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Chemical Constituents of Oplopanax elatus Stem
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Abstract — Five compounds were isolated from the water extract of Oplopanax elatus stem. On the basis of spectral data, the
structure of isolated compounds were identified as scoparone (1), uracil (2), protocatechuic acid (3), syringin (4), and adenosine
(5). Among the these compounds, scoparone (1), uracil (2), protocatechuic acid (3), and adenosine (5) were isolated for the first

time from this plant.
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Z719] MeOH FE=22%5E] 3-O-caffeoyl quinic acid, 1-O-

caffeoyl quinic aicd, rhein, syringin, sucrose, glucose & 6
Zo] M-S B Buslla,? Yang 5 712 CH,CL,
FZEZ7H oploxynes A, oploxyns B, oplopandiol %

falcarindio 5 4%2] polyacetyleneZl| & 2] 3}5HES #a]s}
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2 2439tk UV spectrume Jascorl] V-539 UV/VIS
spectrophotometerE ©]-&-3to] 4 3FAU T} IR spectra™=
JascoAle] FT/IR-40002 ©]-&-3te] ATRW .2 2783t
MPLC+= BiichiAt®] Biichi 682 chromatography pump
systeme ©|-8-3lo] 2A|549. 21, Flash column chromato-
graphy:= Telydyne Iscorte] CombiFalsh“S o]-&3}o] AA]
3133}, HPLC 418 Waters*H(USA)2] €2695 systemS ©]
f3lo] 1293519921, detector= WatersAHUSA)2] 2489
UV-Vis detectorE AH&3Fe] 260 nmol| A &4 3FA
Column-2 PhenomenexAHUSA)2] Capcell pak C18(4.6x
250 mm)E AFE8I] 30°CollA o573 ACN:0.25% acetic
acidE |83l 55 1.23 m/min® 2 35%7F gradientd >
2 83N A S48t 2l 7t s19HE9] retention time
<2 uracil 4.912%%, adenosine 9.248%, protocatechuic acid=
13.544%, syringin 18.720i= % scoparone 31.969%S =2 1}
Epstor o] AiE FEE2] chromatogram3} Blwsled ¢
St E9] AXE AA 3 Th TLC plate= MerckAF<]
precoated Kieselgel 60 F254s(layer thickness 0.25 mm,
20%x20 cm, Merck Art. No. 5715), RP-18 F254s= AR&-3191
© ™, column chromatography®] Z %A= MerckAl<]
Kieselel 60(63-200 pm == 40-63 um) 2 YMC gel ODS-
A(150 pm)E AFHE-3FTE TLC plate®] 2H41LS 20% ethyl
alcoholic sulfuric A]943} vanillin-phosphoric acid A]94-2- A}

=& 9 22| - st g BT £7] 8keoll F
FrE 7hslal 85°Colx 4x]7F 4 23] FEstal o743k
ool sAUxE ] dFFEE £ 450 g2 AU
oAzl dFFEE 2 300gS /T A &
hexaneS 7}l £38151] p-hexane 7H-d £8 2g2
Rom, T2 459 ethyl acetateS 7151 H-2]3}] ethyl
acetate 714 2] 14 ¢& AU} tA] F2 50l n-butyl
alcoholS 7}3tal 83t n-butyl alcohol 7H&A &
335 g2 A3tk foid f718ve] 7HA 9 F ethyl
acetate®} n-butyl alcohol7F8-4 #8& tIdo =2 RFFS

A2 3 a2 o

at7] fet] F 85 tste] sigE s AlZt
3} Th. Ethyl acetate®} n-butyl alcohol’F-4d &8 45 g&

Biichi MPLCZ- ©]-&3}] ODS(YMC gel ODS-A, 150 pm,
400 g) column(50x5 cm)°ll 232 MeOH : H,0(50:50y2 &
2 8ZA]A chromatographyS 2 AIFL 3719] A8
(OPEB-1-1~OPEB-1-3)2. 2 W2t} o] & A% OPEB-
1-128 )= AL = silica gel(Merck, 63-200 um, 500 g)
column(50%6 cm)°ll Z 32 CHCl;:MeOH=9:1°]4] CHCl,:
MeOH:H,0=3:1:0.17}4] =2H 02 8EA|A Plje] AE-3
© 2 U tHOPEB-2-1~OPEB-2-9). A&%3 OPEB-2-1
(500 mg)ell thsted MeOH:H,0=40:602 87 =Z ODS flash
column chromatography(CombiFlash® Retrieve ™, RediSep
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flash column 43 gy2Alste] 319+ 124 mg) & AAUTH &
3 OPEB-2-6(3.2 2)2 U’+ S E Benzene:EtOAc:MeOH
=7:2:15 89= silica gel(Merck, 63-200 um, 100 g) column
(50x3.5 cm) chromatographyS A A]5le] 5719 A
(OPEB-2-6-1~OPEB-2-6-5)2. &2 U}ith o] & 253
OPEB-2-6-32 MeOHZ A5t 3}3HE 2(101 mg)E A
At} 23 OPEB-2-7(5.6 )% OPEB-2-8(5.0 gy 5}
Biichi MPLCE ©|&3}4] silica gel(Merck, 63-200 um,
400 g) column(50x5 cm)°ll A 32 EtOAc:MeOH:H,0=9:0.9
0.18 812 A7 chromatographyS A8 57112
4233 (OPEB-2-78-1~OPEB-2-78-5)2. & F3lth 483
OPEB-2-78-2(1.0 g)°ll th3t] MeOH:H,0=10:902 &7 2
ODS flash column chromatography(CombiFlash® Retrieve ™,
RediSep flash column 43 g)5 A5l 3= 3(78 mg)yS
AAct 2EF OPEB-2-78-54.52)E WS 2 CHCl;:
MeOH:H,0=4:1:0.1% &1 2 silica gel(Merck, 63-200 pm,
100 g) column(50x3.5 cm) chromatographyS A5l 57
o] 22-3)(OPEB-2-78-5-1~OPEB-2-78-5-5)0. & ]t}
248 OPEB-2-78-5-2(1.8 )= Sephadex LH20 column(2
x50 cm, Amersham, 70 g)oll A3 MeOH:H,0=10:90< &
w2 §EAIA 719] 28 (OPEB-2-78-5-2-1~OPEB-2-78-
5-2-6)2.2 U3t} o] T A&E3F OPEB-2-78-5-2-2(290
mg)S OO ZE silica gel(Merck, 40-63 um, 100g) column
(3%50 cm)ll A3 CHCl;:MeOH=5:12 §v2 8FA1A 3}
= 4(128 me)ys ATt 4FE OPEB-2-78-5-2-3(239 mg)
< MeOH= AAlsto] 319t 5(57 mg)s AT

31512 1-'H-NMR (600 MHz, MeOH-d,) &: 7.87 (1H,
d, /=9.6 Hz, H-4), 7.11 (1H, s, H-6), 6.96 (1H, s, H-8),
6.25 (1H, d, J=9.6 Hz, H-3), 391 (3H, s, OCH,), 3.87
(3H, s, OCH,); "C-NMR (150 MHz, MeOH-d,) &: 162.40
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Fig. 1. The structures of 1-5.
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Fig. 2. HPLC chromatogram of hot-water extracts of the stems of Oplonanax elatus.

(C-2), 153.36 (C-7), 149.86 (C-9), 146.70 (C-6), 144.49
(C-4), 112.14 (C-5), 111.65 (C-10), 108.52 (C-3), 99.56
(C-8), 55.44 (OCH,;x2); ESI-MS (positive mode), m/z 207
[M+H]', 229 [M+Na]

3¢E 2-1R, v, " 1713 (C=0), 1658, 1641 (NH),
1416, 1232 (C-0) cml; 'H-NMR (600 MHz, DMSO-d,)
8:10.99 (1H, s, 3-NH), 10.82 (1H, s, 1-NH), 7.37 (1H, d,
J=74 Hz, H-6), 544 (1H, d, /=74 Hz, H-5); "C-NMR
(150 MHz, DMSO-d,) &: 164.83 (4-C=0), 151.98 (2-
C=0), 142.66 (C-6), 100.99 (C-5); ESI-MS (negative
mode), m/z 111 [M-H]

3192 3 - "H-NMR (600 MHz, MeOH-d,) &: 7.43 (1H,
d, J=2.1 Hz, H-2), 742 (1H, dd, J=82, 2.1 Hz, H-6),
6.79 (1H, d, J=82 Hz, H-5); “"C-NMR (150 MHz,
MeOH-d,) &: 168.93 (C=0), 150.09 (C-4), 144.65 (C-3),
12247 (C-6), 121.84 (C-1), 11632 (C-2), 11434 (C-5);
ESI-MS (negative mode), m/z 153 [M-H|

313H2 4 "H-NMR (600 MHz, DMSO-d,) &: 6.73 (2H,
s, H-2, H-6), 646 (1H, d, J=15.9 Hz, H-7), 6.34 (1H, dt,
J=5.0, 159Hz, H-8), 491 (1H, d, J=7.0Hz, H-1), 4.11
(2H, t-like, J=4.1 Hz, H-9), 3.77 (6H, s, OCH, x 2); "C-
NMR (150 MHz, DMSO-d,) 8: 153.18 (C-3, C-5), 13431
(C-4), 133.06 (C-7), 130.64 (C-1), 128.90 (C-8), 104.92
(C-2, C-6), 103.02 (C-1'), 77.67 (C-5), 77.01 (C-3"), 74.64
(C-2), 7040 (C-4), 6193 (C-9), 6135 (C-6), 56.81
(OCH;x2); ESI-MS (positive mode), m/z 395 [M+Na]"

3¢E 5-1R, v, < 3520 (NH,), 3133 (OH), 1698,
1653, 1604 (NH), 1416, 1232 (C-O) em™; UV, A,
(MeOH) nm (log €) 204 (4.19), 253 (3.88); 'H-NMR (600
MHz, DMSO-d,) &: 8.35 (1H, s, H-8), 7.04 (1H, s, H-2),
735 (2H, s, 4-NH,), 5.88 (IH, d, /=6.1 Hz, H-1"; "C-

NMR (150 MHz, DMSO-d,) &: 156.63 (C-6),152.85 (C-
2), 149.53, 140.41 (C-8), 119.82 (C-5),88.38 (C-1°), 86.37
(C-4), 7390 (C-2'), 71.14 (C-3"), 62.14 (C-6); ESI-MS
(positive mode), m/z 268 [M+H]', 290 [M+Na]
A o

3132 19] 'H-NMR spectrum®] & 7.873 6.250014 2z}
Y= J=9.6Hz2] doublet, § 7.113} 6.96914 UEh b=
Z¥7}9] singletoZHE o] 3FE-2 simple coumarin®] 631
I Tl X7 S S Eds & F JUAL, 8
3913 3.8791 Yehh= Z122] methoxyl7]ol 28 signal
E27E ¢Hz 7Hl X138k XFA= methoxyl’] IS &
4 itk ol PC-NMR sepctrum®] § 55.44904 7 749
methoxyl7]9] B4 signale] UElR= Z0ZREE 213 4
ANoH, ESI-MSE =83 A1) m/z 207 [M+H] oI
UeRRE 2ol Slel 918 2 9tk 1) A &
303} v wale] SHHE 12 scoparone® Z S50,
o BEL ThrE BHL FHHAL UE S ny
Qom Fo Yoz R ady gdzaat” et
4,0 FegS oA S ol Raso) ot 3%t
E 2¢] '"H-NMR spectrums 9 § 10.99¢} 10.820114] 1}
Elvi= ZH2ke] broad singlet, § 7.3734 5. 4401]*1 z¥z; ver
U= =74 Hz2| doubleto] YEPE ¥ TLE signals ER1E
ARz of S 2iE 2487 95 IR

spectrumS 283 A3} 1713 em oA C=0¢] F57t Y
el 1658, 1641 em'oA NHo| &3 S ge1e
% 9Jgler, 1416, 1232cm1°ﬂ/\1 C-00l| 93 Fi7) ot

E]-l/]-E_i o] 3}5HE-2 pyrimidineA €9 sgHE= F4T
F AR, '3C—NMR spectrum®] & 164.839} 151.989014 +
7] C=0°l 2J3t signalE°] YER} ESIMSZ =73t
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BRo] mz 111 [M-HJOIM YR} o] 2325 1)
wate] 39 2% uracil2 F83IST SighE 32 A4
3} Poizl Aol B VS wlaslo] protocatechuic acidE
FAsIen, o] sgEe] GYozE ksl gAY

224219 o] By ET) SR 45 dolx A}
= =} wasle ojn] o] AEelr £, B H 9l
syringin® 2 A8l on, AxEA Y 7-dn s g3
Helzd e ) AR g o] @do] BaErt
BHE 59 IR spectrumS BH 3520 cm oA NHOl| <]3
FE 1 S AR, 3133 em oA OHOll 213 &<
21 & 5= AT} 1698, 1653, 1604 cm™ol]A NHel| <]
b &<, 1416, 1232 em oA C-09) 9% FHE AT
YL, UV spectrum] 2042} 253 nmellA E==) 7}t
Uehts 282 Hol o] 319HE2 purine nucleoside S
oF 4= AJ2Ach? 'H-NMR sepctrum®] & 8.359} 7.04014] 7t
7 Y= singlet, § 7.35914 WERY= NH,Oll 9] @
singlet® 2FE % o] 3lgtEo| purineg] S=US &
T AN, T3 § 5.880014 J=6.1Hz8] doublete] VFERFAL
positive mode®Z =7 8+ ESI Mass spectrumol| A #-2}3ko]
m/z 268 [M+H] 2 VFER}IL o 7] A pentose 3+ A7}
Hojx A A7] fragmentation ion®] m/z 13604 e =
Ao R2HE o] 3FHE-S purine nucleoside o] SIS &
F deng o B VI nuste HPE 52
adeonosine® 2 53T} Uracil?} adenosine Aol
A5k 12 HARIER B €5 7lsle] FEsk= 3
ANA FZEo] FE|E Ao AZFE, uracile Ho|xje]
A BE2Eo] a-amylaseE JAISHE EAHS 7R Ao=
B E9om * adenosine 58120l thEo 2 3Ha-T
o] Qo] Tl ST OE 1 E o] o|59] ol
U 29 5ol 93 Q77 BuE iy 0 o gelr] £
gt SRMEES BT 271 € FEEC #ddEE
e FFFOE AR 7FAS dot B7] fske] Fig. 29}
7] HPLC #41& AAIg A3 ol slEe =52
FFEUT 7] 7 FEEY FEAEE A% 15EL
ZARE T USE & T UITh
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5 (Oplopanax elatus)?] Z715 4Histe] Al5=2
o] g&3at7] 93k A9 shtE E71EFH EFES weldt
7] flate] AFel FFatal 719 & FEE T ethyl
acetate 74 £23} n-butyl alcohol 7184 #3802 HE]
559 B9ES 27t Belslal 'H- 2 PCNMR 59] 7171
A ARE o]l HEE SFES] +2E sHINL
w Z}zbe] FZE scoparone(l), uracil(2), protocatechuic
acid(3), syringin(4) 2 adenosine(5)°1Ut}. o] IFEE F
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