3-4 (94.5 mg)
was then fractionated on a column u ] ilica gel (No. 9385) as the adsorbent.
[socratic elution was complete%\:%\‘ j@&inbenzene to yield pale yellow
powder of compound 15 (8%,_4 1510‘ ed on dried weight of seeds, R¢

| — .
0.52, silica gel, CH,Cl,). Thi und was ider i
3.1.2.4 Isolatio 7

neotenone [15].

using silica gel (No. 93
give greenish-yellow nee ]
weight of seeds, Ry 0.45, si a@k{ nd
(61.8me, 3.1x10° % based on dried woight of Seeds
were later identified a,;@achyrrhizin [17] and (+)-1:

3.1.3 Isolation dem;poun 7
The alcoholic extraet (27.0g) wasgseparated by vacuum liquid column

aromegeprfRTd 8 V%) NS WA « oty gadint

manner of mixtu%s of hexane-CHC!g (100:0 to Ozdlcg).O) and then n%tures of CHCl3-
o QAR BRI AFE T Bt v ic
(silica gelf) CH,Cl,) were combined to yield 9 fractions (PEA1 to PEA9) as followed
(Table 7).
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Table 6 The ratios and volumes of solvents for vacuum liquid column

chromatography of EtOH extract of Pachyrrhizus erosus

Fraction | Ratio (%) of hexane-CHCIl; | Ratio (%) of CHCl3- Volume of

MeOH solvents (ml)
1 100 : 0 - 200
2 90 : 10 - 200
3 80 : 20 - 200
4-5 70 : 30 - 400
6 60 : 4 200
7 50° —50 200
8-9 400
10-13 800
14-16 600
17-20 800
21-25 1000
26 200
27-28 400
29-30 400
31-32 400
33-34 = 30 400
35-36 30/ 400
37-38 0 .’ 00 400

AUEINENTNYINS
RN INUNINYAY
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Table 7 Combination of fractions from vacuum liquid column chromatography

of EtOH extract of Pachyrrhizus erosus

Fraction Combined fractions Weight (g) Volume of solvents (ml)
PEA1 1-5 0.2280 1000
PEA2 6-9 0.2987 8000
PEA3 10-13 0.5691 800
PEA4 14-17 1.4832 800
PEAS 4304 1000
PEAG | "/4%' 1000
PEA7 600
PEAS 600
PEA9 800
3.1.3.1 Isolatio s ( enone) and 11 ((+)-12a-
Fraction PEAS (2.0f2)f was e~ 168 on silica gel (FL100D)
column. Isocratic elution (20 exahe in'CH erformed to give 5 fractions
(PEAS5-1 to PEAS-5). Fraction PEA@-S 7 ; nig) was further separated by column
chromatography (silica gel FLI_QW-E! ane in CHCl;) to yield 4 fractions
(PEAS-5-1 to PEAS-3%)! Fraction PEA5-5-2 (1 )vas then purified on a

silica gel FL100D coluinn eluting with mi ne-CHCI3-ELO (10:40:1) to
afford compound 2 as Q‘nite need 0.8x107 @ based on dried weight of
seeds, Ry 0.60, silica gel,«CHCl;-Et;0 5:1) and compound 11 (pale yellow crystals,

35.0 mg, 1.8x1ﬂ %a&lﬂ% %(ﬂemt%wﬁj{f}ﬂ fe,ﬁica gel, CHCL3-E,0

5:1). They were eventually idenaiﬁed as dehgironeotenone E)] and (+)-12a-
e RARAR AN T YN A Y
301.3.2 Isolation of Compound 12 ((-)-12a-Hydroxyrotenone)

Fraction PEAS-5-3 (88.0 mg) was repeated column chromatography (silica gel
FL100D, 40 % EtOAc in hexane) to afford compound 12 (17.0 mg, 0.9x10 % based
on dried weight of seeds, Ry 0.44, silica gel, CHCI3-Et;O 5:1). It was identified as (-)-
12a-hydroxyrotenone [12].
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3.2 Extraction and Isolation Compounds from Millettia leucantha var. leucantha
3.2.1 Extraction
The dried pulverized stem bark (2.7 kg) was macerated twice with 95 % EtOH
(3 and 2 L) for 3-day period and filtered. The combined filtrates were pooled and
evaporated in vacuo until dryness to yield a syrupy mass (132.6 g).
3.2.2 Isolation of Compounds from Millettia leucantha var. leucantha
The alcoholic extract (60.0 g) was fractionated by vacuum liquid column

chromatography using a sintered glass filter column of silica gel (No. 7734).

X

} G
AULINENINeINg
RN IUNRINYINY
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Table 8 The ratios and volumes of solvents for vacuum liquid column

chromatography of EtOH extract of Millettia leucantha

Fraction | Ratio (%) of hexane-CHCl; | Ratio (%) of CHCls3- Volume of

MeOH solvents (ml)
1 100 : 0 - 300
2 90 : 10 ‘ 300
3 80 : 20 ’ 300
4-5 70 : 30 - 600
6-7 60 : 600
8-9 50 wimal 600
10-11 40 600
12-14 900
15-17 900
18-20 900
2123 900
24-28 1500
29-30 600
31-32 600
33-34 600
35-36 1 600
37-40 20, 1200
41-43 0 :130 900
44-45 P w  50:50 600
wr | FAUHANHVTNHIRG | w0

]

ARIAN TN ING I
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Table 9 Combination of fractions from vacuum liquid column chromatography

of EtOH extract of Millettia leucantha

Fraction Combined fractions Weight (g) Volume of solvents (ml)
MLI 1-5 0.4394 1500
ML2 6-12 1.1801 2100
ML3 13-16 0.6805 1200
ML4 17-20 1.1202 1200

ML5 2123 1.8339 900
ML6 24-290 “,/%— 1800

ML7 3032 900

MLS v 900
ML9 / ‘ 900
ML10 | 600
MLI11 900
ML12 1200
3.2.2.1 Isolation thoxy -3,4-methylenedioxy
chalcone) .
Fraction ML4 (1.1 _ _g} ~wWas repeated column
chromatography usmﬁlZS % EtOXc in h FL100D resulting the

fractionation of MLA to MLA-6. v
continued by column Exomatogr a ge FLl(ﬁ), hexane-EtOAc 8:1) to
yield compound 279 (46.0 mg, 5.6x10” % based on dried weight of stem bark, Ry

0.60, silica geﬂ %E’t})wlﬂ cm ﬁagﬂdﬁ}ﬁ}ﬂ 'jz' 4'-dimethoxy-3,4-

methylenedloxycihhlcone) [279], whw‘h was 1solated from natural source for the first
o ARIANNIUNAINYINY
3i2.2.2 Isolation of Compound 280 (2'-Hydroxy-3,4,4',6'-tetramethoxy
chalcone)

Fraction ML4-6 (88.0 mg) was subjected to column chromatography using
silica gel FL100D as adsorbent. Elution with benzene gave 21.0 mg of fraction ML4-
6-1 that was rechromatographed on silica gel FL100D, eluted with mixture of hexane-
EtOAc (6:1) to afford compound 280 as orange needles (14.0 mg,1.2x107 % based
on dried weight of stem bark, Rr 0.44, silica gel, CH,Cl,).
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It was identified as 2'-hydroxy-3,4,4',6'-tetramethoxychalcone [280].

3.2.2.3 Isolation of Compound 115 (Karanjin)

Fraction ML5 (1.8 g) was separated by column chromatography (silica gel
FL100D) using mixture of hexane-EtOAc (4:1) as eluent. After combination of
collected fractions according to chromatographic pattern (hexane-EtOAc 2:1), 9
fractions including ML5-1 to ML5-9 were obtained. Fraction ML5-3 (205.1 mg) was
further fractionated by repeated column chromatography (silica gel FL100D, hexane-
CHCI; 1:2) to give fractions ML5-3-1 .an? MLS5-3-2. Compound 115, a colourless
plate (4.1 mg, 0.3x10 3 % based on dried; of stem bark, Ry 0.50, silica gel,
benzene-EtOAc 9:1), was fma]ly obtamed fromﬁ;-separatlon of fraction ML5-3-1

(166.3 mg) by silica ggl_.pe}u’mn_ G omatogra;h;-ghexane EtOAc 7:1). This

-34«méthylenedloxydlhydrochalcone), 103
(Lanceolati d 102 Q)ﬂxydromllletenone methyl ether)
_g) Was S’dbjected to silica gel (FL100D) column

.a‘.."-:;" L]

equa} voluﬂys of hexane and CHCls, which resulted

Y

5:5-1.t0 Nﬂg&;ﬁ -6. Fraction ML5-5-4 (148.0 mg)

___,_

chromatography and elute
in the collecting of fraction:
was further separated using co[gufgr,?hroma}gga‘?_kly (silica gel FL100D, benzene) to
yield compound 281 a%},pale yellow oil (29.3 mg, 2. 4x1‘0'3 % based on dried weight of
stem bark, Rf 0.33, ‘smca gel, hexane-EtOAc 2:1), comp,bund 103 as colourless
needles (10.7 mg, 0.9x g > % based on dried weight of stem bark, Ry 0.44, silica gel,

benzene-EtOAc 9:1) and gompound 102 as colourless oil (21.2 mg, 1.7x10° 3 % based
on dried weight“of stenx bark, Re/0.60, silica gel, benzene-EtOAc 9:1). They were
identified as © 2'4',6-trimethoxy-3,4-methylenedioxydihydrochalcone  [281],
lanceoldfin 98] 1103]} diid* dihydroniillefeidone ymethyl] éthiet ) [£02]) Jrespectively.
Additionally, compound 281 was reported here for the first time.
3.2.2.5 Isolation of Compounds 282 (2,4,6,p-Tetramethoxy-3',4'-
methylenedioxychalcone), 284 (Desmethoxykanugin) and 68
(3',4'-Methylenedioxy-7-methoxyflavone)

Recrystallization of fraction ML6 (8.6 g) with 1% MeOH in CHCIl3 acquired
pale yellow needles of compound 282 (347.5 mg, 28.5x107 % based on dried weight
of stem bark, Rr 0.59, silica gel, hexane-EtOAc 1:1). It was reported for the first time
and eventually identified as 2,4,6,B-tetramethoxy-3',4"-methylenedioxychalcone [282].
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The mother liquor from ML6 was further separated by vacuum liquid column
chromatography using hexane-CHCl3-MeOH system with increasing polarity as
eluent. Six combined fractions (ML6-1 to ML6-6) were collected from this column.
Fraction ML6-1 (1.9 g) was continuously separated on silica gel (FL100D) column,
with isocratic elution of hexane-EtOAc (7:1) until giving 17 fractions (ML6-1-1 to
ML6-1-17). Fraction ML6-1-11 (333.1 mg) was repeatedly chromatographed on a
silica gel (hexane-CHCIl; 1:3) to afford white solid of compound 284 (92.1 mg,
7.5x10 % based on dried weight o ark, R¢ 0.27, silica gel, hexane-EtOAc
2:1). This compound was succegsﬁﬂly ITZj desmethoxykanugin [284].
Furthermore, the sepa%of ML6 3 ) was also proceeded by silica

gel FL100D column chro us 1ng Weluent to give 4 combined
fractions (ML6-3-1 to '

C on ML6:3'1‘3~.(L04 0 mg) was selected for
further purification usin grqphy (silica gel FL100D, hexane-CHCl;3

dioxychaleoney
Fraction ML7 (1.1 g) WaS subg#,}o gel filtration chromatography

.-" ..-:_-"’

(sephadex LH 20 , Mé_pH) The eluatesfwere collec: m
their TLC chromatoég@nc patterns (CE o gi ctions (ML7-1 to ML7-7).
Fraction ML7-4 (562.%711g) was furthe ed on sil@a gel (No. 9385, hexane-
EtOAc 4:1). After gollecting and combinating the eluates with similar

chromatographlﬂp%rﬁsj ’é'g;%&j % @W{lj f] m “4-8) were obtained.

Fraction ML7-4-7/(364.1 mg) was recax;ystalllzed in hexane-CHCl; to glve pale yellow

needlesﬂ m‘ﬁzﬁ ﬂzgm ﬁml “TWEM ?jofstem bark,
R¢ 0.66, silica gel, hexan Ac 1:1). is compound was identified as 2',4',6'-

trimethoxy-3,4-methylenedioxychalcone [285]. Here is the first time to isolate this

ombined according to

compound from natural source.
3.2.2.7 Isolation of Compound 287 (3',4'-Methylenedioxy-5,7-dimethoxy
flavone)
Fraction ML8 (2.4 g) was fractionated by silica gel (FL100D) column
chromatography using gradient elution of CHCl3-MeOH. The eluates were collected

and combined according to similarity of chromatographic patterns (hexane-EtOAc
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2:1) to obtained 8 fractions (ML8-1 to ML8-8). The purification of fraction ML8-3
(55.4 mg) was further performed by column chromatography (silica gel FL100D,
benzene-EtOAc 9:1) to give 4 fractions (ML8-3-1 to ML8-3-4). Colourless needles
of compound 287 (14.1 mg, 1.2x10™ % based on dried weight of stem bark, Ry 0.29,
silica gel, hexane-EtOAc 2:1) were obtained from recrystallization of fraction ML8-3-
4 (26.2 mg) from CHCl3-MeOH. This compound was identified as 3'4'-
methylenedioxy-5,7-dimethoxyflavone [287].

4. Physical and Spectral Data
4.1 Compound 4 ((
Compound 4 was

1.4x107 % based on drie

EIMS

[0‘]270

UV

Compound 15 obtained as pale yellow cryséals soluble in CHCl; (82.4
mg, 4.1x107 %ﬁﬁn (ﬁlﬁwel ht of the Seéds

EIMS EeJat’il (w EJ.I)’];{] 1@) 160 (46), 133

) 105 (26), 77 (473' 53 (18) o
¢ A RAAIRTAARHH AR Hom s
(3.60), 336 (3.32)

IR : Vmax cm, Film; 2893, 1687, 1625, 1475
'"H NMR : 8 ppm, 500 MHz, in CDCl;; see Table 11, Figure 23
BC NMR : & ppm, 125 MHz, in CDCl;; see Table 11, Figure 24

4.3 Compound 18 ((+)-Pachyrrhizone)

Compound 18 was obtained as white needles, soluble in CHCI3 (234.3 mg,
11.7x107 % based on dried weight of the seeds).
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EIMS : m/z (% relative intensity); 366 (M, 73), 191 (27), 177 (59), 175
(100), 147 (80), 89(72)

[a]*p : +116° (¢ 0.45, CHCI3)

UV : Amax N (log €), in methanol; 208 (5.09), 243 (4.75), 283 (4.05), 344
(3.56)

IR : Vmax cm”, Film; 1676, 1619, 1481, 1156

'"H NMR : & ppm, 500 MHz, in CDCl3; see Table 12, Figure 30

BCNMR  :8ppm, 125 MHz, i

4.4 Compound 17 (Pachyrrhi:
Compound 17 wa;ﬁ @ needles, soluble in CHCl3

(107.1 mg, 5.4x10° % b veight
EIMS .+ m/z (Yorelati (M, 100);293 (42), 265 (21), 179 (9)

UV -y — (4.49),292(4.19), 348
(4.09)
IR ! Vinax cm”’ _
'THNMR  : & ppm, 400 MIfz, inCDCly; seéTable 13, Figure 37
BCNMR  :8ppm, 10 in €DCL,: $ée Table 13, Figure 38
45 Compound 8 ((H)-12a-Hydro !
Compound 8 vsq s obtaxﬁed’ : als, si“.l_uble in CHCl; (61.8 mg,
3.1x107 % based on "-'-.‘_.--..-;;._;_-;.:_;;;:.;_
EIMS . m/z (Yo Telative i (73), 191 (100), 161
(10), 75?52)

S“1:7° ﬂﬁ(gjog m m@ w g fl;a §7) 276 (3.98), 304
« AY ASalaRAINUNAY

H NMR : 8 ppm, 600 MHz, in CDCl;; see Table 14, Figure 44
BC NMR : 8 ppm, 150 MHz, in CDCl3; see Table 14, Figure 45
4.6 Compound 2 (Dehydroneotenone)
Compound 2 was obtained as white crystals, soluble in CHCl; (15.0 mg,
0.8x107 % based on dried weight of the seeds).
EIMS : m/z (% relative intensity); 336 (M", 100), 306 (13), 305 (46), 161
(23), 132 (20), 104 (15), 76 (23)
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uv : Amax nm (log €), in methanol; 208 (4.82), 237 (4.38), 303 (3.94)
IR : Vmax cm”, Film; 1645, 1622, 1474, 1196
'"H NMR : & ppm, 500 MHz, in CDCl;; see Table 15, Figure 51

BCNMR  :8ppm, 125 MHz, in CDCl;; see Table 15, Figure 52

4.7 Compound 11 ((+)-12a-Hydroxypachyrrhizone)

Compound 11 was obtained as pale yellow crystals, soluble in CHCI3 (35.0
mg, 1.8x10™ % based on dried weight of the seeds).

EIMS : m/z (% relative 1ntew ,} M’, 8), 192 (47), 191 (100), 165 (19)
147 (24), 107Q\ /

[a]*p : +91.6° (c 043, CHCI;) 4
uv

IR
'"H NMR
BC NMR

EIMS
UV ¢ Ay TiM (Lo g), in methanol; 205 (4.70), 244 (3.78), 293 (3.89)
IR 1l
ﬂ%"}“ﬁﬂm% BT
"H NMR : 8ppm, 500 MHz, in gDCb, see Table 17, Figure 65

BCN :
Nﬂ gﬂn‘j}pﬁﬁﬂ' 'ﬂf ethoxy- e]mefhp‘[enedlo eﬁaﬁ" one)

Compound 279 was obtained as yellow needles, soluble in CHCl; (46.0 mg,
5.6x107 % based on dried weight of the stem bark).
EIMS : m/z (% relative intensity); 312 (M, 70), 297 (23), 284 (23), 165 (43)
147 (7), 135 (100), 107 (33), 89 (72)
Anal. Caled : For C3H605°1/6 H,O; C, 68.60; H, 5.21 Found; C, 68.66; H, 5.00
UV : Amax N (log €), in methanol; 206 (4.51), 245 (4.10), 304 (4.08), 348
(4.43)
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IR : Vmax cm”, Film; 1651, 1601, 1489
"H NMR : & ppm, 500 MHz, in CDCls; see Table 18, Figure72
BCNMR  :8ppm, 125 MHz, in CDCl3; see Table 18, Figure 73

4.10 Compound 280 (2'-Hydroxy-3,4,4',6'-tetramethoxychalcone)

Compound 280 was obtained as orange needles, soluble in CHCl; (14.0 mg,
1.2x107 % based on dried weight of the stem bark).

EIMS : m/z (% relative intensity); 344 (M',48), 207 (33), 181 (15), 164 (44),
151 (100) '
uv A axnm(log £)si n}eh 0 18), 257 (3.63), 370 (4.17)

IR ! Vimax cm, - . 1@2 4071219

)ﬁwmgum 79
€ T\Flgure 80

ESIMS

uv i AT (log e), inmetha “. 19). 260 (3.98), 304 (3.80)
IR 5 Vi cﬁ _Filei 7633, 1625

'HNMR  :§ ,_...-,.._;_;.;_- see Table 20, Figure 84
BCNMR  :8 ppm,@O MHz, in CDCl3; see Table ZGFigure 85

4.12 Compound 2§LA2' A4' 6'—Trlmethoxy-3 4-methylenedioxy

mﬁﬂﬁ@ﬂﬂﬂﬁﬂﬂﬁﬂﬁ

Compound|281 was obtained as pale yellow oil (4.1 mg, 0. 3x10 % based on

T A0 AN NN

EIMS : m/z (% relative intensity); 344 (M", 26), 313 (10), 195 (82), 168
(48), 148 (100), 109 (8), 91 (29)

UV : Amax N (log €), in methanol; 207 (4.84), 233(4.51), 285 (4.31)

IR : Vmax cm’, Film; 2940, 1698, 1606, 1455, 1206, 1155, 1126

'"H NMR : 8 ppm, 500 MHz, in CDCl3; see Table 21, Figure 89

BCNMR  :8 ppm, 125MHz, in CDCls; see Table 21, Figure 90
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4.13 Compound 103 (Lanceolatin B)
Compound 103 was obtained as colourless needless, soluble in CHCls (10.7

mg, 0.9x107 % based on dried weight of the stem bark).

EIMS : m/z (% relative intensity); 262 (M, 73), 234 (9), 160(81), 132
(40), 104 (55), 102 (47), 83 (87), 76 (100)

UV : Amax nm (log €), in methanol; 219 (4.28), 263 (4.08), 297 (3.95)

IR : Vmax cm’, Film; 1645, 1405, 1362, 1067

'"H NMR : & ppm, 400 MHz, in ;. see Table 22, Figure 97

BCNMR  :5ppm, 100 MHz, in \ ble 22, Figure 98
4.14 Compound lozmrom‘,llet thyl ether)

s colourles 5’?{2 mg, 1.7x10” % based on

Compound 102
dried weight of the ste
EIMS

UV : i n -*22 4.70), 269 (4.39), 295 (4.29)
IR .

'"H NMR

BCNMR  :§ppm, 100 MHZ-Z%Q S bic 23, Figure 103

4.15 Compound 282 (Tﬁfﬁ-Tetram%y-_s'f'- nethylenedioxychalcone)
Compound Z? va cd as pale yell less, soluble in CHCl;
(347.5mg, 28.5x107 % based on dried weight ; k).
EIMS tm/z (%zlsatlve intensity); 372 (M 3), 34@:99) 341(100), 149(27),

Anal. Caled %ﬂﬂo,gl/ng n‘; w E‘L;lﬁjc 64.04; H, 5.48
ML i S raihiy bkt

'H NMR : 8 ppm, 400 MHz, in CDCls; see Table 24, Figure 107
BC NMR : 6 ppm, 100 MHz, in CDCls; see Table 24, Figure 108

4.16 Compound 284 (Desmethoxykanugin)
Compound 284 was obtained as white solid, soluble in CHCl; (92.1 mg,
7.5x107 % based on dried weight of the stem bark).
EIMS : m/z (% relative intensity); 326 (M", 100), 308 (12), 283(10), 253
(7), 146 (15), 119 (57), 83 (55), 63 (40)
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[8AY% : Amax N (log €), in methanol; 208(5.08), 242 (4.56), 314 (4.47), 339
(4.52)

IR * Viviak cm'l, Film; 1619, 1503, 1445, 1383, 1251

'"H NMR : & ppm, 500 MHz, in CDCls; see Table 25, Figure 115

BC NMR : & ppm, 125 MHz, in CDCls; see Table 25, Figure 116
4.17 Compound 68 (3',4'-Methylenedioxy-7-methoxyflavone)

Compound 68 was obtained as colourless needles (6.6 mg, 0.5x107 % based

on dried weight of the stem bark)

EIMS : m/z (% relative
253 (24), 1

a1 0) 269 (11), 268 (18)

UV : Amax NM 37 (3.96),311(3.81), 334
(3.89)
IR 2 Vinax €
'"H NMR : & ppm,
BCNMR  :8ppm, ]
4.18 Compound 285 (2 diy- 4-methylenedioxychalcone)

11), 315(81), 314

EIMS m/z (94, relative Mensny’);%ﬁl ﬁ

(100 , C’j
Anal. Caled : For CigH30¢; .66 G 66.49; H, 5.24
uv At (0 2, in methanol; 208(4 94), 754 (4.08), 296 (4.09), 344

N 01 Mﬂ mmmm
st VOIS QT AT T

4.19 Compound 287 (3',4'-Methylenedioxy-5,7-dimethoxyflavone)

Compound 287 was obtained as colourless needles (14.1 mg, 1.2x107 % based

on dried weight of the stem bark).

EIMS : m/z (% relative intensity); 326 (M", 100), 325 (52), 297 (38), 296
(28), 280 (31), 253 (13), 146 (42), 134 (10), 88 (22)
uv : Amax nm (log €), in methanol; 220(4.82), 240 (4.35), 265 (4.18), 334

(4.33)
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IR s vmax e, Film; 1653, 1616, 1456, 1325, 1114
'"H NMR : 8 ppm, 500 MHz, in CsDsN; see Table 28, Figure 134
BCNMR  : 8 ppm, 125 MHz, in CsDsN; see Table 28, Figure 135

5. Correlation of Compound 285 to Compound 281 by Reduction with Et;SiH-
CF3;CO;H
To a solution of compound 285 (19.7 mg, 0.058 mmol) in CH,Cl, (0.5 ml),
Et;SiH (0.028 ml, 0.18 mmol) and CF (0.018 ml, 0.23 mmol) were added. The
%18 h. Additional reagents [Et;SiH
(0.028 ml, 0.18 mmol) and G%H (0. ‘915 ol)] were increased and the
n.te eraturWer 12 h. Excess amount of

éa 10@1 mlxt\feg,neutralization followed by

whole mixture was stirred at room te

reaction mixture was sti
NaHCO3 (200 mg) wa
filtration of insoluble
crude product was purifi
3:1) to give three fractions
to give perhydro-comp
compound 285), whereas colo
281 (4.4 mg, 22.3% based o 19-"7'fxfg of c@d 5). The more polar, fraction 3,
was purified to obtain starting ¢ ijbung m;i mg, 13.7% based on 19.7 mg of
compound 285). Ihe}, reaction of this « ion was demonstrated in

Scheme 5 of CHAP \ Iv. | ;?'J
i
6. Evaluation of Biological‘Activties
ot ammr Bl bod 11 DN I NENT

Antimicrgll)lal activity of the grude extracts.and pure compounds were tested
ovin S B ST P10 R s portome
against Escherichia coli ATCC 25922, Staphylococcus aureus ATCC 6538P,
Candida albicans ATCC 10231 and Saccharomyces cerevisiae ATCC 9763. All

tested bacteria were cultivated on Mueller Hinton agar (MHA), while all tested yeast
were cultivated on Sabouraud dextrose agar (SDA) at 37 °C for 24-48 h. The cell
culture were washed from the agar surface and suspended in sterile normal saline
solution (NSS), and standardized to match turbidity standard of McFarland No. 0.5,
provided approximately 1x10® CFU/ml (colony forming unit/ml). Each of molten (20
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ml) media (MHA and SDA) was separated and poured into 9 cm diameter petri dish
and allowed to solidify to form base layer. Tested microorganism (0.2 ml) was mixed
with 5 ml of molten media and immediately added into base layer media in petri dish.
All tested samples were diluted in various concentrations in 10% DMSO in NSS (the
maximum concentration 5 mg/ml) and then applied on steriled cup (300 pl in each) or
paper disc (20 pl in each) for cup/disc diffusion assay. In the case of disc diffusion
assay, these discs were left in sterile petri dish until the solvent was completely dried.
Cups or dried paper discs were place{ﬂ\ ﬂe surface of inoculated petri dishes and

incubated at 37 °C for 24 h for a@ib;c :

‘ yd 48 h for antifungal assay. The
diameters of inhibition zones-%*éasuped. _—-‘_:.’.—r

— "J =

6.2 Evaluation of Anti- Hx ctivity

6.2.1 Anti-HSV | N

Evaluation of anti : : que reduction assay (Abou-karam
and Shier, 1990) was perfor 3 f HS Ve S)an% HSV-2 (186). Virus (30

ﬂ}edium containing various

incubation, the mixtures wer ad&ﬁ?ﬁ;to V‘@s (6x10° cells/ml, 50 ul/well) in 96-
well microtiter plates and 1nmlbat£”at’3% 2 hour. The overlay medium
4 )

containing various ceneentration of test compound {100 Jil/well) was added to the

Vero cell and incubated lifiec ubator for 2 days. The plaques

were counted under an inverted microscope. The cells Were fixed in 10% formalin

and stained wit (NV d’ti/ t for, f aque inhibition was
determined. A@ﬂﬁas j{]ﬁdﬂ ‘m—i%j:j;m:ﬁ‘ The graph plotted
between values of various concentrations and its péieent inhibition®Was used for ICsg
(i N cbenl @oML5b °0 & Wb brobn) deertanision] 6 £

6.2ql2 Cytotoxicity Test

Cytotoxicity was determined by incubating Vero cell monolayer with
complete medium containing various dilutions of sample at 37 °C for 3 days. The

cytotoxicity was then examined by trypan blue exclusion method. The maximum

non-cytotoxic concentration of the sample was used for the anti-HSV evaluation.
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6.3 In Vitro Cytotoxic Assay

The cytotoxicity of sample against human lung cancer cell line, NCI-H460,
was assessed by methyleneblue staining method. Briefly, 1.5x10° cells in RPMI1640
medium supplemented with 10 % fetal bovine serum and 1 mM sodium pyruvate
were incubated in 96-well plates in the presence of serially diluted samples. After a
3-day culture, cell were stained with 0.05 % methyleneblue dye for 30 minutes, and
then thoroughly washed with distilled water. The stained dye was extracted with 3 %
HCI and OD660 was measured wit ' icroplate reader (Dynatech MR600) to
determine cell growth 1nh1b1t10 ‘ 7}

6.4 Determination of CO t ry‘! cti@’h.ﬁ-.-;._-
6.4.1 Cell Culttﬁ fment \
Stock DMEM '\ \
All tissue culture medi | sy s were purchased from Gibco BRL.
The powder of Dulbeeco’ ified meditim ) 10 g) and 49.3 ml of 7.5 %
NaHCO; were added t er. - M N:}jjusted to 11 with distilled
water after pH of 7-7.4 w "d‘, ] ' 1OH. Medium was then filter
sterilized with 0.2 uM nyl ‘ e f filter sterilized 200 mM L-
glutamine was then added to thi Etofrg

Cell Culture Medium
For growing and maintaining cells, stoc EM was supplemented with
fetal bovine serum (10@ final coneentratio C mg/m]Bscorbic acid, 10 ml/l non-

essential amino acid and¢800 pg/l hygromygin B. For drug treatment experiment,

cells were grovﬂ w%}%ﬁ%@%%} ﬂ j‘

Treatmﬂ;'nt of Cells

VRN LR R N
Ballou, 2001) were seeded at 1x10” cells/ml in D at bottomed tissue

culture plates, 83 pl/well, and incubated in a humidified incubator with 5 % CO; for
72 h. Subsequently, cells were washed gently with DMEM without fetal bovine
serum and incubated with serum-free DMEM containing vehicle and tested samples
for 30 min. Medium was replaced with fresh serum-free DMEM containing vehicle,

tested samples and 2 uM A23187, a calcium ionophore. After additional 30 min of
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incubation, medium from each well was collected and placed in -80°C freezer until
further use.

6.4.2 Preparation of Tested Samples

Pure dimethyl sulfoxide (DMSO) was used to initially solubilize the tested
samples at 1x10™" g/ml. Sample (1x107% g/ml in 10 % DMSO) was subsequently
prepared and later diluted before adding to culture medium to yield various

concentrations of samples. Final DMSO concentration in the medium was 0.1%.

6.4.3 Radioimmunoassay (k r Prostaglandin E; (PGE;)
Materials e \_\x‘ //

Anti-PGE, antibody a@ased fr Chemicals and *H-PGE, was

from Amersham. — T ——
Preparation of /11 \'\
RIA buffer was M/ i }2}1&% 13.6 g KH,PO4, 9 g NaCl
and 1 g sodium azide in tefal i of 'Sﬁ«lled‘ water. Subsequently, 1 g of

gelatin was dissolved ﬂhl completely solubilized .

The solution was kept a .

Charcoal dextran s P 2 g dextrans (T-70) in 1 1 of
RIA buffer at 37°C. T ty‘;g&;ms, @o’ was later added and mixed
thoroughly. AR ;’ fm_ '
Stock anti-P%% was prepared by dmgj‘f ﬁ 1 M sodium phosphate
buffer saline, pH 7.4;*e¢ontaining 0.1 % BSA iim azide into one vial of

!

lyophilized powder. TIQ vial was rota y until thd_ﬂowder was dissolved. Ina

RIA, anti-PGE; working Solution was prepated by diluting antiserum stock solution

o saovas s b o 1] 3
G ) G SIHAR F]8 § B o

containing 50 pl SH-PGE,. Anti-PGE, working solution (50 ul) was then added to the
tube. Two blank tubes containing all solutions similar to above sample tubes except
replacing anti-PGE, with RIA buffer were prepared. Similarly, two zero tubes
containing DMEM instead of medium from well were prepared. All tubes were kept
on ice and subsequently incubated at 4 °C overnight. Then, 100 pl of

charcoal/dextran were added to tubes that were being kept on ice. After 15 min, tubes
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were centrifuged at 1500 g for 10 min at 4 °C. The amount of radioactive material in
the supernatant were measured using a Packard scintillation counter.
6.4.4 Calculation of PGE; Level
PGE, levels were calculated from the following equation for percent binding
and compared with the standard curve of known PGE-.
% binding = (average CPMA-average blank) 100

(average zero-average blank)

The levels of PGE2 produc se COX-1 and COX-2 null cell lines
&- enzymes, respectively. DMSO
0 CO 1 Aspirin, indomethacin and

correspond to the activity of
N-(2-[cyclohexyloxy]-4-nit ethanesulfonamide (NS-398) were wused as

(0.1%) was used as a contr

positive controls.

each concentration was caletla SeC ot graph. The ICsg value of each pure

compound was then obtained from the gray

AU INENINYINS
RIANIUNRINYIAE
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