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Abstract

For the development of functional cosmetic additives, we have screened
plant in Jeju island on DPPH inhibition activities. Quercus gilva, Cornus
kousa and Callophyllis japonica distributed in Jeju has shown inhibition
activities on free radical scavenging test.

In this study, five antioxidative components were isolated from Quercus
gilva, Cornus kousa and there structures were identified by 1D-NMR
("H-NMR, "C-NMR, DEPT) and 2D-NMR (HMQC, HMBC) techniques.
Isolated compounds were identified as catechin, epi—catechin, tyrosol,
tilliroside, kaempferol, astragalin, quercetin—3-O--D-glucopyranoside, bis(3-
chloro-2-hydroxypropylether, 2,2-Bis[4-(glycidyloxy)phenyllpropane. their
anti
—oxidative activities were examined.

RCsy of DPPH radical scavenging for catechin, epi—catechin, kaempferol,
astragalin, quercetin-3-O-/-D-glucopyranoside were measured at the
concentration of 7.89ug/mL, 8.70pg/mL, 9.27pg/mL, 48.33ug/mL, 8.01uxg/mL
respectively. These radical scavenging activities were more potent than that

of L-ascorbic acid.
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AZRAHREE BURE Tt 45

o 72MN dHE Quercus gilva®l
o, T2 (AT, A Bl T Jd Awhe] &SA AAS s,

o] Wittt <lo SIFE JHgAE e IR FU7F Ja SHe] Ao
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Callophyllis japonica ©]il, &A= A EFS o|F=d, Zavpsk Wb
DA A &S =717 v kA7 B A A depA A 7B A A
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Figure 1. Photograph of Quercus gilva
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Figure 2. Photograph of Cornus kousa
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2. Al & 717

Aol Age] F& 2 & go)] AEE &5 Merck jilt AFS Al
4319t Column packing material> RP 18(YMC-GEL ODS-A, 12mm, S-75

™ LH-20(Amersham Biosciences), normal silica gel

),  Sephadex
60(230-400mesh ASTM)& AF&-3t12m, TLC platei= silica gel 60 Fasis Ab
stk TLCAAA 88 =4d5S F<st7] fste] UV lampEs AH&-st7
U TLC plateE visualizing agento] A A7l ¥ heat guns ©]-&3le] AZxA|
ZAth

Visualizing agent=% 3% KMnOs, 20% K:CO3 % 0.25% NaOHE

TE&AS AEEAT AR FFEE SH5H7] fElA = UV spectrometere

*c;;ﬂL

Flok
rob

Biochrom Libra s22(cambridge Inc., England)S ©]-&3} o FZEA] o] o] &
3t Y NMR(Nuclear Magnetic Resonance)< JNM-LA 400 (FT-NMR
system, JEOL)S o]&3t1 o™, NMR SAA AFEHAY £ CDsOD7F Ak
&5 AT

Fitst #d &4 4F S syl k] AR&stld DPPH Al °F2 DPPH(1,1-
diphenyl-2-picrylhydrazyl, SIGMA )7} A& % At}



3]
=3

e
L
e
i

3. F=,

3-1. 7N UG 7HA 9 =5 9 723

evaporator® % =3} 70% ethanol F&% 2
o] 70% ethanol FEE< H.O 1 Lol @Ea Al7]aL FA A wat =414
o2 H3IF3o n-hexane, ethyl acetate, n-butanol, water fractions <t}

(Scheme 1).

Quercus gilva branch 705g

70% BtOH
Extract 22g
n—hexane H,0
EtQAc H,0
7.02(0.99%)
n—BuQH H,0

Scheme 1. Procedure of extraction and various fraction from Quercus gilva

branch
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3-1-1. 7PN U 7hA o) &4 AR w4

M7AA T kA 9] 47019 #3E & ethyl acetate fraction®] 1/2 (3.3 g,
w/w)< "o] RP column chromatographyS A &&te] ztzb  209% (fr. 1, 1435
mg), 20-40% (fr. 2, 725.2 mg), 40% (fr. 3, 359.2 mg), 40-60% (fr 4. 244.3 mg),
60% (fr. 5, 250 mg), 60-80% (fr. 6, 149.8 mg), 80% (fr. 7, 123.3 mg), 80-100%
(fr. 8, 674 mg)¥} 100% MeOH (fr. 9, 44.8 mg) fraction® AJow, =1 F
20-40% (fr. 2, 7252 mg) ¥+ EA compound 1S &dAom™, 40% (fr. 3,
359.2 mg) & & A compound 25 AU}

M7FA YU 7R 9] 20% MeOH < fr. 1 (1435 mg)S Sephadex LH-20°. =
724 glass columnel loadingdte] A7l-&w 100% MeOH=S Ab&3to] A7) A
A E£#NL CHClyMeOH(4/1)¢] 2#Ao2 TLCE 9139 fr. 1-1 (8.3 mg),
fr. 1-2 (2.0 mg), fr. 1-3 (1.8 mg), fr. 1-4 (183 mg), fr. 1-5 (7.7 mg), fr. 1-6
(30.1 mg)e] HIFEES ddoen, 1 F fr. 1-1 (8.3 mg), compound 3& L
t}.

M7FAT U 7419 60% MeOH ¢ fr. 5 (250 mg)= Sephadex LH-200.2
2219 glass column®l loadingste] 7)€ w (CHCly/MeOH = 4/1)& A}-&3}Ho]
gradient2 HANAIATE FFH st Lo FHENS TLCE st H| 3
Ri(Retention factor)#t= 7F#l fractions Eo} fr. 5-1 (40.3 mg), fr. 5-2 (95.1
mg) fr. 5-3 (269 mg), fr. 5-4 (275 mg), fr. 5-5 (19.7 mg), fr. 5-6 (21.6 mg), fr.
5-7% fr. 5-8 fractions AU L F fr. 55, fr. 5-6& F3te] normal silica
gel® 2 ZFZ % glass column®| loadingsdte] 78w (CHCly/MeOH = 4/1)&
Abgste] AUiAR e, mvtA R EHE RS TLCE Felste] fr, 5-5-1
(3.8 mg), fr. 5-5-2 (11.8 mg), fr. 5-5-3 (20.2 mg), fr. 5-5-4 (6.8 mg)7}=*| F 47
o] BIES dAQow, 1 = fr. 5-5-2 (11.8 mg), compound 45 AUt}

(Scheme 2).



Scheme 2. Isolation of the compounds 1-4 from Quercus gilva branch



Table 1. NMR spectroscopic data” for compounds 1 and 2 (400MHz CDs;OD)

Compound 1 Compound 2
No.
Su (multi, J Hz) Sc (ppm) Su (multi, J Hz) Sc (ppm)
2 456 (1H, d, 7.6) 82.8 481 (1H, s) 79.9

3 398 (1H, ddd, 7.8, 7.8, 5.4) 68.8 4.18 (1H, ddd, 3.8, 3.7, 1.5) 67.5

4 2.84 (1H, dd, 16.1, 5.4) 28.5 2.85 (1H, dd, 16.6, 4.7) 29.2
2.50 (1H, dd, 16.1, 8.1) 2.73 (1H, dd, 16.6, 3.0)
5 157.7 158.0
6 592 (1H, d, 2.4) 96.3 591 (1H, d, 2.2) 96.4
7 157.5 157.6
3 5.85 (1H, d, 2.4) b LE 593 (1H, d, 2.2) 95.9
9 156.9 157.3
10 100.8 100.0
1’ 132.2 132.3
2' 6.76 (1H, dd, 8.0, 2.0) 120.0 6.79 (1H, dd, 8.3, 2.0) 1194
3’ 146.1 145.7
4’ 146.2 145.9
5’ 6.71 (1H, dd, 8.0) 116.1 6.75 (1H, d, 8.3) 1159
6’ 6.83 (1H, d, 2.0) a5z 6.96 (1H, d, 2.0) 115.3

* 'H, BC NMR spectra were recorded in CDsOD solution at 400 and 100MHz,

respectively. Assignments were based upon HMQC, HMBC experiments.



Table 2. NMR spectroscopic data® for compound 4 (400MHz CD3;0OD)

Compound 4

No. Su (multi, J Hz) &c (ppm) No. Su (multi, J Hz) Sc (ppm)
2 158.5 1" 521 (1H, d, 7.6) 104.1
3 135.2 2" 5.7
4 179.3 3" 78.0
5 159.2 4" 7.7
6 6.26 (1H, d, 2.0) 95.0 5" 75.8
7 116.9 6''-a 418 (1H, dd, 116, 22)  64.3
8 6.11 (1H, d, 2.0) 100.3 6''-b 429 (1H, dd, 11.6, 6.6)
9 162.9 1% 127.0
10 105.3 2T 6.78 (2H, d, 8.3) 116.8
1’ 122.7 3" 80 2 d, &3) 131.2
2! 6.80 (1H, d, 8.3) 116.0 4 161.2
3’ 7.97 (1H, d, 9.0) 132.2 5" 131.2
4' 161.5 6" 116.8
5' 7.97 (1H, d, 9.0) 132.2 sy 740 (1H, d, 16.1) 146.6
6’ 6.80 (1H, d, 8.3) 116.0 8" 6.07 (1H, d, 16.1) 114.7

Ol 168.8

* 'H, BC NMR spectra were recorded in CDsOD solution at 400 and 100MHz,

respectively. Assignments were based upon HMQC, HMBC experiments.



U 2 910 g& 70% ethanol 182 Lo &ujE o] &3t 74 Hot stirrers 9]

g3lo] HZE3le], oJFatdtt. o AL rotary evaporatorE ©]-&3sto] 7het

O

AES AlA, &9 FA4S SV Al BEHS o] &3] n-hexane,
ethyl acetate, n-BuOH, H.O ¥+8&& 717 595 g, 6.78 g, 14.13 g, 49.45 g&
o1 1 tH(Sheme 3).

Cornus kousa leaves 910g
70% BtOH

Extract 140g

B\ T

n—hexane H,0

VE 19

EtQAc H 20
6.78g(2.98%)

]

Sheme 3. Procedure of extraction and various fraction from Cornus kousa

leaves



3-2-1. 2be)

HS

9/]

e

)=
g AT

e

A

AbE s Qlol 4o H-3E 5 ethyl acetate 678 g & 1 g& F 3]
normal silica gel column chromatographyS n-hexane/EtOAc(1/4 — 1/20)9]
AANEH 2Ads 7 AdEs FdET £ U2 §E42 TL
pattern®] W&t F 10709] fractions VA3, 72 5 TLC oA vluz 715
shAl ®d fr. 2 (639 mg)E CHCly/MeOH(4/1)8 ZH7/l&v) o=

@

sephadex LH-202.% column chromatographyS A 3stt}h. w7t A 2 TLC
pattern®. = 7709 fraction®} TLEZAZ Ho A= fr. 2-3 (11 mg)d
compound 5& 95 4 9% H(sheme 3).

8 3 5 ethyl acetates 500 mgE 33t CHCly/MeOH(3/1) & H7/l&wj=
normal silica gel column chromatographyS 4 &3&le] €4S TLC patternol
utel = 7709 fractiond} @A EA R Bl %= fraction 221 compound 6 (82.3
mg)S VATt 7709 fraction T fraction 3 (30.5 mg)2 ©HA] sephadex LH-202
2 =% columno] loading 3te] CHCIy/EtOH(2/1)8] #/l&m Z7Ho=
chromatography & 2 Alste] & 3709 fraction®} GdEAZE Ho X &= fr. 3-4
(145 mg)?l compound 72 A1 TH(sheme 4).



Corus kousa leaves 70% ethanol extract 140g

Fractionation

Ethyl acetate 6.78¢g

Take, 1g
Normal Silica gel C.C.
(CHCly/MeOH=4/1 — 1/20 — EtOH — MeOH)

A A

Fr.l Fr.2 Fr.3 Fr4 Fr.5 Fr.6 Fr.7 Fr.8 Fr.9 Fr.10
63.9mg

Sephadex LH—20
(CHCl,/MeOH=4/1)

Fr.2—3
11.0mg

Compound 5

Scheme 4. Isolation of the compounds 5 from Cornus kousa leaves

Corus kousa leaves 70% ethanol extract 140g
Fractionation
Ethyl acetate 6.78g
Take, 500mg

Normal Silica gel C.C.
(CHCly/MeOH=3/1)

l T 74

Fr.1 Fr.4 Fr.5 Fr.6 Fr.7 Fr.8
Fr.2 Fr.3
82.3mg 30.5 mg
Compound 6

Sephadex LH—20
(CHCI,/EtOH=2/1)

Fr.3—-4

14.5mg
Compound 7

Scheme 5. Isolation of the compounds 6, 7 from Cornus kousa leaves



Table 3. NMR spectroscopic data” for compounds 5 and 6 (400MHz CDs;0OD)

Compound 5 Compound 6

No. Su (multi, J Hz) §c (ppm) No. 6y (multi, J Hz) Sc (ppm)

2 148.0 2 159.1
3 137.1 3 1354
4 177.3 4 179.3
5 162.5 5) 162.7
6 6.18 (1H, d, 2.2) 99.4 6 6.38 (1H, d, 2.0) 99.9
7 165.9 7 165.8
8 6.39 (1H, d, 2.3) 94.5 8 6.17 (1H, d, 2.0) 94.8
9 158.3 9 158.3
10 105.8 10 105.6
1’ 123.8 1’ 1225
2' 6.09 (1H, d, 8.8) 130.7 2 8.02 (1H, d, 8.8) 132.2
3’ 6.90 (1H, d, 8.8) 116.3 5/ 6.86 (1H, d, 8.8) 116.0
4’ 160.1 4 161.4
5 6.90 (1H, d, 8.8) 116.3 &l 8.02 (1H, d, 8.8) 116.0
6’ 6.09 (1H, d, 8.8) 130.7 6’ 6.86 (1H, d, 8.8) 132.2

i 521 (1H, d, 7.3) 104.4

. ¢ 75.5

Uea 7.8

4" 71.1

o 78.1

6" 62.5

“ IH, BC NMR spectra were recorded in CDs0OD solution at 400 and 100MHz,

respectively. Assignments were based upon HMQC, HMBC experiments.



Table 4. NMR spectroscopic data® for compound 7 (400MHz CD3;0OD)

Compound 7

No:
Su (multi, / Hz) 8¢ (ppm)
2 159.0
3 1356
4 179.4
5 163.0
6 6.37 (1H, d, 2.2) 99.9
7 162.2
8 6.18 (1H, d, 2.3) 94.8
9 158.5
10 105.6
1’ 123.1
27 7.70 (1H, d, 2.2) 1176
A 146.0
4’ 149.9
5% 6.85 (1H, d, 8.3) 116.0

6' 757 (1H, dd, 83, 2.2) 123.2

1'§ L Emellelacll? ) 104.3
2" 5.7
3" 78.1
4" 1.2
o 784
6" 62.5

“ IH, BC NMR spectra were recorded in CDs0OD solution at 400 and 100MHz,

respectively. Assignments were based upon HMQC, HMBC experiments.
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HHo9l ethyl acetate 32 g oA 15 g& 3] RP column
chromatography& 2 dste] z+2F 40% (fr. 1, 36 mg), 60% (fr. 2. 101 mg), 60~
80% (fr. 3, 92 mg), 80% (fr. 4, 96 mg), 80~100% (fr. 5, 61.5 mg), 100% MeOH
(fr 6, 3634 mg) fractiongs <LYom  40% (Hr. 1, 36 mg) EIHEA
compound 8% ¢ %t (sheme 7).

H 3529l ethyl acetate 3.2 g5olA 1.7 g= # 3} n-hexane, ethyl acetate,
methanolE 7}A 3l vacuum liquid chromatographyS 2AAIste] & 23709
fraction® 9™, I F fraction 3 (85% hexane in ethyl acetate, 169mg)<
normal silica gel chromatographyE 2 A]&fe] A2 4709 fraction & fraction
3-2 (447 mg)S t©HA] normal silica gel chromatographyE 2 Aste] 1719
fraction®}, 3-2-2 (22.2 mg)<l compound 9= U t}H(sheme 8).

Vacuum liquid chromatographyS A Alste] & 23709 fraction Z ol A
fraction 5 (75% hexane in ethyl acetate, 132.1 mg)S normal silica gel
chromatography & A A|ste] F 4709 fraction?}, fraction 5-3 (114 mg)<!

compound 105 41 tH(scheme 8).



Callophyllis japonica 80% methanol extract 140g

Fractionation

Ethyl acetate 3.2g

take, 1.5g
Reverse Phase silica gel C.C.

ooy b

Fr.1 Fr.2 Fr.3 Fr.4 Fr.5 Fr.6
(40% MeOH) (60% MeOH)  (60—80% MeOH)  (80% MeOH) (80—100% MeOH) (100% MeOH))
36.0mg 101.0mg 92,0ng 96.0mg 61.5mg 363.4 mg
Compound 8

Scheme 7. Isolation of the compounds 8 from Callophullis japonica

Callophyllis japonfca 80% methanol extract 140g
Fractionation
Ethyl acetate 3.2g

Take ,1.7g
VLC(vacuum liquid chromatography)

¥ L L L l l v

Er.l Er.2 Er.3 Er4d Erés B &5 Fr21 Fr22 Fr23
169.0mg 132 1mg
Mormal Silica gel C.C. Normal Silica gel C.C.
(CHC1/MeOH=40/1) (CHClg/MeQH=15/1)
L J L 2
Fr.3—2 Fr.5—3
44.7mg 22.2mg
Compound 10

Normal Silica gel C.C.
(CHC1/MeOH=20/1)

Er.3—2-2
22.2mg
Compound 9

Scheme 8. Isolation of the compounds 9, 10 from Callophyllis japonica



Table 5. NMR spectroscopic data® for compound 8 (400MHz CDs0OD)

Compound 8
No.
Su  (multi, J Hz) Sc (ppm)
1 1404
2 134.9
3 7.39 (1H, d, 8.3) 130.7
4 7.31 (1H, dd, 8.3, 2.0) 127.8
5 132.3
6 745 (1H, d, 2.0) 130.2
y/ 221 (1H, t, 7.8, 7.6) 36.5
8 1.27 (1H, m) 26.6
9 1.28 (1H, m) 30.2
10 155 (1H, t, 7.1, 6.8) 30.3
4l 179.9
12 1704

4 1H, BC NMR spectra were recorded in CDs;OD solution at 400 and 100MHz,

respectively. Assignments were based upon HMQC, HMBC experiments.



Table 6. NMR spectroscopic data® for compounds 9 and 10 (400MHz CDs0OD)

Compound 9 Compound 10
o Su (multi, J Hz) Sc (ppm) Sy (multi, J Hz) Sc (ppm)
1 157.9 1574
2 6.83 (1H, d, 8.8) 115.0 6.81 (1H, d, 9.0) 114.8
3 7.12 (1H, d, 8.8) 128.8 7.10 (1H, d, 9.0) 1285
4 144.8 144.6
5 7.12 (1H, d, 8.8) 128.8 7.12 (1H, d, 8.8) 1285
6 6.83 (1H, d, 8.8) 115.0 6.81 (1H, d, 9.0) 114.8
7 42.6 41.8
8 31.5 31.4
1'-a 3.33 (1H, m) 71.0 4.24 (1H, dd, 114, 2.4) 69.6
1’-b 3.50 (1H, m) 3.81 (1H, dd, 114, 6.1)
2! 3.75 (1H, dd, 11.5, 4.8) 70.1 3.28 (1H, m) 51.1
3'-a 366 (1H, dd, 11.5, 54) 46.8 2.84 (1H, dd, 4.9, 4.3) 45.0
3'-b 3.75 (1H, m) 2.71 (1H, dd, 4.9, 2.7)

* 'H, BC NMR spectra were recorded in CDsOD solution at 400 and 100MHz,

respectively.
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Figure 5. Measurement of DPPH radical scavenging effect
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1-1-2. Compound 39| +Z3a}4]

Compound 39 Fx& Z=As3l7] 98 'H, “C-NMREZ =A34t)
YC-NMR spectrum Z3 B27} 877 9SS &d & A, § 1164~
157.6°1 4 9] signal # ¥, 'H-NMR spectrumdl 4] § 6.68, 7.002] signal #S=
#¥ aromatic ringol &S & AAH(Figure 12, 13). E37F § 6.68 (2H, d,
J =80 Hz), 700 (2H, d, J = 80 Hz)olA, AZ®E AT #HoE Hol M=
ortho 71&® 3t US= & F AANSH, § 3.67, 270914 = 247 427 0
& methylene®t methylene¢] &< & 4 ATt o= 'H "C-NMR ZA#}=

F33sle] Euwl, compound 32 2-(4-hydroxyphenol)ethanol(3}& &  tyrosol)

o

o PN
AS & 5 T
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Figure 13. BC-NMR spectrum of compound 3 in CDs;OD



1-1-3. Compound 49| +Z3a}4]

Compound 4¢] T2 Z437] 98 'H, "C-NMR, HMQC, HMBCZ =74
=
[e)

a9tk PC-NMRE E3+9 § 100-1602] signaloll 4] aromatic ring®] &< <&

F AA § 179.3, 168.89] signalel Al carbonyl”] ¢} ester7] 7} &S o Aet
4 Atk wa "C-NMRS £3t9] A& carbonol U< oA F A

o, 104.1(C-1""), 75.7(C-2'"), 78.0(C-3""), 71.7(C-4'"), 758(C-5""), 64.3
(C-6"") signal®} "H-NMRoI A § 3.45~3.499) 4] multiplete]™, 24 A& <
Z3lY sugar’t A dFsH o, § 5219014 doublete] ™, anomeric F49]
AZy A4 ol 76 Hz9l Ae & Hol B-D-glucose’} 28 AL & + ¢
Ath(Figure 15). 3, 'H-NMR® & 6.0~802 signalel ols] wla7ix =
aromatic ring®l Z%4¥ proton signal €Y AT F AAL, AZY A
= Bkl ZH7f ortho A& % % meta 71 =€ & ot
g 8§ 6.07, 740914 AZHE 47F 161 Hz ¢ AL
ME trans FHE AdE A& At (Figure 14). ©] BRE #3354
HolHE T3t compound 49 Wk AL A3 Ellipeiopsis cherrevensis
A Hi¥ kaempferol-(6-coumaroyl)-glucopyranoside(3} 3= : tiliroside)
< #FAHERN e NMR spectrum Ho|H S Wl 23 T3V} & AA35H3A
t}.
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compound 1 compound 2

compound 3 compound 4

Figure 18. chemical structure of compound 1-4.



1-2. At QoA 2Ed 33 E Fx 24
1-2-1. Compound 5¢] G-z3}4]

Compound 59 +x& <187 $ste] 1D NMRS 'H, "C-NMRE %743}
Atk PC-NMR spectrumol Al 15719] carbon signal®] =3, §177.391 A
1709] carbonyl”]ell 7]91&}= signale]l #H#E T S carbon peake A&
o= Hol § 116.3, 130.7914 WA E = carbono] Yo & F Ao,
chemical shift zte] & 100~160 &2l Ao & Ho} aromatic ring®] Y& <&
F A (Figure 20). 'H-NMR spectrumol] 4% vw}37bA 2 § 6.18~8.091 A
aromatic ring®] Y= & F AN ST, coupling constant S ZHEH A-ring
2] methine”] 9] meta coupling®] & 6.18 (1H, d, J = 2.2 Hz, H-6), § 6.39 (1H,
d, J = 22 Hz, H-8)ol 4 YEl}aL, B-ringel H-2', 6' ¥ H-3', 59 signal©]
zv7y 5 809 (2H, d, J = 88 Hz), 6§ 690 (2H, d, J = 88 Hz)°llA ortho
coupling®] #HZH A tH(Figure 19). o]Ae] A 8= g8 2 ul compound 5
flavone &#242 C-3, C-5, C-7, C-4" $1x OH”7]E 7}A+= kaempferol® &

L
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Figure 20. ®"C-NMR spectrum of compound 5 in CDsOD




1-2-2. Compound 69] +Z3aj4]

Compound 63 Compound 53 H]Z%=38 A8 Hol: 33224, 'H-NMR
spectrum Al § 6.17, 6.38 peak= A-ring®| proton®] H-8, H-6°]4 A=
meta coupling 3tx o™, § 802 ¥ 686 oAM= H-2, 6/ % H-3', 57}
ortho coupling & YeElATh T3k § 521914 anomeric protono] =¥t}
(Figure 21). wg}A o] 3}stEo] wjda|+= compound 5% kaempferol® 273}
o go] Tz PC-NMR data (5 1044, 78.1, 77.8, 755, 711, 62.5)°04
D-glycopyranose = (Figure 22)., A3 %242 coupling constant’} 7.3 HzZ4, 3
AgsdE & F Aot wEkd, FaEd R valstel & o, compound 69 33}
%% kaempferol 3-O-B-D-glucopyranoside(3}8%: astragalin) ® 2 A3}
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Figure 21. "H-NMR spectrum of compound 6 in CDs;OD
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1-2-3. Compound 79| +Z3al4]

(]
o
o
o,

Compound 7= “C-NMR EA 23} 21719 carbono. 2 A% 3329
ek}, o] & 1709] anomeric carbon (§ 104.3)o tlsle] doz AZtE = 5749
carbon signal (6 784, 78.1, 75.7, 71.2, 625)0] #&w o] 1709 6e+FS T3t
3}t& <l D-glucopyranose®] 7hs/dS AAFE AT T 1 F9] cabonyl”] 2
9] signal (§ 179.4) 2 15712] sp” carbon (6§ 99~166.2)¢] 2= o] compound
72 flavonoide ¥l@ ALY 7lsAdol twrs] kA AJAFE A tH(Figure 25). %

'"H-NMR spectrum®l] 4] A-ring?] § 6.18 (1H, d, J = 2.2 Hz, H-8), @ § 6.37

»

(1H, d, J = 22 Hz, H-6)°ll4] coupling constant® F protom %ol meta
coupling 3t ASS & 4 o B-ringollA § 685 (1H, d, J = 83 Hz,
H-5'), 6§ 757 (1H, dd, J = 83, 22 Hz, H-6') ¥ &§ 7.70 (1H, d, J = 2.2 Hz,
H-2)o 8 #ZEE Zoz Hol A& H-59 H-6'° meta couplingS 34,
H-6"¢} H-2'°] ortho coupling 33l &S & F AT EE T2 anomeric
proton2. & |4 =& signal (6§ 5.23)°1 4 coupling constant7} 7.3 HzSl Ho=
Kol B-D-glucopyranose®] 7Fs/dol ZatAl AlAME S TH(Figure 24). 1A K
ot AFge FxAAS st 2D NMR?! HMBCE #41S dstslth. Figure
260 YEbA BvE9} o] ZF proton ®A AZH o] quercetin FERE $H A w
FolF o, Te anomeric protonoZHF-H quercetin® C-3 (§ 135.6) ¢ %<
OHell Adt=o] 9l&ol #FH o] aglyconee C-3 1Al glucose’t AoH &
& = Y, FAXe Hlwste] E ul, compound 72 quercetin 3-O-p8
T

-D-glucopyranoside® %34 = A tH(Figure 26). ¥
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Figure 24. "H-NMR spectrum of compound 7 in CDsOD
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Figure 25. BC-NMR spectrum of compound 7 in CDs;OD
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Figure 26. HMBC spectrum of compound 7 in CD3;0OD



compound 5

compound 6

compound 7

Figure 27. chemical structure of compound 5-7.



1-3. REeQNM R g Fx Y

1-3-1. Compound 8¢] % 3f4]

Compound 8¢ F+x& &<elsty] 93 'H, “C-NMR spectrum, DEPT,
HMQC, HMBCE =438tk "C-NMROIA carbon®] 7H527F 1198 & 5= 4
NI, 6§ 1799, 1704014 ester7b A5S & F+ AJATE § 127.8~1404 P99
carbon signal(Figure 29)7 'H-NMROIA § 7.31~7.45014 9] signalel <3l
aromatic ring®] 9SS <& & AAth(Figure 28). § 7.45 (1H, d, J = 2.0 Hz),
731 (1H, dd, J = 8.3, 2.0 Hz), 7.39 (1H, d, J = 83 Hz)olA 7} signalE® #
Z9 A o= Hol meta, ortho A=Z¥ 3+ ASE & 5 U, DEPTY
ARZEEH 1119 ¥4 FoA 4a g&4&7)F 571, CH7F 370, CHo7F 3788k A

|

S o 4 Ak 'H, "C-NMR spectrum, DEPT ©lo]E]& E3lo] o %
£ HMQC<e HMBC=Z A=k &S 3kt HMBCE E35t9], 719 ester”’] 7+
vy H-5¢F H-7, 8% long range correlationdti U= AT = A

(Figure 30, 31).
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Figure 28. 'H-NMR spectrum of compound 8 in CD3sOD
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Figure 30. HMQC spectrum of compound 8 in CD3OD
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Figure 31. HMBC spectrum of compound 8 in CDsOD



1-3-2. Compound 99| +Z% 3|4

Compound 99 'H, "C-NMR& #4237}, “C-NMReIA  § 115.0~160.001 A

=

aromatic ring®] USS A 4= Ao carbon spectrumS E3lo] A )
I 9= carbong ¥3Fste] 11709] carbone] Y& & = U AHFigure 33).
'H-NMRoI A& & 1.60°14 singlets Holw, A& ko 2 methyl”] 7} &

S ¢ gAY, § 468 FEAN AFHS carbon® signal Y2 AT

4 99tk 'H-NMR spectrumol| A= § 6.83 (J = 83 Hz), 7.12 (J = 8.3 Hz)°l
e AZEY A4 7S Hol ortho A1ZYeaL 9o, § 3.33~4.109] signal &

& methyleneo] 227 QA3 ALY, 24 a7t A eSS L 5 2

A} (Figure 32). B3k DeptE E3sto] § 42.6904+= 4% carbon® signalZ#,
compound 9 83 E0] dimer FH FXE 7M1 YSS U 5 Yo, 'H,
BC-NMR ~#Ed A3E 233 2W compound 9= & X9} vlusle =

.

wf, bisphenol A bis(3-chloro-2-hydroxypropyl)ether?] & <& 4= it} W
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Figure 32. "H-NMR spectrum of compound 9 in CDsOD

GGL'¥vY
Sr8°GY

¢SL 0E
0EG'TE

86V '6E
989°cy
0289y

29¢ ap

9.5°8F
06L "8y

00076y -
vic'er -

82y 6y
cr9’6r
671°0L
cl0'TL

€20°GI T

118°827
€60°GEV

vyl -

966" /51

ppm

25

50

75

100

125

150

Figure 33. BC-NMR spectrum of compound 9 in CDsOD



1-3-3. Compound 10¢] % &4

Compound 10¢] 'H, "C-NMR #4237 “C-NMR spectrum oA & 114.8~
157.4°1 A aromatic ring®] A°o™, § 114.8, 12859 4]+= carbon spectrum 2 3}

2 tH3sta & carbone] 2] AeS & F AUAMTHFigure 35). § 69.690 A

s

-CH>-0¢] carbon signal, § 51.1, 45.02 epoxy ring?l A 2] carbon signal ¢
o st 4= AUt § 41.891 4= 42} carbon®] signal®H, 3}3HE©| dimer
el 722 ML 9ee & 5 At 'H-NMR spectrumel A& § 6.81
(J = 90 Hz), 710 (J =

9.
coupling 3t ASS & = Yar, § 15994 sigleto]™, A& H]|E Ho}

o

ogh

0 Hz)9 A=" A< FFo=Z Hol AM=E ortho

methyl 717} 9SS & 4 I tH(Figure 34). 'H, "C-NMR ~#EH A7E
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Figure 34. "H-NMR spectrum of compound 10 in CDsOD
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compound 10

Figure 36. chemical structure of compound 8-10.



2-1. N7FAFF 7R o A Hald 3}

Lo
ot
2
o
gk
o,

NZFAI U 7FA1 9] 70% ethanol F& &4l 2|8k compound 1-42] DPPH
radical A7 ZAS AASATE 100 pg/mLolAl  compound 12 94.33%,
compound 2E 935%° A7 S HIoHW, ol RS HEW CY
97.0% "hFelu T A4US FUT F AT RCx #ho® HlwE s Eof
= xR BERICTE 417 pg/mLo]l™ compound 12 7.89 pug/mL, compound
2 870 pg/mLo w2 ZFE3 &7 A4S Ztu JSS v I AT F A
At T3 g2 318E<2 compound 3, compound 4+ ZH7 32.5%, 11.1%9
e F4e 7, HETLH, compound 1, 20 HlE) FX4] ¥ 2ATHE

A des & AiH

DPPH radical scavenging activity(%)

vitamin C compound 1 compound 2  compound 3 compound 4

Figure 37. DPPH radical scavenging effect of isolated compounds 1-4 (100

wg/mL) from Quercus gilva branch
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4

A 91l 70% ethanol fractionol 4] 23 compound 5-7¢] DPPH
radical 27 &4 A3 RCs #=S HW, compound 5, 7& 77} 9.27 pg/mL,
801 pg/mLeZ thzx¢l H e C, 4.17 pg/mLe} HEaA ofF Z#eEd 2A

e

A T3S yElATE 2o H]8] compound 7 48.33pg/mLOE Thh T H
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Figure 38. DPPH radical scavenging effect of isolated compounds 5-7 from

Corus kousa leaves
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A
il

HE2Y 80% methanol fractionollA +#3% compound 8-10¢] DPPH
radical 24 &4 Z3 100 pg/mLoAA 2+t 76% 84%, 84% =M, A~AH &4

THo fEe FAD 5 ATk
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DPPH radical scavenging activity(%)

=

vitamin C compound 8 compound 9  compound 10

Figure 39. DPPH radical scavenging effect of isolated compounds 8-10 (100

ug/mL) from callophyllis japonica.
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MZPA G 7EA o AbEuE Qo] 70% ethanol FEE¥ HHSAS] 80%
methanol %% n-hexane, ethyl acetate, butanol, water2 &vj&+8S 3l
ethyl acetate # ol thal], RP column chromatography, sephadex LH-20,
normal silica gel chromatographyE 2 AJsle] #2lE =S NMR 772
geletar 5 vlwst A JN7FA U 7] ol A catechin, epi-catechin,
tyrosol, tilirosideE &8t oL, AbEupF QoA &= kaempferol, astragalin,
quercetin-O-B-D-glucopyranoside 4S ¢ & Ut 3 HEL2 =
bisphenol A his(3-chloro-2-hydroxypropyl)ether, bisphenol A diglycidyl ether
£ #3339t Bisphenol A FEAEL 1PE Eg2EH A2 AESHE &

dolmz, HEHY F AYE 29U A5 WAH gEsgo, Faw
3]

Column chromatography & ‘&3ste] 2% 3}3=5° DPPH radical &7 &
BAAEE AL, RCo= &l & A3, W7 U 7HA oA £ 2| catechin
¥} epi-catechin® Zt7F 7.89 pg/ml, 870 pg/mLOE Abd i} 2loa] EoH
kaempferol?} quercetin-O--D-glucopyranoside= 9.27 pg/mlL, 8.01 pg/mL=
Q! HEH C, 417 pg/mL RbFoluh ofF A3 427 s9o] US5S &
ol & Itk 2 ¢ AbEYF oA 2 E astragaline 48.33 pg/mLoZ
e SFERHTE 47 Yol oA AN 100 gg/mLollA 8491%°] A7 T
=
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