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ABSTRACT

1it

We have examined the effect of extracts of Eurya emarginata on the
growth of HL-60 leukemia cells. By way of MTT assay method, the
crude ag. methanolic 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 SiO2 column chromat
ography(CC) followed by reverse phase silica gel CC, then another normal
CC to give fraction 4-1-8 as a pure compound. The compound 4-1-8
and its acetylated derivative(fr. 4-1-8-Ac) were analyzed by NMR
spectrometry using lH, 13C, DEPT, HMQC and HMBC spectra, and finally
proved to be well-known flavono glycoside, Quercitrin. The other
interesting fraction 4-1-2’ was also examined to elucidate the chemical
structure. Even though the partial substructure was identified, the whole

complete structure is unclear and still under investigation.
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SEAL2Y Y - SEAIAE T 92 AFUEu AAY T AAAFR
oA = AEE AFESEAT S5AR=H 9o vt AR st AuleA &
T Az T BV ol v BdE WY HastdA] A&t
2. AleF A 2(7]

2O AFgA Az FFA AW &5 Merk Co., Junsei Co.,
Hyman Co.Ae]l AE& AFE35Fth. Normal-phase silica gel column

chromatography°ll &= Silica gel 60(230-400mesh ASTM, Merck)o] AF-& % ]
om EHAHA AFEE TLC(Thin-Layer Chromatography)s precoated
silica gel aluminium sheet(Silica gel 60 Fosi. 2.0mm, Merck)S A}-&3}t)
TLCH A Eed =255 g<lst7] 9dte] UV lampEs A&7y TLC
plateE visualizing agente] I Z A7l & heat gunS o] &3] AFXA AT}
Visualizing agent®=+% 3% KMnO4 20% K:CO3 2 0.25% NaOHE &33k
FgAE AE3 T HPLC(High Performance Liquid Chromatography)i=
Waters 2487(Dual A absorbance detector, Waters)S A}&3}913, ODS
column(Prep Nova-Pak HR C18, 7.8x300mm column)& “&3te] 2] gt}
TZEA o] g% NMR(Nuclear Magnetic Resonance)& JNM-LA 400
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(FT NMR system, JEOL)S ©] 83}t
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D AMEGE - 544274 98 A4 g HL-60 AIZ5FE 100
units/mé 2] penicillin-streptomycin® 10%¢] fetal bovin serum(FBS)o] 3
¥ RPMI 1640 ®iA] & AR&3ke] 37T, 5% COp #7104 st on, 7
o WS 3~4dol FHA Al

2) MESFY &4 - #dE HL-60 ATYF AEE 24 well plated] 2.0x
10°cells/m¢ 9] FE2 Wi 24X 2 wjFst 5 A 82 100ug/m e FE=2 J7}
ato] 48A12F ¢ wi sttt SR ARE S o EhE] HFE Fk= 01% o3t
2 o, dExuos A5t 22 o] PBS9 oeks o &3&vE 7tst
Atk v $F plates WS thg A FA S FH 3] hemocytometer= Al 3

g Zgsgch AR Aol AXFs dxwe AESE wmste] A

3) AE YAIEAH &4 - HL-60 AEE 3x10°%cells/mle] H%E= 96well
plate?] Zt welldl ¥, ARE 100pg/mle s== FH7FsATE ol & 4Y7F
v kst ¥ 3-(4,5-dimethyltheazol)-2,5-diphenyltetrazolium bromide (MTT)
100pg< 7Fstal, AX 7t O i Fst it plateE 1,000 rpmell A 1021 €
Aglstal WA E A A s, dimethylsulfoxide (DMSO) 150u0E 7}Fs)o]
MTT2 3kdo] o&f BA¥ formazan AES &3]A71 & micro plate rea

der® AFgato] 540nme] Hold FHEE FAadrh 4 Amzel o

Oll



o
=t
oo
o
k1
N
ftlo
-
ol
2
=
BN
=
1o
oo
o
k1
)
=)
e
El
:?L_‘,
oX,
o3t
12
2
o
k1
i
BN
>

Ot
2
2
i)

1it

4) DNA fragmentation assay - HL-60 A¥(3x10%ells/ml)o] A8 E
100pg/me o] &% A7beE & 12A1 s diEstt AlEE RSk
Promega Wizard Genomic DNA Purification KitE A}-&3te] DNAE #3235}

&

gt 283 DNAZS 15% agarose gelol A 4A17HGOV)E¢E A7 %S
£ ethidium bromide® < A3}lal UV-transilluminatorstell 4 DNAWH 3}
A4S #zs
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£3}o] Hexane%, EtOAc%, n-Butanol® % H.0F oz £uj&E g 33t} of
A A 77t fr)Edl F¥8E 7hEdl EtOAcE(9.976g)2 normal-ph
ase column chromatography= w23t ThA] 8719 &S ATt 9]
BIE = fr. 45 7FA 2L 40%, 60%, 80%, 100% W eFeS AF&3}lo] reverse-
phase column chromatography® 2z}z}e] HFE=2 Eg sttt o] F 40%

HErE 23S Jlx a1 dFE Prep-TLCo 9&f 77He EIFE5S Aglon,
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U™ 2=  nomal-phase column chromatographyZ ©]-&3te] 10709 &3
& AT olFA dojxl £F=& NMR 7712 #elsqi

@ Normal-phase column chromatography©l] 2% £ 3IH - &0
F3slo] Adojz ztzte] Fr7]EwiFE FTol A EtOAc=(9.976g)S fraction®
2 2837 938t glass column(5x22)el silica gel(Kieselgel 60, 230-400m
esh ASTM, Merck)& F3AIZIth EtOAcE 7Hedl A58 Ao &nfd

o] & =29 columnd] AL (EtOAc/MeOH = 10/1)E AFg3te] A7)
A1tk ol FE A dojH fractionES AY IHEFHV|Z FFH3 879
55 AAH(Figure 1).

@ Reverse-phase column chromatographyol] €3 £ IAA - 34
@A Ao 7z FHYES 40%, 60%, 80%, 100% HEtEs TAH o=z A}
43}o] reverse-phase column chromatography(3x15, Silica gel 100 C18-
Reversed phase)® 2|3ttt o€ A AdofXl fractionES IHAFFH712 &
=sto] ZH7F 40%, 60%, 80%, 100% wE-E9 4719 855 45 7 UM
t}H(Figure 1).

@ Prep TLCAl 9% £HA - 34 QA Lo F5& TLC
plate(20 PLC plates 20x20cm, Silica gel 60 Fos 0.5mm)ES AF&3le] TLC
chamberol A1 A 7§ -& v} (CHCls/MeOH/H.0 = 7.5/25/0.3)2 HAWAA 7T/ &

IS 4S F U HFigure 2).

(® Normal-phase column chromatographyo] &% £ 3IA - 34
@olA  dojzxl E3IE5S  normal-phase column chromatography(3x25,

Kieselgel 60)°l 4 CHCly/MeOH/H-0(7.5/2.5/0.3)2] A&l = H/RA1#A 1074
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Dried Eurya emaginata powder (175.8g)

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

¥ 3) vacuum filtration

80% MeOH Ext. (58.210g)

1) suspended with water (1L)

Extraction with Extraction with Extraction with

Hexane (1Lx3) tOAc (1Lx3) -Butanol (1Lx3)
Hexane Ext. EtOAc Ext. n-Butanol Ext. H:O Ext.
(518mg) (9.976g) (8.090g) (8.759¢)

1) dissolved in EtOAc
2) normal-phase column chromatography
(5x22, Kieselgel 60) with EtOAc/MeOH (10/1)

v v v v ! ' v v

fr.l fr.2 fr.3 frd fr.5 fr.6 fr.7 fr.8
(37mg)  (274mg) (275mg) (1.36g) (3595g) (2.431g) (367mg)  (1.479g)

Reverse-phase column chromatography
(3x15, Silica gel 100 C18-Reversed phase)
with 40~100% MeOH

l 40% MeOH l 60% MeOH l 80% MeOH l 100% MeOH
fr.4-1 fr.4-2 fr.4-3 fr.4-4
(757mg) (138mg) (131mg) (31mg)

Figure 1. Isolation procedure of Eurya emaginata



fr4-1 (230mg)
1ii

Prep TLC with CHCly/MeOH/H-0 (7.5/2.5/0.3)

colo bbb

fr4-1-1' 4-1-2' 4-1-3' 4-1-4' 4-1-5' 4-1-6' 4-1-7'
(7Tmg) (12mg) (7Tmg) (17mg) (36mg) (6mg) (8mg)

Figure 2. Isolation procedure of fr. 4-1 by Prep TLC
with CHCls/MeOH/H20O (7.5/2.5/0.3)

fr4-1 (527mg)

normal-phase column chromatography
with CHCly/MeOH/H20 (7.5/2.5/0.3)

I

fr4-1-1 4-1-2 4-1-3 4-1-4 4-1-5 4-1-6 4-1-7 4-1-8 4-1-9 4-1-10
(7Tmg) (20mg) (46mg) (46mg) (13mg) (27mg) (Smg) (88mg) (47mg)  (2mg)

Figure 3. Isolation procedure of fr. 4-1 by normal-phase
column chromatography with CHCls/MeOH/H20
(7.5/2.5/0.3)



® fr.4-1-8¢] Acetylation - 2|3t 4-1-8% 3% 20mgol Acetic anh
ydride 400409} Pyridine 400p0E 7Fakal Aol A 44 7Hg et mubate] 4-1-8
23S acetylationr| ATt o] 2 A acetylation® 3 4-1-8-AcS CHCl:

H05 AR&3ste] w2 d & § CHCLhEWE FHstel NMRZ sttt

(Figure 4).

fr.4-1-8 (20mg)

1) add Acetic anhydride 400u¢
2) add Pyridine 4004
3) stirring for 4h at room temperature

4) Phase separation with CHCl; & H2O

! |

CHCIs layer H2O layer
(4-1-8-Ac)

Figure 4. Acetylation procedure of fr. 4-1-8
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1) 80% "WletE FE2EFH 7 §uE = d3 GAE 524 dAEH -
FEALAY Y AZFREL(17582)% 80% MeOHZ F%3 % n-Hexane,
EtOAc, n-Butanolg A}&3te] £xxo=z 77z HexaneZ, FEtOAcZ,
n-Butanols 3 H 05 o ® &wj&d it olFA o 80% wWes F
EEN 4749 &ulgES 100pe/me] w=% A&l HL-604XE A&
3k & MTTE AFg3ste] MTTe 9o os] AA =+ formazane &4 %
S SAFTo=ZN HL-60A2] Ax F2d we girdds gl
A, 80% wWlEs FEE EtOAcE oA HL-60A32Z9 M F24S dAs

ANAE & 5 dJH(Figure 5). E3F o] 3 HL-604E2] A EZ2] 0

M

i}

o
thak A 2371 apoptosis =0l o3k #lx] Folsly] 93] apoptosis
Lol ot YEhthe dAs skukQl DNA @3t d4S #Estaith. 80%
59 A7t 8RS ES 100ug/me] FEZ M & 12411

A @33 d4S B3 A3 EtOAcsolA DNA @3 digol
71 & Yepg S 3d8 4 At (Figure 6). °o]# 3 AR HEH SEAA
3] 9] EtOAcig o] YEdl= HL-60M2 Ax 2 oA g ¥7F HL-60A

X 9] apoptosis =l 93 AYS & F AU

Hm

2) EtOAcZE 3 EtOAc fractionEol Wigt dAEX F24 JAad -
EtOAcS<S normal-phase column chromatography® ##lslo] &7<]
fractionE< LAt o]FA A& 71749 EtOAc fractionE ¥ EtOAcE < 100
pg/mbe FE 2 AFE3slo] HL-60AX2E A Elsk & MTT assaysr 23, fr.13%k
NE A9)3 EtOAcEI EE EtOAc fractionE°] HL-604 2] A E52
AAEHE YeElHAT. 2 FolAE fr.3, frd, fr.5, fr.69 47019 fractionE°]

_11_



AAF ALY JALIE i F9F 5 AU Figure 7).
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o f

0t

| I I

; _
A B Cc D E

Figure 5. Inhibitory effect of several extracts of Eurya emarginata

Inhibition(%)

on the growth of HL-60 cells

. treatment of 80% MeOH Ext. B : treatment of Hexane Ext.
. treatment of EtOAc Ext. D : treatment of n-Butanol Ext.
. treatment of H-O Ext.

ey BN @

3) HL-60A1 29 AXF4 JAEHAE YeHE A& 28 - ¢5AIE
Ay AXED(175.82) 80% MeOH = F%3+ & n-Hexane, EtOAc,
n-ButanolS Al-g&38te] =x12 o2 717} HexaneZ, EtOAc=, n-ButanolZ® %
H05 o2 &2 3ttt 1% EtOAcs S 743l EtOAc/MeOH (10/1)9]
AMEvE AFE3}e] normal-phase column chromatography® 2% 23}
872l fractionES 9& F AAY. Y2 normal-phase columnchromatog

raphy= #2|st7] Ao TLCZ gldli EtOAcTY 8 3 ¥ o] th(Figure 8).

_12_



Figure 6. DNA fragmentation by several extracts of
Eurya emarginata in HL-60 cells

Lane 1 : control , Lane 2 : 80% MeOH Ext. ,
Lane 3 : Hexane Ext. , Lane 4 : EtOAc Ext. ,
Lane 5 : n-Butanol Ext. , Lane 6 : H:O Ext.

8

Inhibition(%)
3

A B C D E F G H |

Figure 7. Inhibitory effect of several EtOAc—fraction of
FEurya emarginata on the growth of HL-60 cells

A : EtOAc Ext. , B : EtOAc fr.1 , C : EtOAc fr.2 ,
D : EtOAc fr3 , E : EtOAc fr4 , F : EtOAc frb ,
G : EtOAc fr6 , H : EtOAc fr.7 , I : EtOAc fr.8
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9 0.770
0.717

o 0.538
o 0.461

Figure 8. TLC of EtOAc extracts using EtOAc/MeOH(10/1)

as an eluent

w2 g EtOAc fractiong & HL-60413%9 M F2 A &EH}7F 7H3 @
AstA UERG EtOAc-frdS 7FA 21 40%, 60%, 80%, 100% MeOH &vi&
Ab&3}o] reverse-phase column chromatography® H@]3t A3}, ¢=x4 o=z
40%, 60%, 80%, 100% MeOH fraction®] 47§¢] fractionE< €& 4 AU

< fr4-1% normal-phase column chromatography® 2|3s}7] Zol
CHCls/MeOH/H,0(7.5/2.5/0.3)¢] &wl& AF&3ste] TLCE sl fr. 4-19]
2 3 ¥ o] tH(Figure 9).

Reverse-phase column chromatography® 23+ fractions 40% MeOH
fr & ©Al CHCLyMeOH/H:0(7.5/25/0.3)8] H7/l&w&E At&ste] A=

Prep TLCZ #3911, €= normal-phase column chromatography @
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, normal-phase

ftlo
4
X2
32
=

glst . Prep TLCZE 7709 fractions
column chromatography 2= 107H¢] fractionE< @& 5 SASATh o]&2A
o] 7 fractionES NMR 7]7]2 <134t

NMRZ &¢1% A3} Prep TLCE #g]3F fractions 4-1-2' %8 (Figure 2)

7} normal-phase column chromatography® 3 3%t fractions 4-1-8% %

(Figure 3)2 &FstAl &87F @ AS2 HAZI

{E\ —— 0.769

0717
ol —1— 0.564
o ——F=— 0461
of —+——0.307
i ———— 0217

Figure 9. TLC spots of fr. 4-1

4) fr. 4-1-89 FZFREA - ESI-MS[m/z 4491 (M+H)', m/z 4472
(M-H)'] o 2]a] #xpiFo] 448.370]a1 F A4 0] CyHyOyy olEt= AHS & &
A AT UV spectrume] 256 % 349nmoA FF=dES vHElY+= A= H

3k

o} Flavonoid 9] 3+ FJEHY Aoz o5 AH(Figure 10). IR spectrum=

_15_



o1et A} 3373cm ‘oAl 73l broadstAl UEIUGE o2 Rol hydroxyl
groupe] EATE & F AL, 1654gm oA FIA YEhtE Ao® He}
ZiAlelEH carbonyl group 3 EATS & F A HFigure 11). &3k
o2 BE¥3EE A A3 EXFgmrt 1293 ol FRAA
87Mel olF AT 47he] mElel PP & F Uk H-NMRS 313
A3 6.12(0H, d, J=2.2Hz)ppm, 6.28(1H, d, J=2.2Hz)ppm, 6.81(1H, d,
J=8.3Hz) ppm, 7.24(1H, dd, /=83, 2.2Hz)ppm, 7.28(1H, d, J=2.2Hz)ppm®l A
UE = signalz Hol WS uele] ¢Aavh dgol dAdEla, 3.31(1H,
dd, J=9.3, 9.0Hz)ppm, 3.38(1H, dd, J=9.0, 6.1Hz)ppm, 3.71(1H, dd, J=9.3,
3.4Hz)ppm, 4.19(1H, J=3.4, 1.7Hz)ppm, 5.30(1H, d, J=1.7Hz)ppmoll 4 YE}}
E osignal5& SpEA TR AVSAET 2 09A7E ®ol i dEHE:
AL o & QA SAFUu. z2Ela, 0.90(3H,/=6.1Hz)ppmol A LER}E=
signal methyl group® 47 Yetll= S 44 = A (Figure

12, Table 1). "C-NMR<E EdME B2 471 21US 808 = 9,

4 7]

M

179.5ppmol A YEFY+= 2H2 intensity 9] signal® H.©} carbonyl group? &
AE &A= AT 90.0ppmel’d 170.0ppmo] ol A YEU = signalE =
SpPEATERE e Bxgtwsies 2 W S uge gavt 24,
70.0ppmel A1 80.0ppm™ 1 Akeloll Al W= signal g R SpEA TR A
5 =7 2 04T 2o e dHde s ST 5 AT =7

17.6ppmell /] YEely+= 7F4 2 intensity®] signal® X} methyl group®] &

A

27F % AddEH A (Figure 13, Table 1). DEPT 7|*H S 2+ carbonyl=
Z3bsto] 4x 'V 1070 es & F dSla, 19 ywA BAES
methyl group® ¥4 1709t 10719 CHEAEAS & = I (Figure 14,
Table 1). HMQC 7I¥ o= Z}7zte] ghasol 23 Ay

01)\}\\—— T =
e A 7} 8259 positions Y= PC-NMRE 7|32 =2 carbonyl &
AFH dadl dExeo® Yetdla 7 gie AfEodeE FAES



AE2E el At Figure 15, Table 1). HOMO cosy® 72 F42%

iy
s
o,

o

couplings &1 23} jk, j-1, o-p; a1, a-sAkelel couplingo]l dolw
& 4= A HFigure 16, Table 1). HMBC 7| % 2 zre] ek e} 2~34
avpAg e AACd e FARETY couplingS 13 A B, O, C, M,
EPDLLLFEGKZHENS, QR, T, UZ o]gxi= 37Fx9 +
ZA9Q AAAo EAqTS & + AAF(Figure 17, Figure 18, Table 1).
T2/l A hydroxyl group®l A& lstal AG=Fatr] 918 27T
S AFR3Fo] acetylationAl 21 3 MS¢ NMR=Z #¢lstitt. = A3} ESI-MS
[m/z 701.1 (M+H)", m/z 699.3 (M-H)Jol <J3] #x}zFo] 700.580] 3 A4
o] CyHxOr7 o8t S & F AN
5~2.5ppmH 9] Atelell A uERL= 6719] signal
& acetyl group® methyl=47F el E AdS & 4+ A (Figure 19,
Table 2). "C-NMR& %8]4+ 165~170ppm¥ 19~20ppm™# ¢ Abelellq

Elu+= 6702 9] signalE = 22 acetyl group® carbonyl?}t methyl&t7F &

'H-NMR< &elsh 2}

LA

Aste & 5 A (Figure 20, Table 2). ]2 %+ acetyl group< HMQCZ %=
golst 4= A (Figure 21, Table 2). ROSEY7|WH o w2 x4 33'4'5/7-

o

-

Pentahydroxy-flavonil @] ¢} 3-Rhamnoseil 2] ¢}o] #7Fx e ZHA &

L)
ro

A3} position U2l methyl group® 49 R, Q, F, G2 acetyl group?]
methyl5= A5 9] couplingS ©]FiL a1, position J, L, K& #4%59°] R, Q9
acetyl group® methyls+4 2 S, U9l 453 couplings ol Fi Jd&= A
O % Ho}l position J, L, F, G, K, IZ o|F A catecholalg] 2} 3-Rhamnoseil
27t FHHer - s & 7 AAHFigure 22, Figure 24, Table

2). HMBC 7o = geld A3} position B, F, G, T, R, Q¢ &AiEtEx

2

O % Ho} hydroxyl
group®] $1A7F position B, F, G, T, R, Q°ll Z& o] dth= A & =+ 3
A1 B, O, C,MEUPADTIL]JLTFGEKZHNS QR,T Uz

acetyl group®] methyl5=4&5 7] coupling®] Yot
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olF A= 37FAY FEAQ dAAAde]l EATSE & F JJvH(Figure 23,
Figure 25, Table 2). i

oy e AysaRE B3 fr4-1-89] +x7} 3,3',4',5,7-Pentahydro
xy-flavonil2]l o] Rhamnosei &7} A& o & F2US & F AT E
sk #HS gQls] 2 Az 22 fr. 4-1-8°] 71¥E9] Quercitrin®] 2= B2
AdS & F AAJH(Figure 26). &30l A Zroldl Quercitrin@} §-5-AF2~d 3] o
A e fr. 4-1-80] FAEHJAA] golr 7] 9} SIGMACIA A= L 3
E Quercitring F9Jstel NMRZ el A3 'H-NMR¥ “C-NMR 27

FdstS o4 = AU (Figure 27, Figure 28, Table 3), o] 24 &AL~ 3
o A 23 fr. 4-1-8°] Quercitrine]2al A& $ At A, SFEApA

g g ol A Quercitrin®] 3+ 2]+ Morita 5o &3te] By #vF 3l

565

49

Figure 10. UV spectrum of fr. 4-1-8
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Figure 11. IR spectrum of fr. 4-1-8
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"H-NMR : 400MHz in CDsOD
Figure 12. 'H-NMR spectrum of fr. 4-1-8
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BC-NMR : 100MHz in CDsOD.

Figure 13. BC-NMR spectrum of fr. 4-1-8
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125 joa 75 =0 -1 BEM

BC-NMR : 100MHz in CDs;OD.

Figure 14. DEPT of fr. 4-1-8
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'"H-NMR :

Figure 15. HMQC of fr. 4-1-8

400MHz in CDsOD, ®C-NMR : 100MHz in CDsOD.

o

"H-NMR : 400MHz in CDsOD.

Figure 16. HOMO cosy of fr. 4-1-8
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Figure 17. HMBC of fr. 4-1-8

"H-NMR : 400MHz in CDs;OD, “C-NMR : 100MHz in CDsOD.

mmm . HOMO cosy
—»  HMBC

Figure 18. 2D-NMR correlation of fr. 4-1-8
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Figure 19. 'H-NMR spectrum of fr. 4-1-8-Ac
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BC-NMR : 150MHz in CDCls

Figure 20. BC-NMR spectrum of fr. 4-1-8-Ac
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'H-NMR : 600MHz in CDCls, ®C-NMR : 150MHz in CDCls.

Figure 21. HMQC of fr. 4-1-8-Ac
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'H-NMR : 600MHz in CDCls.

Figure 22. ROESY of fr. 4-1-8-Ac
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"H-NMR : 600MHz in CDCl;, “C-NMR : 150MHz in CDCl.

Figure 23. HMBC of fr. 4-1-8-Ac

Figure 24. ROESY correlation of fr. 4-1-8-Ac
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AcO

OH

Figure 25. HMBC correlation of fr. 4-1-8-Ac

Figure 26. Structure of fr. 4-1-8(Quercitrin)
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Table 1. NMR data of fr. 4-1-8

position| 8"C 8 H(multi, JHz) ™ <}?§f§t§n> e Béc(e;zj;e(i)
A 179.5 carbonyl 1
B | 1657 Do | 4% 2
C | 1630 o | 4xEs 5
D | 1592 k| 4rEs 4
E | 1584 p | 4dEs 3
F | 1496 kg1 | 4% 6
G | 1463 k1 |47es 7
H | 1362 n o |4des 8
I 12297 k, 1 CH 9
T |12290] 724011, dd, 83, 22Hz) | k1 | 43484 10
K | 1170 | 7.28(1H, d, 2.2H2) j CH 11
L | 1163 | 681(1H, d, 83Hz) j CH 12
M | 1059 o.p |AREs 13
N | 1034 | 5300H, d, 1.7Hz) CH 16
O | 98 | 6.120H, d, 2.2Hz) D CH 14
P | 947 | 628(1H, d, 2.2Hz) 0 CH 15
Q | 733 [331(1H, dd, 9.3, 90H2) |1, s, t, u| CH 17
R | 721 |371H, dd, 93, 34H2) | n, q | CH 19
S | 71.90 | 3.3801H, dq, 90, 6.1Hz) | n,q | CH 20
T | 7185 [419(1H, dd, 34, 17Hz) | n,q | CH 18
U | 176 | 090H, d, 6.1Hz) a CHy 21

"H-NMR : 400MHz in CDs0D, ®C-NMR : 100MHz in CDsOD.

HOMO cosy correlation : j-k, j-1, o-p, q-1, q-s
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Table 2. NMR data of fr. 4-1-8-Ac

position | 6%C 8'H(multi, JHz) (HHXS?@H) o) 2

1 1714 carbonyl

2 160.3 14, 15, 2-Ac ARpeR A

3 156.6 15 AP A

4 152.2 10, 11, 12 AP e A

5 149.5 14 AP e A

6 143.1 10, 11, 12, 6-Ac AP e A

7 141.3 11, 12, 7-Ac AR} eR A

8 135.7 16 A} EF A
9 127.7 10, 11, 12 CH

10 126.3 | 7.66(1H, dd, 8.5, 2.0Hz) 11, 12 AP e A
11 12291 758(1H, d, 2.0Hz) 10, 12 CH
12 122.90 7.28(1H, d, 8.5Hz) 10, 11 CH

13 109.7 14, 15 AR} ek A
14 108.2 6.42(1H, s) 15 CH
15 100.2 6.52(1H, s) 14 CH
16 97.2 5.49(1H, d, 1.9Hz) 18, 20, 21 CH
17 69.3 4.86(1H, t, 10.0Hz) 18, 19, 20, 21 CH
18 68.1 | 5.60(1H, dd, 3.3, 1.9Hz) 16, 17, 19, 20 CH
19 68.0 | 5.13(1H, dd, 10.0, 3.3Hz) 16, 17, 18, 20 CH
20 67.5 | 3.28(1H, dq, 10.0, 6.2Hz) 16, 17, 21 CH
21 15.9 0.83(3H, d, 6.2Hz) 17, 20 CHs

2-Ac 169.4 14, 15 carbonyl
20.2 2.33(3H, s) CHs

6-Ac 166.8 carbonyl
19.7 2.24(3H, s) CHs

T-Ac 167.0 carbonyl
19.9 2.26(3H, s) CHs

17-Ac | 169.3 17 carbonyl
19.5 1.91(3H, s) CHs

18-Ac | 168.8 18 carbonyl
19.65 2.05(3H, s) CHs

19-Ac | 169.2 19 carbonyl
19.63 1.92(3H, s) CHs

"H-NMR : 600MHz in CDCls;, *C-NMR : 150MHz in CDCls.
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Figure 27. 'H-NMR spectrum . of authentic Quercitrin obtained

from SIGMA
# 883 &8 ES ] =
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BC-NMR : 100MHz in CDs;OD.

Figure 28. BC-NMR spectrum of authentic Quercitrin
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Table 3. NMR data of authentic Quercitrin

position §%C iii §'H(multi, JHz)
A 179.6
B 165.9
C 163.2
D 159.3
E 158.5
F 149.8
G 146.4
H 136.2
1 122.97
J 122.85 7.29(1H, dd, 8.1, 2.2Hz)
K 116.9 7.31(1H, d, 2.2Hz)
L 116.3 6.90(1H, d, 8.1Hz)
M 105.9
N 103.5 5.34(1H, d, 1.7Hz)
0O 99.8 6.19(1H, d, 2.2Hz)
P 94.7 6.36(1H, d, 2.2Hz)
Q 73.2 3.33(1H, dd, 9.4, 9.0Hz)
R 72.1 3.74(1H, dd, 9.4, 3.4Hz)
S 72.0 3.41(1H, dq, 9.0, 6.1Hz)
T 71.9 4.21(1H, dd, 3.4, 1.7Hz)
U 17.6 0.93(3H, d, 6.1Hz)

"H-NMR : 400MHz in CDs0D, ®C-NMR : 100MHz in CDsOD.
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5) fr. 4-1-2'¢] F2EA - 'H-NMRE 231§ A3 670(1H, d, J-10.28
Hz)ppm, 5.95(1H, d, J=10.28Hz)ppmo}A LEF= signal= o} §7h a1g]
el gl SPPEATEE o|F1 Yt Fa7t EATS & F U, 417
(1H, d, J=4.88Hz)ppm, 4.02(1H, dt, J=8.3, 6.6Hz)ppm, 3.99(1H, dt, J=8.3,
6.4Hz)ppmol A UYEFE signalsS SpPEAd 2o A7 SAET 2 0Y9A7}
2ol Sl dehbe SPERTES F2E9e & F A 2w
2.71(1H, dd, J=16.8, 4.6Hz)ppm, 2.53(1H, dd, /=17.1, 5.6Hz)ppm, 2.26(1H,
dq, J=8.1, 6.4Hz)ppm, 2.15(1H, dg, J=8.3, 6.6Hz)ppm<] signal® Ho} Sp°&
Jze] dazh SpPEA TR gae AgHe 9l A9 Uy Sp’
EATFx FaEel Ad&e & F AAHFigure 29, Table 4). "C-NMR&
golst Ay eAart 12708 oAb ol - 3, 196.6ppmoll A AHS intensity
o] signale] YERY= ASFE Hol carbonyle] EATE & & AT
147 7ppm, 128 9ppmol Al WEIUE signals< 7 118 Jld] & Sp*EAd T
9o BA9S & 4 993, 66.3ppm, 40.2ppm, 39.6ppmel signalE < Sp’E
Aazol A7ISAETE & 097 2ol Aol v AdE A8
4 At (Figure 30, Table 4). DEPT 7| o & 3elat Ax 17§19 carbonyl
7 3702 CHy ¥ 3709l CH®F 1719] 438271 oS & & AT, 23

J
rob

cosy® Z47te] gtagel A3 AFdHUE FAES U3 23 4 Bas
9] positions do2 PC-NMRE 7% 22 carbonyl BFA5E <otdl o
TOo 2 UEU 7 g AREAE FAES AEAE YUEYAT
(Figure 32, Table 4). HOMO cosy® 7} 42579 couplings 213k 23}
b-c, d-i, d-i’, g-g’, g-1, g-1', g’-1, g'-1’, i-i’, I-I"A}o]°l| coupling®] Y]
= & 5 AUAH(Figure 33).

ol 3 e AFZHE Figure 349} 2 fragmentation T35 &g &

A9tk e, BeH BAe) £Eb ST FE0] ofoA AA A
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'"H-NMR : 400MHz in CDCl

Figure 29. 'H-NMR spectrum of fr. 4-1-2’
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BC-NMR : 100MHz in CDCls

Figure 30. ¥*C-NMR fr. 4-1-2'
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'H-NMR : 400MHz in CDCl;, *C-NMR : 100MHz in CDCls

Figure 31. DEPT of fr. 4-1-2'

'H-NMR : 400MHz in CDCl;, *C-NMR : 100MHz in CDCls

Figure 32. HETERO cosy of fr. 4-1-2’
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'"H-NMR : 400MHz in CDCls

Figure 33. HOMO cosy of fr. 4-1-2'
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Figure 34. Fragmentation structure of fr. 4-1-2’'
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Table 4. NMR data of fr. 4-1-2'

position s"°C 61%I(multi, JHz) H] 11
A 196.6 carbonyl
B 147.7 6.70(1H, d, 10.28Hz) CH
C 128.9 5.95(1H, d, 10.24Hz) CH
D 81.7 4.17(1H, d, 4.88Hz) CH
E 81.6
F 5.7 AR A
G 66.3 4.02(1H, dt, 8.3, 6.6Hz) CHL,

3.99(1H, dt, 8.3, 6.4Hz)

H 66.2

2.71(1H, dd, 16.9, 4.6Hz)
I 40.2 CH>
2.53(1H, dd, 17.1, 5.9Hz)

J 40.0

K 39.8

2.26(1H, dq, 8.1, 6.4Hz)
L 39.6 CHz
2.15(1H, dq, 8.3, 6.6Hz)

"H-NMR : 400MHz in CDCl;, ®C-NMR : 100MHz in CDCls

HOMO cosy correlation : b-c, d-i, d-i’, i-i’, g-1, g-1’, g’-1, g’-1', g-¢g’, 1-1’

6) fr. 4-1-8° & FAE F4 JA&EH - =55t L fr. 4-1-8
S 100pg/mlet 200pg/mee] FEE AFE3te] HL-60A 22 A s & MTTE
ARE3le] MTTe e 93] A%+ formazan®] FHE=E FAHITOZH
HL-604 22 M F2o] w& giAtegd S gelstdeh. 1 A3, fr. 4-1-8¢

A HL-60A%9) A% 4% oAt Zast A4 dades 08



A A (Figure 35). &1}, HL-60A1 0] th3l] apoptosisE FEst=4E
g8zl f18l apoptosis k=l 9lstel UE= dAdF skl DNA &
sl S AES A= fr. 4-1-8914 DNA ©A st d4o] EZsHA 7
Z VvehdS g9 5 Jd vk (Figure 36). ol#13 Axz 2 ) fr. 4-1-89]
MTT assayoll ¢3¢t HL-60AE 2] M3EFAAA G 7} Do Al YEPE AL
T EEEH] deE o2 RS 93 AxTAgAagEse] voe

Aoz o AAY, g DNATHS A4S Hl A2 fr. 4-1-8°] HL-604]

of thale] apoptosisE Lt BEAUS & F A SFAh

0 I I I I
A B c D

Figure 35. Inhibitory effect of fr. 4-1-8 of Eurya emarginata

ke

B (o2} (00}
o o o
\ \ \

Inhibition(%)

N
o
\

on the growth of HL-60 cells

A . treatment of 80% MeOH Ext. ,
B ! treatment of EtOAc Ext.

C : treatment of fr. 4-1-8(100xg/ml)
D : treatment of fr. 4-1-8(200xg/ml)
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Figure 36. DNA fragmentation by fr. 4-1-8 of Eurya emarginata

in HL-60 cells

Lane M : 1 Kb DNA ladder size maker, Lane 1 : control ,
Lane 2 : 80% MeOH Ext. , Lane 3 : Hexane Ext. ,

Lane 4 : EtOAc Ext. , Lane 5 : n-Butanol Ext. ,

Lane 6 : H:O Ext. , Lane 7 : fr. 4-1-8
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om 1 A3 Normal-phase column chromatography@® 107§¢] fractione &

S 4 A3, Prep TLCZE 7709 fractions A& = UATh o2 A Ao
2 Zy7F 9] fractionE<s NMR7| 712 &1t A3} fr. 4-1-8% fr. 4-1-2'0] &

}.
M

FeA BEEld Ao® WU fr. 4-1-8& MASS, UV, IR, NMR 77|
AbgEte] FREAMS AE3 A 33 4'57-Pentahydroxy—flavon il g] ol

Rhamnoseild] 7} AgtE o] 9+ wlZ A2 Quercitrine] 2t &2 &

N

AN 3L (Figure 26), fr. 4-1-2'¢] A F-o= o] Aol UV, IR, MASSo|| <]t
shol e B3kl om NMRel o&] 3Heldt Ax} Z71A] fragmentation - FE <
gelgd 4 J A (Figure 34).

Tl ®ElE fr. 4-1-89 tisted MTT assayel 21d HL-60A4 2] A
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GH 3t Aol ofF A YElE Ao R Hol fr. 4-1-8°] MTT assay
of o]g HL-60M%2 AMEZAIAEN7F Dojzl RS =554 =57
Adol= & RS g AxFAdAaHEe] A 71os Aoz o7
A, =38 DNAGHS} 3 HQl AL fr. 4-1-8°] HL-604 Z e tjs}e

A}

i

ftlo

apoptosisE FEdle =24YSE & 5 JA AT

842999 EtOAcE 7F2d oF4 MTT assaye] 9@ @i £&
fractionE°] 3701} Hobd7] w&Eol F835 MTT assayel 23 Aol &
AR BEsd 5 d= 7tsAe =85t Boln, Quercitring Al A

dEyoRt ZUAE, BAGE Foag D oluagFol sl elA

AL W @A st FdL 2] oH L RoF Kol Quercitrinl] e

fr. 4-1-2"¢] Afol= 2 e S0 27 A% 2343 A UV, 1R,

=

assay°ll 93 HL-60A X2 AlEXF2 A4 a79 apoptosisE FEdtsE E2<l
AE gRlete dgddAdTest= AAHoF & Aoty gEo 7[&ES &HA T

A= d S HaE S olv] dEA = 7€ E2AA oy M2
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