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The aerial parts of Artemisia princeps PAMPANINI were extracted with 80% aqueous MeOH and the
concentrated extract was partitioned with EtOAc, n-BuOH and H,O, successively. From the EtOAc
fraction, five compounds were isolated through the repeated silica gel and ODS column chromatog-
raphies. They were determined as friedelin (1), famyrin (2), famyrin acetate (3), camphanediol
(4) and hispidulin (5) on the basis of spectral data, respectively.
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Fig. 1. Chemical structures of compounds 1-5 from the aerial parts
of Artemisia princeps PAMPANINL

Aok 9 717). A7 FE3 B AREE §7] Suie o
A3 eI Aol Bt 15 A9 ARS-81SiTt. Column
chromatography8- silica gel Kiesel gel 60(Merck, Germany)
<, octadecylsilica gel(ODS)  LiChroprep RP-18(Merck,
Germany)2 A28t th TLCE Kieselgel 60 Fys 8t RP-18
Fasus ARS8IG, TLC A9 242 #AZols UV lampst 10%
ag. 1,805 AH&3¥th. NMR &9 E-2 Varian Inova AS
400(Varian, USA)S.2, §74-& Fisher-Johns &35 7] (Fisher
Scientific, USAYE AMEsle] &4l x, mrAaact. vl
E([alp)e P-1010JASCO, Japanys AHE-3lH &8I, IR
28 EHL Spectrum One(Perkin-Elmer, USA)S- 2, EIMS+
JMS-700(JEOL, Japan)& =75 sI$ITh.

22 9 B, Az A3 AFole)d A 8kg AlEs)
o] 80% MeOH £H(40 1X2)0] 247N7F ©7PA] AelX 32
Ak FEEL e, B2 g Y WHes 13 ¢
223900k ol B e BT A 7QFESsled MeOH F
ZE5 AUt MeOH 3592 ethyl acetate(EtOAc, 3 IX2)=
Bl FZaly F2Ae 79 w53 4% EOAc 71H8EE
102 g& At} AF B3 n-butanol(n-BuOH, 3 IX2)E F&
&ld »-BuOH 7} 23 65g& AUTh

9HEe] Hal. EtOAc 28 102 g& n-hexane-EtOAc E8-&
e 828z AMSEtY 7187188 WHOR silica gel
column chromatography(c.c)E AAISte] 2 19719 £
(EI~E192.2 WFlen, E3@dg) 8 thate n-hexane-
EtOAc(50:1— 5:1)& 7187188 W20 silica gel ccE
ANS E 18709 A2 (E3-1~E3-18)2 Ak &%E E-
3-9(200 mg)& ODS c.c.MeOH-H,0=5: )2 A8k ke
1(12mg, ODS TLC, MeOH-H,0=10:1, Rf 0492 AUtk
283 E-3-11(130mg)E ODS c.c.(acetone-acetonitrile=1:1)
2 AAste] WAt sgE 2(10mg, ODS TLC,
acetone-acetonitrile = 1: 1, Rf 0.12)& #2313k 488 E34
(400 mg)S ODS c.c.(acetone-acetonitrile = 1 : 1) “gA|5te] 214

Babrto] 3132 3(12mg, ODS TLC, acetone-acetonitrile=1:1,
Rf 029y Zsith £8 E-10 9l tiste CHCl-MeOH
(30: DS 823l silica gel c.c. T A3, ThA] ] &
28 (EI0-1~E10-8)S AATF. ARF E1049 E-10-59) TLC
Fdol FAste F EEHE 3 400mge CHCL-MeOH
(15: 1) &= g2 )= silica gel c.c2 sl SRME 4
(20 mg, Si0, TLC, CHCI-MeOH=20:1, Rf 020y Autt.
A3 E10-7 100mge CHCL-MeOH(12: DE $&AZ
silica gel c.c.2 AAIElY F3E 5(25mg, SiO, TLC, CHCL-
MeOH =15: 1, Rf 0.27)& 2]ttt

BHHE 1 (friedelin) white crystals; mp 265-267°C; [a]zDS:
-25.1° (c=1.0, CHCL); EIMS m4z: 426 [M]; IR (KBr)
Voo 1715cm™; 'H-NMR (400 MHz, CDCl;, &) 2.34 (2H,
m, H-2), 225 (I1H, q, J=72Hz, H4), 1.16 (3H, s, H-28),
1.04 (3H, s, H-27), 0.99 (3H, s, H-30), 0.98 (3H, s, H-26),
093 (3H, s, H-29), 0.87 (3H, d, J=7.2Hz, H-23), 0.85
(BH, s, H-25), 0.71 (3H, s, H-24), BC.NMR (100 MHz,
CDCL, &) 213.22 (C-3), 59.58 (C-10), 5836 (C-4), 53.12
(C-8), 42.90 (C-18), 42.63 (C-5), 41.56 (C-2), 41.38 (C-6),
40.14 (C-13), 39.72 (C-22), 3832 (C-14), 37.81 (C9), 3643
(C-16), 36.18 (C-11), 35.73 (C-19), 3546 (C-29), 3281 (C-
21), 3242 (C-15), 32.13 (C-28), 32.15 (C-30), 30.87 (C-12),
30.56 (C-17), 2822 (C-20), 22.34 (C-1), 20.33 (C-26), 19.02
(C-27), 1873 (C-7), 1836 (C-25), 14.83 (C-24), 6.82 (C-
23).

3}3HE 2 (Bamyrin) white powder; mp 191-193°C; [a]lz)sz
+884° (c=1.0, CHCL); EIMS m4: 426 [M]5 IR (KBr)
Ve 3350, 1650 cm™; 'H-NMR (400 MHz, CDCl;, &) 5.16
(1H, t, J=40Hz, H-12), 3.12 (1H, m, H-3a), 1.11, 0.98,
0.95, 0.92 (each 3H, s, H-27, 26, 23, 25), 0.85 (6H, s, H-
29, 30), 0.81, 0.77 (each 3H, s, H-28, 24) BC.NMR
(100 MHz, CDCl, &) 145.11 (C-13), 121.63 (C-12), 79.09
(C3), 5524 (C-5), 47.72 (C-9), 4734 (C-18), 46.96 (C-19),
4187 (C-14), 39.81 (C4, 8), 38.86 (C-1), 3863 (C-10),
37.09 (C-22), 32.72 (C-21), 29.86 (C-29), 29.34 (C-7), 28.28
(C-17), 27.38 (C-20), 26.76 (C-28), 26.16 (C-23), 23.84 (C-
2), 23.65 (C-16), 22.97 (C-15), 22.82 (C-27), 2030 (C-30),
18.54 (C-11), 16.98 (C-6), 15.76 (C-26), 15.67 (C-25), 14.82
(C-24).

3}§+E 3 (Bamyrin acetate) white powder; m.p. 238-
240°C; [a]®: +687° (c=10, CHCL), EIMS m/z: 468
[M]; IR (KBr) Vp,: 1720, 1635cm™; 'H-NMR (400 MHz,
CDCl, 8y 522 (I1H, t, J=3.6Hz, H-12), 446 (1H, t, J=
8.0, H-3), 2.01 (3H, s, COCH;), 1.11, 0.95, 0.94, 0.93 (each
3H, s, H-27, 26, 23, 25), 0.85 (6H, s, H-29, 30), 0.84,
081 (each 3H, s, H-28, 24); C-NMR (100 MHz, CDCl,
8) 17098 (COCH,), 145.13 (C-13), 121.67 (C-12), 80.95
(C-3), 5538 (C-5), 47.65 (C-9), 47.34 (C-18), 46.83 (C-19),
41.72 (C-14), 39.87 (C-8), 38.38 (C-1), 37.71 (C4), 37.24
(C-22), 36.87 (C-10), 34.88 (C-21), 3344 (C-29), 3275 (C-
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17), 32.61 (C-7), 31.13 (C-20), 28.58 (C-15), 28.19 (C-23),
2694 (C-28), 2628 (C-16), 26.09 (C-27), 23.68 (C-30),
2357 (C-2), 2351 (C-11), 2148 (COCH3), 1834 (C-6),
16.98 (C-26), 16.79 (C-24), 15.65 (C-25).

3}3HE 4 (camphanediol) white crystals; m.p. 254-255°C;
[a]?: +150° (c=15, EtOH); EIMS ms 170 [M]5 IR
(KBr) Vma: 3630cm™; 'H-NMR (400 MHz, CDCl,, &) 3.92
(IH, d, J=24Hz, H-2), 3.50 (1H, d, J=24Hz, H-3), 1.72
(H, m, H-5-exo, H-6-endo), 1.63 (1H, m, H4), 120 (1H,
m, H-6-exo0), 1.18 (1H, m, H-5-endo), 1.03 (3H, s, H-9),
0.84 (3H, s, H-10) 0.81 (3H, s, H-8); “C-NMR (100 MHz,
CDCL,, ) 86.06 (C-2), 84.42 (C-3), 52.31 (C-4), 5025 (C-
7), 4721 (C-1), 25.55 (C-6), 25.28 (C-5), 21.02 (C-8), 19.46
(C-9), 12.94 (C-10).

3}8HE 5 (hispidulin) yellow amorphous powder; m.p. 293-
294°C; EIMS mv/z: 300 [M]5; IR (KBr) vp. 3330, 1660
cm™; 'HNMR (400 MHz, CsDsN, &) 792 (H, d, J=84
Hz, H-2, 6", 720 (2H, d, /=84 Hz, H-3', 5", 690 (1H, s,
H-3), 6.89 (IH, s, H-8), 3.95 (3H, s, 6-OCH;); "“C-NMR
(100MHz, CD;N, &) 183.16 (C-4), 164.52 (C-2), 162.66
(C4", 158.88 (C-7), 154.14 (C-5), 153.72 (C-9), 132.66 (C-
6), 12895 (C-2' and C-6"), 12234 (C-1), 11692 (C-3' and
C-5"), 10533 (C-10), 10346 (C-3), 95.21 (C-8), 60.48 (6-
OCH;).
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AFolE|E AV FHERE Lojx] MeOH FEE° diste
vjo] 4ol we}l EtOAc, n-BuOH ¥ H,0Z A £33t
7t B9 78 w5t yie £8S 4k EtOAc ¥
ZXHE silica gel# ODS column chromatographyZ. “dA| 3t
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3}RME 1(white crystals)e] mp= 265-267°Co]2Z, TLC &
A 10% HS000 H2oz dAgict, Ealo]l (M)
peak7t m/z 42614 JERE EIMS9F 'H- 2 BC-NMR
spectral dataZ B3 ©] g§Ee] A4 CyHy0F FH3HA
o}, =3 IR spectrum®ZFE] 1715 cm™'o4 UEPE carbonyl
group peakE FH T 4 AUk 'H-NMR  spectrum
(400 MHz, CDCL)S 25 &, 0.71, 0.85 (each 3H, s), &
087 (3H, d, J=72 Hz), & 093, 0.98, 0.99, 1.04, 1.16
(each 3H, s)oll4] 8702] methyl groupS #ae = ol
triterpenoid SFEEE 9313 th “C-NMR spectrum(100 MHz,
CDCL) IME 8709 methyl peak(Be 6.82, 14.83, 18.36,
19.02, 20.33, 32.13, 32.15, 35.46), 3t 702 ketone peak(Sc
213.22) 5 Z 30719 carbon peakE FEHT 5 AUt} o))
spectral datas SH3t, = 12 triterpenoid?] friedelin-3-
one(friedelin)® € F2F FAGUL, 7|E9 23L& H|wsld
T2E IR AU

3}5HE 2(white powder)2] mpiE 191-193°Co| 1, TLC] A
NBEL 10% H,SO00 oJs] ZAoz W) EAjo]2

o T o

(M) peak7t mz 426014 YRt EIMS$F 'H- 2 "C-NMR
spectral dataS 53] ©] FEQ] EAE CyHyOF 431
o} %3k IR spectrum©ZEFE] 3350 cm™'ollA4] hydroxyl group
2 1650 cm o)A olefinic carbonS 7HAE TFERYE 4
F 2%tk 'H-NMR spectrum(400 MHz, CDCL)S.Z5-E 3§y
1.11, 0.98, 0.95, 0.92(cach 3H, s), 8y 0.85(6H, s), &y 0.81,
0.77(each 3H, s)lA 8719] singlet methyl group®] HASHAL,
TS olefinic methine protong §; 5.23(1H, t, J=4.0 Hz)olA,
oxygenated methine proton 8y 3.23(1H, m)llA &3l
BC.NMR  spectrum(100 MHz, CDCL)o|lA = 870  methyl
peak(8: 14.82, 15.67, 15.76, 20.30, 22.82, 26.16, 26.76, 29.86)
9} olefinic carbon(c 121.63, 145.11) % 1704 oxygenated
carbon(@c 79.09) 5] TAFUTE o)de] spectral dataE ST
ate], 3}gHE 2% triterpenoid?]  3-hydroxyolean-12-ene(f
amyrin)® 2 TRE FABIAL, 71E9] FAg vwst] 7=
£ 2Rl sAIAGP

319HE 3(white powderye= mpie 238-240°Co]|x, TLCo A
Mt 10% HS0.00 3] ZMoz dMEHIT. Exlo]
(M") peak’b m/z 468914 YERE EIMS®t 'H- 2 "C-NMR
spectral datas 53 ©] shgHEe] Ex}4E CpH;0,%2 F93)
At =3 IR spectrumZHE 1720cm™el A carbonyl
group peak®} 1635 cm™ellA olefinic carbong 7= T2UL
F3 g 4 dAtk 'H-, PC-NMR spectrumelA] 2FHE 29}
FARS S BIou & 2.01(3H, s)oA acetyl methyl
proton®], oxygenated methine proton®Z FHEE signalo] §,
446(1H, t, J=8.0)% 70| SgE 20 vla] Hr} AAPolA
B2, carbonyl carbonS §: 170.98¢14 &1}y 3RME
29] F=oj|A1 3 hydroxyl group THA! acetyl groupe] A|&E
Bamyrin acetate® FH3BIAL, 71ES] FAE vl FRE
2RI FA AT

}3HE 4(white crystals)?] mp= 254-255°Co]xZ, TLCe A
TNEAL 10% H,S000 Aoz Qi) Exjol2(M") peak
7V miz 170904 Jebd EIMSSF 'H- 2 PC-NMR spectral
dataS F3l ©] =] FARZ CoH 0.2 FH3IT &=
3k IR spectrum @ ZH-E], 3630 cm' oA peak’t T3E o]
hydroxyl groups 7HA= 729& FHE + AUJTh 'HNMR
spectrum(400 MHz, CDCL,)2.Z5E] 2712] oxygenated methine
protong & 3.50(1H, d, J=24Hz), 392(1H, d, J=2.4 Hzpel
A #Es19 R, 3709 singlet methyl groupS §; 0.81(3H, s),
0.843H, s), 1.033H, slA #3339t} “C-NMR spectrum
(100 MHz, CDCLYIX= 3719 methyl peak(dc 12.94, 19.46,
21.02), 2719] oxygenated methine peak(d: 84.42, 86.06) &
Z 10709] carbon peakE AT & USUTE o]E$t spectral
dataZ Z3rste] 2, 33 9X]9l] hydroxyl groupe]l Z+Z}t endo-,
exo- W$I2 X Z-¥ monoterpenoid <! (+)-2-endo-3-exo-
camphane-2,3-diol(camphanedio)2 I +XE 431, 71&
o] FHE vwst] F2E I FAIAL "D

3}5HE- S(yellow amorphous powder)2] mpE 293-294°Co]
32, TLC Z7IAA #2s A3 uv 571 53R AR
™, 10% H,S0.0 Moz st EA40] (M) peak’}
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m/z 300914 et EIMSS} 'H- 2 PC-NMR spectral dataZ
B8 o] FES] B CH 02 F83Iurt =3 IR
spectrum® 25E] 3330 em™'oA4] hydroxyl group ® 1660 cm™
oA conjugated carbonyl groupS 7R ZAOZ FQlH o]
flavonoid 33HEZ F4 & 4 U}l 'H-NMR spectrum
(400 MHz, CD,N)SE5-E] 5, 7.920H, d, J=84Hz)9} &,
720QH, d, J=84Hz)?] signalZFE] para- X3 WAL ]
& 4 UYL, &y 690(1H, s) L &y 6.89(1H, s)°lA 27)2]
singlet aromatic methine proton signale T 4 AUATh
BCNMR spectrum(100 MHz, C;D;N)2-ZFE] 17]19] methoxy
carbon signalS XT3 16719 carbon signalo] 3 H o,
flavonoid 313MEolel= AL I, carbonyle] & 183.16
A AZ=o] flavone SJEHEClERE Ag FAHE F UUTh
8 132,66, 153.72, 154.14, 158.88, 162.66 F 164.52¢14 2F
27t Ag=o] &= aromatic quaternary carbon signal, 8¢
105337 & 12234904 271¢] aromatic quaternary carbon
signate Flskeh. T3 5. 116.929F 5 128.95014 zkzt il
A AAAN aromatic methine signale] #ZHUL, §: 103.469F
Sc 95.219] signalZHE] 2% 6702] aromatic methine signal®]
Z2E AT = UNATE o)de] spectral dataE FHHA, SHH
& 5= flavonoid®l 3,7,4"trihydroxy-6-methoxyflavone(hispidulin)
o7 P25 FHIIAL, 718 AL vlwsle 25 89
%]6] :o‘]_giq_‘B,M,IS)

AolEld: AYEZNE 539 ES Bl 7=E
I SR AH, o|E AE-S £ AEdXMe HE HL H
£ 3jhEolth Yo F ol IFEd g ikt AEE %
ok EAS AEFCEN AT AF e U Ukt
olofrel AAjEM Y] SRS A AT AR, 5 o]
o] &gy FAY Ayt U3 3 & Ze=E slddnth

Lo 1o

z =

Nole|2: AAHE 80% MeOH &Yooz FE31a, Ao
Z %8S EtOAc, n-BuOH % H,0Z &+ L3It olF
EtOAc H3 0 ZHH silica gel?t ODS column chromatography
2 AAs sHe] e Relsitt 7+ SRk sk
ZE NMR, MS % IR 59 2HEY HelHE sl
friedelin (1), Bamyrin (2), Bamyrin acetate (3), camphanediol
(4), hispidulin (5)2-2 F7g3It}. o] FFEES AFolel&)
AMe As S EHAT

Key words: Artemisia princeps PAMPANINI, terpenoid, flavonoid
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