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Development of Functional Cosmetic

Ingredients from Talipariti hamabo and Hydrocotyle japonica

LIANG XU HUI

Department of chemistry
The Graduate School

Jeju National University

Abstract

In this study, we investigated anti-oxidative, anti-inflammatory and
anti—bacterial constituents from 7Talipariti hamabo and Hydrocotyle japonica
Makino.

Five constituents were isolated from the extract of 7. hamabo leaves; oleic
acid (1), isoquercetin (2), nicotiflorine (3), 3-(4-hydroxyphenyl) propionic acid
(4), p-hydroxyphenethyl-trans—ferulate (5). The chemical structures of the
1solated compounds were elucidated based on the spectroscopic data including
NMR spectra, as well as comparison of the data to the literature values.
Upon the anti-oxidative studies with DPPH and ABTS' radicals, potent
radical scavenging activities were observed in the ethyl acetate (EtOAc) and
n-Butanol (BuOH) fractions. 7. hamabo leaves were in the anti-inflammatory
tests using lipopolysaccharide (LPS)-stimulated RAW?264.7 cells, the EtOAc
fraction inhibited the nitric oxide (NO) production without causing cell
toxicity, effectively. Moreover, the EtOAc fraction reduced pro—inflammatory
cytokines tumor necrosis factor (TNF)-a, interleukin (IL)-6 and prostaglandin
(PG) E,. Also, the EtOAc and n-BuOH fractions showed anti-bacterial

activities against Staphylococcus epidermidis.
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Fifteen constituents were isolated from the extract of 7. hamabo branches; methyl
stearate (1), oleic acid (2), linolenic acid (3), a-linolenic acid (4), ethyl linolen
ate (5), friedelin (6), friedelinol (7), glutinol (8), 3B-olean-12-en-3-ol (9),
oleanolic-acid (10), B-sitosterol (11), p-hydroxyphenethyl-trans—ferulate (1
2), caffeic acid (13), caffeic anhydride (14), triumfettalarein (15). The chemical
structures of the isolated compounds were elucidated based on the spectroscopic
data including NMR spectra, as well as comparison of the data to the literature
values.

On the anti-oxidative studies with DPPH and ABTS' radicals, potent radical
scavenging activities were observed in the EtOAc fractions. Also, for the
cellular protective effects on HaCaT Kkeratinocytes damaged by H20s,
compound 15 indicated protective effects against oxidative stress. 1. hamabo
branches were in the anti-inflammatory tests using LPS stimulated RAW
264.7 cells, the n-hexane(Hex) and EtOAc fraction inhibited the NO
production without causing cell toxicity, effectively. Moreover, the EtOAc
fraction reduced pro-inflammatory cytokines TNF-a and compound 15 reduced
pro-inflammatory cytokines TNF-a, IL-6, 1L-18 and PGE..

Twenty constituents were isolated from the extract of H. japonica aerial
parts; (E)-phytol (1), neophytadiene (2), ethyl oleate (3), 1-monoolein 4),
linolenic acid (5), ethyl linoleate (6), 1-linoleoyl glycerol (7), enthyl
linolenate(8), 1-linolenoyl glycero (9), 19-octadecadiene-4,6-diyn-3S-ol (1
0), B-sitosterol (11), capsidiol-3-acetate (12), (-)-hinokinin (13),
chlorophyl-11 (14), (2S)-1- 0-(9Z,12Z-octadecadienoyl)-3-0-8
—galactopyr—anosylglycerol(15), (2S)-1 - O-(77,10Z,13Z-hexadecatrienoyl)-3-O
- [B-galacto—pyranosylglycerol(16), isorhamnetin-3-O-B-D-glucopyranoside

(17), quercetin-3-O-B-D-galactoside (18), quercetin 3-O-6"-caffeoyl-3-D-
galactopyran-oside (19), zizyflavoside (20).

Flavonoids compound 17, 18, 19, 20 in the anti-oxidative studies with DPPH

and ABTS" radicals potent radical scavenging activities were observed. In the
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anti-inflammatory tests using LPS stimulated RAW 264.7 cells, the extract,
n-Hex, EtOAc and n-BuOH fraction inhibited the NO production without
causing cell toxicity, effectively. Moreover, the extract and n-Hex fraction
reduced pro-inflammatory cytokines TNF-a and 1L-18. Compound 12,19
reduced pro-inflammatory cytokines TNF-a, IL-6, 1L-18 and PGE-.
Compound 15 reduced pro-inflammatory cytokines TNF-a, IL-6 and PGE..
Compound 10 reduced pro-inflammatory cytokines TNF-a and IL-6. Also, the
EtOAc fractions showed anti-bacterial activities against Staphylococcus
epidermidis and Cutibacterium acnes.

Based on these results, it was suggested that the extract and isolated
compounds from T. hamabo and H. japonica could be potentially applicable as

natural source for pharmaceutical and/or cosmetic ingredients.

- XX -



ol mel el 3Hs

s=opAaL

[e)
=

o] ¢

Al
o

2t

©
=

7154 3733 (cosmeceuticals)o] & H|F

FEAA, A2

i

B

A

z:gl_

w=3}o] 9]

e

o

el
il

od

< (reactive oxygen species,

o) AR of A 52

ke
T

ROS)

H

%0

—_—

0

,ﬂl

%0

p—

0

)

H

il
=y

F104 2

ol
=

A

]_

=
R

Z 7}l w

ERED)

%

i

o)
ﬁo
B

2=

9

q st Aela

2}
I

H

B

ol
=
N

o

N
o)

B

;OL
nE

&)

F

SEEER

Fo]

=l

o}

) AAD. 283 H



Bl ofyzl A Ao £4S = & 9vh® Nitric oxide, superoxide o]z,
nitrogen dioxide, peroxyl, hydroxyl, hydroperoxy, alkoxyl %3 #Z& ZA2FA
TEL A dAtHAA A FAE B X Q1A W Mz &4s st
of #dy Ao Fa AR HEstn Yk’ FANLFTS BE 57
AL Bl A A, of7]o= A4, @iid DNAE £33 opefgt
-

I
ME W EA 3 9835t superoxide, #HAME A So] xHTY ROSE AA

&
o,
2
=
i
o,
o
ol
(2
o
Sy
ftlo
PN
)
]
-
hosd
=
2
H
=
=e}
O
D!

o FEE A3t §49 s Wb, 8 A3l @4 37FA = superoxide
dismutase (SOD), catalase, L83l glutathione peroxidase (GPx)e]t}.!?2 SOD+
superoxide o] ZS A3t A9 0,2 WIA|7)E= Wb catalases HAFSFGE A
23 0,2 WHIA TS A &4 A A= catalase, superoxide dismutase %
2o AkstAle] oaf Ao EdAAE Q1E HHWE AT ¢t
Y(Figure 1).

zgy s AT F e oFHA FAsAE= HEY C (L-ascorbic

acid), V€Yl E, B-carotene %°] QUrhP tjmH oz wo] 2ol A AL

il

B=)

>

2o

A 21 butylated hydroxyanisole (BHA), butylated hydroxytoluene (BHT)-2 73

Aolal aIrp stk Aol AN, bl i =7kl lo] dAl= At

G Fo] FasteE FAolH, o= 3] HAE Fall FakstAe] s AT A S
Ao Mg = AA o Ho(Figure 2)



1) SOD: superoxide dismutase 2) GPx: glytathione peroxidase 3) Cat: Catalase
4) GSH: Glutathione 5) GSSG: L-Glutathione oxidized 6) GR: Glutathione reductase

Figure 1. Anti-oxidative system inside human body.
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N Y YN N S N S
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B-carotene a-tocopherol
HO, g
CH OH 0
OH
L-ascorbic acid BHT BHA

Figure 2. Chemical structures of anti-oxidants.
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Figure 3. Inflammation mechanism in macrophage cell.
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o. Az 2 4y

1. AleF 2 7]7]

Aol Az F& & 8 % g4 AR gl AHEd EMiES
Merck, OCI ¥ WA 3}79 A#S A3+t Vacuum liquid chromatography
(VLC)ell &= silica gel (0.002-0.025 mm, Sigma Co.)S A3} 1L, gel filteration
chromatography (GFC)oll+ Sephadex™ LH-20 (0.1-0.025 mm, GE healthcare
Co)s Atgstdd. w2 Aol Ae¥ thin layer chromatography (TLC)+
precoated silica gel aluminium sheet (Silica gel 60 F254, 2.0 mm, Merck co.)&
AbEst e TLC Aolx Z8ld 2455 #4987l 9kl UV lamp (254
nm)E AHESAAL A A eko] A AIZ] $ heat gune AHEsto]l A EAZ
kA Aleko 2= KMnOs 789 (3% KMnO,, 20% KoCOs, 0.25% NaOH) 2
anisaldehyde (1% anisaldehyde-5% H>SO,)E AF-&3F1

3etEe] Fx BHS Ys AFE® NMR (nuclear magnetic resonanace)
spectrometer+= JNM-ECX 400 (FT-NMR system, 400 MHz, JEOL Co.)& ©|-&
st NMR =4 $9j+= CIL (Cambridge Isotope Laboratories, Inc.)2]
NMR 8§ &wl2 CDCl;, CD;0OD, DMSO-ds, pyridine-ds5 AF-&3F%



2. e &4 Bt

D & 2d9= &F 54

% Z9dE 3% =48 Folin-Denis WHYS AL&38to] Adegh AES ¢
3 %5 AA FA(standard calibration curve)oll:= gallic acidE ZFE2=

>
=z

&

Ol
o

Attt w2 3 A3 gallic acid ¥+ S93 A|5E 100 pL® FH3 3
ZH9 900 pLE 71ske] total volumeo] 1 mL7} HEE 343t 1 the,

Folin-Ciocalteu’s phenol reagent 100 pL= #H7}sle] AF-2oA] 38 wHSA| 7|5

7%(w/v) Na,COs3 &9 200 pL& H7beto] &3 & FH5 700 pLe 9ol

A 1o O AA
7F ¥k & 96 well plated] =713 700 nmol A SFE=E =AY =A3 -
S BT A4 Fdo didetd Als 1 g B ekl A= gallic acid®] Fo=
shabslnt. B3 AR 349 £gEe 099 ol Aol A th(Figure 4).

= 0.0431x + 0.0201
R: = 0.0000

= R~
o (1] [ ol
1 1 1

Abgorbance (700 nm)
]
¥

Gallic acid concentration (ug/ml)

Figure 4. Calibration curve of standard gallic acid for determination of total

phenolic contents.



FTEEE s A]E 100 pL, 95% EtOH 300 pL, 10% AI(NO3); 20 pL, 1 M
CH;COONa 20 pL, =7 560 pL. Zt7t H7ksted 1 mL7b H =% £33kt
Ao 308 Fob wkSA71%E 96 well plated] 7|31, microplate readerE ©]
&3kl 415 nmelA F3FE=E SAHSSU AEY F OEFSE o= I
quercetin®] Fxol| W& FFE S ol&ste] AAdE BT HA 2FH(standard
calibration curve)S o]&3] T3t en Ex AA T4 Pk 099 ool

t}(Figure 5).

y = 0,0234x - 0.0034
Ri=1

Absorbance (415 nm)

T T T T T l
0 20 40 0 0 100 120

quercetin concentration (pg/'mlL)

[=1]
[2%]

Figure 5. Calibration curve of standard quercetin for determination of total

flavonoid contents.
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(3) DPPH radical &7 &4 =4
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DPPH radical &7 &4 A3 Bloise =¥

rok
e
e,
2,
2L

(2,2-diphenyl-1-picrylhydrazyl) radicals g4
A shErEelth B AAAE EA% W DPPH A% goze 44 wi
T YARE dro} okA S DPPH-H 3&&ES At 1o W
>

A AR ot AFHor fdo] ity BepAle] DPPH it Zo]l &akshA| <

SAsAY. e 2& A& ol&ste HddZd AAEES %= AASIG on, A
27F 99Z2& 50% AT o] FE(SCh)E Ttk A dlE= (positive
control)o| & BHTE A}8-3}9)

Abs — Abs

Radical scavenging activity (%) = (1— “ﬁgz z tank y w100
contro
ADS control © 515 nmell A DPPHS &%=
ADS campie: D15 nmoll A Al &< DPPH WHS-9lo] &34 %

ADS plank © 515 nmell M A& AHA e FF =
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(4) ABTS' radical 24 €4 =4

ABTS [2,2'-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid)] radical &7 &
J 232 Re 59 WHYS $&3te A5t ABTSE KoS:0s3 A4 F

of & At3lEo] H=ZMol AfF oz do]l ABTS S A & 4 Avk A
ZAo] ABTS = dbshA|o] ol&] shdxlo] FAle] ABTS7F Htu} o] Age
=

v

radical &7 AL =Hs7] Y8 74 mM ABTS €943 25 mM potassium
persulfateE 1:112 Tgsto] A2 2 oA 16A7F &<+ WEEAIA ABTS'
radicals @I AT ABTS €99 700 nmol A 3 =7F 0.78+0.027F H ==

ethanol® 3]A]slo] Ao ALgslAth AL 96 well plated] A 55 FEE=

M

=
42k 20 uLA 7F & 5 4% ABTS' &9 180 uL& #7bste] 2elA 15

ZF Wk Al AT WFS A7l 3 microplate readerE AFE3e] 700 nmol A FE =
= SA4sAY AR g Z2S 50% A2AT W] F%(SCs)E AASEATE %
A ) 2+ (positive control)oll+= BHTE AF-&31<

Abssample —A bsblank:

Radical scavenging activity (%) = (1— e )< 100

control

ADbS contrt 700 nmol A ABTS?e &34 =
ADS sample © 700 nmol Al AlZ 9} ABTS wg-dlo] E3w

ADS plank © 700 nmell M A& AHA S| FF =
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(5) A BE Z7

1) HaCaT A3 ujck

Immortalised human keratinocyte cell line?] HaCaT cell Korean Cell Line
Bank (KLCB)ZX¥E % wlo} A3 A3+ 2™, 100 U/mL penicillin, 100
ug/mL  streptomycin @ % 10% fetal bovin serum (FBS)o] dFiH
dulbecco’smodified eagle’s medium (DMEM) ®iA|Z Alg&3le] 37C, 5% CO»
o2 ket 3 o gk A wgEtal

2) HAreFEAHO)E R AlE

b

ol E Ax B3 5

HaCaT cell& 96 well plateoll 1.0 x 10* cells/well2 ®2F3t1 37C, 5% CO»
Z7 sl A 24413F vl ket At A A celle] WA S AASIL A FEEA
B7te AA4d s WiksteasE Agste] w208 - Abstaea
A A3FaL  dulbecco’s phosphate buffered saline (DPBS)® 23] A & skt

mm

FBS7F =A@ wixel A&E Aestar 24A3F wj gt § MTT assay
2 AEZAEE%)S Adtee Isear RIS AE S
et AEZ e a3s gelsd

Cell viability (%) = (ADbS sample /ADS control) 100

AbS contro © AIRE HIFA F2 wbg &0 FHE

ADS wmpe © A RE WG Mg olo] FHE
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2)

ot
2

(1) RAW 264.7 A3z v <

RAW 2647 cell& w92 2 A¥E  (Murine macrophage cell line)<l
American Type Cell Culture (ATCC)ZFE &4kt 100 U/mL penicillin
2 100 pg/mL streptomycin® 10% fetal bovine serum (FBS, Gibco Inc., USA)
o] &% DMEM( Dulbecco’s modified Eagle’s medium, Gibco Inc., USA) #j
A5 AREEt 37T, 5% CO, ZAstelA wj sl 29l s tA oz A

& Al sl

(2) Nitric oxide (NO) A A &4 =A

24 well plated] RAW 264.7 cell& 2.0 x 10° cells/well®2 53 = 37T, 5%
CO, 73 A 18417 v dsld Tt o] % cellS 100 ng/mLe LPS7} x3h#
R 247 A ste] 24A7F <t vl kst s o).

Wi A7l & A E NO9 &S =A43s7] 98l 96 well platedl A3 75 < 100

WA 2 w33k - sample

ftlo

uLe} GriessA ¢ (1% sulfanilamide, 0.1% naphthylethylenediamine in 2.5%
phosphoric acid) 100 pLE £33} 10E7F ¥F3A1Z1 & 540 nmolA] S3 =5
SAstAth AAE NOY & A vt Fo &A= NO. o JH= 54
st Sodiumnitrite (NaNO.)< Ab&stel 5 HA 74 (standard curve) s
A skl sty ®E gAFAY P #2099 oldelon FAURT

(positive control) &2 += 2-amino—4-picoline (5 pM)= AF-&-3}%

(3) PGE; ¥ H<dZA cytokine A4 JA &4 =4

ELISA(Enzyme-linked immunosorbent assay)E& AF&3sto] TNF-a, IL-6, IL-1
B ¥ PGE;9] #AZFS =A3svh. RAW264.7 A E(2x10° cell/wel)ZS 184 7F

b Mg vF AEE LPSA pg/mL) 2 w52 HES Agste] 2443 &

_14_



11 ELISA kit (TNF-a (BD Biosciences),
IL-6 (invitrogen, USA), PGE. (R&D Systems, USA), IL-18 (R&D Systems,

USA)E AH&ate] AFstslnh i A3 1 gh& 099 o] el it

U—r’

4) Mz =544 F7HMTT assay)

MEE=A H7teE MTT(3-(4,5-dimethyl-thiazol-2-y1)-2,5-diphenyl-tetrazolium

bromide) assayE ©] 839t 24 well platee]l RAW 2647 cell& 2.0 x 10°
cells/well2 #+F3tal 37T, 5% CO, Zz1sto A 18A1F A3kt vk Al
71 cell& 100 ng/mLe LPS7} £3td wix & w3t & sampled 2= 7+
7t A gsto] 24417 Eot wistdth ol % 500 pg/mLe] FEE MTT Al oF=
A7¥ste] 37C, 5% CO, A3t A 3A3F &FF WH3AI 21 5 A5l A3
th o17]ol DMSOE 7héte] Aofsles A ES vES3sto] 47 formazan A&
96 well plate %71 TS microplate readerE ©]83t¢] 570 nmol A
FREE SASAY AE AEES U 22 A e %z ALMEJATH

op
2
>,
N
o

. . Astample
Cell viability (%) = —————x100
AbScontrol

lo
oo
ofd
H

ADbS control - AgE H7eR & w2 g

AbS sample : /\]_,E}_ E]_% %0—11]94 ‘g‘%]'}l:—
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3)

oot

(1) =5=Hl <

g5 ARl Staphylococcus  epidermidis ( CCARM3709, CCARM 3710,
CCARM 3711) ¢} AE=53?] Cutibacterium acnes (CCARM 0081, 9009, 9010,
9089)= A WA w23 (Culture Collection of Antimicrobial Resistant
Microbes) & 2 7B Fgiol ARR&ttt. S, epidermidis~= WY WAE& TSB
(tryptic soy broth)Z A}g3te]lal 37C Incubatoroll A 7] Z7H o= 2447
vtk Al v eSSt C oacnes= vl 8IS GAM (gifu anaerobic medium)
o2 3}, 37C Incubatoroll A 7] Ae] = 48417+ witt At w) &F3FS T}

(2) Paper disc diffusion method

Azel @t GAe 457l 918 paper disc diffusion W& AAske] Zb bl

o e $tS selsldtt. S. epidermidis (CCARM 3709, 3710, 3711)¢]

TS 2439 0.8% agars E3H8l= AZE vjA|o] ¥ il 15% agars ¥ 3ts}

= A wA Sl FEEvh wiAvE oW Al®

paper discE 2¢]al 37ColA 24x7F wjokst % §=2

S48ttt C. acnes (CCARM 0081, 9009, 9010, 9089)+ 9l £ wWwyo=z
sk

ANt 37T VA W] MFH F GHR A% AT 272 245

O

o

oo
2
ftlo
kel
oot
Y
o,
(0e)
8

8

_>|i -
N s
[-' (
1o,
lu
)
Ll

% d

oflt
(i
oZ

oJ
AN
S. epidermidis= 15 x 10° 218)3 C acnes= 5.0 x 10° CFU/mLZE #54& %

Folow, g dExT 2= erythromycing AHE-3F3)

(3) MIC (minimum inhibitory concentration)



g g Atk MIC A2 oA #jx sAYS WP sto] ARESEIH 96 well
platee] two—fold—dilution Mo & Al89 F=E F w¥ H3 8% 100 puLet
2.0 x 10° CFU/mLZ 243 i 100 pLE ¥olF3dtl. S. epidermidis= 37Tl
A 24X v kst o™ C.oacnest 37ColA 48113 & 7] ZZStol A wl &3)o]

ol Aol e gt Ha RS H59

(4) MBC (minimum bactericidal concentration)

|

MIC= 9] HA oA #2224 o] BF AAEPES ov|st= Aol ofy=
2 7o Ha AME vk (MBO)E &<93t7] 918 MIC gk o449 Als vl kel

A wiAle M m=wale] vk ¥ colonyel A RS s o] A
3 AEA] gL FEE MBC #oz stk MICE #1313 96 well plateol A

loopE AMgd] Als v Hojo] 1.5% agars E3&sl= A w Ao =

rulo

¢

ﬂl

3k & S epidermidis+= 37ColA 24A17F w3t o™ C acnese= 37Col A 48
AZE d71z271 st A wlgste] colony 7t A EHA 2 HA FEE SISHA
=

3. A4 A

oAl AR mE Ade U 20 seld 33 wE 445

R4

n=E A&

A= Bt (mean) * XFH A} (standard deviation)® ¥ A 5f

p

u
r

[ex]
s

=
el

Z A4 4L Excel software (version 2020, Microsoft Corp., Washin
gton, USA)E A}&3}l9] student's t-testE Aol FristAoh. iz 2
gt Atole] BAIA HA T p gke]l 0.05 ol AE SAHeRE o Ay

Attt «p < 0.05 =xp < 0.01
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(Figure 6).

Figure 6. Picture of Talipariti hamabo leaves.
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stlnt. FAEAZ A RE Y o AA H filter paperg ©]-&ste] FEHS o
=

=g Akl kel $dd 2doR 13 Y

7] (rotary vacuum evaporator) =
of Ao 70% AdE§HE FEES 150 g5 TFT 1
71E ofg3ste] A Ao wel TAH oz g5t

acetate(EtOAc), n-butanol(n-BuOH), water(H,O) fractiong < %l tH(Figure 7).

L
o] n-hexane(n-Hex), ethyl

[ Dried leaves of “Talipariti hamabo (1 kg) ]

70% EtOH
20L 24 h*2

[ Extract2332g(23.3%) |

Extract 150 g
suspended with H,O
n-Hex Fr. EtOAc Fr.
14.5 g (9.7%) 6.7 g (4.5%)

Figure 7. Extraction and solvent fraction of T.hamabo leaves.

n-BuOH Fr.
20.3 g (13.5%)

H,O Fr.
100.9 g (67.3%)
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2]

M

2) Ethyl acetate ¥ &9] &4 A&
(1) VLCel <¢Jgt #2344

Ethyl acetate +3%& 50 g& FAE €% =S4 ar|¥d=z Y57 g8 <4
silica gelS %3 glass column= ©]83}4 vacuum liquid chromatography
(VLOE A&t &9 =S4 5%%  n-HexEtOAc  (0-100%),
EtOAc:MeOH (5-50%)7F 2 o} 744 =9om 1 % 100% MeOHE 300 mLA
SE38t9 F 327019 fractions AATHFr. V1-32).

VLC fractions Fr. V9 (82 mg)E 7 =53 F @< compound 1S 4%
.

Fr. V18-19 (200 mg)= SwWx7A CHCl3xMeOH=15:12% Sephadex LH-20 col
—umn chromatography S ©]83t4] compound 5 (31 mg)E AL V20-21 (220
mg)< Svix7 CHCl:MeOH=5:12.2 Sephadex LH-20 column chromatograph
y= o] &3}le] compound 5 (634 mg)E <ALt

Fr. V22-23 (160.2 mg)< £wx7 CHClxMeOH=5:1°2 2 Sephadex LH-20
column chromatographyE ©| &3} compound 4 (10.9 mg)E AUTh

Fr. V24 (794 mg)= &vix7 CHCl;:MeOH=3:12. 2 Sephadex LH-20 column
chromatography S ©]-83} compound 29} compound 47} &3H(41l mg)E &l
2 s

Fr. V26 (743 mg)< 2 §wlx7 CHCl;:MeOH=15122 Sephadex LH-20

column chromatography= ©]-&3}°] compound 3 (111 mg)S A tH(Figure 8).
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EtOAc Fr. (5 g)

VLC

¥ 300mL each

n-Hex: EtOAc (0-100%), EtOAc-M=0H (5-50%) Stap zradient(5%),

Frvo
(82 mg)

Compound 1
(82 mg)

FrvV13 FrVi18-19
(200 mg)

Sephadex LH-20 CC
CHCI, M=0H=15:1

Frv20-21
(220 mg)

Sephadex LH-20 CC
CHCI, MeOH=35:1

Compéund 5

L

Frv22-23
(160.

2 mg)
Sephadex LH-20 CC
CHC,:MeOH=3:1

L

y

Compound 3 . Compound 4
(31 mg) (63.4 mg) (10.9 mg)
r
Frv24 Frv26 Frv27 Fr.v3l
(794 mg) (743 mg) (631 mg)
Sephaden LH-20 CC | Sephadex LH-20 CC
CHCL MeOH=3:1 | CHCLMeOH=1.5:1
Compound 2 | Compound 3
+ (111 mg)
Compound 4
(41 mg)

_22_
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Compound 1€ “C NMR spectrumol| 4] 187) 7}& 332 #FHJom §¢

17813125 %3 carbonyl group<s 7431l QS-S &30 § 130.8, 131.07]

o} 6y 0.86 (3H, t, 6.9) % &c 146 ¥ =AZE F3] methyl group®] UASS o435+
Ak ol utgro g o]F AT o] U dE BEI AUES datsin B3NS

stel3t A3} Compound 12 oleic acid® <15 i th(Figure 9-11, Table 1).

CHj
HO

Compound 1

Figure 9. Chemical structure of compound 1.
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Table 1.

'H and "“C NMR data of compound 1

chlorofrom—d).

(400 and 100 MHz,

Compound 1
No. Sy ( int., multi., J Hz ) Sc
1 178.1
2 2.3 (2H, t, 7.6) 33.9
3 1.61 (2H, m) 25.0
4 1.29 (2H, m) 29.6
5 1.29 (2H, m) 29.5
6 1.29 (2H, m) 29.4
7 1.29 (2H, m) 29.9
8 1.99 (2H, m) 27.4
9 532 (1H, m) 130.0
10 532 (1H, m) 130.2
11 1.99 (2H, m) 27.4
12 1.29 (2H, m) 30.0
13 1.29 (2H, m) 29.7
14 1.29 (2H, m) 29.8
15 1.29 (2H, m) 29.7
16 1.29 (2H, m) 32.1
17 1.29 (2H, m) 22.9
18 0.86 (3H, t, 6.9) 14.3
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Figure 10. 'H-NMR spectrum of compound 1 in chlorofrom-d.

metersmmbomsimemtvomsarclimassspsmrmonnsd
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Figure 11. ®C-NMR spectrum of compound 1 in chlorofrom-d.
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2) Compound 29] +% A

Compound 2+ ¥C NMR spectrumel A & 217] 7} 31325 #@25H Yoo §y
NMR Ho|HZ %3 271 aromatic ring %5 7FA 11 JdS5S dAsdc. g
C NMRellAl 2& 712935 Aee 15709 sH29az2  FE  flavonoid
A 33ES dastgdrt. 'H NMR spectrumel A & 6.20 (1H, d, J = 2.3

K

i

Hz) ¥ 639 (IH, d, J = 23 Hz) ¥=9] coupling constant #< &3] A=
meta—-couplingS 33l Q1+ aromatic ring®] S AT &y 7.71 (1H, d,
J =23 Hz), 687 (1H, d, J = 87 Hz) % 759 (1H, dd, J = 87, 2.3 Hz) 3 =]
coupling constant #t= E3}9] A2 ortho-coupling % meta-coupling= 3}l

& aromatic ring®] U< s U A sy 526 (1H, d, J = 7.3 Hz)

i)

% aromatic proton® = coupling constant # ¥ §¢ 62.7-104.42] 67] &
325 Ea) B—from9 glucopyranosideZ o atgitt. o] S nfgro g FEH® n)
a3k compound 2% isoquercetin (3-O-B-D-glucopyranoside) = Q1= St
(Figure 12-14, Table 2).

Compound 2

Figure 12 . Chemical structure of compound 2.
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Table 2. 'H and "C NMR data of compound 2 (400 and 100 MHz,

methanol-d,).

Compound 2
No. Sy (int., multi., J Hz ) Sc
2 ' 1586
3 133.6
4 179.6
5 163.2
6 6.20 (1H, d, 2.3) 100.0
7 166.1
8 6.39 (1H, d, 2.3) 94.8
9 157.6
10 105.8
1’ 123.3
2 771 (1H, d, 2.3) 117.7
3 146.1
4’ 150.0
5 6.87 (1H, d, 8.7) 1164
6’ 759 (1H, dd, 87, 2.3) 123.2
1” 526 (1H, d, 7.3) 104.4
2" 349 (1H, d, 8.7) 75.9
3" 348 (1H, d, 9.2) 78.3
4" 342 (1H, d, 9.2) 71.3
5" 3.22 (1H, m) 785
6 3.70 (1H, dd, 10.5, 6.8) 627

3.57(1H, dd, 14.7, 5.5)
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Figure 13. 'H-NMR spectrum of compound 2 in methanol-d,.
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Figure 14. ®C-NMR spectrum of compound 2 in methanol-d,.
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3) Compound 39 +% A

Compound 3< BC NMR spectrumoll A & 2770 712 922 #AHEQ 09 &y

NMR Ho|HZ %3 271 aromatic ring %5 7FA 11 JdS5S dAsdc. g

K

BC NMRelA & 71EH=a2 2193 15709 7HEv a2 2E  flavonoid
A 3etES ot 1H NMR spectrumol A &y 6.21 (1H, d, J =
1.8 Hz) ¥ 641 (1H, d, J = 1.8 Hz)¥ =2 2] coupling constant #S &3] A=

i
i

rlo
%0

meta-couplingS 3}l & aromatic ring®] U5 A=A 6§y 8.07 (2H, d,
J = 87 Hz), 6.89 (2H, d, J = 87 Hz)3| = 2] coupling constant #t< E38to] A
2 ortho-coupling & 3Fa & WA 29 aromatic rings o= AT YA
6u 513 (1H, d, J = 7.8 Hz) 9= H &y 452 (1H, d, J = 09 Hz) 183 §¢
17.9-104.69 127} 7}E3=2E FF&HA s|Est= D= coupling constant 2
anomeric protonS £3l9 a—from 2 B—from? rutinosideE A3ttt o=
el o 2 23% nlwsle] compound 3¥ kaempferol-3-O-rutinoside® 215 ¢}

thH(Figure 15-17, Table 3).

Compound 3

Figure 15. Chemical structure of compound 3.

_29_



Table 3. 'H and C NMR data of compound 3

methanol-d,).

(400 and 100 MHz,

Compound 3

No. Su (int., multi., J Hz) 5c

2 158.7
3 135.6
4 179.6
5 163.2
6 6.21 (1H, d, 1.8) 100.0
7 166.2
8 6.41 (1H, d, 1.8) 95.0
9 159.5
10 105.8
1’ 122.9
2 8.07 (1H, d, 8.7) 132.5
3’ 6.89 (1H, d, 8.7) 116.3
4’ 161.7
5 6.89 (1H, d, 8.7) 116.3
6’ 8.07 (1H, d, 8.7) 132.5
1” 512 (1H. d, 7.8) 104.7
2" 3.35-3.63 (1H, sugar H) 75.9
3" 3.35-3.63 (1H, sugar H) 77.3
4" 3.35-3.63 (1H, sugar H) 71.6
5" 3.35-3.63 (1H, sugar H) 78.3
6" 3.35-3.63 (1H, sugar H) 68.7
1" 452 (1H, d, 0.9) 102.6
2" 3.30-3.63 (1H, sugar H) 72.2
3" 3.30-3.63 (1H, sugar H) 72.4
4" 3.30-3.63 (1H, sugar H) 74.0
5" 3.30-3.63 (1H, sugar H) 69.9
6"’ 112 (BH, d, 5.9) 17.1
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Figure 16. 'H-NMR spectrum of compound 3 in methanol-d,.
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Figure 17. ®C-NMR spectrum of compound 3 in methanol-d,.
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4) Compound 49 +% A

Compound 4& 'H NMR spectrumel Al &y 6.75 (1H, d, J = 87 Hz), 7.14 (1H,
d, J =87 Hz) % & 675 (1H, d, J = 87 Hz), 714 (1H, d, J = 87 Hz) =
9] coupling constant @S E3to] A2 ortho-coupling = 3t A= A T2
aromatic ring®] A= ATt Sy 3.07 2H, t, J = 92 Hz)¥ A+ deshielding®

A0 2  anisotropice] W&ol 3}

£

Al o]%o] o}z benzyl 99X methylene
groupE /3t

BC NMR spectrumol Al §: 177.0 A21E9& T3] 712497 E o st} o =
et o 2 FF 30 B dte] compound 4% 3-(4-Hydroxyphenyl)propionic acid
2 3ol ¥ A vH(Figure 18-20, Table 4).

Compound 4

Figure 18. Chemical structure of compound 4.
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Table 4. 'H and "C NMR data of compound 4 (400 and 100 MHz,

methanol-d,).

Compound 4

No. Su (int., multi., J Hz) Sc

1 133.6
2 6.75 (1H, d, 8.7) 116.4
3 717 (1H, d, 8.7) 129.0
4 157.6
5 717 (1H, d, 8.7) 129.0
6 6.75 (1H, d, 8.7) 116.4
7 3.07 (2H, t, 9.2) 44.3
8 3.35 (2H, t, 9.2) 50.9
9 177.0
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Figure 19. 'H-NMR spectrum of compound 4 in methanol-d,.
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Figure 20. ®C-NMR spectrum of compound 4 in methanol-d..
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5) Compound 52 T+% &4

Compound 5% 'H NMR spectrumel Al &y 7.41 (1H, d, J = 15.6 Hz), &y 6.40
(1H, d, J = 15.6 Hz) 3 =9] chemical shift ¥} coupling constant #< %3}
trans form¢] o]% Aol U5 oAt =3 6y 7.11 (1H, d, J = 1.8 Hz)
6n 6.79 (1H, d, J = 82 Hz) Z28]a &y 7.02 (1H, dd, J = 82, 1.8 Hz) 3=
coupling constant #t= E3}9] A2 ortho-coupling % meta-coupling= 3}l
A+ aromatic ring®] A& oldstATh 6u 7.04(2H, d, J = 8.7 Hz), 6.71 (2H,
d, J/ = 87 Hz)3 =2 coupling constant %3 chemical shift #<S E3lo] M=
ortho—coupling 3tal S+ A T+29] aromatic ring= <43l 6y 3.83 (3H,
s)¥] 2+ integral .o} methoxy group®] U sttt &y 346 (2H, t, J
= 7.3 Hz)¥ =ZE deshielding® HOE Hol AtA7} 213+ methylene group
protong dA3A T BC NMR spectrumol A thd +x2E B3Fste] & 18719
carbon ¥ =7} #AE HACE 259 §¢ 1693 A1dS %@ carbonyl group=
oA AsEA T 3 §c 5654 19 S 3 methoxy groupES o33t o= wlgr
o7 EFMuuste] compound 5% p-Hydroxyphenethyl trans—ferulate® <l

¥ At (Figure 21-23, Table 5).

OCHs

Compound 5

Figure 21. Chemical structure of compound 5.

_35_



Table 5. 'H and C NMR data of compound 5

methanol-d,).

(400 and 100 MHz,

Compound 5
No. Su (int., multi., J Hz) Sc
1 128.4
2 7.11 (1H, d, 1.8) 111.6
3 149.4
4 149.9
5 6.79 (1H, d, 8.2) 116.6
6 7.02 (1H, dd, 8.2, 1.8) 123.4
7 741 (1H, d, 15.6) 142.2
8 6.40 (1H, d, 15.6) 118.8
9 169.3
1’ 131.2
2/ 7.04 (1H, d, 8.7) 130.9
3’ 6.71 (1H, d, 8.7) 116.4
4’ 157.1
5’ 6.71 (1H, d, 8.7) 116.4
6’ 7.04 (1H, d, 8.7) 130.9
1” 3.46 (2H, t, 7.3) 427
2" 2.75 (2H, t, 7.3) 359
-OCHjs 3.88 (3H, s) 56.5
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Figure 22. 'H-NMR spectrum of compound 5 in methanol-d..
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Figure 23. ®C-NMR spectrum of compound 5 in methanol-d,
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AF9 F EFPdE dFS A5 1 g T &8t I gallic acide] H(GAE;
gallicacid equivalent) 2.2 ZAksto] Yetuyidith. A3 23, EtOAc &3 E&E9]
111.6+0.8 mg/g GAE, n-BuOH # 3 &o] 135815 mg/g GAEZ =& Z#|d=
S YER Sl th(Figure 24).
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i 140- 1358
-
v 111.6
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= 799
g 76.1
S 80
(=]
[ ]
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=
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=
S 20
=
I] T T 1
Extract n-Hex EtOAc n-BuOH

Figure 24. Total polyphenol contents of extract and solvent fractions from

T.hamabo leaves. The data represent the mean = SD of triplicate experiments.
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(Figure 25).

120

95,6
100 -

50 76.6
60 -

40 - 134

20.8 18.5
20 1

{. T T T T l

Extract n-Hex EtOAc n-BuOH H,O

Total flavonoid contents (mg/g QE)

Figure 25. Total flavonoid contents of extract and solvent fractions from

T.hamabo leaves. The data represent the mean = SD of triplicate experiments.
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(3) DPPH radical 27 &4

g 8o FEE 9 F¥=ol g DPPH radical 24 E45 433t Al

TEE gsplon Azt W SCiy fte AR

27 XS e A (Figure 26, Table 6).

6.25 pg/mL  12.5 pg/mL

100

2 Spg/mL ™ 50 pg/mL M 100 pg/mL M 200 pg/mL M 400 pg/mL

90 -
80 -
70 -
60 -
50
40 1
30 - I
20 1 I

DPPH radical scavenging activity (%)

109 = I
] T T
Extract

n-Hex EtOAc n-BuOH H.,O EHT

Figure 26. DPPH radical scavenging activities of extract and solvent fractions
from T.hamabo leaves. The data are expressed as a percentage of controland
represent the mean £ SD of triplicate experiments.

Table 6. SCs values of DPPH radical scavenging activities of extract and

solvent fractions from T .hamabo leaves.

Extract

n-Hex

EtOAc

n-BuOH

HxO

BHT

SCso

148.1
(ug/mL)

138.0

73.9

44.3

260.1

76.6

_40_




(4) ABTS' radical &7 &4

g Y FEE
A&+ 625 - 100 pg/mL9]
Ak A
(Figure 27, Tabel 7).

120
$
£ 100
E
oo 80
8
S o0
g
g -
=
E
i 20
(
2
u_
Extract
Figure 27. ABTS'

fractions from 7. hamabo

A= extract, n-Hex, EtOAc, n-BuOH, H.O +#

s
a

B2 3t ABTS' radical &7 A&
3

=4 she e,

2 QAdsgon 7zt wk SCx S ANe
g £ A EtOAc #
g &) SCs #tol 44.1 pg/mLE 5% ABTS' radical 27 242 vehfidn

¥ 6.25 pg/mL W 12.5 pg/mL ® 25 pg/mL M 50 pg/mL W 100 pg/mL

radical

n-Hex

EtQAc

n-BuOH

H,0

scavenging activities of extract and solvent

control and represent the mean * SD of triplicate experiments.

BHT

leaves. The data are expressed as a percentage of

Table 7. SCs values of ABTS' radical scavenging activities of extract and

solvent fractions from 7T.hamabo leaves.
Extract n-Hex EtOAc n-BuOH H>O BHT
SC
0 >100 >100 44.1 82.4 >100 188
(ug/mL)
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2) &4

(1) Nitric oxide (NO) A4 oA &4

=

gz 9 2EFE 9 &v

o
i

M
ot

=9 I 245 A5 #1831 RAW 264.7 cell
& ©]-83t] nitric oxide A4 A 4 B AE ZHMTT assay)= £<1ak3
t}. 70% EtOH & % 7} &v] 28 &2 100 ug/mLe] v5=2 23S 7183}
Att. 2 A3 n-Hex % EtOAc ¥3Eo|A nitric oxide A IA SAS HY
thoolol wel 7 AdSs Agsdn. 1 23, FEE sE=e 200, 300, 400
ug/mL= 3t EtOAc 8 &29] 25 50, 100, 200 pg/mL=Z F7F A8 & X33t
A, g 4 FEFE 9 EtOAc #3852 MxE 54 $lo] nitric oxide S

s oEAow oAeArh. 1% EtOAc 8 ICy & 771 pg/mLow &
ol 5 A tH(Figure 28-29).

B NO production (%) ® Cell viability (%0)

140 . & 1 140
g 120 {120 _
g 100 {100 <
£ 80 & {180 £
g =
T 60 160 =
= -
240 . = 140 =
Q @
Z 10 . . {20 ©
*k
0 | | | | | ] mibw | 0
LPS (100 ng/mL) - +
Sample (100 pg/mL) - - Extract n-Hex EtDAc n-BuOH H,O 2-Amino-
4-picoline

Figure 28. Effects of extract and solvent fractions from 7T.hamabo leaves on
NO production and cell viability in LPS-induced RAW 264.7 cells. The data
represent the mean *SD of triplicate experiments. Values are the mean SEM

of triplicate experiments. *p < 0.05, *xp < 0.01.
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(A)

140 - B NO production (%) @ Cell viability (20) - 140

§ 120 [ ] [ ] 4 120
T L] =
= 100 . * o £

=

E 80 T 1 80 E
% z
g 60r 160 =
=N =
% 40 - 40 6

20 s 420

[ 1 I 1 1 I -_ ]
LP5 (100 ng/mL) - + + + + +
Extract (ng/mL) - - 200 300 400 2-Amino-4-
picoline
(B)
B NO production (%) @ Cell viability (%)

140 - 140

120 @ o . 4 120
g . o 5
= 100 . - 100 é
-] .
T 50 &% - 80 _'E
_3 s =
S 60 160 =
= -
o 40 % {440 T
7z &)

*E -
, e .
0 | | | | miwm |
LPS (100 ng/mL) - + + + + + +
EtOAc Fr. (ng/mL) - - 25 50 100 200 2-Amine-

4-picoline
Figure 29. Effects of Extract(A) and EtOAc(B) fraction from T.hamabo leaves

on NO production and cell viability in LPS-induced RAW 264.7 cells. The
data represent the mean * SD of triplicate experiments. Values are the mean

SEM of triplicate experiments. *p < 0.05, **p < 0.01.
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(2) PGE; 2 dA<TA cytokine A4 Al 24

o

g 9 EtOAc #3E9] F7HAQ &9 &4 71de A3 98 RAW
264.7 cell& o]&3le] AA5A cytokines IL-6, TNF-a, ¥ PGE, <Al A4S
UeluA e 5% 25 50, 100, 200 pg/mLE o] &3}
.2 A3 g 9 EtOAc B¥Eo] IL-6, TNF-q %
g'q

A A= AS &A 4 A Ak (Figure 30).

(A)
120
~ 100
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2 s0-
=
E=3
3 60
=
7
40
Z
[
20 -
D 1 1 1 1 1 ._/
LPS (1pgiml) . . N . .
EtOAc Fr. (ugiml)  _ _ 25 50 100 200
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(B)
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Figure 30. Effects of EtOAc from Talipariti hamabo leaves on TNF-a(A),
IL-6 (B) and PGE: (C) production in LPS-induced RAW 264.7 cells. The data

are represent the mean += SD of triplicate experiments. *p < 0.05; *xp < 0.01.
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3)

(1) Paper disc diffusion method

. . - " s <
F 2d FEE R BIEY

et

S SAs7] s AR A
Staphylococcus epidermidis (CCARM 3709, 3710, 3711) 3F3 oA=&1<l
Cutibacterium acnes (CCARM 0081, 9009, 9010, 9089) 4%S A}&3tHar
positive control< erythromycines A}F83}¢] Paper disc diffusion method®
clear zones Qs FA4S Ad A} S epidermidistt2 n-BuOH &3
=2 S epidermidis 3F°] W3 AH5IA FAS YeElE AS Folsg o
EtOAc 3 &2 Sepidermidis (CCARM 3710)& A Y3st BE #5Fo tj
oA A4S et 28 g2 o FEE E BYES =g

@ AgelA F4ol gl

sl VAl

Aoz glEAtHTable 8).

i
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Table 8. Anti-bacterial activities

T.hamabo leaves.

of extract and solvent fractions

from

Clear zone (mm)V

Bacterial
density S.epidermidis
(1.5x10° CCARM CCARM CCARM
CFU/mL) 3709 3710 3711
Extract N.AY N.A. N.A.
n-Hex N.A. N.A. N.A.
EtOAc 115 N.A. 9
n-BuOH 12 9 11
H-O N.A. N.A. N.A.
Erythromycin? 335 N.A. 30

1)Concentration of sample: 4 mg

2)Concentration of positive control: 40 ug

3)N.A.: No activity
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2) MIC % MBC

rr

Paper disc diffusiont & %E3le] 750 3t A4 A4S s FE5E
2 Euf FEE gk FrHoRE HA oA FE  (minimum  inhibitory
concentration, MIC) % Z 4 5% (minimum bactericidal concentration,

MBCO)E =As9t A8 A&3 A5 10 mg/mLE two-fold-dilution & =

Ae Ail= 5 S epidermidis 745 EtOAc 8 ZoA AE3 ZE 59
MICE 138t ar, z+zF MIC gt o749 Als g S o] &84 MBCE <l

1‘
o

st Ad Ayli= EtOAc £ 38 EA S epidermidis 3% W3 MBC %t

B g9d 4 A9l n-BuOH &8 =¢ 749 CCARM 37105 t5olA MBC
e e = AU (Table 9).

Table 9. MIC and MBC values of T.hamabo leaves on S.epidermidis.

S.epidermidis

CCARMS3709 CCARMS3710 CCARMS3711

MIC MBC MIC MBC MIC MBC

Extract 2000 >4000 4000 >4000 4000 >4000
n-Hex Fr. 4000 >4000 4000 >4000 4000 >4000
EtOAc Fr. 1000 4000 2000 4000 1000 4000
n-BuOH Fr. 4000 >4000 4000 4000 1000 >4000
H.O Fr. 4000 >4000 4000 >4000 2000 >4000

Unit: pg/mL
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He.
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o

O
n{u
P>

A=A el 7he S &4l

g 9 70% EtOH FE==5 & 40 e} #x4 02 #383te] n-Hex,

EtOAc, n-BuOH % H,O #8&& 4t o] <% EtOAc +8=& VLC %
Sephadex LH-20 column chromatographyS F33te] ©d 52 Holskit)
TEd g9d B H 2 "C NMRE o] &38te] s&Ee] 725 43 & &
3} wlaste] F 5709 sgtES FASATh

223 3FgELS  oleic acid (1), isoquercetin (2), nicotiflorine (3),
3-(4-hydroxyphenyl)propionic acid (4), p-hydroxyphenethyl-trans—ferulate (5).
2 A A

st Ao ksl A3 A} EtOAc, n-BuOH 3 &9 & Zgds 9 =g
Hiol=3gtako]l ZkZb 111.6+0.8 mg/g, 35.8t15 mg/g GAE % 956+2.3 mg/g
QEZ gR1¥ Ao, DPPH radical 24 &4 A go|A EtOAc ¥ n-BuOH #

ole2 Wxwd BHTRY $-stAy AR radical &7 €45 WERWATH

w3 ®BaE Compound 1-5% EFHPZBMDS =g giatst g50] 9SS 3t

syt gdEs gRIstrl fAsl IJHE FAT] Staphylococcus  epidermidis
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(CCARM 3709, 3710, 3711)& ©o]&sted 3 EAHH(paper disc diffusion
method)& %3 ASA A 3Hclear zone), 4 JA| T =(minimum inhibitory
concentration, MIC) % #H4 AlE F%(minimum bactericidal concentration,
MBCO)E =Asad. 2 A3, Y EtOAc ¥ nBuOH #38&E2 S

epidermidis®] Wt -3 S S e T 9k FElE sstE 1-3

gt oA 28 E sEES &wol g EdXAEH, Compound 12
gakst, I, i, FFG Y FAAPPe] maEe]  9lerm. Compound 2%
gatsl, &, &, ddu @ FY S I AUt Compound 3
s absl, 3, 34, a-glucosidase® Al 2 anti-hyaluronidase& /3% 0] 1w 315 o]

dom, Compound 4= F4tsl, &34 2 A Aaksh SV e 9l
o} & Compound 5% @4ts}, &%, a-glucosidase® Al 2 & AGEs &40

o] Hixo]l It} (Table 10).
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Table 10. Activities of isolated compounds from 7. hamabo leaves.

NO.

Compound

structure

activities

Oleic acid

2 5 PR 1 1 1
Ho 2 . ‘ s M P i 7

anti—oxidant activity™
anti-inflammatory
activity™

anti-bacterial activity™
anti-tumor activity®

anti-cancer activity®

Isoquercetin

anti-oxidant activity™
anti-inflammatory
activity”’
anti-bacterial activity®
anti-diabetic activity®

anti-tumor activity®

Kaempferol-3-O
-rutinoside

anti—oxidant activity™
anti-inflammatory
activity™

anti-bacterial activity®
a—glucosidase inhibitory
activity®
anti—hyaluronidase

activities®

3-(4-Hydroxyphenyl)
propionic Acid

anti-oxidant activity™
anti—proliferative activity
68

anti-Lipid Peroxidation

activity®

p-Hydroxyphenethyl-
trans—ferulate

anti—oxidant activity™
anti-inflammatory
activity™

anti-AGEs activity™
a—glucosidase inhibitory

activity !
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Figure 31. Picture of Tualipariti hamabo branches.
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B absth AEAN A RS A ol AA R ilter paperE ©] 838t &
= =

el ek el diste] e 2o

&=7|(rotary vacuum evaporator) %
A}t Ao 70% oereE FEE 120 g& SHT 1 L o A0S £ 2
71E ol &stel A oAel wEt EAFeE EE5te] n-hexane, ethyl

acetate, n-butanol, water fractionS < 21t}.(Figure 32).

[ Dried branches of “Talipariti hamabo(1.35 kg)]

70% EtOH
201 24 h*2

| Extract 131.1g(9.7%) |
Extract120 g

suspended with H;O

n-BuOH Fr.

n-Hex Fr. EtOAc Fr.
2.7 g(2.3%) 4.7 g (3.9%)

1,0 Fr.
101.2 g (84.3%)

Figure 32. Extraction and solvent fraction of T.hamabo branches.

10.8 g (9.0%)
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rok

24 A

M
M
o

2) Ethyl acetate #3E&2]

(1) VLCell &% #2274

Ethyl acetate ¥38 & 45 g& =4 Z7|EE U57] 98] €4 silica gelS &
A3t glass columns ©]-83}e] vacuum liquid chromatography (VLC)E 713§}
Ak gule] S-S 5%% n-HexEtOAc (0-100%), EtOAc:MeOH (5-50%)7}
2 w7bA =doem I F 100% MeOHZ 300 mL* &&3to] & 24709
fractions AATHFr. V1-24).

Fr. V4 (95 mg)E &wZ7d n-HexEtOAc=20:12 % silica gel column
chromatography & ©]€3}l%] compound 5 (454 mg) ¢ compound 6 (27.7 mg)
s dA

Fr. V5 (1115 mg)t #loldy ®of AARE(395mg)s #HY T35
powderE 92% compound 69 compound 77} £3(395mg)E HE|E A

£l 24 n-Hex:EtOAc=10:12.% silica gel column chromatographyS ©]-&3}]
compound 8 (30.3 mg), compound 9 (549 mg)E LAY 2L VI-11 (68.6
mg)<S S ZA n-HexEtOAc=2:12% silica gel column chromatographyS ©]
23t compound 7 (4.6 mg)S AT}

Fr. V6-7 (2468 mg)S € Z7A n-Hex:EtOAc=4:12% silica gel column
chromatography & ©]-&3}%] compound 9 (38.6 mg), compound 2 (944 mg)E
A A

Fr. V8 (869 mg)e &mxd n-HexEtOAc=4:12 2 silica gel column
chromatography S ©]&3}% compound 4 (355 mg), compound 3 (12 mg),
compound 10 (10.9 mg), compound 11 (129 mg)E AUt}

Fr. V12-14 (1784 mg)<s £wix7 CHCl3:MeOH=17:1 &% Sephadex LH-20
column chromatography s ©]-&3}% compound 1 (20.1 mg)E AUt}

Fr. V15-21 (306.1 mg)< &vjx7 CHCl3:MeOH=15:1 2= Sephadex LH-20

column chromatography & ©|83}% compound 12 (435 mg)E L AUtT}.
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Fr. V22-23 (180.2 mg)< £z CHClL:MeOH=8:1 © 2 Sephadex LH-20
column chromatographyS ©]-&3} compound 139} compound 147} &3H(16.2
mg)¥ FE 2 25k

Fr. V24 (4385 mg)= Swlx7 CHCI;MeOH=7:1 ©% Sephadex LH-20
column chromatographyS ©]%3}4 compound 15 (559 mg)E& LAt} (Figure

33).

EtOAc Fr. (4.5 g)

nHex: EtOA (0-100%), EtOAc:MeOH (5-30%) Step eradient(3%).
300mL each
Frvl FrV4 FrVs 6- it Frvo-11 Fryi1a-14 FrVis-21 Frv22-2 Fry2d4
) (72mg) e R (68.6 mg) (784 mg) (5061 me) MlTeg g 5m)
. ) " i i b Sephadex LE-20 CC Sephadex LH-20CC  [Sephaden LE-20 CC |Sephadex LH-20 CC
HHECC e silica g1 CC silica gel CC s S CHCLMeOH=17:1 CHOLMOH-151 | CHCL MsOH=8:1 | CHCL\eDH=7:1
Ac2 nBar Et0Ac 10 nHex: EOAc 41 | nHex: EtOAe 4:1 el
Cngamd H Compound 6 Compound 2 Compound 3 Compound 7 C_u:npounq 1 Compound 12 C?:qpcund 13 C9Tpumd 15
{454 mg) (944 mg) (120mg) (4.6 mg) (20.1 mg) (43.5 mg) {45 4 mg) (559 mg)

£
+
Compound 7
Cu:n poad § (39.5 mg) Compound 9 Compound 4 le:’:’“ndw 14
(27.7 mg) (38.6 mg) (35 5 me) 16.2 mg)
Compound 8 —
\—“3” 3 mg) Compound 10
Compound 9 9 mg
(54.9 mg)
Compound 11
(120 mg)

Figure 33. Isolation of compounds from 7T.hamabo branches.
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w
Al
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el P2 24

1) Compounds 1—59 +% FA

Compound 4%+ 'H NMR spectrum< 23] 6y 534 (6H, m, overlap) 3=+
olefin methine proton®. % o3ttt 6y 278 (2H, t, J = 59 Hz), &y 2.78
(2H, t, J = 5.9 Hz), 6y 2.03 (2H, m) 3= YHEAH S =2 aliphatic proton®l H] 3|
desheidingS "9l chemical shift at< o}z Ao 2 allylic methyl group®
2 o3t 6y 095 (BH, t, J = 7.3 Hz)3 2= methyl group®] o= oA
atath BC NMR spectrumol Al & 187] 7}& 9aE #AFEHAUO o, T1FdA §

c 179111285 &3 carboxy groups 7FA 1l &S st =3 10709

o

& B4 349 o1F AT Tx Aw Uee FASA o F NPoR £

o

23] compound 4 a-linolenic acid® 1% At (Figure 34, 41, 42, Table
11).

Compound 5 'H NMR spectrum™ *C NMR spectrum< compound 4 £} H]
wake] Aol m=d FE4xE JvEyth 'H NMR spectrums 53] 6y
5.32- 535 (6H, m, overlap) ¥]=Z+ olefin methine protono = <]4slA T} &n
095 (3H, t, J = 76 Hz) 6y 41 (2H, q, J = 144 Hz)3 A+ ester groups A4
AZA3 ethyl groupE AA3AL 6y 095 BH, t, J = 7.6 Hz)¥ == methyl
group®] UY&& oAt BC NMR spectrumel A & 207) 712 935 3%
oo aFolA § 17414 1EdS F3 carbonyl groupgs 7HA L &S &
15k L w3k 13709 aliphatic 7FE& &st}. §¢ 127.3, 1279, 128.1, 128.2,
1284, 12859 AlZ1ds &AM 3709 olTdd = 7ML lu BRI
o]Z ntgor EIH"Escompound 5 ethyl linolenate® =<5 v Figure
34, 43, 44, Table 11).

Compound 3€ 'H NMR spectrum® *C NMR spectrum< compound 4 ¢} H]
wWakH A9 nsd FetrxE eyt PC NMR spectrumel A & 187) 7}
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2 93E #ZFHJoo | aFdA 6 1304, 127.7, 1302, 12839 A|a1d S &
A 2719 olF AR Fx A e FlEh ols Hlgoew #IAPES
compound 3- linolenic acid® <15 th(Figure34, 39 40, Table 11).

Compound 12 '"H NMR spectrum? %3 6y 0.86 (3H, t, J = 6.9 Hz)¥ A+
o AslAtt 6y 3.64 (3H, s) ¥ == methoxy group?
9 32E oAaedtt BC NMR spectrumel Al & 187) 712 9 =7} #&E o,

aF A G 174647 12S =3 Ester groups 7HA 3L J&S el elar &3t
1

o

methyl group®] A<

1770 9] aliphatic 7}2& <18t} o] = nigto s F3™E3) compound
ethyl stearate® <215 I th(Figure 34-36, Table 11).

Compound 2+ C NMR spectrumolA] 187} 7}E daE5 #AZHq oo &
17819325 &3] carbonyl groupE 741 & 7 I2E 59
130.8, 13192 % 6y 532 2H) I A& Fot o|lsZ2FS I/ AL s A2
2 gkt Sy 086 (3H) 2 6¢ 146 I AE &3 methyl groupe]l &S 4

Faqgrt. olE wgoR BAUTelEAFel 1) Yt RIS AWN FAS 7}

)
K

o
dlo

S FZ2E Y. compound 22 oleic acid® 22l FH A tH(Figure

34, 37, 38, Table 11).
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17 15 13 11 9 7 S 3 OCH
1
18 16 14 12 10 8 6 4 2
Compound 1
O
12
18 16 14 1 9 5 3 OH
1
17 15 13 11 8 6 4 2
Compound 2
O
17 15 13 12 10 9 7 3 3 OH
1
18 16 14 11 8 6 4 2
Compound 3
O
13
18 1615 > 12 1O_MOH
1
17 14 11 8 6 4 2
Compound 4
o}
I J 3 5 7 9 10 12 13 15 16 18
27 o
2 4 11 14 17

6 8
Compound 5

Figure 34. Chemical structure of compounds 1-5.
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Table 11. 'H and C NMR data of compounds 1—5 (400 and 100 MHz, chlorofrom-d)

Compound 1 Compound 2 Compound 3 Compound 4 Compound 5
No. ©6u (int, multi, J Hz) 8¢ 6y (int, multi, J Hz) &¢ 6n (nt., multi, J Hz) &¢ 8y (int, multi., J Hz)  &c 6x (int, multi, J Hz) §&¢
1 174.6 178.1 179.7 179.1 174.1
2 2.28 (2H, t, 7.6) 34.3 2.31 (2H, t, 7.6) 339 2.32 (2H, t, 7.6) 34.2 2.32 (2H, t, 7.6) 341 226 (2H, t, 76) 34.6
3 1.25 (2H, m) 25.2 1.61 (2H, m) 25.0 162 (2H, t, 7.1) 274 1.61 (2H, m) 274 22.8
4 1.25 (2H, m) 29.1 1.29 (2H, m) 29.6 1.29 (2H, m) 29.6 1.29 (2H, m) 29.4 274
5 1.25 (2H, m) 29.2 1.29 (2H, m) 295 1.29 (2H, m) 295 1.29 (2H, m) 293 1.26-1.28 (10H, m) 257
6 1.25 (2H, m) 295 1.29 (2H, m) 29.4 1.29 (2H, m) 29.9 1.29 (2H, m) 29.9 25.8
7 1.25 (2H, m) 29.6 1.29 (2H, m) 29.9 1.29 (2H, m) 29.8 1.29 (2H, m) 295 25.2
8 1.25 (2H, m) 207 198209 (2H, m) 274 202 ( 2H, t, 34) 258 2.01 (2H, m) 25.8 2.77 (2H, m) 29.3
9 1.25 (2H, m) 298  528-538 (IH, m) 1300 535 (1H, m) 130.4 5.34 (1H, m) 1322 532-535 (IH, m) 1273
10 1.25 (2H, m) 299  528-538 (1H, m) 130.2 5.35 (1H, m) 127.7 5.34 (1H, m) 1273 532-535 (IH, m) 1279
11 1.25 (2H, m) 209 198209 (2H, m) 274 2.75 (2H, t, 6.6) 249 2.78 (2H, t, 5.9) 249 2.77 (2H, m) 29.3
12 1.25 (2H, m) 29.9 1.29 (2H, m) 30.0 5.35 (1H, m) 130.2 5.34 (1H, m) 1283  532-535 (1H, m) 1281
13 1.25 (2H, m) 29.9 1.29 (2H, m) 29.7 5.35 1H, m) 128.3 5.34 (1H, m) 1281  532-535 (1H, m) 1282
14 1.25 (2H, m) 29.9 1.29 (2H, m) 29.8 2.02 (2H, t, 3.4) 32.1 2.78 (2H, t, 5.9) 25.7 2.77 (2H, m) 29.6
15 1.25 (2H, m) 29.4 1.29 (2H, m) 29.7 1.29 (2H, m) 29.3 5.34 (1H, m) 1279  532-535 (IH, m) 1284
16 1.25 (2H, m) 32.1 1.29 (2H, m) 32.1 1.29 (2H, m) 29.2 534 (1H, m) 1304 532-535 (1H, m) 1285
17 2.04 (2H, m) 22.9 1.29 (2H, m) 22.9 1.29 (2H, m) 22.9 2.03 (2H, m) 20.0 2.77 (2H, m) 29.8
18 0.86 (3H, t, 6.9) 14.3 0.86 (3H, t, 6.9) 14.3 0.85 (3H, t, 4.6) 14.3 0.95 (3H, t, 7.3) 143 09 @H, t, 7.6) 14.3
I 123 (3H, t, 7.1) 145
2 41 (2H, q, 14.4) 60.4
OCHj; 3.64 (3H, s) 51.7
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Figure 35. 'H-NMR spectrum of compound 1 in chlorofrom-d.
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Figure 36. "C-NMR spectrum of compound 1 in chlorofrom-d.
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Figure 37. 'H-NMR spectrum of compound 2 in chlorofrom-d.
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Figure 38. "C-NMR spectrum of compound 2 in chlorofrom-d.
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Figure 39. 'H-NMR spectrum of compound 3 in chlorofrom-d.
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Figure 40. ®C-NMR spectrum of compound 3 in chlorofrom-d.
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Figure 41. 'H-NMR spectrum of compound 4 in chlorofrom-d
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Figure 42. ®C-NMR spectrum of compound 4 in chlorofrom-d
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Figure 43. 'H-NMR spectrum of compound 5 in chlorofrom-d.
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Figure 44. ®C-NMR spectrum of compound 5 in chlorofrom-d.
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1) Compounds 6, 79 +% &4

Compound 62 C NMR spectrumol| Al & 3070 ¢] carbon¥ =7} 91+ AHo] 3
o159l aL §c 21359 I == carbonyl gropE ol Astedth 'H NMR spectrumell
A 6n 0.86 (3H, s), 0.7 (3H, s), 0.85 (3H, s), 0.98 (3H, s), 1.02 (3H, s), 1.16
(3H, s), 097 (3H, s), 093 (3H, s), chemical shift % % integral= X.o} 87]9]
methyl groupS <13t 'H NMR spectrum 2 C NMR spectrumE £ 3%} s}
triterpene 22 9 A GTE ©o]& wlgoz E3®H|wdle]  compound 6

friedelin® <1 % ¢l tH(Figure 45-47, Table 12).

o
ftlo

Compound 7& 'H NMR spectrum % C NMR spectrumZ H w3 2
B compound 15 Z& triterpene %S o AEATE S 7299 I

deshielding¥l ©.& ®o} 227 A sp’d S sttt o5 wygoz &

W
i

ot

®r)a3le] compound 7-& friedelinol 2 221 ¥ 1 tH(Figure 45, 48, 49, Table 12).
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23
Compound 6 Compound 7

Figure 45. Chemical structure of compounds 6.7.
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Table 12. 'H and “C NMR data of compounds 6, 7 (400 and 100 MHz,

chlorofrom—-d).

Compound 6 Compound 7
No. 6u (int., multi, J Hz) Sc &y (int., multi., J Hz) Sc
1 1.97 (1H, m) 22.5 1.69 (1H, m) 159
1.75 (1H, m) : 1.45 ng, mg
2.39 (1H, dd, 13.7, 2.3 198 (1H, m
2 931 (1H, dd, 69, 59) L7 156 (1H. m) 36.3
3 213.5 372 (1H, d, 12.3) 729
4 2.26 (1H, g, 6.9) 58.4 1.23 (1H, m) 49.3
5 42.4 : 38.0
174 1H, m 419
6 415 0.98 ElH, mg
142 (1H, m
8 53.3 1.28 (1H, m) 53.4
9 376 37.3
10 59.6 0.93 ng, mg 61.5
145 (1H, m
11 35.8 194 ng’ m; 355
1.34 (1H, m
13 39.9 39.9
14 385 ( : 385
155 (1H, m
15 329 131 ng’ m; 32.5
146 (1H, m
17 30.2 29.9
18 43.0 1.56 (1H, (dd,12.45 5.1) 43.0
1.37 (1H, m
19 355 123 (11 m) 35.2
20 28.4 ( : 28.4
149 (1H, m
21 32.6 193 ng’ m; 329
094 (1H, m
23 0.86 (3H, s) 7.1 093 (3H, s) 11.8
24 0.70 (3H, s) 149 0.86 (3H, s) 16.6
25 0.85 (3H, s) 18.2 094 (3H, s) 184
26 098 (3H, s) 20.5 098 (3H, s) 20.3
27 1.02 (3H, s) 189 1.03 (3H, s) 189
28 1.16 (3H, s) 32.3 1.16 (3H, s) 32.3
29 097 (3H, s) 32.0 096 (3H, s) 35.2
30 0.93 (3H. s) 35.2 0.97 (3H. s) 31.9
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Figure 46. 'H-NMR spectrum of compound 6 in chlorofrom-d
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Figure 47. ®C-NMR spectrum of compound 6 in chlorofrom-d
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Figure 48. 'H-NMR spectrum of compound 7 in chlorofrom-d.
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Figure 49. "C-NMR spectrum of compound 7 in chlorofrom-d.
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3) Compounds 8—109 +% =4

Compound 8& 'H NMR spectrumol A &y 1.07 (3H, s), 1.15 (3H, s), 0.83
(3H, s), 098 (3H, s), 096 (3H, s), 1.12 (3H, s), 1.02 (3H, s), 091 (3H, s),
chemical shift #& 2 integral® Ho} 870 €] methyl groups o333t} &y 561
(IH, d, J = 59 Hz ) 9=a= spgiéii B Aadoen ofFAY TXE o4
Atk BC NMR spectrumol| Al & 3071¢] carbon¥ =7} & AL FAHAq L &
76.69 Ade AFA7F S 9129 methine carbonE o 43t 3% JHE
Sc 122.3, 4=} 7} §: 141.8% olefin groups &<elat9lth 'H NMR spectrum 2
BC NMR spectrumZ £3%8lo] triterpene -2 2 o Aslgth. o] nlgo g
2P v wsle] compound 8& glutinol® 2<% 9l th(Figure 50-52, Table 13).
Compound 9% 'H NMR spectrum® C NMR spectrum& compound 7 <t
Alaste] Ao Hl%d FYTzE gyt compound 82 'H NMR
spectrum®l A1 &y 0.80(3H, s), 0.97 (3H, s), 0.92 (3H, s), 0.94(3H, s), 1.11 (3H,
s), 0.85 (3H, s), 0.88 (3H, s), 0.86 (3H, s), chemical shift a4t % integral® X
o} 87§¢] methyl groupS oAttt &y 516 (1H, t, J = 3.7 Hz ) 3= sp°
Th A AR o|FAY X 13kt “C NMR spectrumol 4 &
30782l carbon¥ =7} U= AL QAL e 79.29] A1dLS AFaTE AR
#9219l methine carbonE o|Astth 33k 7FE §c 1229, 424 7}E §c 1454+
olefin groupE <13ttt '"H NMR spectrum 2 C NMR spectrumZ %33}
o] triterpene 2.2 o AstFTE o] E nigto g 3 vlwste] compound 9+
3B-olean-12-en-3-ol=2 1= A th(Figure 50, 53, 54, Table 13).

Compound 10& 'H NMR spectrum™ *C NMR spectrum< compound 8 <}
Hlmste] A9 md de+x2E Uy compound 9% 'H NMR
spectrum®l Al &y 095 (3H, s), 0.87 (3H, s), 0.73 (3H, s), 090 (3H, s), 1.11
(3H, s), 0.75 (3H, s), 0.87 (3H, s), chemical shift # % integral> X.o} 779
methyl group< ol 4atath. ¥C NMR spectrumel A % 3070¢] carbon¥ =7}
AE AL FauAar § 1839 Al1d-E carboxy groupE ol Aatith. 'H NMR

spectrum 2 C NMR spectrumE Z33}9] triterpene 222 o Aat it} o]
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2 nlgtoz EHY wlwste] compound 10& Oleanolic acid® 3¢l 9th

(Figure 50, 55, 56, Table 13).
30 29

30 29

=
Z
Z
2
2

3]
~1

23 24
Compound 8 Compound 9

Compound 10

Figure 50. Chemical structure of compounds 8-10.
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Table 13. 'H and C NMR data of compounds 8—10 (400 and 100 MHz,

chlorofrom—-d).

Compound 8 Compound 9 Compound 10
No. Sy (int., multi, J Hz) &¢  6u (int., multi., J Hz) 6&c 6u (int., multi., J Hz) §&c
155 (1H, m) 16 (2H, m)
1 148 (11 m) 23.8 38.8 386
1.84 (1H, m) 159 (2H, m)
2 168 (11 m) 18.4 27.3 28.2
3 345 (1H, t, 2.8) 76.6 322 (1H, dd, 11.2, 46) 792 3.19 (1H, dd, 11.0 46) 79.3
4 39.5 389 39.5
5 141.8 0.77 (1H, s) 55.4 55.4
6 5.61 (1H, d, 5.9) 122.3 18.6 185
1.95 (1H, m)
7 184 (11 m) 28.0 32.8 33.2
8 153 (1H, m) 43.2 399 389
9 35.0 154 (1H, m) 47.8 47.8
10 2.03 (1H, m) 499 37.1 37.2
150 (1H, m) 1.87 (2H, m)
11 138 (1H. m) 34.8 23.7 23.1
12 1.33 (2H, m) 30.6 5.16 (1H, t, 3.7) 121.9 5.25 (1H, t, 3.7) 122.8
13 38.0 145.4 143.7
14 41.0 419 41.8
148 (1H, m) 1.97 (2H, m)
15 133 (1H. m) 32.3 26.4 279
153 (1H, m) 1.75 (2H, m)
16 136 (11 m) 36.2 26.2 23.6
17 30.3 32.7 46.7
18 158 (1H, m) 476 155 (1H, m) 474 279 (1H, dd, 13.3, 46) 41.2
155 (1H, m) 167 (2H, m)
19 0.93 (111 m) 35.3 47.0 46.0
20 28.5 37.3 30.7
21 141 (1H, m)
126 (1H. m) 33.2 349 34.0
22 158 (1H, m)
093 (1H. m) 39.1 37.3 32.6
23 1.07 (3H, s) 29.0 0.80 (3H, s) 15.7 0.95 (3H, s) 28.2
24 1.15 (3H, s) 25.6 0.97 (3H, s) 28.3 0.87 (3H, s) 155
25 0.83 (3H, ) 16.4 0.92 (3H, s) 158 0.73 (3H, s) 14.3
26 0.98 (3H, ) 18.6 0.94 (3H, s) 17.0 0.90 (3H, s) 158
27 0.96 (3H, s) 19.8 1.11 (3H, s) 259 1.11 (3H, s) 26.1
28 1.12 (3H, s) 32.6 0.85 (3H, s) 28.6 1839
29 1.02 (3H, s) 34.7 0.88 (3H, s) 33.6 0.75 (3H, s) 32.8
30 0.91 (3H, s) 32.2 0.86 (3H, s) 23.9 0.87 (3H, s) 23.7
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Figure 51. 'H-NMR spectrum of compound 8 in chlorofrom-d.
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Figure 52. ®C-NMR spectrum of compound 8 in chlorofrom-d.
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Figure 53. 'H-NMR spectrum of compound 9 in chlorofrom-d.
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Figure 54. ®C-NMR spectrum of compound 9 in chlorofrom-d.
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Figure 55. 'H-NMR spectrum of compound 10 in chlorofrom-d.
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Figure 56. "C-NMR spectrum of compound 10 in chlorofrom-d.
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4) Compound 119 +% A

Compound 11& 'H NMR spectrumel Al &y 0.66 (3H, s), 0.99 (3H, s), 091
(3H, d, J = 6.4 Hz), 081 (3H, d, J = 69 Hz), 0.79 (3H, d, J = 6.9 Hz), 0.83
(3H, t, J = 7.8 Hz) chemical shift #& % integral® X.o} 67§ 2] methyl groupS
AAstATE &y 534 (1H, d, J = 55 Hz) d3E spP&Esr gAh Aa2doz olF
A% FxE A48T &y 350 (1H, m) o Al2de aka7h s e sp’
43t methine protong <43t ¥C NMR spectrumol Al & 2971¢] carbon
Hazk dE AL FAFAL 6 11.9, 198, 189, 194, 19.0, 1229 A1dS
methyl 7HEo 2 o] & &3l sterol AL sF== oAdstdh 3x 7H2 6¢
121.7, 42 7F 6c 14072 olefin group &<18%th 'H NMR spectrum 2 *C
NMR spectrumZE Z£33sle] oS vlgtoz E3™ vlwste] compound 11& B

—sitosterolZ &1 = I thH(Figure 57-59, Table 14).

Compound 11

Figure 57. Chemical structure of compound 11.
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Table 14. 'H and C NMR data of compound 11 (400 and 100 MHz,

chlorofrom—-d).

Compound 11

No. Su (int., multi., J Hz) Sc

1 37.2
2 29.7
3 352 (1H, m) 71.8
4 42.3
5 140.7
6 5.34 (1H, d, 5.5) 121.7
7 31.9
8 31.6
9 50.1
10 36.4
11 21.1
12 39.7
13 42.3
14 56.7
15 24.3
16 289
17 56.0
18 0.66 (3H, s) 119
19 0.99 (3H, s) 19.8
20 36.1
21 091 (3H, d, 6.4) 189
22 34.3
23 26.0
24 45.8
25 294
26 0.81 (3H, d, 6.9) 194
27 0.79 (3H, d, 6.9) 19.0
28 22.7
29 0.83 (3H, t, 7.8) 12.2
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Figure 58. 'H-NMR spectrum of compound 11 in chlorofrom-d.
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Figure 59. "C-NMR spectrum of compound 11 in chlorofrom-d.
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5) Compound 129 +% A

Compound 12+ Yo A F2]¥ compound 52 Z2 3}3HEQ o] nlgro
2 53° musle] compound 12% p-Hydroxyphenethyl trans—ferulate® ¢l
5 2 tH(Figure60-62, Table 15).

OCHs
Compound 12

Figure 60. Chemical structure of compound 12 .
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Table 15. 'H and ®C NMR data of compound 12 (400 and 100 MHz,

methanol-d,).

Compound 12

No. Su (int., multi., J Hz) Sc
1 128.4
2 711 (1H, d, 1.8) 111.6
3 149.4
4 149.9
5 6.79 (1H, d, 8.2) 116.6
6 7.02 (1H, dd, 8.2, 1.8) 123.4
7 741 (1H, d, 15.6) 142.2
3 6.40 (1H, d, 15.6) 118.8
9 169.3
1’ 131.2
2’ 7.04 (1H, d, 8.7) 130.9
3’ 6.71 (1H, d, 8.7) 116.4
4’ 157.1
5’ 6.71 (1H, d, 8.7) 116.4
6’ 7.04 (1H, d, 8.7) 130.9
1" 3.46 (2H, t, 7.3) 42.7
2" 275 (2H, t, 7.3) 35.9
-OCHj3 3.88 (3H, s) 56.5
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Figure 61. 'H-NMR spectrum of compound 12 in methanol-d,
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Figure 62. "C-NMR spectrum of compound 12 in methanol-d,
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6) Compounds 13. 149 +x A

Compound 13& 'H NMR spectrumel Al &y 6.19 (1H, d, J = 16.0 Hz), &y 7.53
(1H, d, J = 16.0 Hz) 3] =9] chemical shift ¥} coupling constant #< %3}
trans form¢] o]F Aol U5 oAt =3 6y 7.03 (1H, d, J = 1.8 Hz)
6n 6.78 (1H, d, J = 82 Hz) Z28]a &y 693 (1H, dd, J = 82 ,1.8 Hz) =2
coupling constant #t= E3}9] A2 ortho-coupling % meta-coupling= 3}l

o ststh. ¥C NMR spectrumdl A & 9719

¢+ aromatic ring°] U=

o

carbon ¥ =37} #&ES HTh 15 §: 169.3 A1E8S %3 carboxy group=
o g3ttt o= nigtoz FaA¥w wwsEte] compound 13- caffeic acidz &
¢ %) 21 tH(Figure 63-65, Table 16).

Compound 14 'H NMR spectrum® ®C NMR spectrum< compound 13 &}
nlawste] Ao H5=d FEFEE Yelgdth compound 14% 'H NMR
spectrumol| A &y 750 (1H, d, J = 16.0 Hz), 6y 6.63 (1H, d, J = 16.0 Hz) ¥ =
9] chemical shift #¥} coupling constant #t< &3}¢] trans form9 o|& AT

o] A& At ®g &y 7.02 (1H, d, J = 23 Hz), 6u 6.93 (1H, dd, J

82, 2.3 Hz) 183 &y 692 (1H, d, J =82 Hz) ¥ =2°] coupling constant @<
E3te A2 ortho-coupling ¥ meta-couplingS 3Fal A+ aromatic ring®| U
&2 ddeAdh T MATFAE dstsdh. PC NMR spectrumell A % 1871
9] carbon ¥ A7} #ES HA 2T FIl 6c 1694 A1ES E3&| carboxy
groupe Q18+ 3l anhudrideAl € o] =2 oAt ol& vEe= &9
83 vt compound 14+ caffeic anhydride® 221 = ¢l tH(Figure 63, 66, 67,

Table 16).
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Compound 14

Figure 63. Chemical structure of compounds 13, 14.
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Table 16. 'H and ®C NMR data of compounds 13, 14 (400 and 100 MHz,

methanol-d,).

Compound 13

Compound 14

No. Su (int., multi., J Hz) Sc Su (int., multi., J Hz) Sc

1 169.3 128.3
2 6.19 (1H, d, 16.0) 115.2 7.02 (1H, d, 2.3) 115.2
3 753 (1H, d, 16.0) 147.1 147.1
4 128.2 149.7
5 7.03 (1H, d, 1.8) 115.2 6.92 (1H, d, 8.2) 116.4
6 147.0 6.93 (1H, dd, 8.2, 2.3) 123.1
7 149.9 750 (1H, d, 16.0) 146.9
8 6.78 (1H, d, 8.2) 116.8 6.22 (1H, d, 16.0) 116.4
9 6.93 (1H, dd, 8.2, 1.8) 123.1 169.4
1 128.3
2! 7.02 (1H, d, 2.3) 115.2
3’ 147.1
4’ 149.7
5’ 6.92 (1H, d, 8.2) 116.4
6’ 6.93 (1H, dd, 8.2, 2.3) 123.1
7' 750 (1H, d, 16.0) 146.9
8’ 6.63 (1H, d, 16.0) 116.4
9’ 169.4
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Figure 64. 'H-NMR spectrum of compound 13 in methanol-d,.
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Figure 65.
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BC-NMR spectrum of compound 13 in methanol-d,.
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Figure 66. 'H NMR spectrum of compound 14 in methanol-d,.
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Figure 67. °C NMR spectrum of compound 14 in methanol-d,.
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7) Compound 159 +% &4

Compound 15% 'H NMR spectrumol A &y 845 (2H, d, J = 87 Hz), 6y 7.16
(2H, d, J = 87 Hz) 339 coupling constant #< %3] M & ortho—coupling
tal 9l A F%9] aromatic ring protonE o 43t th ®C NMR spectrum
oA §c 1792 A 1dE E3 carbonyl group & A3+t 6 1046 A189S
23&) 'H NMR spectrumE 2331 scutellarein® aglycone 7+%2 A4 A43s}

= Roz dgastgrt =3 'H NMR spectrumel A &y 7.85 (1H, 4, J = 16.0
Hz) .64 651 (1H, d, J = 160 Hz) trans form® o]% Agto] ASS o3t

o} 28]a 6y 751 (2H, d, J = 86 Hz), 6y 713 2H, d, J = 86 Hz) ¥ =9
coupling constant #< T3l MZ ortho-coupling 3tal A= thd T2
aromatic ring protonE 4ttt ¥C NMR spectrumoll A §¢ 161.8 Al 1@%

%38 oxhydryl group & <33}t §¢ 167.8 A28 S E3 carboxy group =
At o™, 'H NMR spectrum 2 ¥C NMR spectrumE Z£&3to] o]
p-coumaroyl®] aglyconemZE 23 dAst= Aoz JddsAd. &y 626 (1H,
d, J = 78 Hz) 3=9] anomeric proton 3= Z o4& 'H NMR spectrum
2 BC NMR spectrumE £33}7 B - galactopyranoseE dAatath 150
anomeric protont scutellareing® AZA#AAIE 2189 B - galactopyranose=
p-coumaroyl groupl. 2 AAFAAZ el o] S vy o w F3¥aubn] o]

compound 15+ triumfettalarein® 2215t} (Figure 68-70, Table 17).
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Compound 15

Figure 68. Chemical structure of compound 15.
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Table 17. 'H and C NMR data of compound 15 (400 and 100 MHz,

pyridine—ds).

Compound 15

No. Sy (int. multi.. J Hz) 5¢
2 162.2
3 6.70 (1H, s) 100.4
4 179.2
4a 105.7
5 157.8
6 1355
7 166.5
8 6.70 (1H, s) 95.1
8a 163.2
1’ 1224

2", 6 845 (2H, d, 8.7) 132.3

3, 5 7.16 (2H, d, 8.7) 1165

4’ 158.3

1" 6.26 (1H, d, 7.8) 104.6

2! 440 (1H, m, overlapped) 76.5

3" 420 (1H, m) 717

4" 440 (1H, t, 3.7) 8.7

5" 420 (1H, m) 76.5

ba’’ 4.85 (1H, dd, 11.7, 5.5) 64."7

ob"’ 501 (1H, d, 11.5)

1 126.6
2", 6" 751 (2H, d, 8.6) 131.2
3", 5" 7.13 (2H, d, 86) 117.2

4" 161.8

7 7.85 (1H, d, 16.0) 145.6

8" 6.51 (1H, d, 16.0) 1154

9"’ 167.8
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Figure 69. 'H NMR spectrum of compound 15 in pyridine—ds.
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Figure 70. ®C NMR spectrum of compound 15 in pyridine—ds
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A3} EtOAc #38 =] 43.7+2.3 mg/g GAE=

49

B A tH(Figure 71).
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Extract

Figure 71. Total polyphenol contents of extract and solvent fractions from

SD of triplicate

+

The data represent the mean

T.hamabo branches.

experiments.
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Figure 72. Total flavonoid contents of extract and solvent fractions from
T.-hamabo branches. The data represent the mean = SD of triplicate

experiments.
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(3) DPPH radical 27 &4

g 7}

50 - 800 pg/mlLe

F28

e

2359 DPPH radical 27 4% =A3At}.

TEZ JAYsii e Azl gk SCs e Al

7+

3 A3 EtOAc =9 SCy #rol 232.8 pg/mLE 43 DPPH radical 47
A4S YeER A tH(Figure 73, Table 18).

[a

[ T R oY T - T N - - T - T —

o o o o o o o o o
1 1 1 1 1 1 1 1 ]

DPPH radical scavenging activity(%o)
=

=
|

I

Extract

50 pg/mlL 7 100 pg/mL B 200 pg/mL B 400 pg/mL B 300 pg/mT

n-Hex

EtOAc

n-BuOH

H,0

BHT

Figure 73. DPPH radical scavenging activities of extract and solvent fractions

from T.hamabo branches.

The

data are expressed as a percentage of

controland represent the mean = SD of triplicate experiments.

Table 18. SCsy values of DPPH radical scavenging activities of extract and

solvent fractions from 7T.hamabo branches.

Extract

n-Hex

EtOAc

n-BuOH

H>O

BHT

SCso
(ug/mL)

>800

>3800

232.8

>800

>800

66.1
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(4) ABTS' radical 27 &4

g 7HA FEE 2 BEE9 ABTS radical 274 Z4S AU AlEe
6.25-400 pg/mLe] == gethom zhzhe] ik SCxak= AeATh A
3 Ay EtOAc #3859 SCy #ko] 486 ng/mLE 93 ABTS' radical 47
A4S YeER At (Figure 74, Tabel 19).

O

6.25 pg/mL ™ 12.5 pg/mL M 25 pg/mL M 50 pg/mL M 100 pg/mL M 200 pg/m]

i

(]

=
1

100

=]
=
1

=)
=
1

I

I
1
IE z : It I

Extract n-Hex EtQAe n-BuOH H,0 EHT

ki
=
1

ABTS+ radical scavenging activity({%b)
=
|

Figure 74. ABTS" radical scavenging activities of extract and solvent
fractions from T.hamabo branches. The data are expressed as a percentage
of control and represent the mean £ SD of triplicate experiments.

Table 19. SCs values of ABTS' radical scavenging activities of extract and

solvent fractions from T.hamabo branches.

Extract n-Hex EtOAc n-BuOH H>O BHT

SCs0

>200 >200 48.6 >200 >200 17.1
(ug/mL)
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(1) Nitric oxide (NO) A4 oA &4

G V1A FEE % 8 2989 Y Gde A8 fs RAW 2647

X

cell& ©o]&3to] nitric oxide A4 A &4 2 HME SHMTT assay)S &<l
stith 70% EtOH &5+ % 7 &9 289&2 100 pg/mLe] vE2= A3S 3
ottt L A3}, n-Hex

HAoY n-Hex w8E % EtOAc T EoNA = Ax 4o Yttt o]

F7H sRolA AES Adedn. A 23, F2 7HA n-Hex £8E 2

9 EtOAc E 8 E A nitric oxide YA A A0

EtOAc 3 &2 100 pg/mLe FxoldtollA Al¥E =4 {lo] nitric oxide A S
T oFEH o7 AASA Y. n-Hex +38E&E IG5 #<2 369 png/mL, EtOAc + &
& [Cso 3 270 pg/mLE 225 A HFigure 75-76).

B NO production (%) @ Cell viability (%4)
4 140

% 4 120 @
= ® =
2 . L . 1100 2
s ot ok 418 =
kS . |l 2
2 . =
Q 14 =
“ S
ki ok x| 20
| BN wew | T
LPS (100 ng/mL) - + + + " + + +
Sample (100 pg/mL) - - Extract n-Hex EtOAc n-BuOH H,0 2-Amino-4-
picoline

Figure 75. Effects of extract and solvent fractions from 7T hamabo branches
on NO production and cell viability in LPS-induced RAW 264.7 cells. The
data represent the mean + SD of triplicate experiments. Values are the mean

SEM of triplicate experiments. *p < 0.05, **p < 0.01.
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(A)

m NO production (%) @ Cell viahility (%)

140 - 140
120 * =4 120
‘-? * & L . L ] _—
< 100 . 1 100 %
5 * =
= 8 18 =
B * ok =
= 60 160 E
c —
Z 40 ok 440 T
o
20 -4 20
A
0 1 1 1 1 1 e | 0
LPS (100 ng/mL) - + + + + + +
n-Hex Fr. (ug/mL) - - 6.25 12.5 25 50 2 Amino-
4-picoline
ar
(B)
P
¥ NO production (%6) @ Cell viability (%)
140 - 140
— L ] .
120 [ 4 120 &
E L L . E
E 100 4 100 et
S 80 X 180 =
% z
g 60 o 4 60 =
=" =
40 -+ 40
g ok G
20 - w20
1] ] | ] | | e | 0
LPS (100 ng/mL) - + + + + + +
EtOAc Fr. (ug/mL) - - 6.25 12.5 25 20 2-Amino-
4-picoline

Figure 76. Effect of n-Hex (A) and EtOAc (B) fraction from 7. hamabo
branches on NO production and cell viability in LPS-induced RAW 264.7
cells. The data represent the mean *SD of triplicate experiments. Values are

the mean SEM of triplicate experiments. *p < 0.05, **p < 0.01.
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(2) 1A=4 cytokine (TNF-a) A4 oA A
3t 714 EtOAc #+38 &9 F71420 &9 &84 71de Ast7] YsiRAW
264.7 cell& o]g&3lo] PGE, ¥ AAFA cytokines 1A AL =A3At. Al
E ZAo] YEhUA &8 FE 625 125, 25, 50 pg/mLE o] &3] AHS 23
stk 1 A3 3 7FA EtOAc #FES TNF-a AAS &3 o7 94 A

71E AL e & A HFigure 77).

oot

120 -
g 100
=
E 80 -
o
"E EE
S 60
="
5
E‘ 40
20+
I} - | | | |
LPS (1 pg/mL) _ + + + + -
EtOAc Fr. (pg/mL) - - 6.25 12.5 25 50

Figure 77. Effect of EtOAc fraction from 7T.hamabo branches on TNF-a
production in LPS-induced RAW 264.7 cells. The data are represent the mean

+ SD of triplicate experiments. *p < 0.05, **p < 0.01.
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(1) A=x 54 H7F (MTT assay)

HaCaT MXEE o]&3ste] st A(H0)E F2¥ Alx 4ol did AX B
3 BdE st WA, APl AEE AR =5 Asty] $18 HaCaT
A FE tht AE =AS Fasttt. 2 A3, compound 155 2.5, 5, 10 uM Y]
Tl AE AEE] BT 90%0)4o 2 et upEia 2 g A ALg
d AR sEe AESAS UeA & =9 25 5 10 pM2 A48t
(Figure 78).

1204

: I I I
control 2.5 UM 10 uM

Compound 15

Cell viability (%)

[s*]
=]
I

=]

Figure 78. Cell protective effects of compound 15 from 7T .hamabo branches.
HaCaT cells were treated with different concentration of samples and then
cell toxicity was determined by MTT assay. The data represent the mean =

SD of triplicate experiments.
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(2) #rtstra (HO)2 =9 AlE &4 ugh Ax B35 g3

Folats ol AF A

i)
s

HO,2 #F58 AX &4 g Al Bs 53
€49 H0:0 =5 A7l 918 H0, sEo] W& HaCaT celld MxE A&
ok 2 A3, 8 mMé skl AE AEE] 61.8%=E AT
(Figure 79). wjgtr E A= 8 mMe H.0.5 HEste] £4" AX
25 5, 10 pMe compound 155 A3t = ZA3} compound 15+
2.5, 5, 10 uMe] F=dlAl Z+7F 80.6, 85.3, 86.4%<] AE AEEo] EAFS o,
compound 15 0.2 =% AE Joll thste] 247 20.2, 25.1, 25.2%<2] Al

X HE g7 9SS Festt). (Figure 79).

Control 10 mM
Concentration of H102

gk

Ol

o

©
= il

=
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(B)

120
100
":;;‘ * *#
il BD_
2
= 60-
=
=
= 40
o
U 204
0
H.0.: 8 mM - + + + +
_ + 25uM | SuM 10 uM
Compound 15

Figure 79. (A) Cell viability on HaCaT cells damaged by H:0.. (B) Cell
protective effects of compound 15 from T hamabo branches on HaCaT cells
damaged by H,0,. HaCaT cells were treated with different concentration of
sample for 24 h after being exposed to oxidative stress. The data represent

the mean + SD of triplicate experiments. *p < 0.05, **p < 0.01.
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2) &<
(1) Nitric oxide (NO) A4 oA &4

wdE geE 159 94 FdS SAs] A8l RAW2647 celle ©] &5k
nitric oxide A4 A &4 2 AX SAHMTT assay)= A3t F=2
25, 50, 100, 200, 400 M #E=2 AFES gty 1 A3, 33¢E 156+ Ax

T dEHom AAstAdn. shekE 169 ICx #*
< 978 M = FR1E A H(Figure 80).

=4 glo] nitric oxide A4S

B NO production (%) @ Cell viability (%)

140 . . e
guor . . L] 110 2
= = ok i s
z 100 A . 100
= 80 | o 1s0 E
| 2
£ 60| o 1o 3
S
3 40 - ok . 1w =
2ol N PR
p i 1 1 1 ! i L mem |
LPS (100 ng/mL) - + + + + + . N
Compound 15 (UM} 25 50 100 200 400 2-Amino-
4-picoline

Figure 80. Effects of isolated compound 15 from 7T.hamabo branches on NO
production and cell wviability in LPS-induced RAW 264.7 cells. The data
represent the mean + SD of triplicate experiments. Values are the mean SEM

of triplicate experiments. *p < 0.05, **p < 0.01.
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(2) PGE; 2 <54 cytokine A4 A &4

Z 7 wdE gehe 159 FUHE @Y 24 71dE datskrl Sl
2647 cell& ol&stol AHSA cytokines IL-6, TNF-a, IL-1B 3 PGE;

oA & AU AlE F40l YEA @2 w1 25, 50, 100, 200, 400
15= TNF-a, 1L-6, IL-1B

2 PGE; A4S 4oz oA Al7l= Aow &y vh(Figure 81).
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(B)
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(D)

[

=

=
|

[=¢]
=
|

PGE, production (%)
g 2

BT

LPS (1 pg/ml) - * - * - * -
Compound 15 (phd) - - 25 50 100 200 400

(=)
=
|

Figure 81. Effects of isolated compound 15 from 7.hamabo branches on TNF-
a (A), IL-6 (B), 1L-18 (C), PGE; (D) and production in LPS-induced RAW
264.7 cells. The data are represent the mean = SD of triplicate experiments.

*p < 0.057 *xp < 0.01.
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Sk

2o 9 Ae

BoATAAE F2 A FERY HPE L GGE 24 AL A B

walol glal Bge AY B4 293 4R ATE Q45

il

g 7FA 70% EtOH F=E5 &l =4 wof sx4 oz 23}
n-Hex, EtOAx, n-BuOH % H,O &I E&E& AT o]F EtOAc #3 =2 VLC
2 Sephadex LH-20 column chromatographyE F33dte] @ Z2S 223
o 2y 9d 542 'H 92 YC NMRS ¢ &3] st 725 o4 &
3} wlaste] F 15709 sh=Es TS

e
=]

223 335 S methyl stearate (1), oleic acid (2), linolenic acid (3), a
-linolenic acid (4), ethyl linolenate (5), friedelin (6), friedlinol (7), glutinol
(8), 3B-olean-12-en-3-o0l (9), oleanolic acid (10), B-sitosterol (11),
p-hydroxyphenethyl trans—ferulate (12), caffeic acid (13), caffeic anhydride
(14), triumfettalarein (15)= 215 AT},

gt 7hA 9] gaksl Ad Ay EtOAc £ 59 F ZEds 2 IR ol=
shafo] Z+7}y 437+2.3 mg/g GAE ¥ 23.3+15 mg/g QEZ YElstew DPPH %
ABTS" radical 274 &4 A golA EtOAc 8= 717 232.8, 486 ng/mL=
Yelilet, #eld 33ES  friedelin (7), oleanolic acid (10), B-sitosterol
(11), p-hydroxyphenethyl trans—ferulate (12), caffeic acid (13)7} $-<3%F
radical 271 A4S Jehs ZAow FEFO08sEsg »yolgir). 3 n-Hex

2 EtOAc +8&9 &9 g4& 4 staem, 1 23 NO A5 ICs atel
747 369 pg/mL 2 270 pg/mLE E1¥ U3, 53] EtOAc ¥ =S HATAH
cytokine?l TNF-a¢] AAS a4 oz A AT EtOAc 8 EoA g3

3}st 5<% linolenic acid (3), a-linolenic acid (4), ethyl linolenate (5), friedelin
6), friedelinol (7), 3B-olean-12-en-3-ol (9), oleanolic acid (10),

p-hydroxyphenethyl trans—ferulate (12)¢] 3} A L NNRBIURLIT ) @
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o

I 9fe] g 7RO 288 tEe ¢t €44 o=+ Compound 3¢ &
o, detelol | T2 WA T ZAPBPe] glom Compound 4= &, &
F F00e] wa wo] gtk Compound 5% 4, a-glucosidase A,
—amylase @ A|, @b A A ZARINPe] 13 Fo] gl om. Compound 6&

Pysh, B9, FUADT, FABY, AT ESOV0UG) el gin,

o\

o

w3 Compound 7& 34, AN ANEEA, 3t o gAgHInInBe) o

o1 Compound 88 ZI =4 prolyl endopeptidase &} A &A100M106] okglx] 9l a1
Compound 9+ &4, &+ 2L A, 3987 FAPIES] BWuEoe] Qo)

Compound 102 &4tsl &<, & Dz, g, dvfoly=A, & 2 7354, &

_:g_oo]: %],}\é86,96,113,114,113,116,117,11801 ?—__]-'Eﬂ Xﬂ 3)]\_1'1, Compound 11_8_ 501,/\ 3-,:]_’ Xﬂ%i’ﬂiEﬂ

N

i
i

45, T AR, WMo A Fo| FAFIBIELEZe] myEe] 9]

Compound 132 @43} & BE 7ty wlolg)x, &g 9 & a1 Fag®iaize]

21w, Compound 14+ & HBV &4'%o] F&o] R s o] lti(Table 20).

fx

E3], EtOAc #3EoA 8 %¥ compound 15 A|F7FA] &Alo] thak 47}
Haw x| etgtom X o)X= compound 159 i3k & 2 a3 AdS
Jaystdet. 2 A3 compound 15E &34 <l NO A A A4S 5= o

Hog Yetldaz dAAS5A cytokined]l TNF-a, IL-6, 1L-18 ¥ PGE»¢ A
= ERHow AAsts Ao gt =3 HaCaT Al EoA Hiksts
(HO)2 e Az &4 gk Alx Bs 35 g1s 43 Ax
e A 22 2-10 upMe] FXolA AlEX RE a9E Yedls o=z
ALt

olde] A4 AxE ngoe Rz Iy JHA = e, 3YE S48 e

SHEE R ook

iy
o,
Mo B ox

_l U
o
i)

N
olr
2,

ry
(i
=
re
B
2
it
2
=
i
N
-~

o
Y,
L
sg
>~
=
i
it
O
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Table 20. Activities of isolated compounds from 7. hamabo branches.

NO. Compound structure activities
1 Methyl Stearate 2o s o s 4 s g ° -
anti-inflammatory activity™
3 Linoleic acid AN e anti-malarial activity™
anti—proliferative Activity™
el M5 Dn w5 { .| anti-inflammatory activity”
4 a-linolenic acid Toror T e anti-tumor activity'®

anti-inflammatory activity™

a-glucosidase inhibitory

5 Ethyl linolenate TAOW”\}:*UL%H activity'”!

2 4 6 8 " 14 17

a-amylase inhibitory activity'®!

melanogenesis inhibitory

activity'%?

anti-oxidant activity™

anti-inflammatory activity™

103

6 Friedelin hypolipidemic activity

anti—ulcerogenic activity'™

anti-diarrhoeal activity'®

anti-inflammatory activity™

anti-angiogenic activity'®

107

7 Friedelinol
cytotoxic activity

anti-microbial activity'®

analgesic activity'®”

prolyl endopeptidase
inhibition activity'

8 Glutinol

anti-inflammatory activity™

anti-bacterial and anti-fungal
111

9 3B-olean-12-en-3-ol
activities activity

anti—depressant activity'?

anti-oxidant activity™
anti-inflammatory activity™®

10 Oleanolic acid anti-diabetogenic activity'®

anti-microbial activity'!

115

anti-viral activity

anti—cancer activity'®

anti—parasitic activity 7
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anti-tumor activity''®

11

B-sitosterol

anti-oxidant activity®’

hypocholesterolemic activity '

anti-microbial activity'®

angiogenic activity'*

immunoregulatory activity'?

13

Caffeic acid

anti-oxidant activity™

anti-hepatitis B virus

activity'??

anti-inflammatory and

anti—coagulatory activity'**

14

Caffeic anhydride

anti-HBV activity'®

15

Triumfettalarein

anti-oxidant activity

anti-inflammatory activity
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B Aol ARER AT Hol= 68 AFA TEH Bl A S A A
7

BHE 506). AP AFIel= WA 40TCAM ARANF EHsto] AREsEd

t}(Figure 82).
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Az 2 B9 AFI o] 03 ke 70% €S 6 Lo Wil Ao Al 244 7F

WRESAY. A& A REE A o3 FH 9 300 mm filter paperg ©] 83}
of FEAS oJystgon oo} 2 WHog Raldh Al sl FAd =
7oz 13 ¢ dbE AT, doAR F=& 8-l A

=
3] AF F=7|(rotary vacuum evaporator)=
M g& AAT. AR 70% oEE FE= 156 g TFT 1 L o dgA7]F,
TN 27 E o] &ste] F4 Ao wEf TAHoz F

acetate, n—butanol, water fractionS 4 1th.(Figure 83).

{ Dried whole plants of “Hydrocotyle japonica” (0.3 kg) ]

70% EtOH
6L 241%2

[ Extract940g(31%) |

Extract 87.0 g

| suspended with H,O

n-Hex Fr. EtOAc Fr.
6.4 g (7.4%) 4.8 2(5.5%)

H,O Fr.
54.8 g (63%)

n-BuOH Fr.

20.6 2 (23.7%)

Figure 83. Extraction and solvent fraction of H. japonica aerial parts.
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2) n-Hexane w829 &4 A&

2]

M

(1) VLCell 9% 2274

n-hexane 8% 51 g5 =4 A7IEE U-5+7] 98 ¢4 silica gelS =713t
glass columng ©]§3to] vacuum liquid chromatography (VLC)ZE %3 3}9]t}.
|uje] S48 5%% n-Hex:EtOAc (0-100%), EtOAc:MeOH (5-50%)7F 2 uj
7HA =P ow 1% 100% MeOHE 300 mLA &F3te] & 21719 fractiones
A A (Fr. V1-21).

VLC fraction % Fr. V2 (70.1 mg)E= # =3 Fo o 33E25 A
o}, 28]al Fr. V17 (51.8 mg)e #Y 53 Fo =39 Fefe compound 4,
5 98 AT

Fr. V4-5 (1415 mg)+= &% n-HexEtOAc=1512 % silica gel column
chromatography S ©]£3}%compound 8 (23.8 mg), compound 6 (23.8 mg) %
compound 1 (344 mg)E 93 Fr.V6 (2170 mg)e 22 SwxE o] 83519
compound 3 (125 mg) ¥ compound 10 (83.7 mg)E L AUT}.

Fr. V8 (1912 mg)e &wiz7d n-HexEtOAc=6512 % silica gel column
chromatography & ©]-&3¢] compound 11 (114 mg)E L th

Fr. V9 (2126 mg)t= &ulx71 CHCl3MeOH=80:12.2 Sephadex LH-20
column chromatographyS ©]83t¢] compound 1 (120 mg) % compound
13(17 mg)S ¢ Fr.V10 (1571 mg)e 2& gz AZS o] &3Folcompound 1
(138 mg) ¥ compound 12 (17.1 mg)E AJth A HIAL=E TFHA AT
o] oA compound 1 % 60.2 mge LUt}

Fr. V11 (1397 mg)< &wjx7 CHCI3MeOH=50:12.2 Sephadex LH-20
column chromatography & ©|-83}% compound 14 (120 mg)E LAt}

Fr. V12 (1110 mg)t= ‘wx7 CHClsMeOH=45:12.2 Sephadex LH-20
column chromatographyS ©]-83}%] compound 5 (21.6 mg) ¥ compound 14
(144 mg)E LA} AHaFEE FAHA AFI ol A compound 14 F

244 mgE AUt}
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Fr. V14-15 (1288 mg)®] &wx7 CHCl3zMeOH=40:12. % Sephadex LH-20

column chromatography & ©]-83}% compound 7 (24 mg)E Ath

Fr. V18-20 (129.3 mg)®] &wx7 CHCl3MeOH=40:12. % Sephadex LH-20

column chromatographyE ©]-&3t%] compound 6 (257 mg)E

A A H(Figure
n-Hex Fr. (5.1 g)
VLC
n-Hax: EtOAc (0-100%), Step eradient(3%) , 300mL sach
A
l l l l L
FrVvl FrVv2 Fr.v4-5 Fr.Ve FrV§ Fr. V9 Frv1o Frvil
(70.1 mg) (141.5 mg) (217 mg) (191 2 mg) (212.6 mg) (157.1 mg) (139.7 mg)
silica gel CC silica g2l CC o phadex: LH-20 CC | Sephadex LH-20 €C |Sephadex LH-20 CC
n-Hex: EOAc 15:1 |nHew E10Ac 15:1| " B0 0 oo | CHCL:MeOH=80:1 | CHCIL:M=OH=80:1 | CHCL:MeOH=50:1
v N
Compound 1 Compound 3 || Compound 11| | Compound 1 Compound 1 Compound 14
CO%’?“;‘:,Z .;3f_4mg) (12.5 mg) (11.4 mg) (12.0 mg) (138 mg) (12 mg)
Compound 6 Compound 10 Compound 13| | Compound 12
(23.8 mg) (83.7 mg) (17 mg) (17.1 mg)
Compound §
(238 mg)
Frviz2 Frvi4-15 Fr.V17 Frv1s-20 Frvil
(111 mg) (128.8 mg) (1293 mg)
Sephadex LH.20 €C |Sephadex LH-20 CC Sephadex LH-20 CC
CHCI,:M=0H=45:1 | CHCL:MeOH=40:1 ] CHCL:MeOH=30:1
A 5 Compound 4
Compound 5 Compound 7 o Compound 6
(21.6 mg) (24 mg) Compound § (257 mg)
Compound 14| Compound 9
(144 mg) (51.8mg)

Figure 84. n-Hex isolation of compounds from H. japonica aerial parts.
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3) Ethyl acetate #8229 &4 A&

2]

M

(1) VLCell & #2273
EtOAc 28& 5 g& F4 Z7EE 7] 98l &4 silica gels S
glass columne ©]&3to] vacuum liquid chromatography (VLC)E 3 3&}l<

|je] S 5%% n-HexEtOAc (0-100%)7} 2 o 7}#] =dow =
100% MeOHE 300 mL# &=3sto] & 35709 fractione ¥ ATHEFr. VI-21).
Fr. V24 (5586 mg)e ‘|z CHCl;:MeOH=4:122 Sephadex LH-20

S

column chromatography & ©]-&3%}¢ compound 15 (41.6 mg), compound 16 (33
mg) % compound 19 (29.5 mg), compound 20 (104 mg)E AAT}.

Fr. V25 (7612 mg)t= £wlx71 CHCl3MeOH=4:12.2 Sephadex LH-20
column chromatography S ©]-£3}¢] compound 17 (275 mg)E AUt}

Fr. V26 (5546 mg)< Swlx71 CHCl3MeOH=4:12.2 Sephadex LH-20
column chromatography S ©]£3}¢] compound 18 (55.6 mg)E AUt}

Fr. V33 (1245 mg)< §wlx71 CHCl;3MeOH=4:12.2 Sephadex LH-20
column chromatography S ©]-&3}% compound 18 (22.8 mg)E& LAt}

Fr. V34 (4159 mg)t= ‘vz CHCI3MeOH=2:12.2 Sephadex LH-20
column chromatographyZS ©]83}t%] compound 16 (161 mg)E LA}t (Figure
85).
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EtOAc Fr. (4.5 g)
VLG

n-Hex: EtOAc (0-100%), EtOAcMeOH (5-30%) Step gradient(3%),

300mL each
Frvl Frv4 31’."\?5 Frve-7 Frvs8 ]iliVQ—ll
(93 mg) (72 mg) (246.8 mg) (86.9 mg) (68.6 mg)
silica zal CC silicz zel CC silica zel CC silica gal CC silica gl CC
n-Hex: EtOAc 20:1 n-Hew: E40A: 10:1 alieBos Al | iHeEoncdi n-Hew: E10A: 21
C{oﬁp;und_‘ 5 Compound 6 Compound 2 Compound 3 Compound 7
o HRE + (944 mg) (12.0 mg) (4.6 mg)
Compound 7
Compound 6 AR
..,,?p? ) (39.5mg) Compound 9 Compound 4
o (38.6.mg) (35.5mpg)
Compound 8 =
(303 mg) Compound 10
Compound 9 (108 mg)
(549 mg)
Compound 11
(12.9 mg)
Frviz-14 Frvis-21 Frv22-2 Frv24
(178.4 mg) (306.1 mz) (1807mz]  (4385mg)
Sephadex LH-20 CC Sephadex LH20 CC | Sephadex LH-20 CC | Sephadex LH-20 CC
CHCI,:MeOH=17:1 CHCI, MeOH=15:1 CHCI:MeOH=8:1 | CHCl:M=0H=T:1
Compound 1 Compound 12 Compound 13| | Compound 15
(201 mg) (43 Sma) (454 mg) (55.9mg)
Compound 14
(16.2 mg)
Figure 85. EtOAc

1solation of compounds from H. japonica aerial parts.

- 115 -



3. &g 9 ggEe Fx A
1) Compounds 1, 2¢] +% &4

Compound 1€ 'H NMR spectrum®l 4] &y 0.85 (3H, d, J = 6.4 Hz), 1.66 (3H,
d, J =50 Hz), 083 (3H, d, J = 2.3 Hz), 0.82 (3H, d, J = 3.2 Hz), 0.85 (3H,
d, J = 64 Hz) chemical shift #t % integral® X} 57§ methyl group< 9
Askalth 8y 5.39 (IH, dt, J = 7.3, 14 Hz)9 A& sp’Edh 4 A1dosr o
TAY FZ2E ddstdd. 413 2H, d, J = 7.3 Hz) 3329} §¢ 59.67 Aol &3
ANSAHE7F 2 A7 B9 sp’&A carbono]l e AHo=w

BC NMR spectrumel A % 2070¢] carbon¥ &7} Y& AL FHga §¢
1406, 12329] Al2de o]FAF 2L odstdth 'H NMR spectrum % P°C
NMR spectrumE +3%3}9] diterpenes 222 o8ttt o] & Hlg o=z F3
1283} ¥ wale] compound 1€ (E) - phytol2 215 9 th(Figure 86-88, Table
21).

Compound 2+ 'H NMR spectrumel Al &y 0.82 (3H, d, J = 6.4 Hz), 0.86 (3H,
d, J =64 Hz), 086 (3H, d, J = 64 Hz), 084 (3H, d, J = 55 Hz), chemical
shiftzt 2 integral® X.0} 4709 methyl groupS A&ttt 6y 5.04 (1H, dd,
J =110, 40 Hz ), 521 (1H, dd, J = 174, 40 Hz) % 6.38 (1H, dd, J = 174,
110 Hz) 3% sp’&dh & A1do= allyl protons o438t 4.98(1H,
br s), 497 (1H, br s) I sp’Er ©h ATEoR |FAF T <43t
91t} BC NMR spectrumoll Al & 2070¢] carbon¥ =7} = AL FQE AP §¢:
1132, 1156, 139.3, 14689 A2 ol 4dq ¥aE <43t 'H NMR
spectrum % ®C NMR spectrumZ % 3to] diterpenes 202 o] Aa At} o]
2 ngor EHWy dHlwste] compound 2+ neophytadiene® &2l E 9 th

(Figure 86, 89, 90, Table 21).
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20 19 18 17

13 9 5 1
16 < 1 / N OH
14 12 10 8 6 4 2
Compound 1
20 19 18 17
15 13 11 9 7 2 P

16 14 12 10 8 6 4 2

Compound 2

Figure 86. Chemical structure of compounds 1, 2.
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Table 21. 'H and ®C NMR data of compounds 1, 2 (400 and 100 MHz,

chlorofrom—-d).

Compound 1 Compound 2
No. Su (int., multi., J Hz) 8c Su (int., multi., J Hz) Sc
1 4.13 (2H, d, 7.3) 59.6 5.04 (1H, dd, 11.0, 4.0) 113.2

521 (1H, dd, 17.4, 4.0)

2 539 (1H, dt, 7.3, 1.4) 123.2 6.38 (1. dd. 17.4. 11.0) 139.3

3 140.6 146.8
4 1.97 (2H, t, 8.2) 296 2.16 (2H, m) 31.8

25.3 1.55 (2H, m) 25.8
6 36.9 1.24 (14, m) 1.33 (1H, m)  37.2
7 32.9 1.40 (2H, m) 32.9
8 376 1.24 (2H, m) 375
9 o47 124 (1H, m), 1.22 (1H, m)  24.7
10 376 1.24 (2H, m) 37.6
11 33.0 1.40 (1H, m) 32.9
12 375 1.24 (2H, m) 37.6
13 95.0) 1.20 (1H, m), 1.30 (1H, m) 24.7
14 40.1 1.24 (2H, s) 29.9
15 150 (1H, sept, 6.4) 28.2 153 (1H, m) 28.2
16 0.85 (3H, d, 6.4) 2.8 0.82 (3H, d, 6.4) 19.9
17 1.66 (3H, br s, 5.0) 229 498 (1H, br s), 497 (1H, br s) 1156
18 0.83 (3H, d, 2.3) 19.9 0.86 (3H, d, 6.4) 22.9
19 0.82 (2H, d, 3.2) 20.0 0.86 (3H, d. 6.4) 22.8

20 0.85 (3H, d, 6.4) 164 0.84 (3H,d, 55) 19.9
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Figure 87. 'H-NMR spectrum of compound 1

in chlorofrom-d.

[T JI.IJ £p5) . L .LI
160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.1 60.0 50.1 40.1 0 20.0
A | A LA b
B % $aRz 8 EROSERABASEEENERAR
E & RRR#E & SRRRRANNAKKRRARNSS 9

Figure 88. "C-NMR spectrum of compound 1 in chlorofrom-d.
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Figure 89. 'H-NMR spectrum of compound 2 in chlorofrom-d.

L L ) AL 1

O Wtiiatst viastiiss vessasees vansns M yatataesisiciins pratnsns P paataen Sjaaate B e o paataten e oA poatatet: e o
| | I e L
] 8 g8 2688 ARAESENRREBANEE RETREE
€ f a4 RRiE RRRRRANAARAIRAKNE AN SE

Figure 90. ®C-NMR spectrum of compound 2 in chlorofrom-d.
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2) Compounds 3, 6, 89 +x% &4

Compound 8& 'H NMR spectrum 2 “C NMR spectrum< £3] &y 5.27-5.39
(6H, m, overlap) ¥ &¢ 132.2, 127.3, 1285, 128.2, 1279, 130.4¢] Al1d-& &3l A
3N olFAF T2E /A &S FelsAn). &y 410 CH, q, J = 7.3 Hz),
086 (3H, m) ¥ = % & 174.1, 145, 60432+ ester groupES AFH A A3
ethyl groupE <43ttt 6y 0.86 (3H, m) ¥ =+ methyl group®] U< <A
3t th ¥C NMR spectrumol Al & 207) 712 927} #&=Egloo] o] nigo

2 ¥y v wdte] compound 8% ethyl linolenate® 221 = 91 thH(Figure 91,

o
=

d

il

96, 97, Table 22).

Compound 6 'H NMR spectrum® C NMR spectrum< compound 2 H] il
B Aol v FEFEE vERUA T PC NMR spectrumel A 3 2071 7H2
JagE #FEENoo | TaFolA §c 1305, 1304, 1279, 128129 Al2d-S& F A
2709 olTAY TE AT YSE FASAL oE migoz FAWEd
compound 6 2 ethyl linoleate 2 2215 1t (Figure 91, 94, 95, Table 22).
Compound 34 'H NMR spectrum® “C NMR spectrum< compound 6 %
compound 8 Hlw K 1 A H|Z=3 FeF2E Yelugth ¥C NMR spectrum
oA F 207 7}&E I E FEH o 2ol A §¢ 130.2, 128.08 Al1d-S

A 149 o134 T2 AT U9 HAsH ol F o Ba0UE

o

il
2

3  compound 32 ethyl oleate® 3¢l % ¢l tH(Figure 91-93, Table 22).
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i\ 3 5 7 9 10 12 14 16 18
27 o7
2 4 6 8 11 13 15 17
Compound 3
O
1 J 3 5 7 9 10 12 13 15 17
2./\0 1 5
2 4 6 8 11 14 16
Compound 6

0
1 J 3 5 7 9 10 12 _13 15 16 18
1

2 4 6 8 11 14 17

Compound 8

Figure 91. Chemical structure of compounds 3, 6, 8.

- 122 -



Table 22. 'H and C NMR data of compounds 3, 6, 8 (400 and 100 MHz,

chlorofrom—-d).

Compound 3 Compound 6 Compound 8

No. 6y (nt., multi., J Hz) 6&¢c 6n (int., multl, J Hz) &c 6n (int, multi, J Hz) &c

1 1739 174.1 174.1
2 2.26 (2H, t, 7.3) 34.4 2.27 (2H, t, 7.3) 34.6 2.26 (2H, t, 7.6) 34.6
3 15671.65 (2H, m) 272 1567160 (2H, m) 252 15671.60 (2H, m) 27.4
4 1.23 (2H, m) 29.2 1.23 (2H, m) 29.3 1.23 (2H, m) 29.3
5 1.23 (2H, m) 29.1 1.23 (2H, m) 29.4 1.23 (2H, m) 29.4
6 1.23 (2H, m) 29.3 1.23 (2H, m) 29.5 1.23 (2H, m) 29.8
7 1.23 (2H, m) 29.7 1.23 (2H, m) 29.6 1.23 (2H, m) 29.9
8 2.072.01 (2H, m) 272 1997207 2H, m) 274 1.9972.01 (2H, m) 25.8
9 5307537 (1H, m) 1302 5277539 (1H, m) 1305 5277539 (1H, m)  132.2
10 5307537 (1H, m) 1280 527539 (1H, m) 1304 5277539 (1H, m) 1273
11 2.072.01 (2H, m) 25.6 275 (1H, t, 7.1 25,8 278 (2H, t, 12.4) 25.1
12 1.23 (2H, m) 297 5277539 (1H, m) 1279 5277539 (1H, m) 1285
13 1.23 (2H, m) 296 5277539 (IH, m) 1281 5277539 (IH, m) 1282
14 1.23 (2H, m) 29.4 2.78 (2H, t, 6.2) 274 278 (2H, t, 12.4) 25.7
15 1.23 (2H, m) 29.3 1.60 (2H, m) 294 527539 (1H, m) 1279
16 1.23 (2H, m) 29.4 1.30 (2H, m) 304 527539 (1H, m) 1304
17 1.23 (2H, m) 22.7 1.30 (2H, m) 22.8 1.9972.01 (2H, m) 22.9
18 0.86 (3H, m) 14.1 0.87 (3H, m) 145 0.86 (3H, m) 14.2
1’ 4.10 (2H, q. 7.3) 60.1 4.10 (2H, q. 7.3) 604 410 (2H, q. 7.3) 60.4
2’ 0.86 (3H, m) 14.2 1.25 (3H, m) 14.3 0.86 (3H, m) 145
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Figure 92. 'H-NMR spectrum of compound 3 in chlorofrom-d.
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Figure 93. "C-NMR spectrum of compound 3 in chlorofrom-d.
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Figure 94. 'H-NMR spectrum of compound 6 in chlorofrom-d.
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Figure 95. "C-NMR spectrum of compound 6 in
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Figure 96. 'H-NMR spectrum of compound 8 in chlorofrom-d.
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Figure 97. "C-NMR spectrum of compound 8 in chlorofrom-d.
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3) Compounds 4, 5, 7, 99 +% 54

Compound 5% 'H NMR spectrum& %3] 6y 533 (4H, m, overlap) 3=+
olefin methine proton®. % o3ttt 6y 275 2H, t, J = 69 Hz), &y 2.26
(2H, t, J = 7.3 Hz), 6y 2.01 (2H, m) ¥ 3= YRHEA S =2 aliphatic proton®l H] 3|
desheidingS "9l chemical shift at< o}z Ao 2 allylic methyl group®
2 o Astdtt 8y 0.86 (3H, m)¥ =+ methyl groupe] A< oAl ¥C
NMR spectrumol A & 187} 7}1& 3 =27} #ZHAQ oo, TFdA § 1794 AL

g& &3 carboxy groupE 7HAA oS FASEA L §¢ 1304, 130.2, 128.3,
2819 Alads EslA 2719 olFAdYE TFE HAE U

et o 2 FE™MEg compound 5 linolenic acid® el ¥ 2 thH(Figure 98, 101,

o

—_

gttt ol &
102, Table 23).

Compound 7€ 'H NMR spectrum 2 ®C NMR spectrum 23] “C NMR
spectrumo Al & 217] 7}E I Av BFHQo o S 1745 A1EE T
carbonyl groupE 7FAI QS AAFA L S 130.0, 128.3, 128.1, 130.2¢] AL
2& FalA 2708 ol AT FE AL Aes Akt 6u 413 (1H, dd, J
= 115, 59 Hz), 419 (1H, dd, J = 115, 3.2 Hz), 3.92 (1H, m), 3.68 (1H, dd, J
= 115, 3.7 Hz), 360 (1H, dd, J = 11.5, 59 Hz) ¥ §¢ 65.3, 70.5, 634 A= #
7NeA e & Al 2ol p’EA carbono] & Ao=m dAstdrth Su
0.82 (3H, t, J = 55 Hz) ¥ A+ methyl groupe] U5 odd3tAt. o] & vt
o7 FFH 3 dHlwsle] compound 7% 1-linoleoyl glycerol® el x dth
(Figure 98, 103, 104, Table 23).

Compound 9+ 'H NMR spectrum® ®C NMR spectrum< compound 10 3}
lawstE Al v =g FElF2E YeEluth PC NMR spectrumell Al & 2171
7HE I35 #FFA o TFAA §: 130.2, 127.9, 128.2, 130.0, 128.0, 130.2¢]

Aads FalA 39 olF 2 FE VML S s o] E ng e R
EHAPEE compound 9 1-linolenoyl glycerol® ¢ % ¢l th(Figure 98, 105,

106, Table 23).

Compound 4 'H NMR spectrum® “C NMR spectrum< compound 7% H]
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wste A &g FeFEE etk PC NMR spectrumel A % 217 7
Ll ol Al 8¢ 1304, 130.29] Al1ds FElA 1719 o
eSS sttt o] nietom EIABEE compound 4

al
2 1-monooleinZ <1 = 1 th(Figure 98-100, Table 23).

O
3 o 1' 3 5 7 9_10 12 14 16 18
HO 0~ 1
2 4 6 8 11 13 15 17
OH
Compound 4
(@]
3 5 7 9 10 12 13 15 17
HO™ 1 18
2 4 6 8 11 14 16
Compound 5
O
Lz WW
HO/\%O . ”
2 4 6 8 11 14 16
OH
Compound 7

O
A J 3 5 7 9 10 12 _13 15 16 18
1

2' e— — —
HO @]
/\/\ 2 4 6 8 11 14 17
OH
Compound 9

Figure 98. Chemical structure of compounds 4, 5, 7, 9.
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Table 23. 'H and "C NMR data of compounds 4, 5, 7, 9 (400 and 100 MHz, chlorofrom-d).

Compound 4 Compound 5 Compound 7 Compound 9

No. &y (int., multi,, J Hz)  &¢ &y (int, multi, J Hz) &6¢ 6&u (int, multi, J Hz) &¢  &u (int., multi., J Hz) 8¢

1 174.3 180.3 1745 174.3
2 2.33 (2H, m) 34.1 2.33 (2H, m) 34.3 231 (2H, t, 7.6) 34.5 2.33 (2H, m) 34.1
3 1.60 (2H, m) 25.6 2.03 (2H, m) 25.7 1.60 (2H, m) 25.1 1.60 (2H, m) 25.6
4 1.23 (2H, s) 29.6 1.23 (2H, m) 29.4 1.2-1.34 (2H, m) 29.9 1.23 (2H, s) 29.1
5 1.23 (2H, s) 29.6 1.23 (2H, m) 29.3 1.2-1.34 (2H, m) 29.8 1.23 (2H, s) 29.3
6 1.23 (2H, s) 29.8 1.23 (2H, m) 29.6 1.2-1.34 (2H, m) 29.7 1.23 (2H, s) 29.7
7 1.23 (2H, s) 29.9 1.23 (2H, m) 29.9 1.2-1.34 (2H, m) 29.6 1.23 (2H, s) 29.7
8 1.9972.01(2H, m) 27.2 2.01 (2H, m) 27.4 2.01 (2H, m) 274 2.03 (2H, t, 6.9) 27.1
9 5.3075.37 (1H, m) 130.4 5.33 (1H, m) 130.4 5.30-5.38 (1H, m) 130.0 5.2775.37 (1H, m) 130.2
10 5.3075.37 (1H, m) 130.2 5.33 (1H, m) 128.1 5.30-5.38 (1H, m) 128.3 5.2775.37 (1H, m) 1279
11 1.9972.01 (2H, m) 25.6 2.75 (2H, t, 6.9) 24.9 275 (2H, t, 6.6) 25.8 2.78 (2H, m) 25.6
12 1.23 (2H, s) 29.9 5.33 (1H, m) 130.2 5.30-5.38 (1H, m) 128.1 5.2775.37 (1H, m) 128.2
13 1.23 (2H, s) 29.6 5.33 (1H, m) 128.3 5.30-5.38 (1H, m) 130.2 5.2775.37 (1H, m) 130.0
14 1.23 (2H, s) 29.8 2.26 (2H, t, 7.3) 27.4 276 (2H, t, 7.1) 274 2.78 (2H, m) 25.6
15 1.23 (2H, s) 29.5 1.60 (2H, S) 29.8 1.2-1.34 (2H, m) 29.2 5.2775.37 (1H, m) 128.0
16 1.23 (2H, s) 31.9 1.3 (2H, m) 31.7 1.2-1.34 (2H, m) 32.1 5.2775.37 (1H, m) 130.2
17 1.23 (2H, s) 22.8 2.01 (2H, m) 22.8 1.2-1.34 (2H, m) 22.7 2.03 (2H, t, 6.9) 20.5
18 0.86 (3H,m) 14.1 0.86 (3H, m) 14.3 0.82 (3H,t, 5.5) 14.3 0.95 (3H, m) 14.1

/ 15 (1H, dd, 11.5, 5.9) 413 (1H, dd, 11.5, 5.9) 4.15 (1H, dd, 11.5, 5.9)

1" 410 AH dd 115, 32) 651 201 (2H, m) 228 419 (1H dd, 115, 320 %3 410 (H dd, 115 32) 61
2 391 (1H, m) 703 201 GH m) 228 392 (IH, m) 705 391 (1H, m) 70.3
3 3.69 (1H, dd, 11.5, 3.7) 63.3 0.86 (3H, m) 14.3 3.68 (1H, dd, 11.5, 3.7) 63.4 3.69 (1H, dd, 11.5, 3.7) 63.3

366 (1H, dd. 11.5. 59)

360 (I1H, dd, 11.5. 59)

366 (1H, dd. 11.5. 59)
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Figure 99. 'H-NMR spectrum of compound 4 in chlorofrom-d.
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Figure 100. *C-NMR spectrum of compound 4 in chlorofrom-d.
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Figure 101. '"H-NMR spectrum of compound 5 in chlorofrom-d.
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Figure 102. ®C-NMR spectrum of compound 5 in chlorofrom-d.
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Figure 103. '"H-NMR spectrum of compound 7 in chlorofrom-d.
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Figure 104. ®C-NMR spectrum of compound 7 in chlorofrom-d.
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Figure 105. '"H-NMR spectrum of compound 9 in chlorofrom-d.
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Figure 106. *C-NMR spectrum of compound 9 in chlorofrom-d.
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4) Compound 109 +% &4

Compound 10-& 'H NMR spectrum 2 C NMR spectrums %3] C NMR
spectrumell Al & 187§ 7h2 A7} #EH Q0o 6 1172, 1364, 122.1, 13329
Alad 2 6y 546 (1H, dd, J = 169, 40 Hz), 523 (1H, dd, J = 10.1, 4.0 Hz),
594 (1H, ddd, J = 16.9, 10.1, 55 Hz ), 5.35 (1H, m), 546 (1H, m)3 A& &3l
A 271 olF AR & JHA A JeS oA ¢ 642, 71.5, 74.4, 80.59]
sp’&4 carbon FAFHA 2709 AFAF FERE AL US4
taith 6u 4.

£ sp’EA carbone] A= AoE oAdEtdTh sy 087 (BH, t, J = 69
Hz) @ 8¢ 1439 2 methyl groupel &S o)4skdch o & ngoz w£d™
I} B3] compound 102 1,9-Octadecadiene—4,6-diyn-3S-ol&® 3l % Sl
(Figure 107-109, Table 24).

flo

Alad

A}

Ol

89 (IH, d, J =55 Hz) % & 63793+ A7 =7 & b7t

i

s

12 14 16

I/YS 7

9 11 13 15 17

Compound 10

Figure 107. Chemical structure of compound 10.
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Table 24. 'H and C NMR data of compound 10 (400 and 100 MHz,

chlorofrom—-d).

Compound 10

No. Su (int., multi., J Hz) 5c
1 5.46 (1H, dd, 16.9, 4.0)

117.3

5.23 (1H, dd, 10.1, 4.0)

2 594 (1H, ddd, 16.9, 10.1, 5.5) 136.4
3 4.89 (1H, d, 55) 63.7
4 74.4
5 71.5
6 64.2
7 80.5
8 3.02 (2H, d, 6.9) 179
9 5.35 (1H, m) 122.1
10 5.46 (1H, m) 133.3
11 2.01 (2H, q, 6.9) 27.4
12 1.25 (2H, m) 29.9
13 1.25 (2H, m) 29.5
14 1.35 (2H, m) 29.4
15 1.25 (2H, m) 29.4
16 1.25 (2H, m) 32.0
17 1.25 (2H, m) 22.9
18 0.87 (3H, t, 6.9) 14.3
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Figure 108. 'H-NMR spectrum of compound 10 in chlorofrom-d.
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5) Compound 119 +% A

Compound 11& 'H NMR spectrumell A &y 0.67 (3H, s), 099 (3H, s), 0.93
(3H, d, J = 6.4 Hz), 082 (3H, d, J = 69 Hz), 0.78 (3H, d, J = 6.9 Hz), 0.83
(3H, t, J = 7.8 Hz) chemical shift #& % integral® X.o} 67§ 2] methyl groupS
st &y 533 (1H, d, J = 55 Hz) d3E spPEs gAh ANa2doz olF
A% FxE A48T &y 350 (1H, m) o Al2de aka7h s e sp’
43t methine protong <43t ¥C NMR spectrumol Al & 2971¢] carbon
a7t de= AL FJAFHUL §¢ 196, 12.2, 19.2, 19.1, 196, 1259 A|ad=
methyl 7HEo 2 o] & &3l sterol AL sF== oAdstdh 3x 7H2 6¢
1219, 42 7} §c 1409+ olefin groups 2189t 'H NMR spectrum 2
BC NMR spectrumE Z£&3lo] o] nigto =z &3 vl wale] compound 11

2 B-sitosterolZ &A= th(Figure 110-112 , Table 25).

Compound 11

Figure 110. Chemical structure of compound 11.
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Table 25. 'H and ®C NMR data of compound 11 (400 and 100 MHz,

chlorofrom—-d).

Compound 11

No. Sy (int., multi., J Hz) Sc

1 375
2 29.7
3 350 (1H, m) 72.0
4 424
5 140.9
6 5.33 (1H, d, 5.5) 121.9
7 319
8 31.7
9 50.4
10 36.7
11 21.3
12 39.9
13 42.6
14 57.0
15 24.6
16 29.1
17 56.1
18 0.67 (3H, s) 12.3
19 0.99 (3H, s) 19.6
20 36.7
21 093 (3H, d, 6.4) 19.2
22 34.3
23 25.6
24 46.0
25 29.4
26 0.82 (3H, d, 6.9) 19.6
27 0.78 (3H, d, 6.9) 19.1
28 22.8
29 0.83 (3H, t, 7.8) 12.5
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Figure 111. '"H-NMR spectrum of compound 11 in chlorofrom-d.
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Figure 112. ®C-NMR spectrum of compound 11 in chlorofrom-d.
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6) Compound 129 +% A

Compound 12+ 'H NMR spectrum® C NMR spectrums =3 “C NMR
spectrumel Al & 1770 7h2 I 27} @2 E 9100 6 109.1, 1294, 140.1, 14949
Alad 9 6y 593 (IH, dd, J = 6.9, 1.8 Hz), 466-4.70 (each, 1H, d, J = 14
Hz) d=  SaA 2709 o]Tdd 7% 7HAL Ass didsdd. 15 &
109.1, 149.4¢] Al 12-& propenyl group 7% 7FA AL &S o Arstdnt. 6y 2.07
(3H, s), 1.71 (3H, s), 1.40 (3H, s), 0.85 (3H, d, J = 7.3 Hz) % &¢c 32.2, 21.6,
21.2, 1029 == 47] methyl group®] U= o8ttt §¢ 17069 Al 132
spPEA carbon YA E carbonyl groupE 7FA L &S A st §c 74.8 A
ad 2§y 436 (1H, t, J =32 Hz) 3= A7|SAAE7 2 2427 29U+
sp’&7 carbono]l UYE FHOoE oGt olE wiE o FHW¥ ulalsie

compound 12+ capsidiol 3-acetate® 3<% 1t} (Figure 113-115 , Table 26).

Vi

[—
[—

14

Compound 12

Figure 113. Chemical structure of compound 12.
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Table 26. 'H and C NMR data of compound 12 (400 and 100 MHz,

chlorofrom—-d).

Compound 12

No. Su (int., multi., J Hz) Sc

1 436 (1H, t, 3.2) 74.8
2 33.2
3 562 (1H, dt, 12.8 ,4.6) 69.6
4 44.6
5 39.3
6 448
7 40.3
8 30.5
9 593 (1H, dd, 6.9, 1.8) 129.4
10 140.1
11 0.85 (3H, d, 7.3) 10.2
12 1.40 (3H, s) 32.2
13 149.5
14 4.66-4.70 (each, 1H, d, 1.4) 109.1
15 1.71 (3H, s) 21.6
1 170.6
2! 2.07 (3H, s) 21.2
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Figure 114. '"H-NMR spectrum of compound 12 in chlorofrom-d.
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Figure 115. ®C-NMR spectrum of compound 12 in chlorofrom-d.
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7) Compound 139 +% A

Compound 13& 'H NMR spectrum™ C NMR spectrum< 23] 'H NMR
spectrum| A &y 6.44 (1H, d, J = 1.8 Hz), 6.71 (1H, d, J = 7.8 Hz), 658 (1H,
dd, J = 7.8, 1.8 Hz) ¥ 661(1H, d, J = 1.8 Hz), 668 (1H, d, J = 82 Hz), 6.44
(IH, dd, J = 82, 1.8 Hz) ¥ = 2] coupling constant #S E3to] A ZE ortho-

coupling ¥ meta—coupling 33l d+= 270 aromatic ring protonZE | A3} 1L

b
ot

et

4]

6u 592 (4H, m)¥ =L deshielding® 2o Hol AV FAH =7}
methylene proton 270% o3kt =3k 6y 4.10 (1H, dd, J = 6.9, 2.3 Hz ),
3.84(1H, dd, J = 8.0, 2.3 Hz )Y A= AtAho] AFH3 $1*x2] methylene protonE
o4ttt ®C NMR spectrumdl A % 19701¢] carbon™ =7} 9= AL 3

R S 17862 A1 lactone group?! carbon® o AEtA T §: 101.29]

o
A1}

= deshielding® A2 = Hol 'H NMR spectrum #o] B A7 %=7 & A
27} 2707F A%H3F methylene carbon(-OCH.O-) % <&t 3k §c 71.99] =
£ deshielding® ZAoZ Hol AVSAHZ7F 2 a7t 2SS p’EA @42
A Astgdrt. 'H NMR spectrum % ¥C NMR spectrumE 235l
dibenzyltyrolactones - type lignans 7222 dAslgrt. o] & uigto =z &3
¥} B 3te] compound 138 (-)-hinokinin® <l % A tH(Figure 116-118, Table
27).

' o)
5/
Compound 13

Figure 116. Chemical structure of compound 13.
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Table 27. 'H and C NMR data of compound 13 (400 and 100 MHz,

chlorofrom—-d).

Compound 13

No. Su (int., multi., J Hz) Sc
7 1318
2 6.44 (1H, d, 1.8) 108.5

148.1

4 146.6

5 6.71 (1H, d, 7.8) 108.6

6 6.58 (1H, dd, 7.8, 1.8) 121.9
296 (1H, dd, 13.9, 5.0)

7 35.1
2.82 (1H, dd, 13.9, 5.0)

8 2.40-2.54 (1H, m) 46.7

9 178.6

1 1315
2! 6.61 (1H, d, 1.8) 109.7
3’ 148.1
4’ 146.6
5’ 6.68 (1H, d, 8.2) 109.0
6’ 6.44 (1H, dd, 8.2, 1.8) 1225
7' 2.56-2.58 (1H, m), 2.40-254 (1H, m) 385
8’ 2.40-2.54 (1H, m) 41.4

4.10 (1H, dd, 6.9, 2.3)
9’ 71.3

3.84 (1H, dd, 8.0, 2.3)
2-OCHO 592 (4H, m) 101.2
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Figure 117. '"H-NMR spectrum of compound 13 in chlorofrom-d.
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Figure 118. ®C-NMR spectrum of compound 13 in chlorofrom-d.
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8) Compound 14¢] +% =4

Compound 14+ 'H NMR spectrum 4] 23 &y 1.8 3= o]sfo] vehd 9=
= &S ZEE methyl group®l proton® GAEW, Sy 374 I Ao e
signalsS PR R sp? £ 2EE methyl group®l proton® o A E =),
ol Ut og 15 ¥ =9 YE= signal®th L gho] k7 deshielded® <

Uetd 1o Hol F, I N, S 53 22 A7 o] 23] s Aolgt 4
skl mgk 633 Ftod e signalE2 vinyl group?] protond A o]}

895 ¥ HZoA YE}Esignale 4719 pyrrole groups 1@ H
= £33 vluste] ZAels T FAEe] d AFadE veude I
Az 3oy o2 wlgtozm EHWMI wmiwste] compound 14

chlorophyl-11% 221 & 2l th(Figure 119-121, Table 28).

OH
Compound 14

Figure 119. Chemical structure of compound 14.
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Table 28. 'H and C NMR data of compound 14 (400 and 100 MHz,

chlorofrom—-d).

Compound 14

No. Su (int., multi., J Hz) Sc

2! 365 (1H, s)

3 6.24 (1H, d, 2.3)
3 6.13 (1H, d, 2.8)

7 3.38 (1H, s)
8 1.65 (1H, d, 2.8)
12! 3.87 (1H, s)

132

17!
17°
17
18
18!
20
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Figure 120. 'H-NMR spectrum of compound 14 in chlorofrom-d.
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Figure 121. C-NMR spectrum of compound 14 in chlorofrom-d.

- 148 -



9) Compounds 15. 169 +% A

Compound 16& 'H NMR spectrum® C NMR spectrums =3 “C NMR
spectrumo A & 257] ZFE ¥ 3rt AFFHJQL o § 1761 A2ES =3
carbonyl groupE 7FAaL A && oldatlar 6 1284, 129.0, 129.3, 1294, 1311,
13299 Al2ds FallA 3709 olF AR T2 UM S s b
68.8, 70.2, 719414 # &y 365 (1H, dd, J = 10.1, 3.7 Hz), 3.90 (1H, dd, J =
55, 3.7 Hz), 393 (1H, m), 424 (1H, dd, J = 12.4, 69 Hz), 444 (1H, dd, J =
124, 28 Hz)¥ 3= A7 S =7 & 247 Bolde sp’EA carbono] & A
o= skt §¢ 63.0-10559 67 FHEAE FEEIA B—formo
glucopyranosideE o|4stdth. &g 097 BH, t, J = 76 Hz) 33+ methyl
group®] ASS dAEHTt o] wigtow F3y wlwsle] compound 16%
(29)-1 - 0O-(772,10Z,13Z-hexadecatrienoyl)-3-O- B-galactopyranosylglycerol = &+
A= At (Figure 122-124, Table 29).

Compound 15 'H NMR spectrum™ C NMR spectrum< compound 16 ¥}
Hlmake] Aol n=d Fe+xE Vet ®C NMR spectrumel A & 2570
FHE 9 a7t #FAEHQ oo, aFA A §c 129.2, 1294, 131.0, 131.1¢] Al2dS &
A 2709 olF AT Fx A As FAFAT o] E wEoR TAWES
co-mpound 152 (2S)-1 - 0-(9Z,12Z-octadecadienoyl)-3-O- B-galactopyranosyl
gl-ycerol® 1% At  (Figure 122, 125, 126, Table 29).
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Compound 16

Figure 122. Chemical structure of compounds 15, 16.

- 150 -



Table 29. 'H and C NMR data of compounds 15, 16 (400 and 100 MHz,

methanol-d,).

Compound 15

Compound 16

No. ©&u (int., multi., J Hz) 8c Su (int., multi., J Hz) Sc
1 424 (1H, dd, 124, 6.9) 67.9 424 (1H, dd, 124, 6.9) 68.9
4.31 (1H, dd, 124, 7.7) ) 444 (1H, dd, 124, 2.8) )
2 393 (1H, m) 70.4 3.93 (1H, m) 70.4
3 3.656 (1H, dd, 10.1, 3.7) 716 3.656 (1H, dd, 10.1, 3.7) 719
3.90 (1H, dd, 5.5, 3.7) ) 3.90 (1H, dd, 5.5, 3.7) )
1 443 (1H, d, 6.9) 105.5 424 (1H, d, 6.9) 105.5
2’ 3.53 (1H, dd, 5.5, 2.3) 72.5 3.53 (1H, dd, 5.5, 2.3) 72.5
3’ 3.50 (1H, dd, 6.9, 5.5) 4.7 3.50 (1H, dd, 6.9, 3.5) 74.9
4’ 3.82 (1H, dd, 5.5, 3.9) 71.6 3.82 (1H, dd, 5.5, 3.9) 71.6
5’ 352 (1H, m) 76.9 351 (1H, m) 76.9
6 3.73 (1H, dd, 10.1, 2.8) 63.0 371 (1H, dd, 10.1, 2.8) 63.0
3.77 (1H, dd, 4.4, 3.9) ) 3.76 (1H, dd, 4.4, 3.9) ’
1" 175.1 175.1
2" 2.32 (2H, t, 7.3) 35.3 2.35 (2H, t, 7.3) 33.3
3" 1.61 (2H, m) 26.2 1.61 (2H, m) 26.2
4" 1.28-1.38 (2H, m) 30.5 1.33 (2H, m) 30.5
5" 1.28-1.38 (2H, m) 30.6 1.33 (2H, m) 30.7
6"’ 1.28-1.38 (2H, m) 30.4 2.09 (2H, m) 28.3
7 1.28-1.38 (2H, m) 30.4 5.23-5.41 (1H, m) 128.4
8" 2.07 (2H, m) 28.4 5.23-5.41 (1H, m) 129.0
9" 5.23-5.41 (1H, m) 131.1 2.81 (2H, t, 5.6) 26.7
10" 5.23-5.41 (1H, m) 131.0 5.23-5.41 (1H, m) 129.3
11" 2.81 (2H, br t, 5.9) 26.6 5.23-5.41 (1H, m) 129.4
12" 5.23-5.41 (1H, m) 1294 2.81 (2H, t, 5.6) 26.6
13" 5.23-5.41 (1H, m) 129.2 5.23-5.41 (1H, m) 131.2
14" 2.07 (2H, m) 28.4 5.23-5.41 (1H, m) 132.9
15" 1.28-1.38 (2H, m) 31.0 2.09 (2H, m) 21.7
16" 1.28-1.38 (2H, m) 32.9 097 (3H, t, 7.6) 14.9
17" 1.28-1.38 (2H, m) 23.9
18"’ 0.90 (3H, t, 6.9) 14.7
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Figure 123. 'H-NMR spectrum of compound 15 in methanol-d..
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Figure 124. C-NMR spectrum of compound 15 in methanol-d,.
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Figure 125. 'H-NMR spectrum of compound 16 in methanol-d,.
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Figure 126. C-NMR spectrum of compound 16 in methanol-d,.
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10) Compounds 17, 189 +x% &4

Compound 17& ¥C NMR spectrumol| Al & 227) 742 1 =7} 35 Qoo §y
NMRH| o] EH & %£&3slo] 27] aromatic ring %S 7FA 1L 4SS oAsdr}. L
glaz PC NMRelA 22 A9sta 15719 79 =art #z3d & Hol
flavonoid &7 3gd&E<S odAatdtt. 'H NMR spectrumel Al 6y 6.20 (1H, d, J
= 18 Hz) ¥ 640 (1H, d, J = 1.8 Hz) 9 =9 coupling constant &S F3 A
2 meta-couplingS 3tal ¢l¥ aromatic ring®] U< AAE AT 6y 7.92 (1H,
d, / = 1.8 Hz), 757 (1H, brd, J = 87 Hz) ¥ 6.90(1H, d, J = 87 Hz) ¥ =]
coupling constant #t= E3}9] A2 ortho-coupling % meta-coupling= 3}l
%)+ aromatic ringe] UAFES dAASATH U A Sy 540 (1H, d, J = 7.8 Hz)
g 3o coupling constant #*S &34 B—anomeric protonE ddsL ¢
62.3-103.7¢] 67} ZIEIAE FTF8NA B—forme glucopyranosideE o3t
th 8¢ 179.69] A 1L sp’EA carbon ¥ A E carbonyl groupE 7FA 1L 9SS
o dstAtt. 6y 394 (3H, s) 2 8§¢ 57.19 == 170 methoxy7} &S o8 S
t}, o]l wmigtow EHWi wlwsle] compound 17  isorhamnetin3-O-8
-D-glucopyranoside= <215 1 tH(Figure 127-129, Table 30).

Compound 18& ¥C NMR spectrumol Al & 217) 742 3 =7F B 5 Qoo §y

d

NMRUo|EHE 3K o} 27] aromatic ring %S 7FA 1 ASS dAatetadnt. 1
g3 PC NMRelA 35 Aoe 15709 7h2s)ark szkd 318 Hep flavonoid
=7 3gES dAastdt. 'H NMR spectrumol A 8y 6.20 (1H, d, J = 1.8 Hz)
2 641 (1H, d, J = 1.8 Hz) ¥=9¢ coupling constant #= &3 A=

meta-coupling= 33l i aromatic ring°o] A=< SR

U

Sy 7.67 (1H,
dd, J = 87, 23 Hz), 753 (1H, d, J = 23 Hz) ¥ 6.82 (1H, d, J = 87 Hz) ¥
=] coupling constant # S &3t M= ortho-coupling ¥ meta-coupling<
gkal Sl aromatic ringol Uso et WA 6y 537 (1H, d, J = 7.8
Hz) ¥ =9 coupling constant # < &34 B—anomeric protong |3l §c
60.1-101.89] 671 723 A E F3aNA B—fromel galactosideE o3t A T 6¢

17759 X238 sp’EA carbon ¥ E carbonyl groupE 7FA 1L &S oA
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sttt o] wlgom FEFMiy Hlwasle] compound 18 quercetin-3-O-B

-D-galactoside® &1 % 1t} (Figure 127, 130, 131, Table 30).

Compound 17 Compound 18

Figure 127. Chemical structure of compounds 17, 18.
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Table 30. 'H and ®C NMR data of compounds 17, 18 (400 and 100 MHz,

methanol-d; and Dimethyl sulfoxide—dj).

Compound 17 Compound 18

No. 6u (int., multi., J Hz) 8c Su (int., multi., J Hz) Sc

2 158.8 156.3
3 135.5 133.5
4 179.6 1775
5 163.2 161.2
6 6.20 (1H, d, 1.8) 999 6.20 (1H, d, 1.8) 98.7
7 166.1 164.1
8 6.40 (1H, d, 1.8) 949 6.41 (1H, d, 1.8) 935
9 158.6 156.2
10 105.6 103.9
1’ 123.1 121.1
2’ 7.92 (1H, d, 1.8) 114.5 753 (1H, d, 2.3) 115.9
3’ 148.5 144.8
4’ 150.9 148.5
5’ 6.90 (1H, d, 8.7) 116.0 6.82 (1H, d, 8.7) 115.2
6’ 7.57 (1H, brd, 8.7) 123.7 767 (1H, dd, 8.7, 2.3) 122.0
1” 5.40 (1H, d, 7.8) 103.7 5.37 (1H, d, 7.8) 101.8
2" 347 (1H, m) 75.1 3.31-3.65 (1H, m) 71.2
3" 347 (1H, m) 774 3.31-3.65 (1H, m) 73.2
4" 3.29 (1H, m) 71.4 3.31-3.65 (1H, m) 67.9
5" 3.27 (1H, m) 8.2 3.31-3.65 (2H, m) 75.8
6 5l 8% g YD 3 3.31-3.65 (1H, m) 60.1

OCHs 3.94 (3H, s) 57.1
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Figure 128. 'H-NMR spectrum of compound 17 in methanol-d,.
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Figure 129. C-NMR spectrum of compound 17 in methanol-d,.
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Figure 130. '"H-NMR spectrum of compound 18 in Dimethyl sulfoxide-ds.
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Figure 131. C-NMR spectrum of compound 18 in Dimethyl sulfoxide-d;.
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11) Compound 199 +% A

Compound 19 'H NMR spectrumel Al 6y 617 (1H, d, J = 1.8 Hz) ¥ 6.37
(1H, d, J = 18 Hz)¥=° coupling constant &< E3to] A= ortho-
coupling 3}l l+i= aromatic ring protonE o3t th. 28] &y 7.80 (1 H, d,
J =18 Hz), 682 (1H, d, J =82 Hz), 756 (1H, dd, J = 82, 1.8 Hz) %
&u 693 (1H, d, J = 18 Hz), 682 (1H, d, J = 82 Hz), 682 (1H, dd, J =
82, 1.8 Hz)¥ =9 coupling constant #< T3t A& ortho-coupling %
meta-couplingS 3tal d+= 270 aromatic ring®] USS dAsATE Sy 7.3
(1H, d, J =160 Hz) ¥6.02 (1H, d, J = 16.0 Hz) trans from® ©o|& Z3g}o]
AE&S gastdnt 6y 511 (1H, d, J = 7.8 Hz) ¥ =9 coupling constant %t

53te] B—anomeric protonE l’datAth “C NMR spectrumel Al & 3070

ftlo

4R v 37 #EEJQ o] IF G 179.5 E §¢ 169.0 A1E9S %3] carbonyl
groupE  AAEAT §¢ 64.3-105.7¢9 671 FHEIHAIE FHEHA B—formel
galactopyranosideE sttt o2 uvlgo g FEHPa wwste] compound
19+ quercetin 3-O-6"-caffeoyl-B-D- galactopyranoside= &<l % At} (Figure
132-134, Table 31).

Compound 19

Figure 132. Chemical structure of compound 19.
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Table 31. 'H and ®C NMR data of compound 19 (400 and 100 MHz,

methanol-d,).

Compound 19

No. Su (int., multi., J Hz) Sc

2 158.8
3 135.8
4 1795
5 163.0
6 6.17 (1H, d, 1.8) 100.6
7 167.4
8 6.37 (1H, d, 1.8) 95.3
9 158.7
10 105.3
1’ 123.1
2! 7.80 (1H, d, 1.8) 117.9
3’ 146.0
4’ 150.1
5’ 6.82 (1H, d, 8.2) 116.3
6’ 756 (1H, dd, 8.2, 1.8) 123.3
1" 5.11 (1H, d, 7.8) 105.7
2" 3.75-3.87 (1H, m) 73.2
3" 3.60 (1H, dd, 9.9, 5.9) 75.1
4" 3.75-3.87 (1H, m) 70.5
5" 3.75-3.87 (1H, m) 75.1

4.18 (1H, dd, 11.5, 4.6)
6"’ 64.3
430 (1H, dd, 10.5, 7.8)

1/// 127-8
2" 6.93 (1H, d, 1.8) 115.3
3" 146.9
4"’ 147.2
5" 6.82 (1H, d, 8.2) 116.6
6"’ 6.82 (1H, dd, 8.2, 1.8) 123.3
7 7.32 (1H, d, 16.0) 147.2
8" 6.02 (1H, d, 16.0) 115.3
9"’ 169.0
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Figure 133. '"H-NMR spectrum of compound 19 in methanol-d,.
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Figure 134. ®C-NMR spectrum of compound 19 in methanol-d,.
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12) Compound 209 4% A

Compound 20& 'H NMR spectrumel Al &y 6.17 (2H, br s) 2 6.36 (2H, br s)
3] 39| coupling constant # S E3te A2 ortho-coupling 33l U+ aromatic
ring protong oSttt 28lal 6y 771 (1H, d, J =1.8 Hz), 785 (1H, d, J
= 1.8 Hz), 686 (2H, d, J = 82 Hz), 757 (1H, dd, J = 82, 1.8 Hz)3 =Y
coupling constant #t= E3}9] A2 ortho-coupling ¥ meta-coupling= 3}l
A+ aromatic ring®] A=S dAdstAT. &y 522 (1H, d, J = 7.3 Hz), 514
(1H, d, J =7.8 Hz) 93| coupling constant #& E3}¢ B—anomeric
protonZ A3ttt BC NMR spectrumol Al & 427] 7} 3 =271 Az Qlo
o] 1% 6¢ 179.5 % 1794 A24d& &3 carbonyl groupE odSATE S
62.0 - 10559 127} 7FE 92 =5 F3a4 B—forme glucopyranosideS ol 43+
t} o2 ntgro g EFHmnwsto] compound 208 zizyflavoside BE &21%]

AH(Figure 135-137, Table 32).

Compound 20

Figure 135. Chemical structure of compound 20.
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Table 32. 'H and C NMR data of compound 20 (400 and 100 MHz,

methanol-d,).

Compound 20

No. Su (int., multi., J Hz) Sc
2, 2" . 158.7, 158.5
3, 3" 135.9, 135.7
4, 4" 1795, 1794
5 5" 163.1, 163.0
6, 6" 6.17 (2H, br s) 1004, 100.4
7,7 167.2, 167.1
8, 8"’ 6.36 (2H, br s) 95.1, 95.1
9 9 158.7, 158.5
10, 10"’ 105.6, 105.5
1,1 123.3, 123.1
2, 2" 771 (1H, d, 1.8), 7.85 (1H, d, 1.8) 116.2, 116.1
3, 3" 146.0, 1459
4’ 4" 150.1, 150.0
5" 5" 6.86 (2H, d, 8.2) 117.9, 1176
6, 6" 757 (2H, dd, 82, 1.8) 123.0, 122.9
171 522 ( 1H, d, 7.3), 5.14 ( 1H, d, 7.8) 104.5, 105.5
20 2r 3.42-3.44 (2H, m) 73.2, 152
3" 3 347 (1H, m) , 348 (1H, m) 785, 78.2
4nrroo4rry 3.81 (1H,d, 4.9), 3.83 (1H, d, 4.6) 71.3, 70.1
SRS AR 3.57-3.58 (2H, m) 773, 75.2
6", 6" 364 (1H, d, 6.4), 3.72 (2H, dd, 11.9, 1.8) 62.6, 62.0
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Figure 136. 'H-NMR spectrum of compound 20 in methanol-d,.
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Figure 137. ®C-NMR spectrum of compound 20 in methanol-d,.
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(D & Z299= &F

ZF ZovE g =L gallic acid®2 E5E4S o] &35le] AF ¥Ho] &

= % £d=ddM & EddlEdd Fr3 dEFe AT AT vYo] FE=

2 =9 T EYdls FHFS AR 1 g T et e gallic acid® ¥
(GAE; gallicacid equivalent) .2 2Hilste] Yelict A3 23}, EtOAc &3
52 97.0+15 mg/g GAEZ =2 Z# ¥+ 3tES el At Figure 138).
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E 80
=
g
5 607 49.7
S 404
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= 1.6 22.8
u T T T T - 1
Extract n-Hex EtOAc n-BuOH H,0

Figure 138. Total polyphenol contents of extract and solvent fractions from
H. japonica aerial parts. The data represent the mean * SD of triplicate

experiments.

- 165 -



s
ofj
2
)
T
b
s
[
i
ot

T8 s T FgExol=o 33 TS AU AFI o] &
5 9 BIE F ZgRol= FqHFHS AT 1 g T TFFEL U= quercetin®

A3}, BtOAc 282
=& o eol= RS YEhAY

250

=

g 200 - 189.1

st

E

£ 1501

2

=

E

.

= 1004 84.7

=

=

éf

h 50

= 50 31.9 267

=

e B
I} T T T T -

Extract n-Hex EtOAc n-BuOH H,0

Figure 139. Total flavonoid contents of extract and solvent fractions from H.
japonica aerial parts. The data represent the mean * SD of triplicate

experiments.
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(3) DPPH radical 27 &4

A% 3] go

ug/mLe FEg H3gsigon z+
SCs %ol 232.8 pg/mLE $-5% DPPH radicalZ:”] €4

EtOAcE ¥

] =

0
==

B} 21 tH(Figure 140, Table 33).

[

=

=
|

20+

DPPH radical scavenging activity(%s)

Figure 140. DPPH radical

Extract

2329 DPPH radical 27 €4

2}

of &

SCso &

S0 pg/ml 1 100 pg/mL @ 200 pg/mL @ 400 pg/mL B 300 pg/ml

n-Hex

EtOAc

fractions from H. japonica aerial parts.

n-BuOH

The

H,O

BHT

scavenging activities of extract and solvent

data are expressed as a

percentage of controland represent the mean = SD of triplicate experiments.

Table 33. SCsy values of DPPH radical scavenging activities of extract and

solvent fractions from H. japonica aerial parts.

Extract

n-Hex

EtOAc

n-BuOH

H;O

BHT

SCso
(ug/mL)

>800

>3800

232.8

>800

>800

66.1
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(4) ABTS" radical 27 &4

 6.25 pg/mL M 12.5 pg/mL @ 25 pg/mL M 50 pg/mL W 100 pg/mL W 200 pg/mL
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ABTS" radical scavenging activity(%s)
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Figure 141

Extract

. ABTS’

n-Hex

EtOAe

n-BuOH

H,0

BHT

radical scavenging activities of extract and solvent

fractions from H. japonica aerial parts.

The data are expressed as a

percentage of control and represent the mean + SD of triplicate experiments.

Table 34. SCs values of ABTS' radical scavenging activities of extract and

solvent fractions from H. japonica aerial parts.

Extract

n-Hex

EtOAc

n-BuOH

H:0

BHT

SCso
(ng/mL)

>200

>200

48.6

>200

>200

17.1
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(1) Nitric oxide (NO) A4 oA &4

o

M

AFvgo] =& B v 2329 &9 2= AT A RAW 2647
[e3]
-

cell& ©]83}o] nitric oxide A A & L AE SHMTT assay)s &9l

st 70% EtOH F=+& % v #8523 100 pg/mLe %= 23S 39
sttt 1 A3 FE2E 2 8] B3 EoA nitric oxide A FAHS BHY
ARt 5% 9 n-Hex 8 =04 Ax 540 Yeryt oo me} 55 9
SlEgE] ME 54 gle FER st F7F A4¥ & s 1 A, A

Fyuto] &5 2 n-Hex, EtOAc, n-BuOH%S &4 B3I ES AL 54 glo]

ke

n-

nitric oxide YA S %= oEZ o2 AAEFAL. 15 FEE 1Cy S 409 n
g/mL, n-Hex #3E&E IC5 #< 34 ng/mL % EtOAc #3E ICH#k< 483 1
g/mL, n-BuOH &3 & ICs#k2 98.6 ng/mL= 15 2 th(Figure 142-143).

B NO production (%) @ Cell viability (%)

5
3

120 - . 1120 F
E 100 ™ L ] & 4 100 e
g% {80
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-'-é 60 wk - 60 .E
n —
o ¥ s 140 3
Z 20 = - - x| 20
0 ! - L e ] ] |, mEw |
LPS (100ng/mL) - + + + + + + .
Sample (100pg/mL) - - Extract n-Hex EtOAc n-BuOH H,0 2-Amino-
4-picoline

Figure 142. Effects of extract and solvent fractions from H. japonica aerial
partson NO production and cell viability in LPS-induced RAW 264.7 cells.
The data represent the mean +SD of triplicate experiments. Values are the

mean SEM of triplicate experiments. *p < 0.05, *xp < 0.01.
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H NO production (%) ® Cell viability (%)
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'§ 60 * 160 %
B 40 140 =
o L
0 1 1 1 1 1 1 e | 0
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picoline
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B NO production (%) @ Cell viability (%)
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oL _omeew | I I I L BN 0
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Figure 143. Effect of Extract (A), n-Hex (B), EtOAc (C) and n-BuOH (D)
fraction from H. japonica aerial parts on NO production and cell viability in
LPS-induced RAW 264.7 cells. The data represent the mean +SD of

triplicate experiments. Values are the mean SEM of triplicate experiments. *p

< 0.057 *xp < 0.01.
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(2) PGE; 2 <54 cytokine A4 A &4

AZ o] AYRE FE

gelgr = AT n-Hex8wl 3 =F0] Mx =40 YEIUA &2 % 1, 2
4, 6 ng/mLE ©o]&3ste] AdS st A} cytokines TNF-a, 1L-13 A=
A

Ao AA A7l= Ae FAD = AR (Figure 144-145).
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Figure 144. Effects of Extract from H. japonica aerial parts on TNF-a (A)

xx *
I I H
1 1 1 1
+ +

+ +

+

and 1L-1B (B) production in LPS-induced RAW 264.7 cells. The data are
represent the mean * SD of triplicate experiments. *p < 0.05, **p < 0.01.
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Figure 145. Effects of isolated from H. japonica aerial parts on TNF-a (A)
and 1L-1B (B) production in LPS-induced RAW 264.7 cells. The data are

represent the mean £ SD of triplicate experiments. *p < 0.05, *xp < 0.01.
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4) @+t

(1) Paper disc diffusion method

oot

Mt gde S48 98 WY A

A
o

AFuvte] FE= 9 3 =9
Staphylococcus epidermidis (CCARM 3709, 3710, 3711) F3F3 A=F
1

M
o

Ol
22
=2

Cutibacterium acnes (CCARM 0081, 9009, 9010, 9089) 4%& Al&

2
N
&

positive control erythromycins AF-&3te] A alt =43 A3g 2y
uto] = S.epidermidisit 2 Cacnestt 4 22 EtOAc & Eo] BE 59

@ AgelA F4e dehilE 2L Flskth(Table 35).

=
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Table 35. Anti-bacterial activities

japonica aerial parts.

of extract and solvent fractions from H.

Clear zone (mm)V

Bacterial
density S.epidermidis
(1.5x10° CCARM CCARM CCARM
CFU/mL) 3709 3710 3711
Extract N.AY N.A. N.A.
n-Hex N.A. N.A. N.A.
EtOAc 10 10. 10
n-BuOH N.A. N.A. N.A.
H,0 N.A. N.A. N.A.
Erythromycin® 335 N.A. 30
Bacterial Clear zone (mm)”
densitg/ C.acens
(1x10 CCARM CCARM CCARM CCARM
CFU/mL) 0081 9010 9089 9009
Extract N.AY N.A. N.A. N.A.
n-Hex N.A. N.A. N.A. N.A.
EtOAc 10 10. 10 105
n-BuOH N.A. N.A. N.A. N.A.
H,0 N.A. N.A. N.A. N.A.
Erythrmyci 45 N.A. 40 N.A.

1)Concentration of sample: 4 mg

2)Concentration of positive control: 40 ug

3)N.A.: No activity
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2) MIC % MBC

Bl = Al

o] FEE R & 2= WP FrHHeE FHa 9A X (minimum

A
S

(@]

H

o}
wn

(@]

.
=
o

2,
@]

=)

oL
o
offt
ol
2
!
N
=2
=2
rot
o
Ho
12
2
ik
o,
o
W

concentration, MBC)E Z43dt. Ad A& A2 10 mg/mLE

two—fold-dilution®} &. 2 X5 F H|¥ X slHA AAl g

FollA MBC #H<S A3 = v #F C acnest extract, n-Hex %

. Zt7H MIC #t o4

K

EtOAc ¥ 2oA 488 wE #59 MICE %2149
AR WFRe ol gslH MBCE #H3dth EtOAc ##E F$ CCARM

90095 oA MBC #e &E 5 3t (Table 36).
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Table 36. MIC and MBC values of H.

and cacens.

japonica aerial parts on S.epidermidis

S.epidermidis
CCARM3709 CCARM3710 CCARM3711
MIC MBC MIC MBC MIC MBC
Extract 10000 >10000 10000 >10000 10000 >10000
n-Hex Fr. 5000 >10000 5000 >10000 5000 >10000
EtOAc Fr. 2500 10000 2500 >10000 2500 10000
n-BuOH Fr. >10000 >10000 >10000 >10000 >10000 >10000
H,O Fr. >10000 >10000 >10000 >10000 >10000 >10000
Unit: pg/mL
C.acens
CCARM 0081 CCARM 9010 CCARM 9089 CCARM 9009
MIC MBC MIC MBC MIC MBC MIC MBC
Extract 5000  >10000 10000 ~ >10000 ~ 5000 ~ >10000 2500 >10000
n-Hex Fr. 1250 >10000 2500  >10000 1250  >10000 625 >10000
EtOAc Fr. 5000  >10000 10000  >10000 5000  >10000 5000 2500
n-BuOH F. >10000  >10000  >10000 >10000 >10000 >10000 >10000  >10000
HO Fr. >10000  >10000 10000  >10000 >10000 >10000 10000  >10000
Unit: pg/mL
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(1) DPPH radical 27 &4

A% o]

EtOAcH 8 oA a9 31329 DPPH radical 2~ 84& &4

st Zb SEE L 3125500 Mo FEZ Asgorn Zhzhe] sk SCs 7

Akl

ftlo

o 29 A3 EtOAcw g eoA 224 dged dxadit o

-3 DPPH radical &~ &4°] &+ #lskdith.(Figure 146, Table 37).

80+
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60
50
40
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20+

10+

DPPH radical scavenging activity (%)

Figure 146.

W 3125 pM W 62.5 pM M 125 pM M 250 pM E 500 pM

Compound 17 Compound 18 Compound 19 Compound 20 BHT

DPPH radical scavenging activities of isolates 17-20 from H.

japonica aerial parts. The data are expressed as a percentage of controland

represent the mean £ SD of triplicate experiments.
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Table 37. SCsy values of DPPH radical scavenging activities of isolates 17-20

from H. japonica aerial parts.

Compound No. Compound name SCsp (M)
17 1sorhamnetin 3—-O-B-D-glucopyranoside 162.2
18 quercetin—-3-0O-3-D-galactoside 78.8
uercetin 3-O- 6" —caffeoyl -B-D-
19 9 galactopyranosidey P 33.9
20 Zizyflavoside B 113.5
Positive control BHT 362.4
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(2) ABTS' radical 27 &4
AF ko] EtOAcw g =olA E2ld &3&9 ABTS' radical &4 €45 =

Attt 7t 33E2 31.25-500 pMe] s=2 AES JygsiRen zhzhe o
3k SCs #tS ARt 29 23, & 8382 993 ABTS' radical &4

B 3125 uM® 62.5 M B 125 uM @ 250 pM

120
g
£ 100-
E
=
Bl sﬂ‘
-]
60 -
]
b
T 40
=
s
tn 20
=
2

D_

Compound 17 Compound 183 Compound 19 Compound 20 BHT

Figure 147. ABTS' radical scavenging activities of isolates 17-20 from H.
japonica aerial parts. The data are expressed as a percentage of controland

represent the mean £ SD of triplicate experiments.
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Table 38. SCsy values of ABTS' radical scavenging activities of isolates

17-20 from H. japonica aerial parts.

Compound No. Compound name SCso (1M)
17 1sorhamnetin 3—-O-B-D-glucopyranoside 499
18 quercetin—-3-0O-3-D-galactoside 32.4
uercetin 3-O- 6" —caffeoyl -B-D-
19 9 galactopyranosidey P 69.6
20 Zizyflavoside B 79
Positive control BHT 32.4
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2) &4

(1) Nitric oxide (NO) A4 oA &4

n-Hex &8 &4 #+2]9 33+E compound 10, 12 % EtOAc &8 &4
2]¥ 33E  compound 16, 19 2 & TS =AH3E7] Y] RAW 264.7 cell
S ]85} nitric oxide A A A E AE SHMTT assay)S 2183
t}. compound 102 2.5, 5 10, 20 uM, compound 12+& 6.25, 125, 25, 50 pM,
compound 16 % compound 19 50, 25, 100, 200, 400 pM T == 23S 23
stttk 1 A3y 3gE10, 12, 16, 195 AIX 54 o] ¢lo] nitric oxide A S
T gEHoZ JA AT 1Cs w2 27 11.8, 109, 844 , 1226uM = k<l
= S tH(Figure 148).
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(D)

B NO production (%) ® Cell viability (%0)
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Figure 148. Effects of isolated Compound 10 (A), Compound 12 (B),
Compound 16 (C) Compound 19 (D) from H. japonica aerial parts on NO
production and cell viability in LPS-induced RAW 264.7 cells. The data
represent the mean =*SD of triplicate experiments. Values are the mean SEM

of triplicate experiments. *p < 0.05, **p < 0.01.
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(2) PGE; 2 AAFA cytokine A 24 &4

AT "ol Aol E¥E 3%E compound 10, 12, 16, 199 F714
ol g9 FA VWS AFEr] A8 RAW 2647 cell& olgdte] HAAFA
cytokines IL-6, TNF-a, IL-18 % PGE;, oA A4S =AHsAr. 15
compound 10E A¥ SAo] YelA & F% 25 50, 10, 20 yME ©] &3}
A8 A3 A} cytokines TNF-a, 1L-68AAS 8oz A A7]= A

g1 4 ATt Compound 12F AME =20 YehUA &L F% 625
125, 25, 50 uME o] &3lo] A& S NP3t A3} cytokines TNF-a, 1L-6, IL-13
2 PGEAI S 594 o=z oA A

ftlo

N
i
L
ftlo
o
[40

& 4 2tk Compound 15
2 195 AlE 540 YeluA ¢ F= 50, 100 , 200, 400 pME o] &3lo] A
S W33t A3} compound 15 cytokines TNF-a, 1L-6 2 PGE A S &3}
Aoz AA A7lE AS AT 4 A3 compound 19% cytokines TNF-q,
1L-6, IL-18 ¥ PGEAAS adxoz oA A7= AL 98 & U
(Figure 149-152).
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Figure 149. Effects of isolated compound 10 from of H. japonica aerial parts
on TNF-a (A), IL-6 (B) production in LPS-induced RAW 264.7 cells. The
data are represent the mean * SD of triplicate experiments. *p < 0.05, #xp <

0.01.
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Figure 150. Effects of isolated compound 12 from of H. japonica aerial parts

on TNF-a (A), IL-6 (B), PGE; (C) and L-1B (D) production in LPS-induced
RAW 2647 cells. The data are represent the mean *= SD of triplicate

experiments. *p < 0.05, **p < 0.01.
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Figure 151. Effects of isolated compound 15 from of H. japonica aerial parts
on TNF-a (A), IL-6 (B), PGE, (C) production in LPS-induced RAW 264.7

cells. The data are represent the mean = SD of triplicate experiments. *p <

0.05, #xp < 0.01.
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Figure 152. Effects of isolated compound 19 from of H. japonica aerial parts
on TNF-a (A), IL-6 (B), PGE; (C) and IL-1B8 (D) production in LPS-induced
RAW 2647 cells. The data are represent the mean *= SD of triplicate

experiments. *p < 0.05; *xp < 0.01.
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17-20e wxwrRv 3% DPPH radical&”l &40 Ass sk

Compound19+= i Z+¥ H]S=3F ABTS' radicalix7 &Aoo &S &l

st A3 A3 extract ¥ n-Hex, EtOAc, n-BuOHS &1 &3 &2 4
sk NO A3 &d4d& Yeuid ey, 1G5 #< 22t 40.9 ng/mL, 3.4 png/mL, 483
ug/mL, 98.6 ng/mLE & dc}t. %ol compound 2, 5. 6, 7, 9, 16, 17 &
e EPHRIIAIRIONTe g 1 e o gtk EE p-HexWFEoA ¥
compound 10, 12 2 EtOAc ¥ 3 Eo|A E2 ¥ compound 15, 195 A F7}HA]
HaEA ottom X AfoA compound 10, 12. 15. 199 thst &2
Jagstder. 2 23 compound 10, 12. 15. 199 &34l NO A g &
S FE ogEH o YyelAal 1% compound 12, 19 AA=A cytokine®l
TNF-q, IL-6, 1L-1 2 PGE,] A4S astdoz oAai= Aoz 3helxgl
t}. 28]3 compound 15 cytokine®! TNF-a, IL-6, PGE, % compound 10
cytokine®l TNF-q, IL-69] A& s34 o=m A= Aoz gl

o
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ftlo
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(CCARM 3709, 3710, 3711) ¥ o =FA Cutibacterium acnes(CCARM 0081,
9009, 9010)Z o]-&3te] a3 49 (paper disc diffusion method)S %3+ A5
=i}

A A gk (clear zone), H A A &% (minimum inhibitory concentration, MIC) %

2 AME FZ(minimum bactericidal concentration, MBC)S =43}t 1 2
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Table 39. Activities of isolated compounds from H. japonica aerial parts.

NO.

Compound

structure

activities

(E)-phytol

anti-oxidant activity'"’

anti-mycobacterial
activity'®
anti-spasmodic activity'®
anti-inflammatory
activity'®

antitubercular activity'®

Neophytadiene

anti-oxidant activity'*

anti-inflammatory
activity™!
anti-bacterial activity'™
larvicidal activity'®
a-glucosidase inhibition

activity'®

Ethyl oleate

acaricidal, repellent, and

oviposition—deterrent

activities %

1-Monoolein

anti-bacterial activity'”

lipase activity'”

Ethyl linoleatel

anti-inflammatory
activity'™
anti-bacterial activity'®

anti—catalytic activity!”

tyrosinase activity'”

antidiabetic activity'”™

1-Linolenoyl Glycerol

o
3 2N 3 5 7910 12 13 15 18 18
Ho/\ﬁo 1
2 4 8 8 11 14 17
OH

anti-inflammatory

activity™

1-Linoleoyl Glycerol

a
3 3 5 7 9 10 12 13 15 17
HO o1 18
2 4 6 8 il 18
OH

anti-inflammatory

activity™

10

1,9-Octadecadiene—4,6—
diyn-3S-ol

anti-inflammatory activity
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12

Capsidiol 3-acetate

anti-inflammatory activity

anti-inflammatory
174

activity
GABA transporter
13 (=)-Hinokinin activity'”
analgesic activity'”®
anti—proliferative activity'”’
cytotoxic activity'”®
14 Chlorophyl-11
15 ;Z(ise)c;{ji;rlo();f(l?%él? g:%cf anti-inflammatory activity
galactopyranosylglycer
ol
(29)-1- 0-(72,10Z,137 .
-hexadecatrienoyl)-3- anti mﬂamrr}a}tory
16 | O-B-galactopyranosyl activity'™®

glycerol

anti-oxidant activity ™

anti-bacterial activity'®

anti-inflammatory

Isorhamnetin . . 157
17 | 3-O-B-D-glucopyrano activity
side anti—adipogenic activity'™
a-glucosidase inhibitory
activity'®
anti—diarrhoeal activity'®'
anti-bacterial activity'®
a-Glucosidase inhibitory'®
18 | Quercetin-3-O-B-D-g anti-oxidative activity'®

alactoside

anti-tumor activity'®

anti—depressant activity'®
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Quercetin 3-O- 67

anti-oxidant activity

19 ~caffeoyl ~B-D- anti-inflammatory activity
galactopyranoside
cytotoxic activity'™®
20 Zizyflavoside B
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w dre SEE B ooE dd ddE el A el dig dE F
o, 7HA B AlFH o] AR FEEd &) £Y=CM R AES wY, T

ook
rd

Sl EtOAc w8 EA F 579 =S Fdadth #2d sES oleic
acid (1), isoquercetin (2), nicotiflorine (3), 3-(4-hydroxyphenyl)propionic acid (4),
p-hydroxyphenethyl-trans—ferulate (5)= 21 H It} 3t oA 2w 3=

adical 2~7 A=

it
H
o
-
e

% isoquercetin, nicotiflorineS Z#}H -ol= 3}3}

et Aoz @we EHOB m oty w3k oleic acid, isoquercetin,

rlo
off
)
2
gk
2,
o,

nicotiflorine, p—hydroxyphenethyl-trans—ferulate JdE Aow deA

192,193,194195
AT

o

S. epidermidis®l Wk 4t &4 AE Ay g < EtOAc ¥ n-BuOH &

ke

Zo] 4% g dAd S YERY AT
3kt 714 EtOAc 38 E9A+= & 15709 compoundES #lstsict. &23 3

=< methyl stearate (1), oleic acid (2), linolenic acid (3), a-linolenic acid
(4), ethyl linolenate (5), friedelin (6), friedelinol (7), glutinol (8), 3B
-olean-12-en-3-o0l (9), oleanolic-acid (10), B-sitosterol (11),

p-hydroxyphenethyl-trans—ferulate (12), caffeic acid (13), caffeic anhydride
(14), triumfettalarein (15)= 221 = St}

2 ¥ 3etE F Ao B HA &S compound 158 HaCaT AEE &
& 25, 5 10 uM9 XA AE HE &35 Ygds Aoz eyt
T3k compound 155 &34 NO A A4 A4S = oFHoz Y

, D954 cytokine®l TNF-q, IL-6, 1L-18, % PGE:¢] 84S &A=&

R
4
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AFa ko] AAE-9] p-Hex % EtOAc +3EoA F 20709 compoundE +
gstan. #F8l¥ $3ES (E)-phytol (1), neophytadiene (2), ethyl oleate (
3), 1-monoolein (4), linolenic acid (5), ethyl linoleate (6), 1-linoleoyl glycer
ol (7), enthyl linolenate(8), 1-linolenoyl glycero (9), 1,9-octadecadiene-4,6-di
yn-3S-ol (10), B-sitosterol (11), capsidiol-3-acetate (12), (-)-hinokinin (1
3), chlorophyl-11 (14), (2S)-1 - O-(9Z,12Z-octadecadienoyl)-3-O- -galactopy
r—anosylglycerol (15), (2S)-1 - O-(7Z,10Z,13Z-hexadecatrienoyl)-3-O- B-galact
o—pyranosylglycerol(16), isorhamnetin-3-O-B-D-glucopyranoside (17), querce
tin-3-O-B-D-galactoside (18), quercetin 3-O-6"-caffeoyl-B-D-galactopyran-o
side (19), zizyflavoside (20)% 2Helw At}

A ko]l 2459 n-Hex ¥ EtOAc 3 E

T2 ¢ radical &7 FAS d5o] BHadolqr &Ado] Bl HA FE
compound 10, 12, 15 ¥ 19% &3 %<0 NO A oA 84 & & oE4o=
UEll= Aoz F2A5A3 compound 12, 195 AL FA cytokine?l TNF-a,
IL-6, 1L-1B8 ¥ PGE:9 S a3Hoz A= Aoz Ay, 181
compound 15+ A 954 cytokine?l TNF-a, IL-6 ¥ PGE,2] HAS A& A]7]
3L compound 102 TNF-a ¥ IL-69 S g9Ho= A= o=z &2l

= Aot

L3k S epidermidis 2 C. acnesol Wt st &4 Ad Ay A G dol

EtOAc #8223 Be w5l ta +3 &4& Hehido
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