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Entada phaseol oides (LINNE)
MERRILL

Entada phaseoloides (L.) MErr.

L eguminosae
LDs, 170 mg/kg
HONE-1
NUGC
DPPH
P

5mg/kg



spinasterol (H-1) 5,
4’ -dihydroxy-3, 7, 3 -trimethoxyflavone (CL-2) triacontanoic acid (CL-3)
spinasterol-b-D- glucoside (CL-4) quercetin (EA-2) EA-S (

)



Studies on the Chemical Constituents of

Entada phaseoloides (LINNE) MERRILL
Jaw-Chyun Chen

Institute of Chinese Pharmaceutical Sciences

ChinaMedica College

Abstract

Entada phaseoloides (L.) MERR. is a native plant of Taiwan belonging
to the Leguminosae family. It is a common folk medicine being used for
tetraplegia, rehumatalgia, traumatic injury and ulcerative carbuncle. Our
preliminary test showed that the CHCl; EtOAc and n-BuOH fractions of E.
phaseoloides exhibited significant cytotoxic activity against NUGC &
HONE-1 cell lines. We adso evaluated the DPPH free radical scavenging,
anti-inflammatory and analgesic effects of the methanol extract of the stem
of Entada phaseoloides. The LDs, of methanol extract was 170 mg/kg. The
methanol extract showed significant anti-inflammation actions by inhibiting
ra paw sweling. It aso showed anagessic effect by decreasing the
frequencies of leg-licking in formalin induced pain in mice. In DPPH free
radical scavenge screening test, the methanol extract, n-BuOH fraction and
precipitate fraction showed significant antioxidant activity.

From its methanolic extracts, sSix compounds were isolated : spinastero
|(H-1), 5, 4 -dihydroxy-3, 7, 3 -trimethoxyflavone (CL-2), triacontanoic acid
(CL-3), spinasterol-b-D-glucoside (CL-4), quercetin (EA-2) and compound
EA-S. These compounds were first isolated from this plant and ther
structures were determined by spectroscopic methods.

Our result indicated that extract Entada phaseoloides exhibted
significant cytotoxic activity, antioxidant activity, analgesisic effect and
anti-inflammatory effect. However, the active constituents responsible for
the activities are still under investigation.
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Fig. 2-2
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Leguminosae
Mimosoideae
Entada
(Entada) @729
5 5 10
Im 3
(1, 29)
2 2.E. phaseoloides( )
6~8
....3.aE. pursaetha var. pursaetha
( |
....3.0 E. pursagtha va.
formosana
( )
........................... 1LE. parvifdlia( )
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( Entada phaseol oides) @

1-2 3~4
3~8cm 3~4cm
12~25 cm
1m 8-12cm

4~6cm

Fig. 2-3 (Entada phaseoloides (L.) MERR.)
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Napralert

2002 10 Napralert

(ethnomedica

usage) (biological activities) (presense of compound)

(Ethnomedical usage)( Table2-1)

Entada abyssinica A. RICH.

(epilepsy)®” (sleeping sickness) D
Entada africana GUILLMIN & PERROTTET
(abortifacient)®* ¥ (vermifuge)®”
(bronchitis) (coughs) (blennorrhagia)®
(abortifacient) ¥ (fish poison)®®
(diarrhea) 39
(wounds)®” (liver disease)™® (eye

inflanmations)*
Entada gigas (LINNE) FAWCETT & RENDLE

(aches) (burns)®

(rheumatism)“”

Entada glandulosa PIERRE ex GAGNEP.

(41)



Entada monostachya DC.

(inflamed mouth) (wounds)

(42)

Entada phaseoloides (L.) MERR. ( )

(cure convulsions) (stomach ache)

Entada scandens BENTH. ( )
) (diabetes) ¥
(thrush)™*? (menorrhalgia)*®

(contraceptive)*?

(contraceptive) (perturition)*
(piles) (stomachache)*” (antivenin)®®
pains) (chest pain)® (anticancer)®

(fish poison)®
(anthelminthic)®?

(53)

Entada spiralisRIDL.

(49)
Entada stuhlmannii (TAUBERT) HARMS

(aphrodisiac)®” (gal actagogue)™

Entada sudanica SCHWI ENF.
(36)

23

(bruises)

©)

(rheumatic

(50)



(Biological activities)( Table 2-2)
Entada abyssinica A. RICH.
1. (Antifunga activity) (Microsporum canis)
(week activity)( )
2. (Antitrypanosomal)  Trypanosoma brucel
( )
3. (Cel proliferation inhibition) Cdls-WI-38

(wesk activity) ( )©®”

4, (Antibacterid activity) ©® > (Enterococcus
species) (Pseudomonas aeruginosa)
(Staphylococcus aureus) (Escherichia
coli) (Samonella species) (Klebsidla
species) (weak activity)( )

Entada africana GUILLMIN & PERROTTET

1. (Antibacteria activity) (Vibrio cholerae)(60)
(corynebacterium diphtheriage) (Proteus vulgaris)
(Pseudomonas aeruginosa) (Samonella

species)® (Bacillus subtilis) (Escherichia

24



coli) (Shigella dysenteriag) (Streptococcus
species) (Staphylococcus  aureus)
(Streptococcus faecalis) ( )2
2. (Antioxidant activity) (antioxidant
capacity=20.4) ( )®
3. (Antihepatotoxic activity)

? (ALP ; Alkdine
phosphatase) glutamate — oxal oacetate — transaminase glutamate—-
pyruvate-transaminase
(hypertriglyceridemia) ( )

4, B (Hepatitis B surface
antigen inactivation) () ©®
5. (Molluscicida

activity) Biomphaariapfeifferi ~ Bulinus truncates

(guinea pig) ()
Entada phaseoloides (L.) MERR.
1. (Glucose transport
stimulation)®
2. (Molluscicida activity) Oncomelania hupensis

Quadrasi ( ) 7. 68)

25



3, (Anticrustacean activity) ©  Artemiasdina

( )
Entada polystachya (L.) DC.

(Antibacterial activity) ©° (Staphylococcus
aureus) (Streptococcus faecalis) ()
Entada scandens BENTH.

1. (Antibacteria  activity) %"
(Staphylococcus aureus) (Sarcinalutea)
( )
2. (Antitumor activity) SarcomaWM 256 ( )
(72, 74)
3, (Uterine relaxation effect) 249
? (Angiotensin-converting enzyme inhibition) (
)(75)
4, LD50 ip 0.5 g/kg? (Tubifex
Species) ( ™

Entada spiralisRIDL.
(hemagglutinin  activity)

(hypotensive) ( ywm

Entada sudanica SCHWIENF.

(quinea pig) ()

26



(Presense of Compound)( Table 2-3)
Diter pene Type ©" ™ |so-kolavenol, Trans-communic acid
Triterpene Type!™ 780818283 - Entada scandens prosapogenin A, Lupeol,
Entada saponin 11, Entada saponin ll,
Entada saponin IV, Entanin, Entagenic
acid, Entada-saponin
Steroid Type'™ : b-Sitosterol
e®® - Arachidic acid , Behenic acid , Dilinolenin , Diolein ,
Dioleolinolein , Lauric acid , Linoleic acid , Linolenic
acid, Myrigtic acid , Olec acid Oleodilinolein
Oleolinolein , Pamitic acid , Stearic acid , Trilinolein ,
Triolen

Lipid Typ

Sulfur compound Type & * & . Entadamide A, Entadamide B |,

Entadamide C , Entadamide A - b -D
- glucoside

Benzenoid Type “ % : Methyl ester - homo - gentisic acid, 2- Hydroxy-
5-butoxy - phenylacetic acid, 5 - Butoxy -

phenylacetic acdd - 2 - b - D - glucoside ,

Phaseoloidin
Table 2-1 (Ethnomedica usage)
Entada abyssinica dried root Tanzania |Used for epilepsy. (30)

Used if sickness has been prolonged.

dried root Uganda Used to treat sleeping sickness. (31)
Entada africana bark Central Africa|Used as an abortifacient (32)
bark Guinea Used as an abortifacient (33)
bark Niger Used as a vermifuge (34)
bark West Africa |Used as an abortifacient (32)
dried bark Senegal Used for bronchitis. (35)
Used for coughs.

Used for blennorrhagia and sores.

leaf Guinea Used to provoke abortion,prepared into paste with soap[  (33)
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leaf Sudan Used as afish poison (36)
LEAF West Africa |Used as an abortifacient (32)
dried leaf Senegd Used for sores (35)
Used for diarrhea.
root Guinea-Bissau |Used to treat wounds. (37)
dried root Mali Used for liver disease. (38)
dried root Senega Used for eye inflammations. (35)
Entada gigas fruit Nicaragua |Used for aches (39)
Used for burns.
part not Cameroon |Used for rheumatism. (40)
specified
Entada glandulosa dried seed Thailand |Used for cancer (42)
Entada monostachya | dried bark Mexico Used in baths for children with inflamed mouth, wounds|  (42)
+ leaf or bruises.
Entada phaseoloides | dried entire Tonga Used to cure convulsions (6)
plant Used to treat stomach ache
Entada scandens bark Guinea Decoction used by women after childbirth, asan enema| (33)
or bath
dried bark Philippines |Used for diabetes. (43)
cotyledons Nepal Used as an anthelminthic. (52)
entire plant Panama |Used as afish poison and soap. (53)
fruit Australia |Eaten raw or roasted as a contraceptive by woman (46)
leaf + stem [ Cook Islands |Used to treat oral thrush in children. (44)
leaf + stem Vanuatu |Used for menorrhagia. (45)
seed Australia  |Used as an aid for difficult parturition (32)
Ubed by the aborigine &as a
seed India Used for stomachache. (47)
Used for piles.
Used as an antivenin. (48)
dried seed India Used to relieve body pain after accidents. (50)
Used as afood during famine.
Used as afish poison (52)
dried seed Malaysia [Used for chest pain. (49)
dried seed Thailand |Used for cancer (42)
Entada spiralis dried seed Malaysia [Used for chest pains. (49)
Entada stuhlmannii root Africa Roots boiled,decoction drunk twice aday as an (54)

aphrodisiac

28
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root

East Africa

Used as a galactagogue(internal and external)

(55)

Entada sudanica

| eaf

Sudan

Used as afish poison

(36)
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Table 2-2 (Biological activities)
¢ )
Entada abyssinicg dried |eaf (Rwanda) Antifungal activity Microsporum canis (W) (56)
Antiviral activity 1. Virusmeasles (E)
2.Virus-coxsackie (1)
3.Virus-herpes (unspec) (1)
4.iVirus-poliovirus(unspec) (1)
5.Virus-semlicki-forest (1)
dried root (Uganda) Antitrypanosomal activity Trypanosoma brucei (A) (57)
Cell proliferation inhibition Cells-wi-38 (W)
dried rootbark Antitrypanosomal activity Trypanosoma brucei rhodesiense (A)| (57)
(Tanzania)
dried stembark Antibacterial activity 1.Enterococcus species (A) (58)
(Kenya) 2.Pseudomonas aeruginosa (A)
3.Staphylococcus aureus (W)
4. Escherichia coli (W)
5.Salmonella species (W)
6.Klebsiella species (W)
Antimycobacterial activity Mycobacterium species (1) (58)
dried stembark Antibacterial activity Helicobacter pylori (1) (58)
(Kenya)
Entada africana | dried bark (Nigeria) Antibacterial activity Vibrio cholera (A) (60)
Antifungal activity Vibrio cholera (A)
dried bark (Nigeria) Antibacterial activity 1.Corynebacterium diphtheriae (A) | (61)
2.Pseudomonas aeruginos (A)
3.Salmonella  species (A)
4.Streptococcus species (A)
5.Nneisseria species (1)
6.Staphylococcus aureus (1)
7.Streptobacillus species (1)
sun dried bark Antibacterial activity 1.Bacillus subtilis (A) (62)
(Senegdl) 2.Staphylococcus aureus (A)
Antifungal activity Aspergillus niger (1)
Leaf (Nigeria) Antioxidant activity (A) (65)
leaf (Sudan) Fish poison (A) (36)

Toxic effect(general)

0]




dried leaf + seed Antibacterial activity 1. Proteus vulgaris (A) (63)
(Nigeria) 2.Salmonella species (A)
3.Staphylococcus aureus (A)
4. Sreptococcus species (A)
5. Escherichia coli (1)
6.Klebsiella species (1)
7. Pseudomonas aeruginosa (1)
Anticrustacean Artemiasalina(l)
dried leaf + seed Antiyeast activity Candida abicans (1) (63)
(Nigeria)
dried root Antibacterial activity 1.Staphylococcus aureus (A) (37)
(Guinea-Bissau) 1. Vibrio cholera (A)
3.Escherichia coli (W)
4.Streptococcus faecalis (A)
5.Shigella dysenteriae (A)
6. Pseudomonas aeruginosa (1)
7.Salmonella typhimurium (1)
Antiyeast activity Candida albicans (1)
dried root (Mali) Alkaline phosphatase inhibition Plasma (A) (38)
Entada africana| dried root (Mali) Antibacterial activity 1.Haemophilus influenzae (1) (64)
2.Moraxella catarrhalis (1)
3.Staphylococcus aureus (1)
4.Streptococcus pneumoniae (1)
5.Staphylococcus pyogenes (1)
6.Haemophilus influenzae (1)
7.Moraxella catarrhalis (1)
8.Staphylococcus aureus (1)
9.Staphylococcus pyogenes (1)
10.Streptococcus pneumoniae (1)
Antihepatotoxic activity (A) (38)
Antihypertriglyceridemia effect Liver homogenates (A)
Glutamate-oxal oacetate-transaminase inhibition| Plasma (A)
Glutamate-pyruvate-transaminase inhibition Plasma (A)
Hepatitis b surface antigen inactivation (A)
Miscellaneous effects Liver homogenates(A)
Nucleotidase induction Liver tomogenates(A)
dried stem (Sudan) Cytotoxic activity Ca-9kb (1) (66)
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Entada africana|  gried stembark Molluscicidal activity 1.lomphalaria pfeifferi (A) (67)
(Sudan) 2.Bulinus truncates (A)
Entada bark (Philippines) Glucose transport stimulation Cells-ehrlich (W) (8)
phaseoloides commercial sample Fish poison Oryzias latipes (A) (68)
of bark (Philippines) Molluscicidal activity Oncomelania hupensis quadrasi (E)
Molluscicidal activity Oncomelania hupensis quadrasi (A) | (7)
fresh bark (Mdaysa) Anticrustacean activity Artemiasalina (A) 9)
seed (Philippines) Molluscicidal activity Oncomelania hupensis quadrasi (W)| (68)
Entada dried bark (Trinidad Antibacterial activity 1.Staphylococcus aureus (A) (69)
polystachya 2.Streptococcus faecalis (A)
3.Salmonella typhimurium (E)
4.Escherichiacoli (1)
5. Pseudomonas aeruginosa (1)
6.Staphylococcus epidermidis(l)
leaf (Puerto Rico) Insecticide activity lerotomaruficornis, adults (1) [ (70)
leaf (Puerto Rico) Larvicidal activity 1.Diaphania hyalinata, larvae(l) (70)
2.Diaphania hyalinata, larvae (I)
3.Laphygma frugiperda, larvae (1)
4.Plutella maculipennis, larvae (1)
petiole (Puerto Rico) Insecticide activity Serotoma ruficornis, adults (1) (70)
Larvicidal activity 1.Diaphania hyalinata,larvae (1)
2.Laphygma frugiperda,larvae (1)
3.Plutella maculipennis, larvae (1)
seed (Mexico) Hemagglutinin activity Rbc (1) (72)
Trypsin inhibition (A)
stem (Puerto Rico) Insecticide activity Serotoma ruficornis, adults (1) |(70)
Larvicidal activity 1.Diaphania hyalinata,larvae (1)
2.Laphygma frugiperda,larvae (1)
3.Plutella maculipennis, larvae (1)
Entada scandeng aerial parts (India) Analgesic activity 0 (72)

Antibacterial activity

1.Bacillus subtilis (1)

2. Escherichiacoli (1)
3.Salmonella typhosa (1)
4.Staphylococcus aureus(l)

5. Agrobacterium tumefaciens (1)

Anticonvulsant activity

0]
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Antifungal activity

1. Microsporum canis (1)
2. Trichophyton mentagrophytes (1)

3.Aspergillus niger (1)

Antiinflammatory activity

0

Antispasmodic activity(unspecified type)

Ileum (1)

Antitumor activity

Leuk-p388 (1)

Antiviral activity

Virus-vaccinia (1)

Antiyeast activity

Candida albicans (1)

aerial parts (India)

Antiyeast activity

Ryptococcus neoformans (1)

Barbiturate potentiation

0]

Diuretic activity

0]

Hypoglycemic activity

0]

Hypothermic activity

0]

Semen coagulation Sperm (1)
Spermicidal effect Sperm (1)
Toxicity assessment(quantitative) ip mouse Ldso 0.5gm/kg
dried fruit Fish poison (A) (76)
Molluscicidal activity Tubifex species (A)
dried rootbark Antibacterial activity 1.Sarcina lutea(A) (73)
(Nigeria) 2.Staphylococcus aureus (1)
Antifungal activity(plant pathogens) Aspergillus niger (1)
Antimycobacterial activity Mycobacterium phlei (I)
Antiyeast activity Saccharomyces cerevisiae (1)
seed Antitumor activity Sarcoma-wm256(im) (A) (74)
seed (Australia) Uterine relaxation effect Uterus(unspec.cond) (A) (32)
seed (India) Angiotensin-converting enzyme inhibition (A) (75)
dried seed (Mdaysa) Hypotensive activity 0) (49)
Uterine stimulant effect Uterus(preg) (1)
dried stembark Antibacterial activity 1.Sarcinalutea (A) (73)
(Nigeria) 2.Staphylococcus aureus (A)
Antifungal activity(plant pathogens) Aspergillus niger (1)
Antimycobacterial activity Mycobacterium phlei (1)
Antiyeast activity Saccharomyces cerevisiae (1)
Entada spiralis |  seed (Malaysia) Hemagglutinin activity (A) (77)
dried seed (Malaysia) Hypotensive activity (A) (49)
Uterine stimulant effect 0)
Entada sudanica leaf (Sudan) Fish poison (W) (36)




Toxic effect(general)

0]

Table 2-3

(Presense of Compound)

Entada abyssinica

Trans-communic acid

Diterpene Type

stembark

Ethiopia

(78)

Iso-kolavenol

Diterpene Type

rootbark

Tanzania

(57)

Entada gigas

Arachidic acid

Behenic acid

Linoleic acid

Linolenic acid

Oleic acid

Palmitic acid

Stearic acid

Lipid Type

seed oil

West africa

(84)

Entada mannii

Behenic acid

Lauric acid

Linoleic acid

Linolenic acid

Oleic acid

Palmitic acid

Stearic acid

Lipid Type

seed ail

West africa

(84)

Entada phaseol oides| Entadamide A

Entadamide C

Sulfur compound Type

flowers

Thailand

(88)

Entadamide

A-b-D-glucoside

Sulfur compound Type

Methyl
ester-homo-gentisic

acid

2-Hydroxy-5-butoxy-f

enylacetic acid

5-Butoxy-phenylacetic

acid-2-b—D—glucoside

Benzenoid Type

Indonesia

©)

Entada scandens

Arachidic acid

Behenic acid

Dilinolenin

Diolein

Lipid Type

seed ail

India

(85)




Dioleolinolein

Entada saponin |1 Triterpene Type bark Japan (80)
Entada saponin IV |Triterpene Type bark Japan (80)
bark Philippines | (81)
Entada saponin-11 Triterpene Type bark Philippines | (81)
Entada saponin-111 Triterpene Type bark Philippines | (81)
Entada scandens Triterpene Type seed India (79)
prosapogenin A
Entada-saponin Triterpene Type seed Not stated | (74)
Entadamide A Sulfur compound Type kernel Thailand (87)
kernel Thailand 3)
Entadamide B Sulfur compound Type kernel Thailand (88)
kernel Thailand (87)
Entagenic acid Triterpene Type seed India (89)
kernel India (82)
Entanin Triterpene Type seed India (79)
Linoleic acid Lipid Type seed ail Bangladesh | (86)
seed ail India (85)
Linolenic acid Lipid Type seed ail India (85)
Lupeol Triterpene Type seed India (79)
Myristic acid Lipid Type seed ail India (85)
Oleic acid Lipid Type seed ail Bangladesh | (86)
seed oil India (85)
Oleodilinolein Lipid Type seed ail India (85)
Oleolinolein Lipid Type seed ail India (85)
Palmitic acid Lipid Type seed oil India (85)
Phaseoloidin Benzenoid Type seed India (89)
b-Sitosterol Steroid Type seed India (79)
Stearic acid Lipid Type seed ail India (85)
Trilinolein Lipid Type seed ail India (85)
Triolein Lipid Type seed ail India (85)
Phytochemical screening
Entada | Alkaloids absent bark (39)
africana
| eaf
bark (61)




1.
@D (
Merck)
2 95%
(3) (NMR) CDCl; ( Deuterated chloroform )
MeOH-d; (Deuterated methanol) DMSO-dg ( Dimethyl sulfoxide )

D,O Acetone-ds Pyridine-dg ( Merck)
2

(1) 10 % Sulfuric acid spray reagent
3. (Thin Layer Chromatography)

TLC plate Kiesdgd 60 F»s, Slicagd pre-coated duminum plate
0.2 mm (Merck)

4, (Column Chromatography)
Pyrex  Merck
Kiesdlgd 60 70~230 mesh (Merck) Kieselgel 60 230~400
mesh (Merck)

5.
(1) ( ) vanillin
(2 (formalin)
QA - (A -carrageenin)  Indomethacin Sgma

(1) Rotavapor R-114 (Btichi)

(2 CHANEL Drying Oven OV602

(3) TLC NMR KBr

(4) Mettler AJ100 and Metter Toledo PB 602

(5) CORONING MODEL PC-320

(6)
(i) BANDELIN SONOREX SUPER PK1028BH
(il) AQUUSONIC™ MODEL 150D
(7) 120mm x 150mm  220mm X 70mm
(8)
CAMAG Universa UV lamp 254 nm 366 nm
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©9)
Electrotherma’ s Series 1A 9100 and 1A9200 Digitd Mdting point

50.00-500.0
(10) (Infared Spectrophotometer)
Nicolet Impact 400 FT-IR Spectrophotometer
KBr (om)( )
(11) (MS)
() VG PLATFORM Il Mass Spectrometer 70¢eV (
)

(i) JOEL MM S-SX/SX 102A Tandem Mass Spectrometer
( )

(12)
(i) Bruker DPX-200 FT-NMR ( )
(i) Bruker DPX-400 FT-NMR( )
Internal standard Tetramethy Slane (TMS)
(Chemica shift) o ppm J
(coupling constant) Hz s’
(snglet) "d” (doublet) "t (triplet) "Q”
(Quantet) "m" (multiplet)  "br”
(13) (UGO BASILE Plethysmometer 7140)

Wistar 150~180 g ICR 20~309g
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(Entada phaseoloides (L.) MERR..)

(Leguminosae) (Entada phaseoloides (L.) MERR.)

6.79
4

678.99 (Ep-M) 10%
(EpH) 4237
(Ep-C) 7.48

(Ep-E) 1928

(Ep-B) 530.66 EpW) 792



(Column Chromatogyaphy) Slica

gel(70~230 mesh  230~400 mesh)

Spinasterol

5, 4 -Dihydroxy-3, 7, 3 -trimethoxyflavone
Triacontanoic acid
Spinasterol-b-D-glucoside

Quercetin
EA-S( )
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Stembark of Entada phaseoloides (L.) MERR. (6.79kg)

Extracted with MeOH and evaporated (678.99)
Suspensionin H,O
Extracted with n-Hexane

n-Hexane layer H.O layer
Evaporated Extracted with CHCl
(Fr.H) 42.3g
| CHCl layer H,O layer
H-1, Evaporated Extracted with EtOAC
72.7mg (Fr.C)
7489
| EtOAC layer H.O layer

CL-2, Evaporated

40.2 mg

CL-3,

(Fr.E) | |

85mg 19.2 BUOH | H.O|

CL-4 20 n-BuOH layer 20 layer

60.7 mg

‘ Evaporated Evaporated
EA-2, (Fr.B) (Fr.w)
62.3mg 5309 799
EA-S
EA-SA
Fig. 3-1 (Entada phaseoloides (L.) MERR.)



(90 ~ 92)

96
50 mg/ml
MTS Actinomycin D 10 niv
0.1% DMSO DMSO

MTS:
5-(3-carboxymethoxyphenyl) -2-(4,5-dimethyl-thiazolyl)-3-(4-sulfophenyl)
tetrazolium

NUGC( ) HONE-L( ) Dulbecco’'s modified Eagle's

(5% CO, 37 10%

)

a4



1,1-Diphenyl-2-picrylhydrazyl (DPPH)

Blois®  shyu vys® 10 mL

(Water, n-Butanol, Ethylactate, Chloroform,

n-Hexane) (50 mg/ml ~ 500 my/ml) 0.3 ml 0.2mL
Sample 25mL DPPH
3mL 0

516 nm (A516)

Quercertin a-tocopherol

DPPH scavenging effect

Scavenging effect (%) = [Ao— (A —Ay)]
Ao

x 100 %

Ao : As6 0f DPPH without sample
A : As;6 Of sample and DPPH

Ap: Asi6 Of sample without DPPH

DPPH
free radical 2,2-diphenyl-1-picrylhydrazyl
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Litchfield ~ Wilcoxon® 20~30 g

ICR Ep-M

72 (LP

95%
Dubuisson ~ Dennis® 20~25 g ICR
8
vehicle 30 2S5 m 1%
05 (early
phase) 15~40 (late phase) 40
indomethacin( 4 mg/kg)



Winter® 150~180 g Wistar
7~8
vehicle
0.1 nL 1%\ -carrageenin
plethysmometer 30
indomethacin (4 mg/kg)

(edemarate)=(B-A)/Ax100%



H-1:

mp 166~168
TLC Rf 058(CHCL:EtOAC  81)
IR Nma(KBr) cm™;(Chart 1)

3397, 2933, 2868, 1719, 1445, 1381, 1219, 1038, 969, 772

EI-MS (70 eV) miz (%) (Chart 2)

412 (M*, 15) 397 (5) 369 (4) 302 (2)
272 9) 271 (36) 255 (14) 248 (1)
233 (2) 219 (1) 147 (19) 107 (38)
81 (56) 55 (100)

'H-NMR (in CDCls; 200 MHz) ppm  (Chart 3)

523 (1H, br, H-7)
5.03-5.15 (2H, m, H-22, 23)

362  (1H,m, H-3)

101 (3H, H-21)
0.86~0.80 (9H, m, H-26, 27, 29)

078  (3H,s H-19)

055  (3H,s H-18)



7. BC-NMR (in CDCl;; 50.3 MHz) ppm  (Chart 4)

118
20.8
25.2
31.6
39.2
49.2
70.8
139.3

(C-29)
(C-21)
(C-28)
(C-2)
(C-12)
(C-9)
(C-3)
(C-8)

12.0
21.1
28.3
34.0
40.0
51.0
117.2

(C-18)
(C-26)
(C-16)
(C-10)
(C-5)

(C-24)
(C-7)

12.8
21.3
294
36.9
40.6
54.9
129.1

8. DEPT (p/4, 2p/4, 3p/4) d (Chart 5)

CHs
CHz
CH

12.0,12.2,12.9,18.9, 21.3, 21.0

(C-19)
(C-11)
(C-6)

(C-1)

(C-20)
(C-14)
(C-23)

21.5,23.0, 25.3, 28.5, 29.6, 31.8, 37.1, 37.9, 39.4

31.4,40.2,40.8,49.4,51.2,55.1,55.8, 71.0, 117.4, 129.4, 138.1

18.8
22.8
31.2
37.7
43.0
55.7
137.9

(C-27)
(C-15)
(C-25)
(C-4)

(C-13)
(C-17)
(C-22)



CL-2:

mp 171~172
TLC Rf 04 (CHCI3)

IR nma(KBr) cm™ (Chart 6)
3711, 2972, 2864, 1645, 1497, 1017

EI-MS (70 &V) m/z (%) (Chart 7)

344 (M*, 10) 343 (9) 329 (2) 301 (14)
283 (3) 258 (5) 243 (6) 175 (4)
174 (1) 170 (2) 151 (29) 146 (2)
122 (52) 108 (36) 79 (77) 69 (95)

'H-NMR (in CDCl;; 400 MHz) ppm  (Chart 8)

3.87-3.99 (9H,s, 3,7, 3-OCHs)
635 (1M, d, J= 2.2 Hz, H-6)
644  (1H,d, J=22Hz H-8)
698  (1H,d, J=83Hz H-5)
769 (1M, dd, J=2.1, 8.3 Hz H-6)
774 (1M, d, J=21Hz H-2)
1263  (1H,s 5-OH)

C-NMR (in CDCl;; 100 MHz) ppm  (Chart 9)

558 (3-OCHs) 560 (7-OCHs;) 60.1 (3-OCHs)

21 (C8 979 (C-6) 106.1 (C-10)
1104 (C-2) 1143 (C-5) 1215 (C-1)
1236 (C-6) 1392 (C-3) 1452 (C-3)
1488 (C-4) 1556 (C-2) 156.8 (C-5)

162.0 (C-9) 1655 (C-7) 1788 (C-4)
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CL-3:

mp 92~93

TLC Rf 05 (CHCI3)

IR nmax (KBr)cm-1 (Chart 10)
2914, 2847,1701, 1462, 1298, 1219, 772, 728
EI-MS (30 eV) m/z (%) (Chart 11)

452 (M*, 1) 424 (9) 396 (8) 382 (2)
368 (2) 325 (1) 311 (1) 297 (1)
283 (1) 269 (1) 255 (1) 241 (2)
227 (2) 213 (1) 199 (2) 185 (8)
129 (41) 85 (32) 73 (77) 60 (59)

'H-NMR (in CDCl;; 200 MHz) ppm  (Chart 12)

2.35 (2H, t, J=7.3Hz, H-2)
1.64 (2H, m, H-3)

1.26 (br, (CH2)4~29)

0.88 (3H, t, J=6.4Hz, H-30)

BBC-NMR (in CDCl;; 50.3 MHz) ppm  (Chart 13)
139 (C-30) 225 (C-29) 245 (C-3) 202 (C-4~27)
3.7 (C-28) 337 (C-2 1791 (C-1)



CL-4:

. mp  292~295

. TLC Rf 0.45(CHCI3: MeOH

. IR nmax (KBr)cm-1 (Chart 14)
3373, 2915, 2848, 1735, 1647, 1463, 1051

. FAB-MS(m/2) (Chart 15)

575 (M*+H) 556
484 466
412 397
154 136

. 'H-NMR (in pyridine-dg; 200 MHZ) ppm  (Chart 16)
531~4.98 (4H,m, H-3',23,22,7)

7:1)

539

307

460~356 (6H,mM,H-1,2,4,5,6a6D,)
1.22~0.78 (15H, m, H-19, 21, 26, 27, 29)

066  (3H,s H-18)

. C-NMR (in pyridine-dg; 50.3 MHz) ppm  (Chart 17)

11.8  (C-29) 12.1
208 (C-26) 21.2
252 (C-28) 28.4

317 (C-25) 34.1
39.7 (C-12) 39.7
499 (C-9) 51.0
624 (C-6) 71.3
780 (C-3) 78.2

129.2 (C-23) 138.2

(C-18)
(C-21)
(C-16)
(C-10)
(C-5)

(C-24)
(C-4)
(C-5)
(C-22)
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126 (C-19)
229 (C-15)
290 (C-2)
341 (C-4)
40.7  (C-20)
548 (C-14)
754 (C-2)
1021 (C-1)
1390 (C-8)

520
430
271

195
22.9
29.6
36.7
43.0
55.6
77.6
117.4

(C-27)
(C-11)
(C-6)
(C-1)
(C-13)
(C-17)
(C-3)
(C-7)



EA-2:

mp 316~317
TLC Rf 0.7 (CHCl;:Acetone 10:1)

IR Nmax (KBr)em™  (Chart 18)
3349, 2972, 1645, 1454, 1088, 1039, 875
EI-MS (30 &V) m/z (%) (Chart 19)

302 (M*, 24) 274 (3) 245 (3) 228 (5)
153 (11) 150 (4) 137 (25) 124 (9)
108 (32) 91 (26) 81 (39) 69 (100)

'H-NMR (in MeOH-d,; 200 MHz) ppm  (Chart 20)

7.73 (1H, d, J=2.0Hz, H-2)

7.76 (1H, dd, J= 8.5, 2.0 Hz, H-6)
6.88 (1H, d, J=85Hz, H-5)

6.38 (1H, d, J= 2.0 Hz, H-8)

6.18 (1H, d, J= 2.0 Hz, H-6)

C-NMR (in MeOH-d,; 50.3 MHz) ppm  (Chart 21)

928 (C-8) 976 (C-6) 1029 (C-10) 1143 (C-2)
1146 (C-5) 1201 (C-6) 1225 (C-1) 1356 (C-3)
1446 (C-3) 1463 (C-2) 1471 (C-4) 156.6 (C-5)
160.8 (C-9) 1639 (C-7) 1757 (C-4)



6.

EA-S

mp  216~218
TLC Rf 04(CHCl;: MeOH  3:1)

IR Nmax (KBem™  (Chart 22)
3331, 2987, 2900, 1636, 1406, 1250, 1065

EI-MS (70 eV) miz (%) (Chart 23)

144 (0.14) 102 (2) 73 (100) 60 (33)
55 (6)

'H-NMR (in D,O; 400 MHZz) ppm  (Chart 24)

3.98 (1H, br)

3.55 (2H, t, J=9.2)
3.46 (1H, d, J=2.6)
3.44 (1H, d, J=2.6)
3.27 (2H, 9

3.20 (1H, t, 3=9.2)

BC-NMR (in D,0O; 100 MHz) ppm  (Chart 25)
74.3 73.6 72.4 72.2 711

DEPT (p/4, 2p/4, 3p/4)d  (Chart 26)
CHs
CH»
CH 74.3,73.6, 72.4, 72.2, 71.1

51



mp  218~220

. TLC Rf 05(CHCl:MeOH 8:3)

EI-MS (70 eV) miz (%) (Chart 27)

304 (M*, 27) 275 (26) 165 (23) 153 (100)
137 (17) 123 (88) 01 (46) 77 (44)

'H-NMR (in D,O; 200 MHz) ppm  (Chart 28)

11.89  (IH, br, Cs-OH)
6.94 (1H, br, H-2))
6.74 (2H, m, H-5', 6)
5.90 (1H, s, H-8)
5.85 (1H, s, H-6)
4.97 (1H, m, H-2)
4.49 (1H, m, H-3)

BBC-NMR (in CDCl;; 50 MHz) ppm  (Chart 29)

196.7 (C-4) 166.8 (C-7) 1634 (C-5)
162.7 (C-9) 1454 (C-4) 1445 (C-3)
1282 (C-1) 1197 (C-6) 1149 (C-2)
1146 (C-5) 100.3 (C-10) 9.0 (C-6)

9.0 (C-8) 833 (C-3) 719 (C-2)
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W &P )
HONE-1

NUGC

Table 4-1



1,1-Diphenyl-2-picrylhydrazyl (DPPH)

&P ) DPPH
P DPPH
200 mg/mli quercetin
Fig. 4-1
Fig. 4-1 DPPH

tocopherol

(W



Table 4-2 72

LDsy, 170mg/kg 95 % 123~237 mg/kg



Fig.4-2 (Ep-M) 5 10mgkg

Fig. 4-2 Analgesic effect of methanolic extracts of Entada phaseoloides (Ep-M) on
formalin induced pain response in mice. Ep-M (5 & 10 mg/kg, i.p.) was injected 30 min
before formalin (1%) injected. The values are meareS.E. from 8 mice per group. *P

0.05, **P 0.01, ***P 0.001, significantly different from corresponding control group

vaues, ANOVA.



Fig. 4-3 (Ep-M)  5mg/kg

A -carrageenin 5

Fig. 4-3 Anti-inflammation actions of methanol extracts of Entada phaseoloides (Ep-M)
on\ -carrageenin induced paw swelling in mice. Ep-M (5 & 10 mg/kg, i.p.) was injected
30 min before 1%A -carrageenin injected. The values are meantS.E. from 7~8 mice per
group.*P 0.05, **P 0.01, ***P 0.001, significantly different from corresponding
control group values, ANOVA.
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H-1: Spinasterol

i 166~168
TLC (CHCI; : EtOAc 81 Rf 0.58
Liebermann-Burchard
(Phytosterol) (98~ 100)

E-MS  (Chat 9M™ (m/z) 412

CaoHagO Fig. 51 *°71®
IR (Chart 1) 3397 cm™® -OH 1445 1381
cm® -CH, -CH; H-C-H 1038cm® C-O (106-08)
'H-NMR (Chart 3) & 5.23 (1H, br) C-7
5 5.03-5.15 C-2 C-23 5 362 C-3
-OH (3H) & 055~101 6 (C-18, 19,
21, 26, 27, 29) spinasteral

(bessisteral) (107~109)



Fig. 5-1 spinasterol EI-MS

BC-NMR (Chart4) & 1379 1291 C-22
C-23 5 1393 1172 C8 C-7
5 708 -OH C3 107-109)

DEPT (Chart 5) d 12.0, 12.2, 12.9, 189, 21.3, 21.0 CH;
d 215, 23.0, 25.3, 28.5, 29.6, 31.8, 37.1, 37.9,394 CH,

d 314, 40.2, 40.8, 494, 51.2, 55.1, 55.8, 71.0, 117.4, 129.4,

1381 CH (10619 nasterol
Table 51
Table5-1 H-1 (106-109)
No. of C 5 cof H-1 (CDClL) | & . of literature data (CDCly)
1 36.9 37.2
2. 31.6 31.7
3. 70.8 710
4, 37.7 38.1
5. 40.0 40.3
6. 294 29.6
1. 117.2 1175
8. 139.3 139.6
9. 49.2 49.5
10. 34.0 34.3
11. 21.3 21.6
12. 39.2 39.5
13. 43.0 43.3
14, 54.9 55.2
15. 22.8 23.0
16. 28.3 28.4
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17. 55.7 56.0
18. 12.0 12.2
19. 12.8 13.0
20. 40.6 40.7
21. 20.8 21.0
22. 137.9 138.1
23. 129.1 129.5
24, 51.0 51.3
25. 31.2 315
26. 21.1 21.3
27. 18.8 19.0
28. 25.2 25.3
29. 11.8 12.0
(106-109) Spinasterol
(bessisteral)



CL-2: 5, 4 -Dihydroxy-3, 7, 3 -trimethoxyflavone

CL-2 ( & )

171~172 TLC (CHCIy) R 0.4 (366 nm)
(50H 3-OR 4-OH 3 ,4-OH) (99, 100, 110)
IR (Chart 6 3330 cm*  -OH 1645 cm*

(106, 113~115)

carbonyl group (C=0)

EI-MS  (Chart 7M* (m/z2) 344

CisH160; Fig. 5-24+12
'H-NMR (Chart 8) > 3.87~3.99 (9H) 37 3
3 (-OCHs) 5 6.35(1H,d, J=2.2Hz) 644 (1H,d, J=
2.2 Hz) H-6 8 H-6 H-8 (3=
2.2 H2) 5 698 7.69 7.74 B 5 6
2 5 12.63(1H,s) C-5-OH (109, 113~ 116)

Fig. 5-2 5, 4 -Dihydroxy-3, 7, 3’ -trimethoxyflavone  EI-MS

BC-NMR (Chart9) & 558 56.0 60.1 373 3

(-OCHy) 0 1788 C+4 carbonyl group (C=0)
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o 1655 156.8 148.8 1452 139.2 C7 5 4 3
3 -OR o0 162.0 155.6 C9 2
1 13 _O_H (113"117)
W) 5 4 -dihydroxy-3, 7,
3 -trimethoxyflavone Table 5-2
Table 5-2 CL-2 (H3=117)
No. of C 5 cof CL-2 (CDCly) | & . of literature data (CDCly)
2 155.6 155.9
3 139.2 138.9
4 178.8 178.7
5 156.8 156.7
6 97.9 97.8
7 165.5 165.4
8 92.1 92.2
9 162.0 162.1
10 106.1 106.0
B C1l'~C#¢
i 121.5 122.5
2 1104 1109
3 145.2 146.3
4 148.8 148.3
5 114.3 114.6
6 123.6 122.7
3-OCHjs 55.8 55.8
7-OCH; 56.0 56.1
3 -OCHj; 60.1 60.2

(106, 109, 113~117)
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4’ -dihydroxy-3, 7, 3 -trimethoxyflavone



CL-3: Triacontanoic acid

CL-3 92~93 TLC (CHCI3)
Rf 0.5
IR (Chart 10) 1701 cm* C=0 1462 cmi*
CHs (106, 118, 119)
EI-MS  (Chat 11)M* (m/2) 452
CL-3 triacontanoic acid

Fig. 5- (118~120)

'H-NMR(Chart 12) d 0.88(3H, 1)
0 1.26 (br) methylene (-CH,-) 0 164
(2H, m) 235 (2H, t) H-3 H-2 (118, 119)
BC-NMR (Chart13) & 1.39 5
22.5~33.7 methylene (-CH,-) 0 179.1  carboxyl
carbon (C=0) (118, 119)

Fig. 53 Triacontanoicacid ~ EI-MS



(118-120) triacontanoic acid



CL-4: Spinasterol- -D-glucoside

CL-4 292~2951 TLC
(CHCl; : MeOH  T7:1) Ry 0.45 Liebermann-Blrchard
(Phytosterol) (%6-100

FAB-MS  (Chart 15) miz 575 [M+H]"

574 spinasterol- -D-glucoside

IR (Chart 14) 3373cm*  -OH 2915 2848,

cm® -CH 1051cm? C-O-C (106, 121)

'H-NMR (Chart 16) 5 5.31~4.98 (M)

H7 H-22 H-23 & 4.60~3.56(m)

(99,121)

BC-NMR (Chart 17) d117.4 1390 1382 129.2
C-7 C8 C2 C23 d102.1 782 77.6 75.4

71.3 624 cCr C5 C3 CzZ2 C4 C6

(99,121)

%9.121) eninasterok -D-glucoside

Table5-3



Table5-3

CL-4

(99,121)

No. of C 0 ¢ of CL-4 (pyridine-ds) O ¢ of literature data (pyridine-ds)
1 36.7 37.1
2 29.0 29.0
3 78.0 78.6
4 4.1 34.7
5 39.7 40.2
6 29.6 294
7 1174 117.9
8 139.0 139.6
9 49.9 49.6
10 34.1 34.5
11 22.9 23.4
12 39.7 39.6
13 43.0 43.5
14 54.8 55.3
15 22.9 234
16 284 29.0
17 55.6 56.0
18 12.1 12.6
19 12.6 13.3
20 40.7 41.2
21 21.2 21.7
22 138.2 138.7
23 129.2 129.6
24 51.0 51.5
25 317 32.2
26 20.8 214
27 19.5 19.2
28 25.2 25.3
29 11.8 12.3
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Table 53 CL-4 (99.121) ()
C1'~C6’
7 102.1 102.2
2 75.4 75.4
3 77.6 77.1
& 71.3 71.8
5 78.2 78.6
6 62.4 62.9

(99, 121)

spinasterol- -D-glucoside




EA-2:Quercetin

EA-2 ( ) 316~317
TLC (CHCI; : Acetone 10 :1) Ri 0.7
30H 3,4-OH 0

E-MS  (Chat19M'(miz) 302

Fi g 5- 4(99, 100, 103, 110, 112)

IR (Chart 18) 3349 cm*  -OH 1647 cmi*
carbony! group (C=0) (122,123)
'H-NMR (Chart 20) 5 6.18(d, J=20Hz) 6.38(d, J=2.0
Hz) A H-6 H-8
5 6.88(d,J=85Hz) 7.76 (dd, J=85,20Hz) 7.73(d, J= 2.0 Hz)
B H5 H-6 H-2

H-6' H-5 (J= 85 Hz) H-2 (J=

20H Z)(116, 122~ 124)

Fig. 5-4 quercetin - EI-MS

BC-NMR (Chart 21) 5 1757 C-4 carbony! group
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(C=0) 0 1639 156.6 147.1 1446 1356 C7 5 4
3 3 -OH 0 160.8 146.3 C-9
2 1 “.0- (117, 122~ 124)
(117, 122~124) quercetin Tabe
54
Table 5-4 EA-2 (117, 122~ 124)
No. of C| & . of EA-2(MeOH-d,) | & . of literature data (DM SO-ds)
2. 146.3 147.2
3. 135.6 135.9
4. 175.7 175.8
5. 156.6 156.0
6. 97.6 98.7
7. 163.9 163.9
8. 02.8 93.8
0. 160.8 161.4
10. 102.9 103.6
B C1l~C6
i 122.5 121.8
2 114.3 115.2
3 144.6 145.0
4 147.1 147.7
5 114.6 115.4
6 120.1 119.9

(117, 122~ 124)

quercetin

70



EA-S

EA-S ( ) 216~218

(CHCl;: MeOH 3 :1) Rf 0.4 10% H,SO, spray

E-MS  (Chat 23) 144 102 (m/2)

144 (m/2)

M"* (180)

70 (M/2)
102
(103 inositol D-ribose  D-fructose  D-glucose
m/z inositol
Inositol Inositol 73 (M/2)
1 (162 m/z)
CsHsO, * 144 (m/z) 2
M-H,0 * RDA 102 Mz,

N 80(mz  CHO, )

IR (Chart 22) 3331cm™* -OH
cm* C-OH (106)
'H-NMR (Chart 24) 5398 1
2 (t, J=9.6) & 346 3.44 1

J=26) o 327 2 0320 1

71

C4H 603

1065

o 355

(1d,



BC-NMR (Chart 25) DEPT 5
0 743 736 724 722 711 CH
inositol 19 jnositol 4
( Tdble55) inositol
4
Table55 EA-S incstdl 4 (109)
EA-S C 1 2 3 4
74.3 1 73.7 72.4 71.6 71.7
73.6 2. 73.7 72.2 70.5 74.5
72.4 3. 73.7 72.4 72.8 70.1
72.2 4, 73.7 71.1 72.8 74.5
71.1 5. 73.7 74.3 70.5 71.7
6. 73.7 71.1 71.6 66.8

-inD,O 100.6 Hz inD,O 50.3Hz

DEPT

Chat26) d743 736 724 722 711

(106, 109) EA-S inositol
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HONE-1
NUGC
HONE-1

NUGC

(125)

HONE-1 NUGC

1,1-Diphenyl-2-picrylhydrazyl (DPPH)

(126)

DPPH

73



DPPH.
DPPH: (C15H1,NgOs- )
DPPH- (purple color)
(120515~517 nm) DPPH
DPPH

DPPH

DPPH+AH - DPPH,+A

(purple color) (yellow color)
DPPH pH
DPPH pH 5.0~6.5
DPPH
(%599 DPPH

74

516 nm(



72 LDy, 170

mg/kg
(128-129) LDx, ( Tale56)
Dubuisson  Demnis® 1977
biphasic response
05 (initial pain)
(early phase)
substance P bradykinin 15~40

(late phase)

hissamine prostaglandin kinin

(130)
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(Ep-M) 5 10 mg/kg

Ep-M 5 mg/kg

late phase indomethacin

A -carrageenin  dextrose
ablumin  yeast®” A -carrageenin A -carrageenin
Irish sea moss (Chondrus crispus)

1962  Winter ®7 005mL 1 A -carageenin

3
(131)
A -carrageenin (132
A -carrageenin 0~15
20 1 (first phase) histamine PAF (platelet activating
factor) 1.5~25 (second phase) kinin

2.5 (third phase) prostaglandin  leukotreins (133)
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A -carrageenin

(V)
(Ep-M) 5 mgkg
-carrageenin

(Ep-M)

A\ -carrageenin



(Entada phaseoloides (LiNN.) MERRILL.)

1 3

1. Steroid:
Spinasterol
Spinasterol-b -D-glucoside
2. Lipid:
triacontanoic acid
3. Favonol:
5, 4 -dihydroxy-3, 7, 3 -trimethoxyflavone
quercetin
4. FHavanonol:
taxifolin

5. EA-S ( )

MTS
HONE-1
NUGC
1,1-Diphenyl-2-picrylhydrazyl (DPPH)
P DPPH

LDso

78

170 mg/kg



(Entada phaseoloides (LINN.)

MERRILL.)
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