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Chemical constituents of Patrina scabiosaefolia
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Abstract: Objective To study the chemical constituents of the herbs of Patrina scabiosaefolia. Methods Many column
chromatographies such as silica gel, Sephadex LH-20, ODS column chromatography and preparative high-performance liquid
chromatography were used to separate and purify the chemical constituents of P. scabiosaefolia. The structures of these compounds
were identified by physical-chemical data and spectroscopic techniques. Results Eighteen compounds were isolated and purified
from the ethanol extract of P scabiosaefolia, and their structures were identified as follows: 6-methoxy-7-(1"-henicosacyloxy-
3’-hydroxy-2'-propoxy) coumarin (1), oleanolic acid (2), ursolic acid (3), palmitic acid (4), dodecanoic acid (5), a-tocopherolquinone
(6), maslinic acid (7), 4-hydroxy-3-methoxybenzaldehyde (8), 2,6-dimethoxy benzoquinone (9), 3B-acetyloxy-12-en-28-ursolic acid
(10), a-tocospiro B (11), 22E-3B-hydroxy-5a,6a-epoxyergosta-22-en-7-one (12), 2a-hydroxy ursolic acid (13), linoleic acid (14), B-
sitosterol palmitate (15), 3-hydroxy-1-(4-hydroxy-3-methoxy-phenyl)-1-propanone (16), burselignan (17), and hederagenin (18).
Conclusion Compound 1 is a new compound named scabiosaelactone and compounds 6, 8, 9, 11, 12, 16, and 17 are isolated from the
genus Patrina for the first time.
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¥, BRET SR, M. Kig. HE, BABREE.
TR S5 AL R DA . B FUARIE s A
BRI EE R =0 NAEEE L. TR
HEAAL AN DR A A R L B L
PR BB POREE. B, FIRUE SR A
PERZGEAE . B AR IO B A 1R YT AR AR
EPY, AU AL R A R B BT (R B
PER,  HOUTRAH 3= EE R O — S P e =R X
Wy, AR AEHE A Bh 0 S B B AR
EIEAZ o DRI A S0 7E SRR AN AT 30 AR RE A
b BRI ARG B S b2 A R
DU R I — S AL A4, O I B B AR 0 g it
W5 7345 F (4 ot B it B 5 S5 LA o

AR F|FHAER . ODS. Sephadex LH-20 £l
il £ HPLC %5 2 Flid: €l 7 20 3 T80 5 1) 7
AL — SR B R R AT T ARG,
B2 18 MULEM, 7l sEE N 6- A FE-7-(1-—
TR B - E-NAE) HFER
[6-methoxy-7-(1'-henicosacyloxy-3'-hydroxy-2'-prop-
oxy) coumarin, 1], F3IRER (oleanolic acid, 2).
AERTR Cursolic acid, 3)+ FRAEER (palmitic acid, 4).
HOH: T’ 5). o-4 B I
(a-tocopherolquinone, 6)+ LIH&EZ (maslinic acid,
7). 4- 2k 3- HAE JE R H R (4-hydroxy-3-
methoxybenzaldehyde , 8) . 2,6- — F % % K [
(2,6-dimethoxybenzoquinone, 9). 3B-ZBEAIE-12-
J#i-28-FE R (3B-acetyloxy-12-en-28-ursolic acid,
10). o-AHIEHIA B (a-tocospiro B, 11). 22E-3p-
Fo3E-50,60-F 5 F A 15-22-445-7-F  (22E-3B-hydroxy-
50,60-epoxyergosta-22-en-7-one, 12). 2a-Frkfg R
% (2a-hydroxy ursolic acid, 13). JEyHER (linoleic
acid, 14) -7 & B AR ARG ( B-sitosterol palmitate,
15) . 3-F8 3 -1-(4- 58 2L -3 FF & 3 2K)-1- 15 il [3-
hydroxy-1-(4-hydroxy-3-methoxy-phenyl)-1-propanone,
16]. BMIM G Z (burselignan, 17). HHEBELEH T
(hederagenin, 18), HH k&4 1 £H L&Y,
PONTFACNGE NG LAY 6. 8. 9. 11, 12, 16,
17 AE RMEEEY T 75 5152
1 RIS

HANME ET 201549 HRBILTEAFHRT R
WiEmEE KRN, 20 TE4RERT 4T
W70 51 48 58 O W R W T8 A ) B AR W B
Patrinia scabiosaefolia Fisch. ex Trev. (4%, Hpx

( dodecanoic acid ,

A (20150923-214) {RAF T VE J5 815 B KRR
TETER A E .

G3 W 28 v R A € 3% A (SHIMADZU-HPLC %
A fil B 45 LC-20AT, faill#525 SPD-M20A).
LC-6AD fill & 2 /=y S0 AH €A (BiL SPD-20A 5 4h-
A LA 2S, PHPLC), H AR E/AF]; Phenomenex
Luna C;g#F (250 mmX4.6 mm, 5um, EEIED ]
AF]); BUCHIR-124 AUjig#%7% kA (it Buchi
AF]D; ZF-20A WEFEVY AN C gk
AR T]); BrukerDRX-400 #% AR IR 14X
400 MHz (fE[E1i&5Aw)); VARIAN INOVA #%
AR A 600 MHz (SE[E [ B %2 ARA R A
F]); GFpsq FEMRFEETERERE (F AL T ;s
ODS AA12s50 (HA YMC A#]); Sephadex LH-20
(i # Pharmacia A ) ); B HPLC 55 A ik 4fi o),
g, ik, Hoke. &k, B OB
IR A4l
2 REENE

FRECT- B B AE MO 42 5 8.0 kg, BIVIELZ) 2
cm H/NBL. H 12 R AR08 75% 1) S E /KR
[ERARE 2 Wk, &K 1.5h, J&i, AR08, R
W4 B IORER, S BUA T 10 L 240K, R)E50
il F SRR UK RN ) — SR e 26 3 Ik, & IR AL
WRERGEE T, B8 &P HREFRIW (352).

B30 g S R AU AT I I HEAE, TEAH
ERFEAIED B (45ecmX7.5cm), AN O kE-BEER
CEEREE VM (100 @ 0—60 : 40), /53] 15 M4
4y (Fr. 1~15). 4% Fr.8 (2.3 g) £ ODS H:faif
FHEE-7K (60 : 40—~100 : 0) Hf B ¥efii/5 5] Fr.
8-1~8-12 414y, Hrb Fr. 8-8 #kifi F§ PHPLC #ill4,
H 82% FEE-7KAF IR Bl AH 43 BS 2lifk, 7 OR B4 I 1)
31.0. 36.4. 76.5 min - HIEELEY 2 (0.7 mg)-
3 (1.0mg). 10 (5.73mg). 14 Fr. 8-9 fl PHPLC
I3, FH 84% W EE-7K B M., 75 T/ B i 18] 43 ) A 39.1.
104.4 min 5 2LA5Y 4 (5.07 mg). 11 (2.4 mg).
7y Fr. 8-11 FHFEFER 7 iERE ], 76 LR BE B[R] 4331
4959.1 min, 124.6 min 5 ELEH 5 (3.13 mg) H
6 (1234 mg).

ZH.5> Fr. 10(1.60 )2 ODS JFJUkE: (it , 80%~
95% FEE- /K WE i /5 8 Fr. 10-1~10-4, Fb Fr. 10-1
HEREAMLEY 1 (6.41 mg); 4y Fr. 10-4 &
PHPLC 88% HEE-7KAG ], FELREANIAICN 41.6 min
HEMLAEY 15 (8 mg). 4% Fr. 11 (1.97 g) 4 ODS
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T OIS - K (60 : 40—100 : 0) FREEBEM,
53 10 MHS (Fr. 11-1~11-10). Hd Fr. 1122
5% PHPLC H 8% ZMf-7K il 4 1E f- BE i 8] Ay
25.0 min B EY 9 (1.2 mg). 44y Fr. 11-7 &kE
AT A, FH 90%IA CUle-Bl R L BRVEIL S 2 Fr. 11-7-4,
B A PHPLC 2k, ZE{RBEEIS N 24.4 min 133
&Y 18 (7.06 mg). HIFEFEH)TT 2k Fr. 11-10
TEARBE RS [R] 9 24.3 min /5 E4LE4 12 (0.7 mg).
M Fr. 12 (224 g) %4 ODS FFtkE (i, H 70%
P KB, T4 PHPLC 74% H BE- /KRG, E{R
B 1] 535104 47.6.54.6 min 15 24k 54 7(20.0 mg)
13 (1.0mg). A4y Fr. 13 (1.93 g) % ODS JFiik
FEETE, FH 30% FEE-7KBE i 25 4% 5T, 42 PHPLC
30% F BE-ZK AR BN AR IEAT RG], 76 LR BE I 18] 23 3 A
27.6.34.6 min /325 16(1.8 mg) A1 17(6 mg).
oy Fr. 15 (2.72 g) % ODS JFHUF: A, F F -
7K (10 1 90—100 : 0> ¥efii, JLAEH 7 AH7 (Fr.
15-1~15-7), Fr. 15-1 4154 PHPLC H 20% H -
K%, LRI TRA 20 min 3844 8 (3.61
mg). 4 Fr. 15-6 SRERIAREDE, H 89%H
CUE-BE IR 2B 74 2] Fr. 15-6-5, %4 PHPLC A
88% H - /K il 4 75 LR B I 18] 16.0 min 73 2L 54
14 (17.53 mg).
3 SHERE

wEW 1. AtERm K. BEETK, DK
T OB =F RS APUER, IO T2
PR A9 6. ESI-MS m/z: 573 [M—H] ,
HR-ESI-MS m/z: 573.374 2 [M—H], iHAEN
573.378 5, R EWVIART > FRREN 574, Gih
BC- A TH-NMR #8452 20 73RN CasHss07, AEFI
N 8. &) 'TH-NMR. “C-NMR #1 DEPT135
B} GR D BRT 34 ANRESM 4 NMEAES.
'H-NMR (400 MHz, pyridine-ds) TE{&ZX &R T 2
MR P55 0 7.68 (1H, d, J= 8.0 Hz), 6.30 (1H, d,
J =8.0 Hz) M2 NJ5RF1E% 6 7.10 (1H, s), 7.03
(1H, s), HAHERE SRR 55,
XM TR A A RE, HARYE
IR TGS NG E LGN 6,7 I ET R
B MANEA 3 ANMEER ERER TS S 0 4.70
(2H, m), 4.43 (1H, m), 4.11 2H, t, J=4.0 Hz) 114
AR 7159 0 3.75 BH, s), BLA X et s
RN AR 55 0235 QH, t,J=
4.0 Hz), 1.63 (2H, overlapped), 1.21~1.29 (34H,

overlapped) 1 1 4™ ZEHE AR I FH 2455 6 0.85 (3H,
t,J=4.0 Hz), [FULAENZAA Y2 E A R W5 1A
FEFAEY . PC-NMR (100 MHz, pyridine-ds) 45
4 DEPTI135 i 5041, il DA e (K3 XA 1 MR B
WiEYS 6 1740 Ml 9 MEEREZ LRRES o
161.5, 153.6, 151.5, 146.7, 143.9, 112.5, 111.5, 109.5,
104.1, Hrf 5 161.5 /&7 5 3% BHAZ A RIE IS 55
XA 1A ERRIRPERES (670.9), 2 M
AT RERES (0 66.7, 64.2) Al 1 AN HEFERE
55 056.2 LK 21 AN EWTEERMAIERE 5 o RIS
55 ik iE Ktk &% 2 [6-hydroxy-7-(7"-
hydroxy-3',7'-dimethylocta-2',5'-dien)-oxycoumarin|
BRI, AL A YA K RS EE SN .
it "H-'THCOSY. HSQC 1 HMBC HIHH %15 54>
Hral DA A SR AEAE 1A BRI )
BEsE Ry, HSQC P 7R 0 4.43 (1H, m) fiEHAA
EERRHEBES (6709 LHEES, £ HMBC
ik, K5 EERERZH R C-7 (0 153.6), C-6 (6
146.7) 1 C-8 (6 104.1) FHZK, IAME 37 5 1% A
LIRSS (0 66.7, 64.2) #x; HEREARFT o
3.75 (3H, s) 5EGEREHZN C-6 (6 146.7) f71E
HMBC 2%, HMHEEER C-6 MiiEfAHEHE, C-7
PS5 EEIR R EBES (670.9) MIE. EATHE
55 (566.7) LINE[ES 64.64 7 LLWLEL R 5 5
5.5 70.9, 64.2 LA KBEHRIERIE 5 6 174.0 Bkf5 54F
7 HMBC 5%, SR 6642 LA S 04.11 7]
DIWE2 )5 5 70.9, 66.7 fFAELFEF DG, [RIH AT DA
SESEFRAEAE | AN =R, Hd—iG 6 66.2
57— B A S O RE Y e, TR IR 6 70.9
M E&GEEAHE. 26U EER, Setaw
1 g5 mE 1 s, fmdon 6- A EE-7-(1-=+—
Wl -3 AR 2R ) AR R, FEM
HMBC #ZE B E 2. Zib &9iEd M Scifinder
FI Reaxys 45 e 25 1) R WAHSHRIE, SEMLEM1
NFAEY . HAZREIE A& R 1.

WA 2: EPIREE S (FFEE), Lieberman-Burchard
S RAYE . ESI-MS mi/z: 455 [M—H] , s L&w
HIXH > 7R & 456, 454 PC- Al TH-NMR 18 % 5>
T3 C3HasOs, ALATEE K 7. 'H-NMR (600 MHz,
pyridine-ds) 6: 0.91 (3H, s, H-29), 0.97 (3H, s, H-30),
1.03 (3H, s, H-25), 1.05 (6H, s, H-24, 26), 1.27 (3H, s,
H-27), 1.30 (3H, s, H-23), 3.46 (1H, dd, J = 10.9, 5.2
Hz, H-3), 5.52 (1H, brs, H-12), 2.15 (1H, dd, J = 3.0,
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=1 &1 5 NMR H#EY3AE (400/100 MHz, pyridine-ds)
Table 1 NMR data (400/100 MHz, pyridine-ds) of compound 1

A d¢ On HMBC (H—C)
2 161.5 —
3 112.5 6.30 (1H, d, J= 8.0 Hz) C-2,10
4 143.9 7.68 (1H, d, J = 8.0 Hz) C-5,9,2
5 109.5 7.03 (1H, s) C-7,9,6,4
6 146.7 —
6-OCH; 56.2 3.75 (3H, s) C-6
7 153.6 —
8 104.1 7.10 (1H, s) C-7,9,6, 10
9 151.5 —
10 111.5 —
1’ 66.7 4.64 (2H, m) c-1"
2’ 70.9 4.43 (1H, m) C-1,6,7,8
3 64.2 4.11 (2H, t,J= 4.0 Hz) C-1'
1" 174.0 —
2" 344 2.35 (2H, t,J = 4.0 Hz) C-17, 19"
3" 25.3 1.25 (2H, overlapped)
4"~18" 29.3~29.9 1.25 (32H, overlapped)
19" 32.1 1.63 (2H, m)
20" 229 1.25 (2H, overlapped)
21" 14.2 0.85 (3H,t,J=4.0 Hz) C-20", 19"

1 LAY BEEES

Fig.1 Chemical structure of compound 1

2 AW 1 EER HMBC HXER
Fig.2 Key HMBC correlations of compound 1

13.0 Hz, H-18); "“C-NMR (150 MHz, pyridine-ds) o:
38.9 (C-1), 28.1 (C-2), 77.8 (C-3), 39.0 (C-4), 55.7
(C-5), 18.6 (C-6), 33.0 (C-7), 39.6 (C-8), 48.2 (C-9),
37.4 (C-10), 23.7 (C-11), 122.4 (C-12), 144.6 (C-13),
42.0 (C-14), 28.0 (C-15), 23.7 (C-16), 46.5 (C-17),
41.8 (C-18), 46.2 (C-19), 31.0 (C-20), 34.0 (C-21),

32.2 (C-22), 28.6 (C-23), 16.5 (C-24), 15.4 (C-25),
17.4 (C-26), 26.2 (C-27), 179.9 (C-28), 33.2 (C-29),
23.8 (C-30). LA_F i A 5 scmkiios — 500, s
SEAEY 2 T ERR

WEY) 3: GEFEEIRSS & (4B, Lieberman-
Burchard [ B fH 1. ESI-MS m/z: 455 [M—H], ##
AL BRI > TR 456, 454 BC- Al 'TH-NMR
VR E 3 T RN CaoHasOs, AMRIER 7. 'H-NMR
(600 MHz, pyridine-ds) J: 0.91 (3H, s, H-23), 0.97
(3H, d, J = 6.0 Hz, H-30), 1.02 3H, d, J = 6.6 Hz,
H-29), 1.05 (3H, s, H-24), 1.25 (6H, s, H-25, 26), 1.27
(3H, s, H-27), 3.48 (1H, brs, H-3), 5.5 (1H, brs, H-12),
2.6 (1H, d, J=11.7 Hz, H-18); *C-NMR (150 MHz,
pyridine-ds) &: 179.9 (C-28), 139.3 (C-13), 125.7
(C-12), 78.2 (C-3), 55.9 (C-18), 53.6 (C-5), 48.1
(C-9), 42.5 (C-14), 40.0 (C-8), 39.5 (C-20), 39.4
(C19), 39.4 (C-4), 39.2 (C-22), 37.5 (C-1), 373
(C-10), 33.7 (C-17), 33.6 (C-7), 31.2 (C-21), 28.8
(C-23), 28.7 (C-15), 28.1 (C-2), 24.9 (C-16), 23.9
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(C-27), 23.6 (C-11), 21.4 (C-30), 18.8 (C-6), 17.5
(C-29), 17.4 (C-26), 16.6 (C-25), 15.7 (C-24). VL )it
ol S cwidoE — 8, A 3 NEERR.

WEY 4: AEFEOLIBE R RY (ZED.
ESI-MS m/z: 255 [M—H] , &b SPIHIXT 53 F i
& 256, 44 PC- F1 'H-NMR &S T RA
CiH0,, AWAE A 1. 'HNMR (400 MHz,
pyridine-ds) J: 0.85 (3H, t, J = 6.9 Hz, H-16), 2.50
(2H, t, J = 7.4 Hz, H-2), 1.80 (2H, m, H-3), 1.39 (2H,
m, H-15), 1.25 (22H, m, H-4~14); “C-NMR (100
MHz, pyridine-ds) J: 176.7 (C-1), 34.8 (C-2), 25.6
(C-3), 29.5 (C-4), 29.5 (C-5), 29.7 (C-6), 29.9 (C-7),
29.9 (C-8), 29.9 (C-9), 29.9 (C-10), 29.8 (C-11), 29.8
(C-12), 29.6 (C-13), 32.0 (C-14), 22.8 (C-15), 14.2
(C-16). VA b3 it 4 55 scihdios — 350, et
EY) 4 NEFREIE -

&Y 5: LEERSE (LB, mp 40~45
‘C, Lieberman-Burchard < A1, 10%#i R - £ BE %
105 C A5 TC BE A1k . ESI-MS miz: 199
[M—H], $RIL &YX T 5 E 200, 454 PC-
H1 TH-NMR 85 52 4> T 209 C1oHou0,r LA Sy
1. "H-NMR (600 MHz, pyridine-ds) 6: 0.88 (3H, t, J =
7.0 Hz, 12-CH;), 2.54 (2H, t, J = 7.3 Hz, 2-CH,),
1.27~1.29 (14H, m, H-4~10), 1.39~1.44 (2H, m,
H-11), 1.83 (2H, m, H-3); “C-NMR (150 MHz,
pyridine-ds) &: 176.5 (C-1), 35.4 (C-2), 26.1 (C-3),
30.1 (C-4), 30.2 (C-5), 30.4 (C-6), 30.4 (C-7), 30.4
(C-8), 30.3 (C-9), 32.6 (C-10), 23.4 (C-11), 14.7
(C-12). Lh_b 3 Hds 55 e mkios — 30", #s e
EW 5 A FER

WA 6: BRI, [o]h +2.5° (c 0.2,
CHCLy). ESI-MS m/z: 445 [M—H], #nib&mH
4T 446, 454 C- Al TH-NMR &5 4> 1
9 CoHso03, AMIFIE Ny 5. "H-NMR (400 MHz,
pyridine-ds) J: 0.86 (3H, d, J = 6.6 Hz, 7'-CH3), 0.89
(6H, d, J= 6.5 Hz, 15, 16'-CH3), 0.94 (3H, d, J= 6.5
Hz, 11'-CH;), 1.49 (3H, s, 3'-CHs), 1.93 (6H, s, 2,
3-CH3), 2.09 (3H, s, 5-CH3), 2.83 (2H, t, J = 8.4 Hz,
H-1'); "C-NMR (100 MHz, pyridine-ds) J: 187.7 (CO,
C-4), 187.2 (CO, C-1), 144.4 (C-6), 140.5 (C-5), 140.4
(C-3), 140.2 (C-2), 12.0 (3-CH3), 12.3 (2-CH3), 12.4
(5-CH3), 19.7 (7"-CH3), 19.7 (11"-CH3), 21.3 (C-5"),
214 (C-1"), 22.6 (15"-CH;), 22.7 (15"-CHj), 24.5

(C-9"), 24.8 (C-13"), 26.6 (3"-CHj;), 28.0 (C-15"),
32.8 (C-7"), 32.8 (C-11"), 37.3 (C-12"), 37.4 (C-10",
8"), 37.6 (C-6"), 39.4 (C-14"), 40.3 (C-2"), 42.3
(C-4"), 72.7 (C-3")o A3t 8t 5 Sk —s,
WS EAEY) 6 N -2 H R .

WEM T WEOHK A, Lieberman-Burchard /%
RERHE, 10%B IR - CBEE 105 °C RO 5 HAL B
AZ N, ESI-MS miz: 471 [M—H], $#2nibd
YIHIXS 2 TR 472, 454 PC- A 'H-NMR 1 # 52
TN C3oHysO4r AFIEN 7. 'H-NMR (400
MHz, pyridine-ds) d: 0.95 (3H, s, H-29), 0.99 (3H, s,
H-30), 1.00 (3H, s, H-25), 1.02 (3H, s, H-24), 1.10
(3H, s, H-26), 1.26 (3H, s, H-27), 1.27 (3H, s, H-23),
4.08 (1H, m, H-2), 3.38 (1H, d, J = 9.3 Hz, H-3), 5.46
(1H, brs, H-12), 3.30 (1H, dd, J = 144, 4.4 Hz,
H-18); "“C-NMR (100 MHz, pyridine-ds) &: 47.7
(C-1), 68.5 (C-2), 83.8 (C-3), 39.8 (C-4), 55.9 (C-5),
18.8 (C-6), 33.2 (C-7), 48.1 (C-8), 48.1 (C-9), 38.5
(C-10), 23.7 (C-11), 122.3 (C-12), 144.9 (C-13), 42.0
(C-14), 28.2 (C-15), 23.9 (C-16), 46.4 (C-17), 42.2
(C-18), 46.6 (C-19), 30.9 (C-20), 34.2 (C-21), 33.2
(C-22), 29.3 (C-23), 16.8 (C-24), 17.4 (C-25), 17.6
(C-26), 26.1 (C-27), 180.8 (C-28), 33.2 (C-29), 23.7
(C-30). LA_E il i %ot 5 somrdos — s, ke
B T MRS .

Ew 8: HIOLE AR . ESI-MS m/z: 151
[M—H], ¥Rk &N TE 152, 454 PC-
A TH-NMR 38 52 7> T R CgHgOs, AMEFIE A 5,
'H-NMR (400 MHz, pyridine-ds) J: 3.72 (3H, s,
3-OCH3), 10.0 (1H, s, 1-CHO), 7.24 (1H, d, J = 8.0
Hz, H-5), 7.54 (1H, d, J = 1.5 Hz, H-6), 7.56 (1H, s,
H-2); “C-NMR (100 MHz, pyridine-ds) d: 127.0
(C-1), 110.8 (C-2), 116.4 (C-3), 154.7 (C-4), 149.1
(C-5), 129.6 (C-6), 190.6 (-CHO), 55.6 (3-OCH3). LA
EBAEROE S SR E Y, S E A 8 A
4-F2F-3-FAE JE IR IR

WEW9: RFEELE MM A, ESI-MS m/z: 471
[M—H], #Rb &S TR E 168, 454 PC-
1 TH-NMR #8758 7 RN CgHgO4, NFIE A S,
'H-NMR (600 MHz, DMSO-ds) 6: 3.75 (6H, s, 2,
6-OCH3), 5.97 (2H, s, H-3, 5); "C-NMR (150 MHz,
DMSO-dg) d: 176.1 (C-1), 157.3 (C-2), 107.1 (C-3),
187.2 (C-4), 107.1 (C-5), 1573 (C-6), 56.5 (2,
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6-OCHz). UL bl i3 5 ek g — =0, %
EEY 9 N 2,6- - HAIEHRE .

WEY 10: Tt IR &R (FEE, Liebermann-
Burchard ¥ [H 4. ESI-MS m/z: 497 [M—H] , 2
TAE RN TR & 498, 454 PC- Fl 'TH-NMR
WETE TN CoHsoO4r AMFIEN 8. 'H-NMR
(400 MHz, pyridine-ds) J: 0.82 (3H, s, H-23), 0.87
(3H, s, H-24), 0.90 (3H, s, H-25), 0.95 3H, d, J=5.9
Hz, H-30), 1.00 (3H, d, J = 7.8 Hz, H-29), 1.01 (3H, s,
H-26), 1.22 (3H, s, H-27), 2.05 (3H, s, CH3CO), 4.68
(1H, dd, J = 11.2, 4.8 Hz, H-3a), 5.46 (1H, s, H-12),
2.63 (1H, d,J=11.2 Hz, H-18); ">C-NMR (100 MHz,
pyridine-ds) d: 38.3 (C-1), 23.8 (C-2), 80.7 (C-3), 37.8
(C-4), 55.5 (C-5), 18.4 (C-6), 33.3 (C-7), 39.9 (C-8),
47.8 (C-9), 37.4 (C-10), 23.5 (C-11), 125.4 (C-12),
139.3 (C-13), 42.4 (C-14), 28.1 (C-15), 24.9 (C-16),
48.0 (C-17), 53.5 (C-18), 39.4 (C-19), 39.5 (C-20),
31.0 (C-21), 37.0 (C-22), 28.6 (C-23), 15.5 (C-24),
16.9 (C-25), 17.3 (C-26), 23.8 (C-27), 181.0 (C-28),
174 (C-29), 21.3 (C-30), 21.0 (CH;CO), 170.5
(CH;CO). A3t 4 5 scmpipE —", %
SEAEY) 10 4 3B- L1 BE-12-45-28-AE R IR -

&Y 11: REEHPREER, ZbEmEd
GFos FEIHZ AIEHRG, BTLL 5% HoSO4-EtOH %
RS . ESI-MS m/z: 461 [M—H], $#ntb&)
FARE 7> 7B 462, 454 PC- Al TH-NMR 15 & 4>
TN CooHsoOur AEFIE A 5. ' H-NMR (600 MHz,
pyridine-ds) o: 0.88 (6H, d, J = 6.0 Hz, 21a, 22-CHj3),
0.90 (3H, d, J = 6.6 Hz, 13a-CH3), 0.92 (3H, d, J = 4.8
Hz, 170-CH;), 1.51 (3H, s, 9a-CHs), 1.83 (3H, s,
50-CHs), 1.88 (3H, s, 60-CHs), 2.22 (3H, s, 30-CHj3),
it o R 452 ) ot R e L 1) R S IR R R S
5 143~137, 1.34~126, 1.15~1.11 (25H, m,
11X-CH,-, 3X-CH-) . "“C-NMR (150 MHz,
pyridine-ds) d: 205.7 (C-1), 93.9 (C-2), 207.3 (C-3),
90.8 (C-4), 164.8 (C-5), 139.3 (C-6), 33.8 (C-7), 37.5
(C-8), 87.5 (C-9), 42.9 (C-10), 23.2 (C-11), 382
(C-12), 33.8 (C-13), 38.2 (C-14), 25.6 (C-15), 38.2
(C-16), 33.5 (C-17), 38.0 (C-18), 25.2 (C-19), 40.0
(C-20), 28.7 (C-21), 23.2 (C-22), 26.3 (C-30), 12.4
(C-50), 9.1 (C-6a), 26.4 (C-9a), 20.4 (C-130), 20.3
(C-17a), 23.3 (C-21a). LA by i 5 Sk dikiE —
#;, WM& 11 o HIZEE B,

A 12: ot g i (HEE), mp 283~288 C,
H - IR EE A1 Lieberman-Burchard [z 3% & FH
P, 10%B - ZBE T 105 C R0 )5 L (a4 Ny
W, ESI-MS mi/z: 427 [M—H], &Rt &Yk
X4 TR 428, 454 PC- A TH-NMR 88 & 4> 1
N CosHyOs, AUAFIE A 7. 'H-NMR (600 MHz,
pyridine-ds) d: 0.65 (3H, s, H-18), 0.88 (9H, dd, J =
6.7, 3.9 Hz, H-26~28), 0.96 (3H, d, J = 6.7 Hz,
H-21), 1.04 (3H, s, H-19), 4.25 (1H, m, H-3), 3.33
(1H, s, H-6), 5.27 (1H, m, H-23), 5.24 (1H, m, H-22),
2.09 (2H, t, J=11.5 Hz, H-15); "C-NMR (150 MHz,
pyridine-ds) d: 33.8 (C-1), 32.5 (C-2), 69.1 (C-3), 40.2
(C-4), 68.7 (C-5), 63.7 (C-6), 207.6 (C-7), 47.4 (C-8),
44.1 (C-9), 35.9 (C-10), 26.2 (C-11), 40.2 (C-12), 44.4
(C-13), 52.7 (C-14), 21.8 (C-15), 29.4 (C-16), 55.6
(C-17), 12.8 (C-18), 15.9 (C-19), 40.9 (C-20), 21.8
(C-21), 136.2 (C-22), 132.6 (C-23), 43.6 (C-24), 33.9
(C-25), 20.6 (C-26), 20.3 (C-27), 18.3 (C-28). LA_EJ¥
WA S ocEkdoE — 80, M A 12 8
22E-3B-F25E-50,60- P 4H F7 A £ -22- 457 -

&Y 13: Ak K (HE), Lieberman-
Burchard < N . ESI-MS m/z: 471 [M—H], #2
AL BRI > TR 472, 454 BC- Al 'TH-NMR
VR E T RN CaoHasOsr AMIRIFER 7. 'H-NMR
(600 MHz, pyridine-ds) &: 0.96 (3H, d, J = 6.4 Hz,
H-30), 0.99 (3H, s, H-23), 1.00 (3H, d, J = 6.4 Hz,
H-29), 1.07 (3H, s, H-25), 1.10 (3H, s, H-24), 1.23
(3H, s, H-26), 1.30 (3H, s, H-29), 4.12 (1H, m, H-2),
3.42 (1H, d, J= 9.4 Hz, H-3), 5.48 (1H, s, H-12), 2.65
(1H, d, J = 11.4 Hz, H-18); “C-NMR (150 MHz,
pyridine-ds) J: 48.4 (C-1), 69.1 (C-2), 84.3 (C-3), 40.3
(C-4), 56.4 (C-5), 19.3 (C-6), 34.0 (C-7), 40.5 (C-8),
48.5 (C-9), 38.9 (C-10), 24.2 (C-11), 126.0 (C-12),
139.8 (C-13), 43.0 (C-14), 29.1 (C-15), 25.4 (C-16),
48.6 (C-17), 54.0 (C-18), 39.9 (C-19), 39.8 (C-20),
31.5 (C-21), 37.9 (C-22), 29.8 (C-23), 17.4 (C-24),
17.9 (C-25), 18.0 (C-26), 24.4 (C-27), 180.5 (C-28),
18.2 (C-29), 21.9 (C-30). VA3 iEE 4 5 Sk HRiE
— W, WU EA 13 8 20- R FERE SRR

AP 14: AR . ESI-MS m/z: 279
[M—H]", &R AR 475 & 280, 454 PC-
A1 TH-NMR i8558 73 7300 CisH300,, AR Ay
3. 'H-NMR (400 MHz, pyridine-ds) d: 0.84 (3H, t, J =
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6.8 Hz, 18-CH3), 1.22~1.39, 1.76~1.80 (16H, m,
-CH,), 2.09 (4H, dd, J = 12.8, 6.3 Hz, 8, 14-CH,),
2.51 2H, t, J = 7.4 Hz, 2-CH,), 2.90 QH, t, J = 5.6
Hz, 11-CH,), 5.47 (4H, m, H-9, 10, 12, 13); *C-NMR
(100 MHz, pyridine-ds) 6: 176.0 (C-1), 34.8 (C-2),
25.9 (C-3), 29.3 (C-4), 29.5 (C-5), 29.5 (C-6), 29.8
(C-7), 27.4 (C-8), 130.3 (C-9), 128.3 (C-10), 25.6
(C-11), 128.3 (C-12), 130.3 (C-13), 27.4 (C-14), 29.8
(C-15), 31.6 (C-16), 22.7 (C-17), 14.1 (C-18). LA EU
RO 5 ScikaiE — 8, WS A 14 NI
THER .

W& 15: T FIRE: & (=R T . ESI-MS
m/z: 651 [M—H], &R ILEWAERT 7>+l & 652,
gh4y PC- A1 TH-NMR i85 73 7308 CasHgoOss
AHAE S 6. "H-NMR (600 MHz, pyridine-ds) o:
0.69 (3H, s, H-18), 0.80 (3H, s, H-27), 0.83 (3H, m,
H-29), 0.85 (3H, s, H-26), 0.88 (3H, m, H-16), 0.92
(3H, m, H-21), 1.02 (3H, s, H-19), 3.88 (1H, brs, H-3),
5.46 (1H, s, H-6); >C-NMR (150 MHz, pyridine-ds) o:
38.4 (C-1), 32.7 (C-2), 71.8 (C-3), 43.1 (C-4), 142.5
(C-5), 121.8 (C-6), 33.2 (C-7), 32.7 (C-8), 51.0 (C-9),
37.4 (C-10), 21.9 (C-11), 40.6 (C-12), 44.0 (C-13),
57.5 (C-14), 25.1 (C-15), 29.1 (C-16), 56.8 (C-17),
12.6 (C-18), 20.2 (C-19), 37.0 (C-20), 19.6 (C-21),
34.8 (C-22), 26.9 (C-23), 46.6 (C-24), 30.0 (C-25),
20.5 (C-26), 19.8 (C-27), 23.9 (C-28), 12.7 (C-29),
176.5 (C-1"), 35.4 (C-2"), 26.2 (C-3"), 30.2 (C-4"), 30.2
(C-5"), 303 (C-6'), 30.4 (C-7), 30.5 (C-8), 30.5
(C-9"), 30.5 (C-10), 30.5 (C-11"), 30.5 (C-12'), 30.6
(C-13"), 32.8 (C-14"), 23.5 (C-15"), 14.8 (C-16). LA I
T VRO 5 ek AR — 5, MO A 15 8 B-
A S FEAEAE RS -

WEW 16: HKIEETELHMAK. ESI-MS m/z
195 [M—H], &7 EPHX 75 F s N 196, 4
4 BC- il '"H-NMR #8820 7N CloHpOsr A
WIAMIE Sy 5. "H-NMR (600 MHz, DMSO-dq) &: 7.5
(1H, d, J= 6.0 Hz, H-6"), 7.43 (1H, s, H-2"), 6.85 (1H,
d, J = 8.0 Hz, H-5"), 3.82 (3H, s, -OCH3), 3.75 (2H, t,
J = 6.0 Hz, H-3), 3.05 (2H, t, J = 6.0 Hz, H-2);
BC-NMR (150 MHz, DMSO-d) J: 197.2 (C-1), 40.9
(C-2), 57.3 (C-3), 128.8 (C-1'), 111.0 (C-2"), 147.6
(C-3"), 151.9 (C-4'), 1149 (C-5'), 1232 (C-6'), 55.6
(-OCH3). LA 35 5 cmpdhig— 8™, e

AW 16 4 3-F25E-1-(4-F23E-3- FHAEIER)-1-TA .
E17: AEOIEER AR . ESI-MS m/z: 359

[M—H], #oRb &N T E 360, 454 C-

H1 'H-NMR #8555 2> 20 CooHouOgs ANHLFIE Fy

9. 'H-NMR (600 MHz, pyridine-ds) : 7.23 (1H, d, J =

6.0 Hz, H-6), 7.13 (1H, d, J = 6.0 Hz, H-5), 7.07 (1H,

s, H-2), 6.90 (2H, s, H-2", 5), 3.77 (3H, s, -OCH3),

3.64 (3H, s, -OCH3), 2.64 (1H, m, H-8), 2.55 (1H, m,

H-8"); "“C-NMR (150 MHz, pyridine-ds) &: 135.3

(C-1), 1152 (C-2), 147.9 (C-3), 146.4 (C-4), 115.8

(C-5), 123.9 (C-6), 46.3 (C-7), 44.7 (C-8), 63.0 (C-9),

127.6 (C-1"), 112.1 (C-2"), 147.4 (C-3"), 146.2 (C-4"),

117.6 (C-5"), 133.3 (C-6'), 33.0 (C-7"), 35.4 (C-8"),

64.9 (C-9"), 55.8 (3-OCHj3), 55.8 (3'-OCH3). LA i

Hs 5 ckaiaE — 8, st & 17 s

RIE 2
EY18: LT EEH K. ESI-MS m/z: 469

[M—H], #Rb &P T IR E 470, 454 PC-

AT TH-NMR 8558 73 T 20N CaoHaOsr ARy

8. 'H-NMR (400 MHz, pyridine-ds) d: 0.93 (3H, s,

H-25), 0.96 (3H, s, H-29), 1.03 (3H, s, H-26), 1.06

(3H, s, H-30), 1.07 (3H, s, H-24), 1.22 (3H, s, H-27),

3.70 (1H, d, J = 12.0 Hz, H-230a), 4.06 (1H, d, J = 12

Hz, H-23B), 5.53 (1H, t, J = 3.2 Hz, H-12), 3.34 (1H,

dd, J = 16.0, 4.0 Hz, H-18); “C-NMR (100 MHz,

pyridine-ds) 6: 37.7 (C-1), 36.5 (C-2), 216.8 (C-3),

52.6 (C-4), 47.2 (C-5), 19.9 (C-6), 32.3 (C-7), 39.6

(C-8), 46.6 (C-9), 36.2 (C-10), 23.8 (C-11), 122.4

(C-12), 144.7 (C-13), 42.2 (C-14), 28.2 (C-15), 23.8

(C-16), 46.3 (C-17), 42.1 (C-18), 46.5 (C-19), 30.9

(C-20), 34.1 (C-21), 33.1 (C-22), 68.1 (C-23), 17.8

(C-24), 15.2 (C-25), 17.2 (C-26), 25.8 (C-27), 180.1

(C-28), 33.1 (C-29), 23.6 (C-30). LA _Eiil#di 5

BRI IE — B, s A 18 N BRHERE I,

SE
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