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ABSTRACT

1it

We have examined the effect of extracts of FEurya emarginata on the
growth of HL-60 leukemia cells. By way of MTT assay method, the
crude aq. methanol extract and ethyl acetate fraction were observed to
have considerable cell growth inhibitory effects.

Trial was made to isolate and identify the bioactive components. The
80% methanol extracts was partitioned to hexane, ethyl acetate, n—butanol
and residual water fractions. The ethyl acetate fraction, which showed
desirable activities, was further purified using reverse-phase silica gel
column chromatography followed by sephadex LH-20 column chromatography
and HPLC to give; JA-A, JA-C, JA-D- as pure compounds. The
compounds were analyzed by '"H and “C NMR spectra, and identifical to
be eutigoside C, eutigoside B and cornoside, all of which were previously

1solated from other plant sources.
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Figure 1. Structures of isolated compounds from FEurya emarginata
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A

A ANgY F= 3 &
ite] #AES AFE3FI T Sephadex column chromatography©ll &= Sephadex
LH-20(25~100n)E A}-83}% a2, normal-phase silica gel column chromatog
raphyol+ Silica gel 60(230-400 mesh ASTM, Merck), reverse-phase
column chromatography®ll+ Silica gel 100(RP-18, 230-400 mesh ASTM,
Merck)e] AF&¥lom Fe]A oA AFg¥ TLC(Thin-Layer Chromatogra
phy)+ precoated silica gel aluminium sheet(Silica gel 60 Foss. 2.0 mm, Merck)
£ AREEIH TLCE A 28d =d&5 &487] #18te] UV lamps At
£3}71} TLC plateZ visualizing agentell 2 A7l & heat gung ©] &3}
AZA A Visualizing agent=+% 3% KMnOg4, 20% KoCOs3 2 0.25% NaOH
33 8AS A3t HPLC(High Performance Liquid Chromatog

mim

raphy)+ Waters Delta prep 4000(preparative chromatography system, Waters)
£ A8t 3, ODS column(Prep Nova-Pak HR Cis, 7.8x300 mm column)
S AFste EEl g FEREA ) o] 85+ NMR(Nuclear Magnetic Resona
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nce)& JNM-LA 400 (FT NMR system, JEOL)& ©]4-3t%ith. NMRSH A
SvlZ= CDOD¥ CDClzol AREHQUE. e =3do Fshsjds #1ls7]
9&] Polarimeter= Jasco P-1034E A}&3l 3L, MeOHS Sw& 3o =4
st ®2Eld sEEe AHEFEAS 98] EIMS(Electron Impact Mass

Spectrum)E AF-&3F T}

T

-1 ARS F& 2 FEAHE &Y

= 80% wlEhE 1 Lell A ska, A2A 24

of ojlnts FHa )k oje} e oz R ale tiate] FAsHA 3
3] WhE AASEAL o A gt ESete] 80% MIERE FEE 488 g= AUTH

1 Lol &e3stal separate funnelol A
n-Hexane?} EtOAc, n-Butanole A}F-§3to] x4 o2 §uiegste] Hexane

=, EtOAc%, n-Butanols % H.0%S A1 tH(Figure 2).
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(Silica gel 100 Cis— Reversed phase)S %13 Z2(3x15)S o] &3slo] #
Stk §EEvIE 20%, 40%, 60%,.80%, 100% WEee EAHoZ AL§
st o€ A A BIES I FHVIE FFoA 59 FIES IS

T A H(Figure 2).

3-1-3. Sephadex column chromatographyell ¢]3F 2] 3}7

3-1-2014 2ozl 5o ®IAE Fol 1= @8ty 9o glass
column®l| sephadex LH-20& S3AZth 298 1& &% Was= =9 &
%% columnel 718w} (CH.Cly/acetone/MeOH = 3/2/0 to 1/4/0 to 2/7/1)
& Abget] HAAIZIAL, EHENE S sSste] 32709 #8E AU

(Figure 2).
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3-1-4. JA-A 2 JA-C9 ##HA

3-1-39|A dojx HIE = dXRZ ODS columnes #z3 HPLC 7]7]|=
JA-AR: = 133 min)¢ JA-CR; = 95 min)E +F 273+ HFigure 2).
o] w o)A 30% CHCNS 30 ZAA 100%= &= gradient &Y
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Dried Eurya emaginata powder (150g)

1) extraction with 80% MeOH
2) stirring for 24h at room temperature
3) vacuum filtration

80% MeOH Ext. (48.8¢g)

1) suspended with water (1L)
Extraction with Extraction with Extraction with
Hexane (1Lx3) EtOAc (1Lx3) n-Butanol (1Lx3)

Hexane Ext. EtOAc Ext. n-Butanol Ext. H-O Ext.
(320mg) (7.7g) (12.1g) (15.4g)

1) Take 1.5g extract
2) Reverse-phase column chromatography
(3x15, Silica gel 100 Cis-Reversed phase)
with 20~100% MeOH

lZO%MeOH l 40%MeOH l 60% MeOH l 80% MeOH llOO% MeOH
fr.l fr.2 fr.3 fr4 fr5
(603mg) (430mg) (151mg) (51mg) (190mg)

Sephadex LH-20 column chromatography
(CHoCly/acetone/MeOH = 3/2/0 to 1/4/0 to 2/7/1)

| A A T - I

1-1 1=2 e 1-96  eeeeeeens 1-30 1-31 1-32
(13mg) (30mg) (300mg)
HPLC HPLC Si02
(R¢=13.3min) (R¢=9.5min) column
JA-A JA-C Quercitrin
(5.3mg) (12.8mg)

Figure 2. Isolation procedure of Furya emarginata
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v AdaEad Wdd SAelM fHig HL-60 AZ=FE &= AEZF 23
(KCLB) .2 H-H < ¥o} 100 units/mle] penicillin-streptomycin(GIBCO) 2}
10%9] fetal bovine serum(FBS, GIBCO)7} 3% RPMI 1640 #i =] (GIBCO)
£ AR&ste] 37 C, 5% CO: &7l A wjdatdon, A wjde 3~490l

ISR T
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3-2-2. AlE2] tjAEA

22U F2R Aol od HL-60 AL F4eAE AL vara

Ae =Aste] Lolrrty HL-60 Al (25x107/m)E 96 well plate®] 7

o]Z 4 Uzt w3 tre, 3-(4,5-dimehtylthiazol)-2, 5-diphenyltetrazolium
bromide (MTT, Sigma) 100 pg< H7}sta 447F St v wjdkstsltt. Plate
£ 1000 rpmelA 10 &3+ A Eestr A =HA WA E AAT o,
dimethylsulfoxide (DMSO, Sigma) 150 (/E 7}ste] MTTe] &<el 93] A

ES 831721 ¥ microplate reader(BIO-TEK
INSTRUMENIS. INC)E AF&3to] 540 nmollA 3 =5 S43A Z2F Al

o]
gl W Hd F}E #HE Tekden

A" MTT formazan A

gl A= 2SR,



3-2-3. Analysis for DNA fragmentation
il
HL-60 A% (25x107/m0)ol $-FAR=dy] o) &m REES A v
24Nt Eob wldslgdrt. AEE -3 F Promega Wizard® Genomic
DNA Purification KitE AH&3te] DNAE ##atdth. #2 ¢ DNAE 15%
agarose gelollA 30-+(100 V)&t A7]&5& 3 T ethidium bromide=

o A 3lal UV transilluminatordloll A DNA®#A 3 A4S #2369t

|

3-3. NOAE A &}

3-3-1. Nitric oxide (NO) assay

RAW264.7 AIXE DMEM "WA & ol &3te] 1.5x10° cells/m = =43 F 24
well plated] HZ3la, A8 % 100 pg/ml3} LPS 1 pg/mlE FAlo = a3
o] 48A17F wi sttt A2l d LPS(lipopolysaccaride)+ W =4 (endotoxin) =
2 gzl agE-FAATe AEe T EAeY, G AAERFE ThFT
o= by olxpe 4# 7 tumor necrosis factor-o (TNF-a), interleukin-6
(IL-6), inter leukin-1B (IL-1#)3} %< pro-inflammatory cytokinesE <7}
A7l o delA Aok’ wjg & A" NOO ¥ Griess A oFe o
goto] AlZujge] Fol EAsts NO: o JeHzE SASAT. AT 45
b 100 ule} Griess A eF [1% (w/v) sulfanilamide, 0.1 % (w/v) naphylethylene
diamine in 2.5% (v/v) phosphoric acid] 100 & &&3le] 96 well platesol 4]

105 ok W& A7l & 540 nmol A ELISA readerE o] &3slo] E3==

A\

A3lR o sodium nitrite (NaNO2)E standard® W] 2L 5}$] T}

ol
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o} Al 7.5}

FEAL=E T o] 80% WEE FEEI 244 v dES 100 pg/mle] -§
=g Abgete] HL-60MXE A 2g & MTTE AH83ste] MTTe] $le] o
& AAE+= formazan®] FFEE SHTOEZN HL-60432 AL F29
g A S stk 1 A 80% HWEhs FE=3 EtOAcE oA

HL-60A1329] A3 S4& dA3 dAANLAS & 5 A H(Figure 3).

90
B C D E

80
Figure 3. Inhibitory effect of several extracts of Eurya emarginata

Ll

70
60 r
50 r
40 r
30 r
20 r
10

0

inhibition(%)

A

on the growth of HL-60 cells

A : treatment of 80 % MeOH Ext. B : treatment of Hexane Ext.
C : treatment of EtOAc Ext. D : treatment of n—-Butanol Ext.
E : treatment of H.O Ext.
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[e)

T35k o] sk HL-60A1322] AlXxF2 o sk A 237 apoptosis =0 9

& AA HAek7] 9Aste] apoptosisf =l Sl EntE @4 F sh

el

¢l DNA @33} A4S ##asdv. 1 23 EtOAcSolA DNA w3t
Fol 7HE & vEhdE &4 + AUk (Figure 4). o] AHRFH $-5

Atz 9] 9] EtOAcw o] uEeElliE HL-60ME AxF2 oA EZR}7}

HL-60A] 3 9] apoptosis = 23 AAS & 4= AUt

Marker

Figure 4. DNA fragmentation by several extracts of Eurya emarginata

in HL-60 cells
Lane 1 : Control Lane 2 : 80%6 MeOH Ext.

Lane 3 : Hexane Ext. Lane 4 : EtOAc Ext.
Lane 5 : n—-Butanol Ext. Lane 6 : H,O Ext.
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1
S8 =2 EtOAcES 944872 column chromatography & ©]-8-3}¢]
3]
1

5709 BEow BA@ ¥, 24 PHE 100 ug/mle] FEE AF§ete] HL-604

X5 A & MTT assaydt A3, 5719 8 F &9 49 £ 5 F 7|
o] B AT AxFA gAEHE YEhdS & 5 A H(Figure 5).

[=2]
o
T

Inhibition(%)
N O A O
o O O o

-
o
T

o

707 I [
fr.1 fr.2 fr.3 fr.4 fr.5

Figure 5. Inhibitory effect of several EtOAc—fractions of

Eurya emarginata on the growth of HL-60 cells

fr.l : treatment of 20 % MeOH elution
fr.2 : treatment of 40 % MeOH elution
fr.3 : treatment of 60 % MeOH elution
fr4 @ treatment of 80 % MeOH elution

fr.5 @ treatment of 100 % MeOH elution
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1-3. JA-A9} JA-CS HL-60AM o that ohAlE F2] A

I 5T

7}

ol

i
=2 ¥ JA-AsH JA-CE 100 pg/mee] w2 ARE-3Fo] HL-60
AiEE As & MTT assayst 23, JA-Aoll A HL-60M3EZ A¥xF2

et Gl Bl
AgysE Yeld S 8Qlad 4 vk (Figure 6).

inhibition (%)

80%MeOH ' EtOAC fr. JA-A JA-C

Figure 6. Inhibitory effect of Eurya emarginata on the growth
of HL-60 cells.

2. A4 AAAE] NOBA A2+

2-1. JA-A9t JA-Ce] RAW264.7°] gk NOABE A=

JA-A%} JA-CE A& F% 100 pg/méet LPS(lipopolysaccaride) 1 pg/mlE &

Alell A 2latel A5 BAAEL NOBAE Al axtE S0 23, JA-Ast

JA-Cel/ NOABA AaxE derdls &2 5 Ak (Figure 7).
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45.000
40.000 |
35.000 |

gggso.ooo -

2 325.000 |

S "20.000 |
15.000 |
10.000 |
5.000 |
0.000

LPS(-) LPS(+) 80% EtOAc fr. fr. JA-A fr. JA-C
MeOH

Figure 7. Effects of FEurya emarginata on nitrite accumulation Iin

RAW264.7 macrophages.

3. JA-A, JA-Co] &2 % Fx g9

LEAL A~y AZEL(150g)S 80% HEESE F%3 F  n-Hexane,

N
I~
N
I~

EtOAc, n-Butanols Al&3te] x4 o=  Z+7Zt Hexanes, EtOAcT,

EtOAcES 7FA 2L 20%,

d
off
-
32

n-Butanold % H,05 o= §vliE o} =

40%, 60%, 80%, 100% W& =& AR&3sto] A2 7 column chromatogra
phy= &8s 27 5719 5SS 48 F U o] F I #gs A
W& (CHClMeOH = 4/1)& AF&3ste] TLCE FQlstdth. 1 JdH&
Figure 87} 't} 7|14 JA, JB, JC& Z+7 20%, 40% 2 60% wgte 3
& et
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O T T
0T nEsd
T i L] 1, e
o il O T LEER (Jhed)
L i = i R WL
I_ L] 04— g [mreitring

Figure 8. TLC spots of JA, JB, JC

ot
A

= g F ol B 20% WEs #95 7 A& (CHyCly/acet
one/MeOH = 3/2/0 to 1/4/0 to 2/7/1)E AF&3F9 Sephadex column
chromatography = 32719 +3<S dJt. 71 & &9 1-267 &9 1-30&
&7l 50% CHiCNS ooz Abgstel 94 HPLCE Ttttk o2

Aoz FFE5S NMR7I 7|2 Elstsitt

ME

o] FTolA JA-Ael NMRAZFEHS 7% 'H-NMRS 23 A 4,
6.97(2H, m), 6.06(2H, d, 104Hz), 7.62(2H, m), 7.40(3H, m)ell A e}
signal® Ko} W3 wee] FAa7E o] ¥, 3.65(1H, dt, 10.2,
6.5Hz), 3.92(1H, dt, 10.2, 65Hz), 4.32(1H, dd, 11.8, 2.0Hz), 450(1H, dd, 11.8,
20Hz)ol A YJERE signal® Hol sp’ TATx] A7SA T 2 097t
2o = s AL A% = AJd 22, 5, 425(H, d, 7.8Hz),
3.34(2H, m), 351(1H, dd, 9.0, 6.0Hz)°l A YElY+= signals2 T2 el
2ol de Fades AS A5F F AT w3, 20402H, t, 65Hz) A Y
Bl signale sp’ Al o3 EEEIFAYS G¥T £ AU,

7.71(1H, d, 16.0Hz)¥ 6.56(1H, d, 16.0Hz)°ll A signal&°] tteRL}

rr
o)

o=
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Hol spf EAL olFr By v3529S o4 £ AUdtHfigure 9).

o
R
&

[e))]
DR AX -,

N

BC NMRAFEHS EfAs eazr 23798 geld

o

=

187.8 ppmoll 4] YElU+= Z2 intensity ] signal® Ho} wFaES g @A
carbonyl group®] =A< o4 4 AUt 1685 ppmol A signale] YEF
U= oz o8 el carbonyl groupe] EA3T= AS 4T
A2tk 100 ppm ©]%F 160 ppm ©]3tel A YEIUE signal 52 spf EA T2
Zte Exstesiea 3 WEES ad g3t S-S, 659 ppmell A
UER}E signal5S sp” £ T30 A71S4 %7 2 097 ol e
getar oA 4= Aok m=3 70~110 ppm Aboldl signale] YERLE A O
A7 EAES 45T & Ao (figure 10). DEPT
NMR dHlolelE #+A3stH 3719 CH.9F 147019 CH &4&7F &A1 geldd
+ A (Figure 11).
oy} e HAHE Fste E o, JA-Av F-E7FX(substructure) 2 S|

et
rir

o] &, gt 7l9] cinnamic acid 7%, ¥ 719 ethyl quinone 7%& Ztil A&
S o= = At ol#d X9 quinoid MIFEAES £ HMI Ay 7]
A EA<Ql eutigoside C(Figure 13)¢} 2~ Eg]o] X&), Eutigoside C+&=
19923 A2 &<l uFol [Fr|lYol Eurya tigangol A #8] H ¥ E 7o
ot} 28y E tigang ©1919] A=A eutigoside C7F #8 Hid HL ¢l
t}. Eutigoside C9} JA-A9] ~=EH('H 2 “C NMR) ¥]al Ho]EE Table
Tel vEbH A

JA-CE JA-Ast 'H 2 "C NMR =¥ EZo] 7o dx3%th 'H NMR 2
e #EH= FL Aol JA-ColX H-4"7F gloj#a, H-5"
2 H-6"7} up-field2 o] T AeS & 4 Arh “C NMR =3 Eg oA,
JA-ColA C-4”77F 30 ppm down-fieldZ ©]%3}a, C-5"7F 15 ppm
up-field®= o] &3t 5ol #ZHUT. olyg S C-4" ] H th4l OH=

_16_



A8l Yettbs HEA] d4dolth. wekd, JA-C= JA-A°] cinnamic
acid 7% WAl p-coumaric acid7} FFT=

w2k A, JA-CE Figure 159} 22 %25 YepdY. &3 A 43 JA-C=
71 A& A2 eutigoside B % neocalceolarioside D9} L A&ttt F 4
B A3 oy, fARRE Al7lol] Foldt AEARFE FedEorA v
2 olgo 2 WAL Eutigoside B= 944l AF3 E tigangoll A #7 H
1d Edolt) A EFYUF I (Oleaceae)®] Abeliophyllum distichum®l Al
T HdE#o] By %o neocalceolarioside D}al W™ ¥ Q). Eutigoside B,
neocalceolarioside D ¥ JA-C2 NMR ~#HE=Z 2 Table 20| Hlx A& sk
o}, 910

JA-ASt JA-C| polarimeter 54 Z3= JA-ACl 4§ 38 mgs &S
1 mlell =9 7483 23 optical rotation#kol [¢] % = —10 (¢ = 0.0033)¢]
< g% F AT #A7H vlws] E A NMRE F3l £<1¥ euticoside
Cét & #Fe3d &z 54 Aguidy 249 498 + At
JA-CY A% 28 mgs WEL 1 mlol o] =A3F optical rotationgkol
[a] D = —13 (c = 000290 2IT & Uk, #dF wud 23}
NMRS &8 &2l% eutigoside B #& 333 d S 2zt 5d3 ddnd

51 0] 2 9
o B9 FAT 5 Aok
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"H-NMR : 400MHz in CD;OD
Figure 9. "H-NMR spectrum of JA-A
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BC-NMR : 100MHz in CD30OD
Figure 10. ®C-NMR spectrum

of JA-A
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BC-NMR : 100MHz in CDsOD+CDCls, 135DEPT
Figure 11. DEPT of JA-A
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"H-NMR : 400MHz in CD;0D
Figure 12. '"H-NMR spectrum of JA-C
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Y“C-NMR : 100MHz in CD;OD
Figure 13. BC-NMR spectrum of JA-C
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Table 1. JA-A¢} Eutigoside C2] NMR Data H] 1L

. JA-A il eutigoside C
position B5C 8'H (multi, JHz) DEPT | &*C E'H (multi, JHz)
1 69.2 69.2
2 154.4 6.97 (2H, m) CH | 154.3 6.69 (2H, d, 9.0)
3 1280 6.06 (2H, d, 10.4) CH | 1278 6.05 (2H, d, 9.0)
4 |1878 1878
5 1279 6.06 (2H, d, 10.4) CH | 1277 6.05 (2H, d, 9.0)
6 | 154.3 6.97 (2H, m) CH | 154.2 6.69 (2H, d, 9.0)
7 41.0 2.04 (2H, t, 65) CH, | 41.0 2.04 (2H, t, 5.0)
o - 392 (1H, dt, 10.2, 65) o | 659 3.96 (1H, m)
365 (1H, dt, 10.2, 65) 366 (1H, m)
1" | 1044 425 (1H, d, 7.8) CH | 1044 433 (1H, d, 7.8)
2 754 3.16 (1H, dd, 9.0, 7.8) CH | 754 3.35~3.39 (1H, m)
3 779 3.34 (2H, m) CH | 779 3.35~3.39 (2H, m)
4 71.7 3.34 (2H, m) GERsti 711% 3.22 (2H, t)
5 75.0 351(1H, dd, 9.0, 6.0) CH | 750 352 (1H, m)
. 618 450 (1H, dd, 11.8, 2.0) S 453 (1H, dd, 11.8, 2.2)
4.32 (1H, dd, 11.8, 2.0) 434 (1H, dd, 11.8, 2.2)
17 | 1357 135.7
2”7 1301 762 (2H, m) CH | 1299 7.76 (2H, m)
37 11293 740 (3H, m) CH | 129.2 740 (3H, m)
4”7 | 1316 740 (3H, m) CH | 1308 740 (3H, m)
57 11293 740 (3H, m) CH | 129.2 740 (3H, m)
6”7 | 1301 762 (2H, m) CH | 1299 7.76 (2H, m)
77 | 1465 7.71 (1H, d, 16.0) CH | 1465 7.72 (1H, d, 16.2)
8”7 | 1187 6.56 (1H, d, 16.0) CH | 1159 655 (1H, d, 16.2)
9” | 1685 1685

"H-NMR : 400MHz in CD:OD, “C-NMR : 100MHz in CDsOD.
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Table 2. JA-C ¢} Eutigoside B, Neocalceolarioside D2l NMR Data¥] 1l

posi— JA-C Eutigoside B Neocalceolarioside D
tion | g3 8'H(multi, JHz) ic &' H(multi, JHz) e i'H(multi, JHz)
1| 692 69.2 69.2
2 | 1544 6.97 (2H, m) 1543 | 697 (2H, dd, 10.2) [154.4| 697 (2H, dd, 10.0, 2.0)
3 11280 607 (2H, d, 100) | 1280 | 607 (2H, dd, 10.2) [127.9| 6.07 (2H, dd, 10.0, 2.0)
4 |1878 187.8 187.8
5 |127.9| 607 (2H, d, 100) | 1279 | 607 (2H, dd, 10.2) [1280| 6.08 (2H, dd, 10.0, 2.0)
6 |154.3 6.97 (2H, m) 1543 | 699 (2H, dd, 10.2) [154.3| 699 (2H, dd, 10.0, 2.0)
7 | 410 2.04 (2H, t, 6.1) 41.0 2.03 (2H, t, 6.6) 41.0 2.04 (2H, t, 6.6)
g | e | 392 (Hdt 119,61 | o 3.96 (1H, m) 69| 398 (I dt 101, 65)
364 (1H, dt, 11.9, 6.1) 366 (1H, m) 365 (1H, dt, 10.1, 6.5)
1" 1044 | 424 (1H, d, 7.8) 1049 | 432 (1H, d, 7.8)  [104.3 4.25 (1H, d, 8.0)
2" | 750 | 3.16 (1H, dd, 90, 7.8) | 755 | 318 (1H, dd, 9.0, 80) | 750 | 3.18 (1H, dd, 9.0, 8.0)
3 | 779 | 331~339 (2H, m) || 779/ 881~339(2H, m) 779 331~339 (2H, m)
4 | 718 | 331~339 (2H, m) | 718 | 331~339 (2H, m) |717| 331~339 (2H, m)
5 | 755 | 349 (1H, dd, 9.0, 6.0) | 75.0 352 (1H, m) 75.4 330
(1H, ddd, 9.0, 63, 2.3)
o | eug | 498 L dd 12022 ] 1448 (IH, dd, 118, 22) | . | 448 (IH, dd, 120, 65)
429 (1H, dd, 12.0, 6.0) 434 (1H, dd, 11.8, 2.2) 431 (1H, dd, 120, 65)
17 1271 1270 127.1
27 |1312| 747 (2H, d, 86) 131.2 | 747 (2H, d, 86)  [1312| 7.47 (2H, AA'BB’, 85)
37 | 1169 | 681 (2H, br, d, 86) | 1169 | 681 (2H, br, d, 86) [1169| 6.81 (2H, AA'BB’, 85)
4" | 1614 1615 161.3
57 | 1169 | 681 (2H, br, d, 86) [1169| 681 (2H, br d, 86) [1169| 681 (2H, br d, 86)
67 |131.2| 747 (2H, d, 86) 1312 | 747 (2H, d, 86)  [131.2 747 (2H, d, 8.6)
77 11468 | 763 (1H, d, 160) | 1468 | 764 (1H, d, 162) [1468| 764 (1H, d, 16.0)
8” |1150| 635 (1H, d, 160) | 1149 | 635 (1H, d, 162) [[1149| 635 (1H, d, 16.0)
9”7 |169.1 169.1 169.1

'"H-NMR : 400MHz in CDsOD, “C-NMR : 150MHz in CDsOD.
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Figure 14. Structure of JA-A(Eutigoside C)

Figure 15. Structure of JA-C(Eutigoside B)
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4. JA-D9 'H-NMR 2 3}
i

JA-DE NMR= gl Az

(o,

s

A=

rr

B w25k A F48H
By Ao HoWtHFigure 16). '"H-NMRS 2218 Z 7} major peak®

o

2,6, 7 ppmi-Zol A YEFU}E signal® H.o} quinol 3FgEo]H, 3~5 ppmel
Al YEbUE signal® Hol glucose WIFAIY FHOo= oo @I v
A8 Ay JA-DE glucose W3 A E cornosided}t= quinol3t &% ¢ &
Aoz o iElo]Htl. Cornosider= 1973 Hv] 9l ZFF U 3H(Cornaceae) ]
Cornus femingol A A& &2 By Edolt}h 1 o]F E3F# 3 Oleaceae)
9] Forsythia suspensa®t &4F3H(Scrophulariaceae)®] Calceolaria hypericina
& FEH ATk T oA AF3h eutigoside B7F wElE = U
(Oleaceae)®] Abeliophyllum distichum| A %= cornoside”} 2] % 21t}

Cornoside®} JA-D9] 'H-NMR = E 3L Table 39 vlw A zaep 0
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"H-NMR : 400MHz in CD;OD
Figure 16. "H-NMR spectrum of JA-D

_27_




Figure 17 . Structure of JA-D(Cornoside)

Table 3. JA-D¢} Cornoside®] NMR Data 4] 3!

o JA-D Cornoside
posttion 8'H (multi, JHz) E'H (multi, JHz)
1
2 7.01 (2H, d, 10.2) 7.02 (2H, d, 10.0)
3 6.11 (2H, br d, 10.2) 6.12 (2H, br d, 10.0)
4
5 6.11 (2H, br d, 10.2) 6.12 (2H, br d, 10.0)
6 7.01 (2H, d, 10.2) 7.02 (2H, d, 10.0)
7 2.04 (2H, br t, 6.6) 2.04 (2H, br t, 6.5)
. 3.98 (1H, dt, 10.2, 65) 3.99 (1H, dt, 10.0, 6.4)
364 (1H, m) 3.64 (1H, dt, 10.0, 6.3)
1 422 (1H, d, 7.8) 4.22 (1H, d, 7.9)
2 3.13 (1H, br t, 8.9) 3.14 (1H, br t, 8.2)
p
7
5
. 3.63 (1H, m) 3.63 (1H, br d, 12.0)
3.85 (1H, br d, 11.9) 3.84 (1H, br d, 12.0)

'H-NMR : 400MHz in CD;0D
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