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_ Abstract

Thirty-four extracts from various parts of ten fabaceae (leguminosae) medicinal plants of
Ubonratchani province were prepared. Each extracts were investigated for flavonoids contents.
Among these extracts, 90% methanol extract of B. malabarica leaves contained the highest yield
of flavonoid 25+0.01%. From this result, this extract was further isolated by chromatographic
techniques. Eight flavonoids were purified and their structures Were identified by using UV, MS
and NMR spectroscopy techniques. There were kaenipferol, 6,8-dimethyl kaempferol, 3-methyl

ether, 6-hydroxy kaempferol, afzelin, quercetin, isoquercitrin, quercitrin (18 hyperoside
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Plant species and chemical compounds Plant parts References .
B. candicans
[sitosterol (1) leaves Iribarren and Pomilio, 1983

Et

A

"

campesterol (2)
Me

L

stigmasterol (3) -

HO

cholesterol (4)

s
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Plant species and chemical compounds

Plant parts

References

stigmast-3,5-dien-7-one (5)

CLX

choline (6)

Me,N*-CH,-CH,0OH

trigonellin (7)
Me

Nt
S

Z oo

[sitosterol 3-O-fB-glucoside (8)

iﬁy;

kaempferol 3-O-frutinoside (9)

OH
HO. AN 0.
| I
7 ORut
OH O

flowers

kaempferol 3-O-f-rutinoside 7-O-a-rhamnopyranoside
(10)

OH
RhaO. O.
B
7 ORut
OH o]
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Plant species and chemical compounds Plant parts References -

D-pinitol (11)
gH

sitosterol 3-0-B-D-xylopyranose (12) aerial parts Iribarren and Pomilio, 1984
Xyipyranose—()
sitosterol 3-O-f-D-riburoronofuranoside (13) aerial parts Iribarren and Pomilio, 1985
Ribfuranocse— *
sitosterol 3-O-f-D-xyluronofuranoside (14) aerial parts Iribarren and Pomilio, 1987
Xylfuranose——0'
B. championii
5,6,7,5 -tetramethoxy-3',4 -methylenedioxyflavone (15) roots Chen et al, 1984

OMe

OMe O

5,6,7,3',4",5"-hexamethoxyflavone (16)
OMe
QOMe

OMe
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Plant species and chemical compounds Plant parts References
5,7,5 -trimethoxy-3',4 -methylenedioxyflavone (17)
OMe O
5,6,7,3', 4™-pentramethoxyflavone (18)
OMe
MeO. l N oMe
MeO’ 7
OMe O
5,7,3'4',5"-pentramethoxyflavone (19)
OMe
MeO.
l OMe
OMe O
5,7,3' 4"-tetramethoxyflavone (20)
OMe
OMe
B. fassoglensis
lithospermoside (21) roots Fort et al, 2001
N
=
OGle
B. guianensis
4'-hydroxy 7-methoxyflavan (22) stems Viana et al, 1999

OH




AT 2 (AlD)

Plant species and chemical compounds Plant parts References
lapachol (23)
O
_OH
L
9} .
5,6 ,7,3 "-tetramethoxy-4'-hydroxyflavone (24) stems Almanza et al, 2001
OH
MeO. /O l OMe
Met
OMe O
5,6,7,4-tetramethoxyflavone (25)
OMe
MeO. O
|
Me
OMe O
B. malabarica
racemosol (26) roots Kittakoop et al, 2000

HO OMe

de-O-racemosol (27)

He O "jéu.
(2

Ho OH

preracemosol A (28)

OMe J)—'
Ho~ i

OH
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Plant species and chemical compounds Plant parts References -
preracemosol B (29)
B. manca
isoliquiritigenin 4-methyl ether (30) Stems Achenbach et al, 1988

OMe

HO.

OH

liquiritigenin 4-methy! ether (31)

OMe
H
HO. | N O. =
P
(0]

7,3"-dimethoxy-4 ~hydroxyflavan (32)

OH
MeO. oy @
#

3'4"-dihydroxy-7-methoxyflavan (33)

' OH
Me! : 0. N
| = - OH
/

2,4"-dihydroxy-4-methoxydihydrochalcone (34)
OMe
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Plant species and chemical compounds

Plant parts

References

5,5 '-dimethoxylaﬁciresinol (35)

OMe

OH
OMe

hydroxypropioguiacone (36)
OMe

i
HO(H2C),C— OH

syringaresinol (37)
OMe
HO.

chrysoresinol (38)

OH

HO.

/

| l OMe

OH (o]

luteolin 5,3-dimethoxy ether (39)
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Plant species and chemical compounds

Plant parts

References

isoliquiritigenin (41)
OH
. 9
oy

OH o]

isoliquiritigenin 2 —methyl ether (42)

OH

HO

OMe O

echinatin (43)

ROYRT

[¢]

OH

liquiritigenin (44)

OH
Y
Hﬁ\qt;j =

[e]

liquiritigenin 7-methyl ether (45)

OH
H
MeO. i ~ 0. =
o

o]

7,4'-dihydroxyflavan (46)

OH
H
HO. ~ O A.“‘\\\\@
)

4'-hydroxy 7-methoxyflavan (22)

7,4"-dihydroxy-3' -methoxyflavan (47)

ot
191
"o \ji(j"“"“\ OMe
|
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Plant species and chemical compounds

Plant parts

References

obtustyrene (48)

o

3-O-galloylepicatechin (49)

OH
Hi o
N OH
.(""/0 0

H
OH

B. megalandra

kaempferol (40)

leaves

Estrada et al, 2005

quercetin (50)
OH

HO.

/

OH
| |

OH
H

quercetin 3-O-a-rhamnoside (51)

OH O

OH

ORha
OH o]

quecetin 3-0-a-(2"-galloyl)rhamnoside (53)

OH

HO. 0.
- | OH
OGallRha
o

OH
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Plant species and chemical compounds

Plant parts

References

kaempferol 3-O-a-(2"-galloyl)rhamnoside (54)

OH

OGaliRha

B. purpurea

butein 4-O-f-L-arabinopyranocyl-O-f-D-galactoside (55)

GaIAmO\[ AN l
G

OH O

seeds

-

Bhartiya and Gupta, 1979

3 4-dihydroxychalcone 4-O-f-L-arabinopyranocyl-O-f-

D-galactopyranoside (56)
H
OH

IA
GalAraO SN

| |

\

seeds

Bhartiya and Gupta, 1981

2,3-dihydroxypropyl oleate (57)

PN

OH

seeds

Kuo et al, 1998 .

2,3-dihydroxypropyl linoleate (58)

(0]
/=\/=\
HO/\]/\O/“\(Cth (CHz)4CHs
OH

2,3-dihydroxypropyl 16-hydroxyhexadecanoate (59)

(o]
/U\ OH
HO/Y\O (CH2)7s
OH
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Plant species and chemical compounds Plant parts References
6-butyl-3-hydroxyflavanone, 6-(3"-oxobutyl) taxifolin
(60)
H
OH
HO o_ .-
Hﬁcw
OH .
O OH (o]
5,6-dihydroxy-7-methoxyflavone 6-O-f3-D- stems Yadava and Tripathi, 2000
xylopyranoside (61) \
MeO. N 0.
| !
XylO ~
OH (o]
6,4'-dihydroxy-3 ~prenyl-3,5,7,5 -tetramethoxy flavone 6- | stems Yadava and Sodhi, 2001
O-or-D-rhamnopyranoside (62)
<
OH
MeO. I SN 0. | oMe
RhaOQ 7 OMe
OMe '0
bauhiniastatin 1 (63) roots Pettit et al, 2006

H

j[ e
MeO -
OH

bauhiniastatin 2 (64)

o

T

MeO =
o]

OH

bauhiniastatin 3 (65)
OH
T
|
MeO’ / =

OH
OMe
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Plant species and chemical compounds

Plant parts

References

bauhiniastatin 4 (66)

OMe

B. racemosa

trans-resveratrol (67)
OH

OH

heartwoods

Anjaneyulu et al, 1986

pacharin (68)
OH

== OMe

0 OMe
Oh

de-O-racemosol (27)

kaempferol (40)

quercetin (50)

kaempferol-3-O-rhamnoside (52)

kaempferol-3-0--galactoside (69)

OH (4]

Seed coats

Jain and Srivastava, 2001
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Plant species and chemical compounds

Plant parts

References

kaempferol 4"-methyl ether (71)

OMe
HO. 0.
; OH
0

OH

quercetin 5,7,3",4 " tetramethy] ether (72)
OMe

OMe

B. rufescens
5,6-dihydro-11-methoxy-2,2,12-trimethyl-2H-naphthol
[1,2-11[1]-benzopyran-8,9-diol (73)

HO

root bark

Maillard et al, 1991

11-methoxy-2,2,12-trimethyl-2H-naphthol [1,2-f1[1]-
benzopyran-8,9-diol (74)

racemosol (26)

1,7,8,12b-tetrahydro-2,2 4-trimethyl-2H-
benzo[6,7]cycloheptal[1,2,3-de] [1] benzopyran-5,10,11
triot (75)

Me e

-~ OH

S

Ho
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Plant species and chemical compounds

Plant parts

References

B. saccocalyx

bauhinol A (76)

Me Me

Apisantiyakom et al, 2004

bauhinol C (78)

OH

- X

B. sirindhorniae

(28)-eriodictyol (80)
OH
OH

HO._ )

OH 0]

leaves

afAunaTuLlaSAME, 2548
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Plant species and chemical compounds Plant parts References
(25)-naringenin (81)
OH
HO. ‘ P O/
A
OH O
OH ©
isoliquiritigenin 4-methyl ether (30)
isoliquiritigenin (41)
B. splandens
bausplendin (83) woods Laux et al, 1985
0
MerI N O. I 0>
o 7 OH
(-
B. tarapotensis
cis-2,4-dihydroxy-2-(2-hydroxyethyl) cyclohex-5-en-1- leaves Braca et al,2001

one (84)

OH

HO(H2C)2Cs,,
HO




15197 2 (Aw)

20

Plant species and chemical compounds

Plant parts

References

apionic acid (85)
HO

COO—CH,
HO— = I
(IIOHCH20H

CHOH
COOH

(-)-isolariciresinol 3-@-O-f3-D-glucopyranoside (86)
MeO. _CHOH
HOJCQ\CHZO—GIC

A

OH

(+)-1-hydroxypinoresinol 1-O-/-D-glucopyranoside (87)
OMe
HO.

GlcO----

OH
OMe

isoacteoside (88)
HO

COOCH
HO-
OH HO O(CH)p—
Hgﬁll

luteolin 4'-O-f-D-glucopyranoside (89)
OGiu

HO. o O

oY

OH ]
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Plant species and chemical compounds

Plant parts

References

indole-3-carboxylic acid (90)
COOH

A

N
I
H

B. thonningii

griffonilide (91)

0= OH
0= !
—

Barks

Okwute et al, 1986

B. variegata

[sitosterol (1)

stem

Gupta et al, 1980

lupeol (92)

/ll//,/,”

naringenin 5,7-dimethyl ether 4'-rhamnoglucoside (93)
ORNaGlu

.

5-hydroxy-7,3'4",5 “tetramethoxyflavone 5-O-f-D-

xylanopyranosyl-(1=2)-a-L-rhamnopyranoside (94)

seeds

Yadava aﬁd Reddy, 2001
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Plant species and chemical compounds

Plant parts

References

bauhinione (95)

o]
I I OMe
Me
(o]
MeO

stems

Zhao et al, 2005
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2.2 maanll .
2.2.1 Analytical Thin-Layer Chromatography (TLC)

2.2.1.1 Normal phase Thin-Layer Chromafography

Technique : One dimension, ascending

Adsorbent : Silica gel 60 F,, (E. Merck) precoated plate (Aluminium sheet)
Layer thickness : 0.2 mm

Distance ~ :S5cm

Temperature : room temperature (25-35 °c)

Detection : 1. Ultraviolet light at 254 and 365 nm

2. 1 % diphenylboric acid-ethylamino ester and polyethylene

glycol

2.2.1.2 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 : 5cm

Temperature : room temperature (25-35 °C)

Detection : 1. Ultraviolet light at 254 and 365 nm

2. 1 % diphenylboric acid ethylamino ester reagent



2.2.1.3 Reverse phase Thin-Layer Chromatography

Technique : One dimension, ascending

Adsorbent : RPjg Fy5s (E. Merck) precoated plate (Glass plate)
Layer thickness : 0.25 mm

Distance :S5cm

Temperature : room temperature (25-35 °C)

Detection : Ultraviolet light at 254 and 365 nm

2.2.2 Column Chromatography
2.2.2.1 Column Chromafography
Adsorbent: Silica gel 60 (70-230 mesh); particle size 0.063-0.200 mm
(E. Merck) or |

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

(E. Merck)
. s 1 d' 9 9 o o &' a 1
Sample loading : AZAIUAIBENNABINIIENAIuA I Iaza1e vIniui 1 column
o o A . ' o/ 9
Detection : thawadanuen 1@ (Fractions) A379001UA28 TLC dUnaNaAI0

v
MIA0IUV light 910UUNUAY sprayed with 1 % diphenylboric

acid ethylamino ester reagent

2.2.2.2 Gel Filtration Chromatography

Gel filter : Sephadex LH 20 (Pharmacia)

Packing method : Gel filter was suspended in the eluent and left standing to swell
for 24 hours prior to use. It was then poured into the column
and allowed to set tightly.

Sample loading : azanufetieRdeImsuondlefitazaty s ld column

Detection . vhduasafiuon'lg (Fractions) AT7980UAE TLC Fananadae
MIABIUV light mmfuviué’\"w sprayed with 1 % diphenylboric

acid ethylamino ester reagent
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2.2.3 Spectroscopy
2.2.3.1 Mass Spectra
. Y 4 .
Electron impact mass spectra (EIMS) YadenTeaile Polaris Q mass

spectrometer (MN1INGYUTIAQ)

2.2.3.2 Proton and Carbon-13 Nuclear Magnetic Resonance (1H and 13C-NMR)
Spectra
'H NMR (500 MHz) a2 °C NMR (125 MHz) spectra Jda0ta384ile Bruker 500
spectrometer (‘i'l‘Wm\iﬂiﬁfllﬂﬁVImﬁ’U) NOE spectrum gﬂﬁlﬂﬂ!ﬁéﬂﬂﬁﬂ Bruker 300 spectrometer
MInodouiiag) 'H NMR (400 MHz) 1oz °C NMR (100 MHz) spectra Sagauinesile

JEOL ECP 400 spectrometer (Faculty of Pharmaceutical Sciences, Chiba University)

2.3 ShmIsumiananniy

thdwmen iy ldvesiais 10 silamumnad 4 ihlleuldudsfigamad iy
50°C mniudesliTivaiiningay afadan hexane Memiadaudiihilviueen viniiu
WinABAIY  90% methanol umseialuszimeliuiaTnaeld rotary evaporator MinAwde
&30 10% methanol HuensadaliszmeliutaTaold rotary evaporator v2ldmsasasu 90%

16822 10% methanol

2.4 marnfSananlailauesd (mg rutin equivalent/g extract)

Yiensafad 90% methanol AE 10% methanol Hiada 1A mSinama TauesdTag
75909 Miliauskas et al, 2004 dafl dhmsadaidesmsvlSinaaTueedin 1 ml @
aluminium trichloride (AMFAU 20 g/1) a4l 1 ml (39919478 ethanol 1 1@er15US et 25
ml #7915 40 urdt mnif"uiﬂmnﬁ@,ﬂﬂﬁuumﬁ'w UV spectrophotometer i 415 nm 142817
i Tauesdifloufumsarmenasgu rtin finonndudy 005 g udazdedian 3

Vv
1 (triplicate)
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a4 - v a & vy 4
2.5 mIugnmIuIgnBuazmsAnKIgasiasevvesmsuigninndude,
Y 9) ::’ =) o o 2 o o ) d" °
asafannlududsaaSnada luesdinaiigs  Jahasadannieiuwhmg
a’ o = ]
uenauldmrsuiqni laoldinaiiamaeannTansaequazmsanugas Tnsearedae

matamaala Taams

2.5.1 MIBUAMENES
o [ 9y 4" < 9 ! @ v
ihasadannlududenlsina 502 g uenliiiluduada (fractions) A28 vacuum
liquid chromatography Tao 14 silica gel 60 du stationary phase YMMT¥ZA15ULL polarity gradient
manner @78 mobile phase 721U1 methanol : dichloromethane anududuy ‘0%, 10%, 20%, 40%,
[ ¥ .
50%, 60%, 80% Uz 100% INuduaRaignyzeenmnATIaz 500 ml nfFvuisundazduada
9 v ) »
@ TLC nimiusawduadailytiuu TLC (TLC patterns) fitmitoufu13domu duiuee1d

E 4 Y
dwanannludud@oianun 13 dauana

3 9 }
MINN 3 hminvesduaia 90% methanol voe 1T eI ININNITUONATY column

sy 4
chromatography Asen 1

@Iuann (Fraction) vl ®
BL-1 034
BL-2 0.36
BL-3 156
BL-4 0.77
BL-5 0.45
BL-6 1.64
BL-7 1.06
BLS 1.55
BL-9 3.6
BL-10 2.71
BL-11 11.68
BL-12 21.06
BL-13 1.96
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2.5.2 NSUANENSINEIUANA BL-2
duafia BL-2 (0.36 g) 1 MEnAI8 ODS MPLC column Tngld 25% water 1
methanol 151 mobile phase 12 [&duarasn 6 dauada auafia BL-2-3 12AnAZn8Ua0n
Thvoauduiiuars B-1 1511a 5 mg dauaia BL2-5 11 uendeds ODS MPLC column
Tau14 25% water 11 methanol 1Fy mobile phase 921Ams B2 151t 7 mg uazes B-3
31181 0.0012 mg

2.5.3 MSHENENININTIUTNA BL-S5
dueia BL-5 (0.4 g) nuende silica gel 60 column TA81Y 2% methanol lu
chloroform 11114 mobile phase 15‘1]60“%05’1?]11615 B4 USum 122 mg
2.5.4 MSUBNIININTIUTNA BL-7
uenaUARA BL-7 (1.0 g) A0 sephadex column 1at14 methanol tiludase 18eu
afideutn 11 dauara ihdaaria BL-7-7 Tluenas 1WuSqn#ae 0DS MPLC column g
11 40% water 11 methanol 1ilu mobile phase 14a13 B-5 151 4 mg
2.5.5 MIUANEIINNT IMHA BL-9
uenduaia BL-9 (3.0 g) A1 sephadex column 16614 methanol flud e 18w
aniatiosdn 10 dauara iduaria BL-9-4 ilugnans1WuSqni¥ae DS MPLC column Tag
19 50% water 11 methanol i3} mobile phase 1§ 1svSans 2 ¥iin 18un @13 B6 Ui 6
mg LUAS®1T B-7 (7 mg)
2.5.6 MILANENINNTIUTHA BL-10
ﬁ1ﬁ1uﬂﬁ'ﬂ BL-10 (2.0 g) VWHNAIY C-18 reversephase column Taels 10, 20, 30, 40,
50 % water 11 methanol 1i}u mobile phase 12 |ddadados 8 dawada nsuenaIseIn
dauafinuiqns BL-10-6 tozdauaa BL-10-7 @20msl4 ODS column & 50% water 1

methanol i1 mobile phase I¥es1lszneu B-6, B-7 1oz B-8 151101 1,2 uag 4 mg

NaNIIANE
- w M o = P
2.6 HaMsIAIENEISARANYIEINNTANY 10 ¥ila
v
HANAENT 10 yiauadade 90% uaz  10% methanol MUAAVLUAZHIU
nizvumsi msadaudises Wmsadauduiiu ¢ waziunfadly % yied Suaacly

A1519% 4
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d [v) H °
27 wamamifBnamsdalhuesdvesmsatatyiminninm 10 ¥ila

diothasasaRyianiadie 90% uag 10% methanol UM 34 asana v1dSuw

o A 1 = =Y ¥ t [ H
o Tueea desudazyialiuSinamsiunndiasy swazvvauaaslumsien s

4 : o a o
MINN 4 Dninmsaiaud 19N AY9e Fabaceae las % yield

io dadih | shwiiods | shteas % yield | wminens | % yield
mana @ avav avavy
90 % MeOH 10 % MeOH
® (®
ANBY Ty 120.0 22.0 18.3 8.0 6.7
ddu 500.0 9.0 |18 2.0 0.4
newadu | miledu | 1100 34.0 30.9 6.0 55
mawin | Ty 500.0 78.3 15.7 9.01 1.8
fdu 483.0 20.5 43 5.0 1.0
i Ty 749.0 56.1 7.5 38.0 5.1
a1du 400.0 109.0 27.3 3.0 0.8
wus1wdv | miledu | 217.6 68.1 31.3 6.0 2.8
vunse | lu 430.0 82.3 19.1 28.0 6.5
a1y 400.0. 65.4 16.4 17.0 43
aoanuey | lu 926.8 161.0 17.4 27.0 2.9
dduy 820.3 99.6 12.1 16.0 2.0
ZATRETL (YR I O] 980.0 40.7 4.2 8.0 0.8
d1du 500.0 168.1 33.6 18.0 3.6
Ty miloAu | 340.0 27.0 7.9 2.0 0.6
Suden T 510.0 122.3 24.0 17.0 3.3
A1du 500.0 54.1 10.8 18.0 3.6




] 9
MmN 5 UTinaa Tussannmsadaudadu 90% uag 10% methanol 1INR9e

i Winamimliuesdues Winavialuesdves
MSATATU90 % MeOH | msaiatse 10 % MeOH
(mg rutin/g extract) (mg rutin/g extract)
qnos 7.08+0.02 1.44+0.06
0.09+0.07 1.23+0.03
ngaiy 0.61+0.01 0.67+0.02
mauiln 4.54+0.04 2.58+0.01
0.73+0.47 0.92+0.03
e 1.12+0.09 4.57+0.04
0.36+0.00 0.97+0.01
UNTIFAN 25.2+0.01 1.014+0.05
1NUIATE 1.34+0.02 2.40+0.02
0.52+0.06 1.52+0.14
ABINNBY 3.27+0.02 4.93+0.02
3.92+0.01 2.67+0.04
HUTIAY 1.49+0.04 3.80+0.02
0.96+0.01 2.67+0.04
thuu 7.02+0.07 1.39+0.01
duder 25.9310.01 6.94+0.13
2.04+0.02 0.32+0.02
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2.8 wamsﬁnuﬂnwa%’nnNnﬂﬁﬁwmﬂﬂimmn%mmsu?q*nii"
(Spectral data of Isolated compounds)
2.8.1 tenanyaivesas B-1
a3 B-1 dlumnsilszneudinies aza1ely acetone
EIMS : m/z (% relative intensity), 328(IM]", 100), 327 (52), 309 (17), 285 (18)
UV :A_. nm, in methanol 331, 275, 209, 208
'HNMR : 8 ppm, 400 MHz in acetone-d, T16azidsauansluaisiai 6

®C NMR : 8 ppm, 100 MHz in acetone- d, 1wazovauaailumsned 6

2.8.2 tendnHalve s B-2
@13 B2 iflumsdsznendmaes aza1ely acetone
EIMS : m/z (% relative intensity), 286([M1",100), 231 (34), 149 (23), 73 (22)
UV : A, nm, in methanol 367, 323, 266, 219

"HNMR : O ppm, 400 MHz in acetone-d, 31gnzPvALTA UM 7

2.8.3 18ndnyelvesats B-3
13 B-3 uasdszneumivies azansly acetone
EIMS : m/z (% relative intensity), 302 ([M]",3.64), 300 (100), 243 (11), 226 (8)
UV : A, nm, in methanol 327, 345, 287, 213

'HNMR : O ppm, 400 MHz in acetone-d, T10azOvALTAIlUAITNN 8

2.8.4 1BNANHAIVRINS B-4
@13 B-5 fiuvowdadmaes azarwlu acetone
EIMS : m/z (% relative intensity), 302 (IM]', 21), 265 (16), 208 (18), 207 (21), 167 (100),
84 (93), 78 (43), 66(69) -
UV A nm, in methanol 372, 371, 255, 207
'HNMR : 8 ppm, 500 MHz in acetone-d, s1eaziBoauanslumsieii o

CNMR : & ppm, 125 MHz in acetone- d, 31wazBoauaaslumsd 9



2.8.5 1BNANHAIYBIETS B-5
a13 B-siiluvededivies azaiulu acetone
FABMS : m/z (% relative intensity), 433 ([M+H]+, 22), 369 (4), 185 (100), 93 (75), 75 (15)
UV :A__nm, in methanol 342, 264,211
'"HNMR : & ppm, 500 MHz in acetone-d, swazoauaasluasnd 10

C NMR : O ppm, 125 MHz in acetone- d,310aztBoauaalua1sen 10

2.8.6 1ONANHAIVBIET B-6
19 B-6 ti‘.lmnmu’i‘nﬁmﬁm ﬁ$ﬁ1ﬂ1u DMSO
EIMS : m/z (% relative intensity), 464 ([M]+, 7), 449 (15), 339 (36), 95 (83), 81 (100),
67 (91), 39 (10)
UV :A,, nm, in methanol 358, 257, 208
'H NMR : & ppm, 400 MHz in DMSO-d,51waziBuauaaslumiteii 11

C NMR : 0 ppm, 100MHz in DMSO-d,5waziBoauaailuaisiein 11

2.8.7 (BNENYIYOIES B-7
@15 B-7 luveudedimies azawlu acetone
FABMS : m/z (% relative intensity), 449 (IM+H]', 15), 185 (100), 93 (95), 75 (20)
UV :A__ nm,inmethanol 350, 256,210
'H NMR : & ppm, 500 MHz in acetone-d, S16aziduaiiaaslumsiait 12

C NMR : O ppm, 125 MHz in acetone-d, 510azduauaaalumsian 12

2.8.8 tendnvalivesals B-8
#15 B-8 iluveadsdimies azarwlu DMSO
EIMS : m/z (% relative intensity), 464 (M, 1), 358 (10), 302 (100), 228 (20), 173 (14),
81 (21)
UV :A__nm, in methanol 360, 257, 208
'H NMR : & ppm, 500 MHz in DMSO-d, s1wazidvauanaslumsiei 13

®C NMR : O ppm, 125 MHz in DMSO- d, 376az108aLaad lums 19 13
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andsewanmsfne

3.1 msany1f3inas favonoids Yeamsana
m3An¥1TuI flavonoids YOIMITAAATIUIU 34  A1TANANINTITANA 90% UL
o 1 a 4 =Y
10% methanolinly #1u uazdumidoAuvesnsluA fabaceae 1110415 flavonoids &
AUUANARAU TAuaglugaa 0.09-25.93 mg rutin equivalent/g plant extract 1AYTTANA 90%
} 4 y
methanol Y83 luduifenszuansllTuiat flavonoids HWﬂﬁqﬂ 25.93+0.01 mg rutin equivalent/g
plant extract '
A =3 = ] o v 1 o 9 1 LY | v
dienfSsufsuszr aasanannaulutazdiuddununmsadadiuluau
’ v
Ingjez 1¥1/51nat flavonoids ganiidudmidunamsaniadag 90% uag 10% methanol
- a Aad wy v A
3.2 maAnwimsuIgnEnuenldainludude

1 4
Wﬁi‘il'\ﬂﬁ"lﬂ'ﬁﬂﬁlﬂlﬂﬁ'mﬁﬂ’]ﬁ”w 90% methanol 'lj’lll’lutlﬂﬁﬁi]"lﬂﬁ"wmﬂﬁﬂ'Vl'NIﬂill'l

T o 9 = qln’: a a’l‘ ° = s 'Y} de gy 9 !‘
ﬂﬂi'w\lﬂ']ﬂ‘] ulﬂﬂ']i’l]iﬁ:ﬂﬁ'ﬂﬁ'ﬂllﬂ 8 Hum %']ﬂuu'V]1ﬂ15“q%ulﬂﬂﬁﬂﬂmlUﬂQﬁuﬂQUﬂ'ﬁiﬂf~

UV-VIS spectrophotometer WUTIAISUAAY maximum absorption peaks ﬁ 2 AUMUS (350-372
uag 240-270nm) 1J'~1‘1d:’51 flavonoids ﬁuun"lﬁ’ﬁi‘lunfcju flavonol (Harborne, 1994) §Q1flunq'u
flavonoids TNy hydroxyl wnuARd e C-3 ilmﬁy'uv'i1msﬁu6’umnﬁ'nynfmiu?qw€
UAazYATABMIINATIANIG spectrometer ALIA Mass spectrometer, 1D liag 2D NMR

spectrometer
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¢ w ¢ ad
3.3 mstigaiendnuaimsuIgninuenla

3.3.1 myiigailendnwaiainlizney B-1
mmdszrey B-1 fnen ldezlidnuaziiuvewdadnies vinfoyaves EmMs
spectrum K@Y molecular ion [M]* 1l m/z 328 ATINUYAT Tllmf}’ﬁ CsHsO¢ UV spectrum (AR

absorption bands # 331, 275, 209, 208 nm (A0 flavonol nucleus 910 'H NMR spectrum

ua’m;ﬂuun AABB’ éoupling Y09 aromatic ring protons Taedunann O 7.04 (J= 8.8 Hz,

each) taz 8.08 (/= 8.8 Hz, each) ppm ATINUANINYS H-3,, H-5' and H-2', H-6 VOIYAT
Tnserde  vinfeyaves proton signals wanuavenl¥mswhmnlszaey B1
@151U52nOUTININ kaempferol derivative uanmm‘fu singlet proton signals 3 dumdaldua
0 2.14,2.32 uag 3.87 ppm UAAINAISINY CH, unuRiAg e C-8, C-6 LamIUNUives

Wy OCH, 1 C-3 windoyaves

9

13 Yy &
C NMR spectrum iaadldmunluanavesanstl

U52n8URI0 carbon §117U 18 BzAeu Tasutiaily carbonyl carbon 1 B2ABY sp’ carbons 14
3 b} [ J’ @ < e d"ﬂ
PzABN LAz sp’ carbons 3 Bzmou Yeyawmartvzmivayudimsiastiiiuwailivea
(flavonols) #1iiny methyl unz methoxy umuit  Tudwmia C-3 fignunuii@aeny methoxy
tudueIn NOE difference spectrum HBIvIn@ MU H-2', H-6' (O = 8.08 ppm) ISUTAR
. . 4 . . d ' o L4 a o
enhancing signal 1if® irradiated ﬁﬂy‘ methoxy © =387 ppm) INMINFIUBNANHAUTT B-1
[ 4
WUET B-1 A9 6,8-dimethyl kaempferol, 3-methyl ether (96) wiounanlFououdusieau

msAnuIneuUnIi (Ibewuike et al, 1996)

Figure 2 NOE difference effect of compound B-1
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Table 6 The 'H and 'C NMR data of compound B-1 in acetone—dj

Position 'HO (ppm), J (Hz) Bcd (ppm)
2 156.3
3 1389
4 179.7
5 157.5

6 105.6
7 160.3
8 102.2
9 152.9
10 107.3
1 123.0
2 8.08 (1H, d, 8.8) 131.1
3 7.04 (1H, d, 8.8) 116.4
4’ 160.8
5! 7.04 (1H, d, 8.8) 116.4
6' 8.08 (1H, d, 8.8) 131.1
6-CH, 232 (1H, 5) 7.9
8-CH, 2.14 (1H, 5) 8.2
3-OCH, 3.87 (1H, 5) 60.0
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332 msignilendnueimalszneu B2

alszaou B2 ‘7;uuﬂ"lﬁ"uzﬁﬁnymztflum}amﬁiﬁmﬁaq indeyasin  EIMS
spectrum WAA molecular ion [M]* i m/z 286 asafugas lana C,H,0, UV spectrum LA
absorption bands T 367, 323, 266 1oz 219 nm INdeya 'H NMR spectrum (ErAId ML
aromatic ring protons ﬁ 0 7.02 (/= 9.0 Hz, each) Uaz 8.16 (J= 9.0 Hz, each) ppm Wudumida
H-3', H-5' uag H-2', H-6' ¥09gAs 1A5a013 19 proton signals # & 6.27 (/= 2.0 Hz) uaz 6.57 (J=
2.0 Hz) ppm ludumis H-6 1oz H-8 veagns Inseaing dnvmzuazdumiadyeaves
mmlszneviladiefumlszney B-1 sindeyanimanssanauaznoufoudeyafudiil

¥y,
sy Budrensafiguiiondnuel1d31a1s B-2 fifie kaempferol (40) (Matthes et al, 1980)

Table 7 The 'H and "C NMR data of compound B-2 in acetone—d;

Position 'HO (ppm), J (Hz)
6 6.27(1H, d, 2.0)
8 6.57 (14, d, 2.0)
2! 8.16 (1H, d, 9.0 Hz)
3 7.02(1H, d, 9.0 Hz)
5 7.02(1H, d, 9.0 Hz)
6’ 8.16 (1H, d, 9.0 Hz))
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333 msfigoriendnusiminliznen B-3

msdszney B3 fuenlfezidnvasiluvewdidmies  vindeyavesEmMs
efAa molecular fon [M]" i m/z 302 asefugasTumana CH,0, ¥oya UV spectrum UaAg
absorption bands 71 327, 345, 287 waz 213 nm 9Indeya 'H NMR spectrum (AR UMY
aromatic ring protons ﬁ O 7.01 (/= 9.0 Hz, each) uaz 8.01 (J= 9.0 Hz, each) ppm :‘Nﬂﬂﬁ'u
dwmids H3Y, H-5' waz H2, H-6' lugaslaseadn dnvazuazdumisdygiuves
amlszneuiindofumsilszno B2 A kaempferol LAWLIRES proton signals # O 6.61 (5)
ppm FensafuAumiie H-8 Taufid s H-6 sziing hydroxy iumuitguiu 18nndeyaves
mass spectrum vasnInMfSouiioudeyaiuswaun1sANy 1Yo Hattori et al, 1992 €11150)

a3 ldnasiine 6-hydroxy kaempferol (98)

Table 8 The 'H and C NMR data of compound B-3 in acetone—d;

Position 'HO (ppm), J (Hz)
8 6.61 (1H, S)
2! 8.01 (1H, d, 9.0 Hz)
3 7.01 (1H, d, 9.0 Hz)
5! 7.01 (1H, d, 9.0 Hz)
6' 8.01 (1H, d, 9.0 Hz))
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3.3.4 myfigniendnvaimylszney B4 |
msdsznen B-4 fwenl@uildouazdiuvewdidmdos UV spectrum werma
absorption bands 7 372, 371, 255 uay 207 nm ga3 luona C,H,,0, Tnedunaninnisnaasa
EIMS GAB\‘II.lﬁN M1 ﬁ m/z 302 ﬁl'lﬂ"i’l'ﬂgl,ﬁﬂlm 'H NMR 14299 meta coupling doublet protons
52N 119 H-6 Llag H-8 ﬁ 0 6.27 uaz 6.53 ppm (J=2.0 Hz, each) 74 ABX coupling type protons
# 8 7.0 (U= 8.5 Hz), 7.71 (J= 8.5, 2.0 Hz) 1oz 7.84 (J= 20 Hz) ppm Fedumiamarit®ud B-5 '
H-6' taz H-2' ﬁ'at‘i’:umﬂmiﬁqumﬂﬁ'nytﬁwuhms B-4 fi® quercetin (50) e

affsuieuiunsaumsfnuneuniin (Markham et al, 1978)
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Table 9 The 'H and C NMR data of compound B-4 in acetone-d

Position 'HO (ppm), J (Hz) “cd (ppm)
2 157.7
3. 136.7

4 176.6
5 162.3
6 6.27 (1H, 4, 2.0) 99.1
7 164.9
8 6.53 (1H, d, 2.0) 94.4

162.0
10 104.1
1’ 1214
2’ 7.84 (1H, d, 2.0) 115.7
3 145.8
4’ 148.3
5' 7.00 (1H, d, 8.5) 116.2
6' 7.71 (1H, dd, 8.5, 2.0) 123.7
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335 msigaiiendnvsimsiazneu B-5

asdszney B-5 (uveswdidiinies winuv spectrum LAY absorption bands ﬁ
342,264 Uz 211 nm  Mindeyaiinanssdae FABMS uaas [M+H]' #i m/z 433 ansaiugas
Twana C,H,0,, “C NMR spectrum uaaei1uau carbons fitluesdsznouluTuagal
Wanun 21 ozaeu Taouviaihy carbonyl carbon 1 BYAONIUAY aromatic carbons 14 BZADY
ﬁué’u’hmifrtﬂumsﬁTWQn flavonol  9Indioyadana19ziiundall methine carbons S
22 ABUNTOUEY methyl carbon 1 BEABNIAAIIMITTIAIA thamnose 8dluTuana 1n 'H
NMR spectrum @12150 4@ yaaiuenduimii protons A199) Baai & 551 (H-17, 4.23 (H-
2", 3.67 (H-3"), 3.31 (H-4"), 3.40 (H-5") uaz 0.88 (CH,-6") lﬁ"ﬂﬁ%ﬁm‘lm coupling constant
52119 H-1" Ay H-2" (J=1.2 Hz) UdAId3 a-configuration Y93 rhamnopyranosyl unit (Harborne,
1994) 9INMSANYT HMBC spectrum  Sududumiisiiina rhamnose nzfidumia ¢-3
404 kaempferol TagdanA9IA correlation sx1 318 H-1" (B, 5.51 ppm) i C-3 (O, 135.8 ppm)
@MYL carbons 1@¢ protons Wanuatuiuds HMQC uaz HMBC spectra weuia
nSouisudussnumsannneunt mldaunsafiguiendnusicnslszney B-s 141

lﬂu’d 15 afzelin N30 kaempferol 3-O-a-rhamnoside (52) (Matthes et al, 1980)

Figure 3 HMBC correlation of compound B-5
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Table 10 The 'H and "C NMR data of compound B-5 in acetone—d,

Position 'H O (ppm), J (Hz) B O (ppm)
2 158.1
3 135.8
4 179.3
5 163.2
6 6.26 (1H, d, 2.4) 99.5
7 165.0
8 6.47 (1H, d, 2.4) 94.6
9 158.0
10 102.6

B 122.5
2 | 7.85 (14, 4, 8.9) 1317
3 7.01 (1H, d, 8.9) 116.1
4 160.9
5’ 7.01 (1H, d, 8.9) 116.1
6' 7.85 (1H, d, 8.9) 131.7
1" 5.51(1H, d, 1.2) 102.6
2" 4.23 (1H, dd, 1.2, 3.4) 72.0
3" 3.67 (1H, dd, 3.4, 8.9) 714
4n 3.31(1H, ¢, 8.9, 9.5) 73.0
5" 3.40 (1H, m) 71.3
6" 0.88 (3H, d, 5.4) 17.7
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3.3.6 mingaitendnuaimalszney B-6

a151l5zney B-6 tHuveaudedivaed #awin UV spectrum LLAAY absorption bands
i 358,257 uaz 208 nm qﬂﬂmaqammms C,;H,0,, i_nm’fm,;aum EIMS uerad [M] 'ﬁ m/z 464
911n 'HNMR spectrum {i#A3 meta coupling doublet protons 52118 H-6 iU H-8 ﬁ d6.18 uaz O
6.39 ppm (J=1.8 Hz, each) uazmiuanﬁnmdq H-5', H-6' uag H-2' dunnen ABX coupling
type protons 71 O 6.83 (J=9.1 Hz), 7.54 (&) uae 7.58 (J= 2.2 Hz) ppm =§a1’1’agamd1ﬁuaﬂf‘iqmiﬁ
quercetin nucleus ‘luTmaqa proton signals U@ azaw DMSO-doﬁ O 5.45 (H-1"), 3.07-3.63
(H-2", H-3", H-4", H-5", 6"¢, 6"p) uﬂmﬁamiﬁﬂ:‘mm glucose l.mu"v’;'luimaqa LAiTean N
Fazanet slaansaion proton signals AUiN1s H-2", H-3", H-4", H-5", 6", 6" 08N 1niu
Sohimsigulitududasmsdana proton signals lugavhazats methanol-d, Fuensnduun
proton AN H-2", H-3", H-4", H-5", 6", 6" Fa510aziBoaluas1afi 11 configuration Y84
1f1ma glucose ST [-anomer tududae coupling constant Y84 H-1" (tagH-2" (J=7.5 Hz)
(Harbomne, 1994) AWMU carbons LAY protons 'ﬁﬂﬂuﬂauauﬁlﬂ HSQC 1ag HMBC spectra Lz
nSeumisusussnumsdauneunt ﬁa&ummmﬁqaﬁmnﬁ'nynfmiﬂsznmn B-6 1A

(s isoquercitrin VEL) quercetin-3-0-f-glucoside (99) (Markham et al, 1978)

Figure 4 HMBC correlation of compound B-6
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Table 11 The 'H and "C NMR data in DMSO-d, and the 'H NMR datum of

compound B-6 in methanol- d,

42

Position 'H O (ppm), J (H2) 'HO (ppm), JE) | “C S (ppm)
in DMSO—d, in methanol- d, in DMSO—4,

2 1563
3 133.3
4 177.4
5 161.2
6 6.18 (1H, d, 1.8) 6.19 (1H, 4, 2.2) 98.7
7 164.3
8 6.39 (1H, d, 1.8) 6.38 (1H, d,2.2) 93.5
9 156.2
10 103.9
I’ 121.2
2’ 7.58 (1H, d, 2.2) 7.70 (1H, d, 2.1) 115.2
30 144.83
4 148.5
5" 6.83 (1H, , 9.1) 6.86 (1H, d, 8.4) 116.2
6 7.54 (1H, br) 7.58 (1H, dd, 2.1,84) | 121.6
1" 5.45(1H,d, 7.5) 5.27(1H,d, 1.5) 100.9
2" 347 (1H,dd,9.1,5.1) | 74.1
3 3.42 (1H,dd, 9.1,84) | 76.5
4 3.07-3.63 (6H) 3.33 (IH, dd, 84,9.5) | 69.9
5" [ 3.25 (1H, m) 716
6"y 3.70 (IH, dd, 2.4, 12.0) | 61.0
6”ﬂ J 3.57(1H, dd, 5.3, 12.0)




3.3.7 msfigarilendnuatmalszneu B-7
' o A ¥ .
slsznen B-7 si‘lu-\lmtmﬁmam Y03avoy UV spectrum WA absorption
bands 71 350, 256 uaz 210 nm  dudeya FABMS ugas [M+H] 7l mz 449 asafiugas
1 4
Tuena C, 1,0, 1Indeya 'H NMR spectrum Y8e3iliaasdaya)in protons 1T down
field adwiumsurasdyanausna@edulumslszney B3 uaasihmsdszney B-6
. 9 14 :‘ & o ]
sznoude quercetin nucleus ‘luimaqaﬂiznaumumma rhamnose ¥IAUIHUL protons

t 4
A iudail 6 5.50 (H-1), 4.20 (H-2"), 3.71 (H-3"), 3.34 (H-4"), 3.40 (H-5"), 0.90 (CH,-6")

43

a-configuration Y94 rhamnopyranoside ﬁ"ﬁlﬂﬁl%mﬂ'moupling constant S¥¥7N H-1" uag H-2"

Eed
(J=12 Hz) (Harborne, 1994) AULHNUY carbons UL protons nanuatuiudy HMQC a2
¥
HMBC spectra fatfuamnsaguliondnuelminliznen B-7 & uilumis quercitrin wie

quercetin-3-O-c+rhamnoside (51) AantiT18971 1A 1un15ANUI1v99 Markham et al, 1978

Figure 5 HMBC correlation of compound B-7



Table 12 The 'H and "C NMR data of compound B-7 in acetoned,

Position 'H O (ppm), J (Hz) “c & (ppm)
2 149.0
3 | 13538
4 1793
5 163.2
6 6.25 (1H, d, 2.3) 99.5
7 165.0
8 6.46 (1H, d, 2.3) 94.5
9 157.9
10 105.7
1 122.9
2" 7.49 (1H, d, 3.7) 116.7
3 145.8
4 158.4
5" 6.98 (1H, d, 8.5) 116.1
6 7.39 (1H, dd, 8.5, 3.7) 122.6
& 5.50 (1H, d, 1.2) 102.7
2" 420 (1H, 1,32, 1.2) 715
3" 3.71(1H,dd,9.0,32) | 721
4n 3.34 (1H, d, 9.0) 73.0
5" 3.40(1H, d, 6.0) 71.3
6" 0.90 3H, d, 6.0) 17.7




3.3.8 msnigoiendnuaimisszneu B-8

milszaou B-8 iffuveudedindes doya UV spectrum UaA9 absorption
bands # 360, 257 UL 208 nm qmﬂﬂsqﬁ%ﬁwmmiﬁyﬂu C,H,,0,, Fananindeya EIMS
Worae [MI° @ mz 464 @91 aromatic proton signals mmmsﬂsznam{ﬁﬁnymzaé’wﬁu
aromatic proton signals ¥03815152n0Y B-4 uamhmsf:ﬂiznauﬁ"w quercetin nucleus
ﬁumﬁwau’fwmauﬁmﬁ 0537 (H-1"), 3.28 (H-2"), 3.48(H-3"), 3.63 (H-4"), 3.55 (H-5"),
3.28 (H-6"), 3.44 (H-6"p) venlimswhidhuaa galactose 11 coupling constant 521314
H-1" uag H-2" (J=7.8 Hz) Uaagoa B configuration Y84 galactopyranosyl moiety (Harborne,
1994) AUMUS carbons LA protons v'?qnnﬂﬁuﬁ'uﬁ'w HSQC utaz HMBC spectra
uaﬂfn1mfu€|’qLﬂ?ﬂmﬁunﬁm’fagaﬂﬁﬁnywm Markham et al, 1978 ﬁ'q*»fummmﬁqﬂﬁ

tendnuala1silsznou B-8 Ao s hyperoside 3o quercetin-3-O-f-galactoside (70)

Figure 6 HMBC correlation of compound B-8
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Table 13 The 'H and ’C NMR data of compound B-8 in DMSO-d,

Position 'H O (ppm), J (Hz) “c 6 (ppm)
2 156.2
3 133.5
4 177.5
5 161.2
6 6.19 (1H, d, 2.0) 98.7
7 164.2
8 639 (1H, d, 2.0) 93.5
9 156.3
10 103.9
1 121.1
2 7.13(1H, d,2.2) 115.9
3 144.8
4 148.5
5 6.80 (1H, d, 8.5) 115.2
6' 7.65 (1H, dd, 8.5, 2.2) 122.0
17 5.37(1H, d, 7.8) 101.8
2" 3.28 (1H, m) 71.2
3" 3.48 (1H, m) 73.2
4" 3.63 (1H, br) 67.9
5" 3.55 (1H, m) 75.9
6"y 3.28 (1H, m) 60.1
6"g 3.44 (1H, m)
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E 4 .
vinmsAnmmangnuniivesduiduilay Duret and Paris, 1977 l@1ea1udmu
flavonoids Lwi"lﬂ"lﬁ’szuﬁwn“lud'm“lﬂ U quercetin (50), isoquercitrin (99) UaY rutin
b 4
UBATINUU  Kittakoop et al, 2000 WUNAIUTINUTLNBUAWATIININ bibenzyls 19U

racemosol (26), de-O-racemosal (27),‘preracemosol A (28) 12 preracemosol A (29)

z'humiﬁnymNwqnymﬁuaqluﬁ'utﬁ’mﬂ?‘qﬁuun'lé’ms flavonoids ¥iia flavonol Vie@y
8 wiin Taodl quercetin Wumsdngudn iﬂﬂi1tN’l‘uq‘VIElﬂﬁmﬁ‘ﬁﬂmeﬁﬁﬂaﬂ’mﬂﬂﬂ"
ﬂiﬁﬂﬁhd“}ﬁllﬂﬂ%’%ﬂﬁ%ffwuﬁ kaempferol (40), quercetin (50), quercitrin (51), hyperoside
(70) uag isoquercitrin (99) ﬁqwﬁlﬁugaﬂﬁﬁ?maane?mifu (Seyoum et al, 2006) LazMsANY
U904 Fernadez et al, 2005 NUN isoquercitrin (99) &'ugqminﬂﬁ'wmﬂaaﬂan‘luwgmtmﬁgﬂ

1187111 1Ae carbachol LA leukotriene D,
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Figure 7 EI mass spectrum of compound B-1

Figure 8 BCc NMR (100 MHz) of compound B-1 (acetone-d)
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Figure 11 EI mass spectrum of compound B-2
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Figure 12 'H NMR (400 MHz) of compound B-2 (acetone-d)
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Figure 24 'H NMR (400 MHz) of compound B-6 (DMSO- )
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