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Phytochemical Constituents of Artemisia sylvatica Max

Hyung In Moon, Hak Cheol Kwon, Ok Pyo Zee and Kang Ro Lee*
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Sung Kyun Kwan University, Suwon 440-746, Korea

Abstract - Two carotenoids and four flavonoids were isolated from the whole
plant of Artemisia sylvatica Max. Their structures were identified as B-carotene, lu-
tein, luteolin, rutin, pectolinarigenin-7-O-p-glucopyranoside and luteolin-7-O-neo-
hesperidoside on the basis of spectroscopic mearns.
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B-glucopyranoside: luteolin-7-O-nechesperidoside; luteolin.
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AN NG AT AE AAst] FH
1R F AEE $A Adete] AEAATHER
SKKU-Ar-S-1)

7171 ¥ Al2k-8732 Gallenkamp melting
point apparatus®& AM-&-3te] 33 o UVe
Shimadzu spectrophotometer, [RZ JASCO
FT/IR-5300(KBr disc)& AH&3tsith 'H- ¥
“C-NMRE Bruker AMX-400 spectrometer,
FAB-MS spectrum< VGT70-VSEQ(VG ANALI-
TICAL, UK)2.2 FA3tdth. % 2 column
chromatography & &vle 18212k, 718k AleF
< 18 AFE3l9 e, Column chro-
matography$ silica gel2 Kiesel gel 60(70-
2303} 230-400 mesh, ASTM Art. 77349} 9385,
Merck)< AMH-31E.1, molecular sieve column
chromatography$ packing €32 Sephadex
LH-20(Pharmacia)< AH&-3t512™, TLC plate
£ Kiesel gel 60F, precoated plate(Art. 5715,
Merck) & AH&-8lTh.
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3 G F29E A% FS3 125 g9 MeOH
ex. & 4. o1F 80 g SHFl EEA7|3 n-
hexane, EtOAc, n-BuOHS¢] A2 &v] £83&
o Ztzte] £3 32¢, 16 g, 20 g& 431t}h. Hexane
8 10g2 hexane-EtOAc(8:2)%E hexane-
EtOAc(5:5)7kA19] &8l Z silica gel column
chromatgraphy3dte] 9719 488 HI-H9E
A}, 223 H1E hexane-EtOAc(9: )42 D}
A] silica gel column chromatography® %A
3k} 354 SFE 1 (0 mg)E YR, =3
H7#3% & hexane-EtOAc(7:3)&vI =2 silica gel
column chromatography & W& $=83lo] X%
A B8 2 (9 mg) & B4t EtOAc 28 10
g% EtOAc-MeOH-H;0(9:2:0.5)%€ CHCly
MeOH-H;0(6:4:5)74A18] Eg-Eu]2 silica gel
column chromatographyste] 4712 4EE
EI-E4E 4%t} &83¥ E1& EtOAc-MeOH-H,0
(9:1:0.5) 892 t}A] silica gel column chro-
matography @ Sephadex LH-20 column
(MeOH)2.2 At 423849 3}E 3 (5
mg) S U2, E2¥8E EtOAc-MeOH-H,0(9:
2:1)41 2 silica gel column chromatography
2 MeOHE"Z Sephadex LH-20 column
chromatography & AA15te] 34 233 o] 33
£ 4 (13 mg)< Fjsiith. 28 E39 E4&= 47
EtOAc-MeOH-H,0(9:4:0.5)&&89|2 silica
gel column chromatography® ¥ MeOHZ A
2733t FYAAe] HFE 5 (10mg)# 6 (13
mg)& AUt

&8 1-Mp 183T: MS (EI, 70eV) m/z 536
(M*), 444(M*~ 92): IR vmsx 2931, 2877, 1464,
1393, 1154; 'H-NMR(400 MHz, CDCly) &: 0.75
(3H, s, 10, 10'-CHy), 0.94(3H, s, 17, 17"-CH,),
1.69(2H, m, Hax-2, 2), 1.71(3H, s, 18, 18-
CHy), 1.93(3H, s, 19, 19"-CHy), 1.96(6H, s, 20,
20'-CHy): “C-NMR(100 MHz, CDCly) 8 12.76
(C-19, 19'), 12.82(C-20, 20"}, 19.25(C-3, 3,
21.74(C-18, 18), 28.87(C-16, 17, 16", 17),
33.03(C-4, 47), 34.22(C-1, 1, 39.67(C-2, 29,
125.05(C-11, 117, 126.62(C-7, 7°), 129.97(C-
15, 157), 130.84(C-10, 10"), 132.44(C-14, 14"),
136.06(C-9, 9", 136.43(C-13, 13"), 137.26(C-
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12, 127), 137.85(C-6, 6', 8, 8').

88 2-Mp 180TC; MS (El, 70eV) m/z
586(M™), 550(M™- H,0), 485(M"- H, 0~ 92),
430(M™- 138): IR v 3400(OH), 2920, 2850,
1462, 1382, 1136, 1078: UVA,.(CHCly) 427
(sh), 335, 278 nm: 'H-NMR(400 MHz, CDCly)
8: 0.84(3H, s, 10'-CH3), 0.95(3H, s, 17-CHa3),
1.05(6H, s, 17-CHj), 1.55(HOD), 1.60(3H, s,
18-CH,), 1.76(2H, m, Hax2, 27), 1.71(3H, s,
18-CHy), 1.89(3H, s, 19-CH>), 1.91(3H, s, 19-
CH;), 2.1(6H, s, 20, 20'-CH;), 2.37(3H, m,
Heq 2, 2, 4, 6'), 3.94(1H, m, H-3, 3'), 5.29
(1H, dd, J=5, 15 Hz, H-7"), 5.47(1H, s, H-
4’), 6.08(1H, d, J=16 Hz, H-7), 6.18(4H, m,
H-8, 8, 10, 10"), 6.26(2H, d, J=10 Hz, H-14,
14), 6.30(2H, d, J=16Hz, H-12, 12"), 6.63
(9H, d, J=10 Hz H-15, 15"), 6.64(2H, d, J=16
Hz H-11, 11): *C-NMR (100 MHz, CDCl;) 8
12.7(C-19, 20, 20"), 13.09(C-19"), 21.6(C-18),
22.85(C-18"), 24.2(C-16"), 29.46(C-17"), 28.69
(C-16), 30.02 (C-17), 34.0(C-1"), 37.09(C-D),
42.48(C-4), 44.58(C-2"), 48.34(C-2), 54.9(C-
6), 65.06(C-3), 65.9(C-3"), 124.4(C-11"), 124.
7(C-4"), 124.89(C-11), 125.54(C-7), 126.13(C-
5), 128.6(C-7), 130.0(C-15, 15}, 130.7(C-10'),
131.27(C-10), 132.55(C-14, 14"), 137.52(C-13,
137, 136.46(C-9, 97, 137.70(C-12, 127, 137.70
(C-6), 137.7(C-5), 137.9(C-8"), 138.46(C-8).

Bl&FE 3-Mp 325-328T: Mg-HCl, Zn-HCL
FeCl; test: positive.; IR vaa3400(OH), 1665
(C=0), 1608, 1510, 1552 cm™: UVAga.
(MeOH) 213, 256, 358 nm, (+NaOMe) 215,
331, 404 nm, (+AICly 211, 274, 327, 434 nm
(+AICI/HCD 209, 256, 348nm (+NaOAc)
222, 262, 403 nm, (+NaOAc/HsBOy 223, 259,
375 nm; 'H-NMR(400MHz, CD;0OD) 8&: 6.02(1H,
d, J=2Hz, H-6), 6.65(1H, d. J=2.8Hz, H-8),
6.67(1H, s, H-3), 7.51(1H, d, J=9.8Hz, H-5"),
7.54(2H, dd, J=8.2Hz, 2Hz, H-2, 6).

S8 4-Mp 211-213T; Mg-HCl, Zn-HCI,
FeCl; test: positive;: FAB-MS: m/z 611(M+
H)": IR veer3400(0H), 1675(C=0), 1623, 1510,
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1. Structures of compounds 1~6.

1432 em™; UVA,(MeOH) 212, 258(sh). 352
nm, (+NaOMe) 273, 331, 404 nm, (+AICl,)
273, 331, 427 nm, (+AICly/HCl) 258, 301(sh),
352 nm(sh), (+NaOAc) 270, 314, 387 nm, (+
NaOAc/H;BO;) 262 nm, 288 nm, 380 nm: 'H-
NMR(400 MHz, CDs;OD) &: 1.08(3H, d, J=6.7
Hz, rhamnose-Me), 5.05(1H, s, rhamnose
H-1), 5.14(1H, d, J=6.8Hz, glucose H-1),
6.33(1H, d, J=2.14Hz, H-6), 6.45(1H, 4, J=
2.0Hz, H-8), 6.93(1H, d, J=8.4Hz, H-5"), 7.57
(1H, d, J=2.2Hz, H-2"), 7.59(1H, d, J=10.76
Hz and 2.2Hz, H-6"): *C-NMR(100MHz, CD;
0D}, 158.4(C-2), 135.6(C-3), 179.3(C-4), 162.9
(C-5), 99.9(C-6), 166.6(C-7), 94.8(C-8), 159.3
(C-9), 105.5(C-10), 123.5(C-1), 117.6(C-2),
145.7(C-3"), 149.7(C-4"), 116.9(C-5"), 123.0
(C-6"), 104.7(Cl-glu), 75.6(C2-glu), 78.1(C3-
glu), 72.1(C4-glu), 77.1(C5-glu), 68.5(C6-glu),
102.3(Cl-rha), 72.0(C2-trha), 71.3(C3-rha),
73.9(C4-rha), 69.6(C5-tha), 17.8(C6-rha).
stetg 5-Mp 179-180%C: Mg-HCl, Zn-HCl,
FeCl; test: positive; IR vae3400(OH), 1660
(C=0), 1623, 1510, 1432, 1063 cm™": UVA,,
(MeOH) 250, 273, 313nm, (+NaOMe) 245,
268, 367nm, (+AICly) 259, 285, 336 nm (+
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AIC1/HCD) 258, 283, 337 nm (+NaOAc) 268,
367nm (+NaOAc/H;BO;) 274, 322nm: 'H-
NMR(400MHz, CD,0D) &: 3.1-3.7(sugar H),
3.77(3H, s, 4-OCHs), 3.88(3H, s, 6-OCHj) 4.7
(1H, d, J=6.0Hz, anomeric H of glu.), 6.63
(1H, s, 8-H), 6.93(1H, s, 3-H), 6.99(2H, d, J
=9.0Hz, 3,5-H), 8.05(2H, d, J=9.0Hz, 2'.6-
H): "C-NMR(100MHz, DMSO-ds), 165.4(C-2),
104.8(C-3), 183.3(C-4), 153.0(C-5), 133.5(C-6),
157.2(C-7), 95.4(C-8), 152.8(C-9), 106.4(10),
124.1(C-1"), 129.5(C-2"), 115.7(C-3"), 169.7(C-
4), 115.7(C-5"), 129.5(C-6"), 100.8(Cl-glc), 73.
6(C2-glc), 76.1(C3-gle), 70.1(C4-gle), 77.1(C5-
gle), 61.5(C6-gle), 62.3(0OCH,), 56.3(0CH,).

8812 6-Mp 200-205C: Mg-HCl, Zn-HCL,
FeCl; test: positive: IR v 3400(0H), 1675
(C=0), 1623, 1510, 1432 cm™: *H-NMR(400
MHz. DMSO-d¢) &: 1.22(3H, d, J=6.8Hz,
rhamnose-Me), 5.19(1H, s, rhamnose H-1),
5.42(1H, d, J=8.9Hz, glucose H-1), 6.33(1H,
d, J=2.8Hz, H-6), 6.80(1H, s, H-3), 6.84(1H,
d, J=2.8Hz, H-8), 7.04(1H, 4, J=9.8Hz, H-
57, 7.53(1H, d. J=2.8Hz, H-2), 7.57(1H, d,
J=9.1Hz and 2.6Hz, H-6"): “C-NMR(100 MHz,
DMSO-de), 164.4(C-2), 103.8(C-3), 181.3(C-
4), 160.0(C-5), 99.5(C-6), 161.2(C-1), 94.4(C-
8), 156.8(C-9), 105.4(10), 121.1(C-1"), 114.5
(C-2), 145.7(C-3"), 150.7(C-4"), 116.9(C-5"),
119.0(C-6"), 97.8(Cl-glc), 76.6(C2-glc), 76.0
(C3-gle), 71.1(C4-gle), 77.2(C5-gle), 100.3(C
1-rha), 71.1(C2-rha), 70.3(C3-rha), 71.9(C4-
rha), 68.6(C5-rha), 17.9(C6-rha).

gn & JE

E 1 734 2P EZZA4 mp 183TC,
anisaldehyde-H,SO, Al<fllA AghgMoz g
A= 3ieh. 'H-NMR (56H), “C-NMR(40C) ¥ MS
spectrum(M* =536) 25E] Ex140] CyHsxd S
Z3sat. 'H-NMR9] 80.75, 0.94, 1.71, 1.93,
1.96 ppmolA methyl group, 86.10-6.74 4=
o|22%4 proton peak, “C-NMRdIM & o]%2
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FA G el 11709 dAA peak, MS spectrum®]
FEFFM™-92: M'-CHy) B Aol 1/23kl
A protondtizt Bl 21 m/z 267 EA 5
A8 2%E FE 12 AN carotenoidAE Y
< JAaESY A AsS FAYe] B-
carotene”9] A9} v)wg A3} A P8}
3}3E 18 B-carotenel B A3k}

3158 22 anisaldehyde-H SO 44 Al Z13hd
AL He HFAe Agoz, 'H-NMR 2 “C-
NMR spectra ¥3°| 83H& 13 frAkste caro-
tenoid & #Z39th. 'H-NMR spectrumei 4]
H-11(6.64), H-15(6.63)9] chemical shiftgkel
H-12(6.30), H-14(6.26), H-10(6.18)9] chemi-
cal shiftzt2t} down fieldoll4 vehd ez B
o} polyene side chain®]l &% trans FHIY&
& AATH® E=F 'H-NMRAIAM 8 6.08(H-7),
3.98(H-3), 2.37(H-4) ppm® EAZ cisF=HY
pEFoZ A IS & F UUR, 8 547
(H-4), 5.29(H-7'), 3.94(H-3) ppm 59 EA=
e 2o o|FoF AL FFHT & UoH,
lutein”¢] 'H-NMR, “C-NMR ¥ MS dataE}
Hwgt A3 A 838 dajete] FLT2E A

338 3& Mg-HCl, Zn-HCl 2 FeCl; testoll
S-S YehliieH, 256, 358 nmel UVES:
FUHERE flavoneE4E 7SS dEslgn
shift reagentel 2% UV &% spectrum®] °|%
© 27H flavonoidE49] 5, 7, 3', 49 #l3H
o OH/I7} U&e dZF8ath” 'H-NMR
spectrum®| 8 7.51, 7.544 22} flavonoid B
ring?] H-5¢} H-2', 6" proton°| #&=Un =
g+ 86.67 ppmolA H-3 protone] #&¥ Zz=
8 IFE 3= luteoling & FHINZ I
spectral data®'”¢}e] ¥lm2ZHH A s}

31EE 4= Mg-HCI, Zn-HCl 2 FeC(l; testel
FAwe-S YelIgi e, 258, 352 nmel UVES
FSUE2HE flavoneFZ & 7MHSE &89
shift reagentol &3 UV &4 spectrums}-o|%
S 22¥ flavonoidE49] 5, 7, 3, 4’ 28]/
©} OH7I7F 9182 gstrh. 'H-NMR spectrum®]
86.93, 7.57, 7.59 ppmelA Ztzt flavonoid B
ring®] H-5"9%} H-6', H-2" proton®] #&= %1,
3] A3 9XE quercetin'®F 3FE 39 Bc-
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NMR dataZ wlmstd& o C-39 carbon
signale] 130.3 ppmelA 135.61 ppmo2 Azt
7 shiftd o 2%E flavonoidZZ 2] 3¥ 93
o] A AL At o] ZA2FH 3}
FE 4F rutingd € gsteH ol 8 spectral
data™¢}e] Hlm25E F3stAct.

83HE 5& Mg-HCl, Zn-HCl 2 FeCl, testoll <&
Aure-2 vehgled, 'H-NMR spectrumelA] &
] anomeric proton°] 84.7 ppm, J=6.0Hz #t2
3o} o] B-AFo 2 EAEe S FHAAL,
P“C-NMR spectrum % AW/E81E B3l 2o
7 aglycone®] spectra datas} &2 EFZ o|-&%
co-TLCE F319 313E 5% pectolinarigenin-7-
O-B-glucopyranosided & F33x, &3
spectral data®s}e] ¥lmw23E st

B3E 6& FeCl,, Mg/HCL, Zn/HC1 2713t o)
9} Molisch testell#] ¥d¥H-&& Eo flavonoid
glycoside2 FH3H9a, AWisEs] 2% glu-
cose, thamnose 2 luteoling E&3} H| w3t
ge1stgltt. 'H-NMR data % 85.42(d, 9.8Hz)el
Al 1H9] anomeric proton%t #ZFE2 1 mol
2] B-glucopyranosyl moiety7} A& 5% 3F
glon, *C-NMR dataclA luteolin® £&x"¢}
Hw3le] & off o] 3}3-E9] A C-TellA glycos-
ylation shift7} FZ= 22 luteolin-7-O-neo-
hesperidoside’® 2 23 st}

2 E
5% Az MeOHZZE2 hexaned} EtOAc
2 g8 3l hexane H7|=ZHH 25
carotenoid (B-carotene, lutein)Z #3H L
o, EtOAc 97| A2%H 4%9] flavonoid (rutin,
pectolinarigenin-7-O-B-glucopyranoside,
luteolin, luteolin-7-O-neohesperidoside)&
et 128 gl TN, o] AJEL
£ B E A5 Ease ot

olg=s
1. ol Z-E (1989) theHaE=7t, 180. 3FEAL, A&,

2. Nakai. (1923) Fl. Sylv. 14, 116. Korea.
3. Enzell, C. R,, Francis, G. W. and Liaaenjensen,



Vol. 30, No. 1, 1999

S. (1969) Mass spectrometric studies of caro-
tenoids, 2. A survey of fragmentation reaction.
Acta Chem. Scand., 23: 727-750.

. Koyama, Y. (1995) Carotenoids Vol B: spect-
roscopy, 163-183. Birkhauser Verlag, Basel.

. Subramaninn G. B. (1986) Enamine condensa-
tion on derivatives of leuritic acid and
synthesis of (2)-9tricosenes, its (E)-isomer
and (E)-13-heptacosene. Tetrahedron 42: 3967-
3972.

. Goodwin, T. W. (1980) The biochemistry of the
carotenoid, 2nd ed., Champman and Hall,
London and Newyork.

. Andrews, A. G. and Liaaenjensen, S. (1973)
Animal carotenoids-8: Synthesis of B y-caro-
tene and v,y-carotene. Acta Chem. Scand. 27:
1401.

. Marby, T. J., Markham, K. R. and Thomas, M.
B. (1970) The Systematic identification of fla-
vonoids, 33-61. Springer-Verlag, New York.

10.

11.

12.

13.

91

. Hwang, Y. J., Lee, S. H., Ryu, S. Y., Ahn, J. W.,

Kim, E. J. Ro, J. S. and Lee, K. S. (1999
Chemical study on the phenolic compounds
from Glechtsia japonica. Kor. J. Pharmacogn.
25: 11-19.
Sterdahl, B.-G. (1978) Chemical studies on
Bryophytes. 19. Application of “C NMR in
structural elucidation of flavonoid C-gluco-
sides from Hedwigia ciliata. Acta Chem. Scan.
B32: 93-97.
Berghofer, R. and Hélzl, J. (1987) Biflavonoids
in Hypericum perforatum: Part 1. Isolation of
[3, I8-Biapigenin. Planta Medica 53: 216-217.
Agrawal, P. K. (1989) Carbon-13 NMR of flavo-
noids. 446. Elsevier, Amsterdam.
Inagaki, 1., Sakushima, A., Hisada, S., Nishibe,
S. and Morita N. (1974) Comparison of loni-
cerin and veronicastroside. Yakugaku Zasshi
94(4): 524-525.

(19983 129 169 A+



