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Abstract

Ligularia narynensis belongs to Ligularia Compositae Senecioneae Cass. Ligularia plants contain
many types of terpenoids compounds with novel structures and strong bioactivities. In order to
explore more Ligularia plants with outstanding bioactivities and to develop new resources of Chi-
nese herbal medicine, the present thesis took Ligularia narynensis harvested from the Xinjiang
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region of China as the research object. By using analysis techniques such as 'H-NMR, 13C-NMR,
DEPT, 1H-tHCOSY, HMBC, HSQC, and NOESY, the structures of 10 compounds were identified and
compared with relevant literature data. The compounds mainly include sesquiterpenes and phe-
nylpropanoids, and other compounds. This work provides a certain reference for the further study
of the chemical constituents of Ligularia narynensis and also lays a foundation for the subsequent
research on the bioactivity of this plant.
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1. 518

K115 E (Ligularia narynensis) e %4 £ (Compositae) J. #45 & J& (Ligularia) 2 4EAE B AAE YY), W40, W
. RZEEL, w60 cm PAL, 2046 T4k 800~3200 m (IASEAR M . ARBH RIS T o L3R & 1 2
H 2 X [1] -

SEEEYT SRR L, FENGER. AV EEE. SESRAENNEY, HPLs
MR EVEZ . SEEREY PR G R B BB A, My, @OIARS, HIhiLE
R, FET PR R A 2 R0 E R R AR SRR, RG22 RS, Wi 4
UM PURTE. PUR. BRIEEIER.

SEERBEMA NI AME, —BEA g T EREENIIR, SRR R
R 2, HARAMRE T NZ, Wik E A A0S, EHRER TG St 25 B A T,
RIT R D [2]; R B RATERER TG FI#ZREE BARIT RIRIDIR: KB
PTG IMARES, T 53 5 TS R B kR R E R T AR PGS, T LA
K, WEZEPNIMEEST T BEDITE - RIRNT R, MUFES TRERBEDLER, Eid
— SRR AR B =R .

SEE R WA A RSO A ke, AIARSY, EHILE AR BT
PR AW 2 AR B R T K BRI AR SR, A B 2 I AEYENE, WPt R . BUME . B
WiEE. brdl. BEIAREER .

BT ZEMIN RS SR FEYNETEZRE, T, SR LS5 R AU A e s DR A P
R MR EY, SR ILEEE SRS 3AT 7 2R 7. R F BRI R L 2 5 4 T AT 2 1)
SR EATAMEE. OB, IETEMAER, BERAEEEHEN . SRR OSSR AT 0 5
alifl, oI5 e A R R I 1 S R DA R A ] SCRR S E 10 AN FRARAG S

2. KRSy
2.1. SERRNER SR
(1) AR50 BT B B SR B PR A 1
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Table 1. The main instrument

1 EERME

e TS RS %
1 £ 2 v O £ A LC-20A H A By i
T 4R BRUCKER AV 500 MHZ 1 |5l A7 & v (Bruker)
Ji@ i 785 KA EYELA N-1300 iR AR R A A
HL T R FA1004 WL RAES A R A A
AL BFDUV-2300 IYNTTHE A RHE A R A
BT DZF-6050 Ll —E{ A RAR
CINGEN e 218 200 pL-1000 pL WL IR ST 25 A BR A 7
HFRT PTX-FA210S EE N HZ T AR AF
ABLlKML Sartorius arium 611-UF 7 [ ZE 4501 4 2 7]
i P T AL KQ-250B LT A BR A
KA 2 FHEHT R SHZz-DIII HMEZRAX G R A
B E L TCL-16C g R AR
I A GSP-11I B 595791
AR A R SHB-B95T AR TG IR AF]

(2) Aszga b i F 2GR b 32 SO AL R REIR . 0 SRR . R E AR, i R g
g, (ahal, BRI RIS R 2. RO, BRI 5 5.

Table 2. The main reagents
2. EEXLWIRAH

WS AR B
KL IR
R 2
(SR N
JEHUEICEZIRE I
ZEE
LR IR
A ik

P
T
ETEE

FEJZ EMTRERL

2 JEATRE AR

HEZ BT SRR
TR
SRS
AR

LiERS)
D101
figa
ka
ika
et
e
e
i
o
i
200~300 H
0.2~0.25 mm
12 nm S-50 um
17009002
10 x 0.6 mL
10 x 0.6 mL

TR
VO Z I IRBHCT AR 3 TR 2 5]
=R T AR A F
Z TR T AR AF
TN Gk i s B A B 2 ]
REER AR
REEREAE )
REER AR
REEREAE )
REER AR
REER AR
H AT
H L
1 & Merck 2
R T E L EIE R ARG R A F
b 2 S R A AL R IR A B A 7
IEE AR R A R A
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22. SKRREER

WEY 1. s, BIMT (254 nm) NA G, SiE T & 07 K. RS0 daE, #Enl
WA N T 3 CreHpO4e 'H-NMR B B8 T = A HHA(E S 640.93 (s, 3H), 1.17 (d, 3H), 2.10 (s, 3H), —
MNHEIAES 0y 3.16 (5, 3H), —NFERILAES 6y 5.70 (s, 1H, H-OH). RIEBIEEHE, LEMIELE 16 NHE
JGF, A —AHEIER, FNEY 1 RN = IR B A Y EBSRER, BC-NMR % &R — 4
BRIETRAS S 0c 172.12, VLR DY XUEERR (S 5 O 157.50 (C-7), 134.85 (C-10), 129.52 (C-1), 126.41 (C-11),
WOE— S HENIAG SRR RS PN FR XU, SR E 1 R ER 3 B A A8, M4 6c 79.17 (C-6)
A1 6c105.52 (C-8) AL A ke, HEMZHR AEERE . "H-NMR (500 MHz, CDCl3)dy 5.70 (s, 1H, H-OH), 4.42
(s, 1H, H-1), 3.16 (s,3H, H-OCH3), 2.78 (s, 1H, H-6), 2.42 (ddd, J =17.4, 8.7, 6.0 Hz, 2H, H-9), 2.10 (s, 3H,
H-13), 1.94~1.92 (m, 2H, H-2), 1.89 (ddd, J = 9.9, 6.8, 2.9 Hz, 1H, H-4), 1.53~1.36 (m, 2H, H-3), 1.17 (d,J =
6.9 Hz, 3H, H-15), 0.93 (s, 3H, H-14). “C-NMR (126MHz, CDCl;)dc 172.12(C-12), 157.50(C-7),
134.85(C-10), 129.52(C-1), 126.41(C-11), 105.52(C-8), 79.17(C-6), 50.76(C-OCH3), 47.27(C-5), 43.83(C-9),
38.22(C-4), 29.02(C-3), 25.17(C-2), 18.98(C-14), 12.91(C-15), 9.29(C-13). L&t YnitziiiE,
B I A ) SR R IS 27 SCERIRGE I B — B B E A &40 6-hydroxy-8a-methoxyerem ophila-1 (10),
7 (11)-dien- 12,8p-olide [3].

E 2. BEOEREE, KIMT (254 nm) NA R, HIE TR 0 &P RIEEEmRISEE, HEl
WA A5 T3 CreH20s. 'H-NMR 3 B B A AAR IR LA 044.62 (s, 1H), 3.10 (m, 1H), —4LHIA I
R 64315 (s, 3H), =L IS 6,42.07 (s, 3H), 1.06 (d, J=7.2 Hz, 3H), 1.01 (s, 3H). *C-NMR i &m—4
HRIL(S 5 0c173.20 (C-12), —ZHXUEBRIE 5 6:159.42 (C-7), 127.73 (C-11), — MWANRZEWE S 0:105.53
(C-8), =B ARIRIE 5 0c73.01 (C-6), 63.64 (C-1),62.25 (s, C-10), — A FHAEIEHR (55 6:50.34 (g, 8-OMe),
=AHEERIE S 5:16.37 (C-14), 13.80 (C-15), 8.59 (C-13), H:4x AW %L, H A ZEHE S . 'H-NMR
(500 MHz, CD30D) 6,,4.62 (1H, s, H-6), 3.15 (3H, s, 8-OMe), 3.10 (1H, m, H-1), 2.07 (3H, s, Me-13), 1.06
(3H, d, J = 7.2 Hz, Me-15), 1.01 (3H, s, Me-14). C-NMR (126 MHz, CD;0D) d¢ 173.20 (C-12), 159.42
(C-7), 127.73 (C-11), 105.53 (C-8), 73.01 (C-6), 63.64 (C-1), 62.25 (C-10), 50.34 (8-OMe), 45.15 (C-5),
43.70 (C-9), 32.91 (C-4), 24.64 (C-2), 21.25(C-3), 16.37 (C-14), 13.80 (C-15), 8.59 (C-13).Z:& ik
MM EE, BEdERNXMAKRNESHE CHMMENHE —%, HEehEWAH
15,105-Epoxy-68-hydroxy-8a-methoxyeremophil-7(11)-en-12,84-olide [3]-

a3 TEEHIRE A, EIMT (254 nm) N, HIET A0 &l RIS EmissdE, HEl
AR5 T3 CiH2040 H-NMR 3 5 7R 9 S XU S 046.86 (s, 1H), 6.13 (s, 1H), PiNK A 0pd.49
(m, 1H), 3.68 (q, J = 7.3 Hz, 1H), —4HF 4 IEA 6,3.63 (s, 3H), =4IHHS 041.31 (s, 3H), 1.29(d, J=7.3
Hz, 3H), 1.09 (d, J = 6.6 Hz, 3H). “*C-NMR i B/R A PkIE(5 5 0:185.83 (C-8), 175.37 (C-12), BHLIXL
BHR1E 5 5:166.43 (C-10), 153.10 (C-6), 136.52 (C-7), 125.86 (C-9), — MAMIKFHILHR(E 5 73.86 (C-1),
—AHEER(E S 52.36 (12-OMe), —/MHEHk{5 5 6:19.00 (C-13), 16.64 (C-14), 16.50 C-15), HARN
V3 Rk R AR (S5 . "TH-NMR (500 MHz, CDCls) 4 6.86 (1H, s, H-6), 6.13 (1H, s, H-9), 4.49 (1H, m,
H-1), 3.68 (1H, g, J = 7.3 Hz, H-11), 3.63 (3H, s, 12-OMe), 1.31 (3H, s, Me-14), 1.29 (3H, d, J = 7.3 Hz,
Me-13), 1.09 (3H, d, J = 6.6 Hz, Me-15).*C-NMR (126MHz, CDCl;)dc 185.83 (C-8), 175.37 (C-12), 166.43
(C-10), 153.10 (C-6), 136.52 (C-7), 125.86 (C-9), 73.86 (C-1), 52.36 (12-OMe), 44.15 (C-5), 41.75 (C-4),
38.36 (C-11), 34.74(C-2), 25.40 (C-3), 19.00 (C-13), 16.64 (C-14), 16.50 (C-15).4¢& 73 Mk & A%k
B, @B AERMNXCMAKNE S H TR E KB — %, o€ NS %A mathylation of
1p5-hydroxy-6,9-diene-8-oxo-eremophil-(12)-oic acid [4].
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WEW 4. TCOERAGER, EIMT (254 nm) A PG, ST & 07 T . RIEEISmISEdE, HEm
B RT3 CoHogOr B MRS . *H-NMR % 27R, 64 1.06 (d, J = 7.2 Hz, 3H)F1 1.16 (s, 3H)
NPANHIEE, 64 3.31 (s, 3H) N — AN HIZEIE . ®C-NMR i BoRHEiR{E 5 6¢62.95 (C-1), 61.10 (C-10), XX
BEKIS 5 oc 154.73 (C-7), 132.43 (C-11), —PMEEERIS S dc 171.07 (C-12), LA 6c65.12 (C-5')F] HeiEAH
$2%. "H-NMR (500 MHz CDCls), 6, 6.60 (g, J = 7.3 Hz, 1H, H-3'a), 5.83~5.78 (m, 1H, H-6), 4.35 (d, J = 13.1
Hz, 1H, H-5'a), 4.33 (d, J = 13.1 Hz, 1H, H-5'b), 3.28 (s, 3H, H-OCHy), 3.17 (d, J = 4.5 Hz, 1H, H-1), 2.31 (d,
J=13.4 Hz, 1H, H-9a), 2.17 (d, J = 7.3 Hz, 3H, H-4"), 2.04 (ddp, J =12.7, 8.2, 4.0 Hz, 2H, H-2a, H-2b), 1.86
(d, J=1.5Hz, 3H, H-13), 1.82(dd, J =7.2, 4.1 Hz, 1H, H-9b), 1.79 (d, J = 13.4 Hz, 1H, H-4), 1.63 (ddt, J =
11.2, 7.1, 3.5 Hz, 1H, H-3a), 1.39~1.34 (m, 1H, H-3b), 1.16 (s, 3H, H-15), 1.06 (d, J = 7.3 Hz, 3H, H-14).
BC-NMR (126MHz, CDCls)dc 171.07(C-12), 166.36(C-1)), 153.73(C-7), 143.98(C-3), 130.97(C-11),
126.96(C-2'), 104.55(C-8), 73.82(C-6), 65.12(C-5'), 62.95(C-1), 61.10(C-10), 51.06(C-OCHs), 43.50(C-9),
43.48(C-5), 32.19(C-4), 24.11(C-3), 20.14(C-2), 16.50(C-15), 16.05(C-4"), 15.77(C-14), 8.48(C-13). %%
B TE PR , Gl A ] SCER A S 22 ORI GE RO — 0 W€ b &7 sagittacin C [5].

& 5: TLOEHRE A, LIMT (254 nm) FH R, T 801 P RIEEISmSEEE, kT
&5 73N CisHp0z0 'H-NMR i 575 041.18 (d, J = 7.2Hz, SH)FEAE—ANH 3, 0 1.77 (s, 3H) M1 1.75
(d, 3 =2.3 Hz, BH)TEAE PN IR F 3, O 4.75 (s, 2H) & — R i XU, oy 3.90 (d, J = 3.6 Hz, 1H) A— /Ml
RS IR P, BC-NMR #5758 o 149.90 (C-11)F1 110.01 (C-12) 4B & A W BR AL 245 5, — A
Sc 75.17 (C-2)MIESE % . *H-NMR (500 MHz, CDCl3)dy 4.75 (s, 2H, H-12), 3.90 (d, J = 3.5 Hz, 1H, H-2),
2.82~2.78 (m, 1H, H-1), 2.77 (dd, J =11.9, 1.9 Hz, 1H, H-6a), 2.29 (t, J = 11.7 Hz, 1H, H-6b), 2.20~2.15 (m,
1H, H-10), 1.92~1.86 (m, 1H, H-7), 1.84~1.78 (m, 1H, H-8a), 1.77 (s, 3H, H-13), 1.75 (d, J = 2.4 Hz, 3H,
H-15), 1.18 (d, J=7.3 Hz,3H, H-14), 1.13~1.11 (m, 1H, H-9). *C-NMR (126 MHz, CDCl5) 5:208.61(C-3),
173.20(C-5), 149.90(C-11), 134.14(C-4), 110.01(C-12), 75.17(C-2), 55.26(C-1), 49.16(C-7), 36.19(C-8),
34.72(C-6), 34.50(C-10), 31.57(C-9), 21.26(C-13), 20.85(C-14), 8.13(C-15). iBidf 54l kKl 55 %
SCHRIRIE O BE — 8 B e S YA 2a-hydroxy-15H,7aH,10aH-guai-4,11-(12)-dien-3-one [6].

WG 6: ARG, 2HMT (254 nm) FA G, HIET & 01 & FEE. WRAEE SIS 8dE, #En
AN T 3R CooHasOr I HERI AW . 'H-NMR 3 2R — NS 046.15 (M, 1H), PRI
H4645.12 (s, 1H), 3.18 (d, J = 5.8 Hz, 1H), F1.4H F 4 6,,2.06 (s, 3H), 1.97 (d, J = 7.2 Hz, 3H), 1.87 (s, 3H),
1.08 (s, 3H), 1.03 (d, J = 7.2 Hz, 3H). *C-NMR i &/~ WM RIE(S 5 6:172.04 (C-12), 168.44 (C-11), M4
XRS5 0c158.01 (C-7), 139.81 (C-3"), 127.60 (C-2), 125.51 (C-11), L/MNEABRE S 0c101.40 (C-8),
71.07 (C-6), 68.37 (C-3), 61.12(C-10), 60.58 (C-1), F./HIILH(E S 6:20.68 (C-4'), 16.11 (C-5'), 14.35
(C-14), 9.59 (C-15), 8.78 (C-13), LA NIV FHEAK FHEH (S5 . "H-NMR (500 MHz, CDCl3)dy 6.15 (1H,
m, H-3"), 5.19 (1H, ddd, J=11.2, 6.7, 4.0 Hz, H-3), 5.12 (1H,s, 6), 3.18 (1H,d, J=5.8 Hz, H-1), 2.06 (3H,
s, Me-5’), 1.97 (3H,d, J = 7.2 Hz, Me-4"), 1.87 (3H, s, Me-13), 1.08 (3H, s, Me-14), 1.03 (3H, d, J =7.2 Hz,
Me-15). *C-NMR (126 MHz, CDCls) 6 172.04 (s, C-12), 168.44 (C-1"), 158.01 (C-7), 139.81 (C-3’), 127.60
(C-2%), 125.51 (C-11), 101.40 (C-8), 71.07 (C-6), 68.37 (C-3), 61.12 (C-10), 60.58 (C-1), 46.07 (C-5),
42.55 (C-9), 33.77 (C-4), 25.29 (C-2), 20.68 (C-4’), 16.11 (C-5"), 14.35 (C-14), 9.59 (C-15), 8.78 (C-13).
T I A B SRR R IS 2 SCERIRGE 1 BE — 8L et e
(15,34,60,84,106)-3-(Angeloyloxy)-1,10-epoxy-6,8-dihydroxyeremophil-7(11)-en-8,12a-olide [3].

WEMT: LOBAR, EIN254 nm) NERG, HIET A0 KPR . RESEmISEdE, ey
2 F A CrHi030 *H-NMR i1 5,4 1.45 (3H, s), 1.25 (3H, s), 1.76 (3H, s)& /> T AE4E = AL EAS
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SURL—MEREAES 045.66 (1H, s). HHE “C-NMR i o 4 2 B 45 M b 7778 — DN BRI R 715 5 5c
112.74 (C-T)FPH X JH 115 5 0c183.11 (C-6)A1 172.33 (C-8). — M BR(E S 0.66.66 (C-3), —
WIS S 0c 87.17(C-5). 'H-NMR (500 MHz, CDCls)dy 5.66 (s, 1H, H-7), 4.30 (g, J = 3.4 Hz, 1H, H-3),
2.47 (dt, J = 13.8, 2.7 Hz, 1H, H-4a), 1.99 (dt, J = 14.5, 2.7 Hz, 1H,H-2a), 1.76 (s, 3H, H-9), 1.72 (d, J = 4.1 Hz,
1H, H-4b), 1.51~1.48 (m, 1H, H-2b), 1.45 (s, 3H, H-11), 1.25 (s, 3H, H-10). *C-NMR (126 MHz, CDCl,) ¢
183.11(C-6), 172.33(C-8), 112.74(C-7), 87.17(C-5), 66.66(C-3), 47. 31(0-2) 45.66(C-4), 36.09(C-1),
30.73(C-9), 27.04(C-10), 26.53(C-11). ZxA ATt EVIRIRZHEYE, I A [ SOk R IS 228 SR aE
MIEHE —2, #e A9 Loliolide [7].

WEY 8: ELEMA, RIMT (254 nm) FH, HIETR0 L HEE. WRIEEEHISEIE, 0
&5 73N CHeOs. 'H-NMR 1 7R, 847.95 (1H, dd, J = 7.6, 1.5Hz, H-6), 7.53 (1H, dd, J = 8.7, 1.8Hz,
H-4), 7.03 (2H, m, H-3, 5) AN A BUR ZE AR A7 BUR R IR HI DA B F15 5« *H-NMR (500 MHz, CDCl3) 647.95
(1H, dd, J = 7.8, 1.6Hz, H-6), 7.53 (1H, dd, J = 8.8, 1.7 Hz, H-4), 7.03 (1H, m, H-3,5), *C-NMR (126 MHz,
CDCl,) dc 175.36(COOH), 162.60(C-2), 137.41(C-4), 131.37(C-6), 120.02(C-3), 118.25(C-5), 111.72(C-1).
LEE T S AR ERE, I A B SO R IS 225 SCRIRE s — B0 B et &Y /KR [8] -

EM9: AGEEAR, KIMT(254 nm) SR, HE TR 01 A TEE . R ok 8ds, A
&5y F RN CoHgOz0 *H-NMR 8 27 0H7.56 (2H, dd, J = 6.3, 2.9 Hz, H-2, 6)#1 7.41 (2H, d, J = 2.2 Hz,
H-35) ML= AR I EUE 5, oHT7.42 (LH, s, H-4) h— N HIEER(E S, SR ERNZLEYhE — A 3L
AREIZEIR L1 . BC-NMR 13 v i) LA 52 51 55 56 A0 24 BR S5 AH [ OB 5 5 0C128.87 (C-3, 5) Al 128.27 (C-2, 6),
HEMIH R — AR R BNAY), 6C171.89 (C-9)N— N ERIRERIAES, —X XRS5 6C146.90
(C-7)H1 6C117.12 (C-8). *H-NMR(500 MHz, CDCl5): 8, 7.82 (1H, d, J = 16.0 Hz, H-7), 7.56 (2H, dd, J = 6.4,
2.9 Hz, H-2,6), 7.42 (1H,s, H-4), 7.41 (2H, d, J = 2.0 Hz, H-3, 5), 6.48 (1H, d, J = 16.0 Hz, H-8); *C-NMR
(126 MHz, CDCl,): ¢ 171.89 (C-9), 146.90(C-7), 133.95 (C-1), 130.65 (C-4), 128.87 (C-3,5), 128.27 (C-2,
6), 117.12 (C-8). Zx& T GWIMIZIHIEHE, Wit b STk AR IS 228 SO E M 80E — 30 #Efb
GV WEERR[9] -

&) 1~10 251 1 B

OH
OCH3 C'-(I):«a o
[:;iﬁi;:i\jgz_ COOCH3

HO | = (0} OH OH
HO o o) .
o 0o SN
E OH
o)
OH X COOH o “
- OH
COOH

Figure 1. Structure of compounds 1~10

E 1. (k&Y 1~10 Z£H4E
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&P 10: BERR, LHMT(254 nm) ARG, SiETHEE. WREEIEmREEEE, LS5
FHN CioH1004. *H-NMR i1 5%, SH7.61 (1H, d, J = 15.8 Hz, H-7)#1 6.32 (1H, d, J = 15.8 Hz, H-8) A
MRS ENEGE S, WANENREEHEHCN J=15.8 Hz, IEWZ4H N N R A F#). oH3.88 (3H,d, J=
2.6 Hz) /& — AN S5 1) FR A MR i . "3C-NIMIR 3% rp i DLW 31— AN R BEERR (R U 9C170.82 (C-9), P4
AN FITRUBEE B [ W WA U 6C146.75 (C-7)F1 116.28 (C-8) Fl H 4R ZE A5 5 6C56.25 (C-OCH3), & —
KHEEILEY. 'H-NMR (500 MHz, CD;0D): 6y 7.61 (1H, d, J = 15.9 Hz, H-7), 7.17 (1H, d, J = 2.1 Hz,
H-2), 7.07 (1H, dd, J = 8.2, 2.1 Hz, H-6), 6.82 (1H, d, J=8.2 Hz, H-5), 6.32 (1H, d, J = 15.9 Hz, H-8), 3.88
(3H, d, J = 2.5 Hz, -OCHj3); ®*C-NMR (126 MHz, CD;0D): §C 170.82 (C-9), 150.29 (C-4), 149.17 (C-3),
146.75 (C-7), 127.60 (C-1), 123.80 (C-6), 116.28 (C-8), 115.71(C-5), 111.49 (C-2), 56.25 (C-OCHs). %%
GATTE IR, 8IS A B SCERR IS 27 ORI TE B — B B A OABT BEIR[10] .

3. 4hig

BRI SR TEAEDERE S, 85 Tk RIS BOR4E 15 3 2R B (120 g). SRR Z R ET
(IEAHFEEMT SRR E T R SRR A R AT o o BOBUAR (i) DA S F 485 b (¥ 77 V20 R 1 S5 A itk 47 43
A, B JE GG S AR A UL OCEREL N 2 b S AR . SEM R B 10 MRS,
17 A RAE YA 3 MR R RS
6-hydroxy-8a-methoxyerem ophila-1(10),7(11)-dien-12,84-olide (1).
15,105-Epoxy-64-hydroxy-8a-methoxyeremophil-7(11)-en-12,84-olide (2)-
mathylation of 15-hydroxy-6,9-diene-8-oxo-eremophil-(12)-oic acid (3). sagittacin C (4).
2a-hydroxy-15H,70H,10aH-guai-4,11-(12)-dien-3-one (5).
(18,38,6p,85,105)-3-(angeloyloxy)-1,10-epoxy-6,8-dihydroxyeremophil-7(11)-en-8,12a-olide (6)- Loliolide (7).
7K ¥ (Salicylicacid) (8). W#EEZ (cinnamic acid) (9). Fi%EEZ (ferulic acid) (10).
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