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Abstract: Objective To study the chemical constituents from the aerial part of Agastache rugosa. Methods Repeated silica gel
column chromatography, reversed phase C18 column chromatography, Sephadex LH20 gel column chromatography, high
performance liquid chromatography and low and medium performance semi preparative liquid chromatography were performed for
separation and purification, and spectroscopic data such as MS and NMR combined with physicochemical properties were applied in
identifying the structure of these compounds. Results A total of 19 compounds were isolated and identified as acacetin (1),
apigenin  (2), diosmetin (3), cirsimartin (4), acidoflavanone (5), luteolin (6), acacetin-7-O-B-D-glucoside (7),
acacetin-7-O-(6"-O-acetyl)-B-D-glucoside (8), ethyl rosmarinic acid (9), ursolic acid (10), maslinic acid (11), acetyl ursolic acid (12),
20,3a,23-trihydroxylurs-12,20(30)-dien-28-oci acid (13), 2a,3a-dihydroxylolean-12-en-28-oic acid (14), 2a,3a,23-trinydroxylurs-
12-en-28-oic acid (15), stigmasterol (16), stigmasterol-O-p-D-glucopyranoside (17), myristic acid (18), and palmitic acid (19).
Conclusion Compounds 3-6, 9, and 12-17 are isolated from this plant for the first time. Acidoflavanone is currently only found in
A. rugosa and Phyllanthus acidus, a plant of Euphorbiaceae

Key words: Agastache rugosa (Fisch. et Mey.) O. Ktze; diosmetin; cirsimartin; ethyl rosmarinic acid; acidoflavanone; 2a,3a-
dihydroxylolean-12-en-28-oic acid
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RER N, HEROE. WRSE, AL M. B, A
BrHELE. B IER, BREZ2D, THT
ZE BRI ERK . Xk, SRR TERISEEL,
AHFARPFES P EESEGHERM . =52,
TR RSS2 P o2, A R A AL
b sr. HEREGHETHEA RS W IwE.
PR S 2 B E S, R TR L E A AR R K
VGRS, ARSI IEE R . Sephadex LH20.
ODS &5 il 4 BE BRI E « ARG AR S DA %
HOR, XNIREFEH EE AT T RGBT O
BRI SE e, I T5% CRESR I oy A5 3] 1 19
ARG, AUHE 8 AT J IR A il F R (acacetin,
. F3EE (apigenin, 2). FMAZE (diosmetin,
3). VEHIF K (cirsimartin, 4). acidoflavanone (5).
AKBHEZ (luteolin, 6). HETF (tilianin, 7). 7&
# 1 (agastachoside, 8); 1 MAMEER L FEKIEFHR
(rosmarinic acid, 9); 6 4™ =i 22l 43 BE SR Cursolic
acid, 10). IR (maslinic acid, 11). ZtAER
72 Cacetyl ursolic acid, 12). 2a,30,23-trihydro-
xylurs-12,20(30)-dien-28-oci  acid ( 13 ) . 20,30-
dihydroxyl-olean-12-en-28-oic acid (14). 2a,3a,23-
trihydroxylurs-12-en-28-oic acid (15); 2 M1k &
$$EE (stigmasterol, 16). & F#-3-O-B-D- %] %) 4
1 (stigmasterol glucoside, 17) A1 2 /Mg BRZE Ak
Sy ERERE (myristic acid, 18). ##HHER (palmitic
acid, 19). tL&¥ 3~6. 9. 12~17 HIRNEEF
NEEE], S EHE acidoflavanone (5) HRT{XAE
AR RIS SR A K
1 UFEEMH

Agilent 1100 %1 LC-MS D Trap i i (£H
ZHEE /AT ULTRA SHIELD 400 plus # RE LR
WA (PEEAAE AR APS10 il & (i 4
(bR TR LSRR A R AT ;A il 20 (i
F4r (JINFIFEREAARATD; Waters 2695 1= 300K
AR ERE( (£ Waters A7) ); AQ-Cig (250 mmX 10
mm, 5pum; 250 mmX4.6 mm, 5 pum, Welch 24 #]);
FE LR (60~100. 100~200. 200~300. 300~
400 H, HSEFELTT D, HEOERER (5 &iE
AT )s HSGFoss 2 BB EEIRIR CHH &1L AR
I A B A ]); Sephadex LH-20 #fi ( Pharmacia
Biotech A 7]); &7 A A4l fl i 4l

TEE T AIM T 2016 55 7 H R H L7550 g 11
HMBHCE R AR, 4ERIWZM, 29 R

YL 758 H e 2 7 B kL VERI A (2 48 e N IR TR Rt
EHEMEYIES A. rugosa (Fisch. et Mey.) O.
Ktze, EiEFrA (JSTCMIBS-160717) fEiTIL75
AR B
2 REOSNE

HREEFTHRZM (12 kg) FTHMEH 10 455
75% CBERIAEH 3 Ik, R 1.5 h, EIFHRIGH,
VB R A0 2 OB OR 5 Ak SR R IR 4 1R . 1RE
(710 9) >RH 60~100 HEERAEGIES 2, Aimk-
SRR B8R (2 0 1D\ BE IR OB BE IR OFR-CFE(2 1 D),
95% ZBERAFELENL, & I3 5 M (A~E). B
#i5r 4 100~200 HEERA (I3 8, A ihBE-BEiR
Ol (10 0 1~3 1 1) BEFEBEN, 153 10 A~4H4) Fr.
B1~B10. Fr. B4 4 Sephadex LH-20 F:fhi [&
f5-FE (10 1) 14lith, ELEREED 1 (18 mg);
Fr.B5 2 200~300 H it il 4 B, A i k- R
LBE (40 1~1 D D BREESENL, 433 Fr. B5-1~B5-7,
Fr. B5-3 2233 SephadexLH-20 ¥4 [47 k-5 1) -
B (2020 D]2ifb)s B R EY 2(17 mg).
C 44 100~200 H At (il 73 B, A imk-mis
TR LIR30 @ 1~1 @ DBEEEENL, 433 Fr. C1~C10,
Fr. C8 43t Sephadex LH-20 % {f i[5 1)
(1:1) 1¥eMt, 433 Fr.C8-1~C8-8, Fr.C8-3 4}
il &% m R s (T0%FEE) A EARLEY 6
(10 mg)+ 7 (3 mg). 8 (9 mg); Fr. C1 £&iT Sephadex
LH-20 FE i CRUp7-FEE 10 1) glifh 5 B 45 S5k
44116 (25 mg); Fr. C3 4 200~300 HRERHE:
WA B, AMBE-REER NS (201, 101, 11 2) #6
FEVEMG, 753 Fr. C3-1~C3-10, Fr. C3-5 43t
Sephadex LH-20 #:taif [E45-HEE (1: 1D 1k
RO 10 3 ) £ 44k (90% HI R e i) 53L&
3(25mg). A 44 200~300 H REfA: (il o) 5,
MBS 208 (100 1 1~10: 1) BREEGEDL, 13
FIW A Fr. AL~AL10, Fr. A2 Zid i 500 (03
(85% HI V) 15 24&Y 18 (12mg) #1119 (15
mg): Fr. A4 it 200~300 H A% 5, A
ThEE-BES 2.5 (30 ¢ 1~4 @ DM, 535 Fr. Ad-1~
A4-5, Fr. Ad-1 45t Sephadex LH-20 #: 7 it [51/i-
HEE (1. D 11521HkEY 4 (42 mg); Fr. Ad-3 4
i Sephadex LH-20 H:taif [&7-HEE (10 1) 140
b5 B L5 AR A 5 (15 mg). D #4734 100~
200 HEERAE (03l 73 B, AhEE-BEIR Ol (40 1~
1:2) BEREEYERL, 1825 Fr.D1~D12, Fr.D1 4
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i R ARVBAE B (T9% I RELED &, 1SRG
¥10 (22mg). 11 (16 mg); Fr. D3 Zid AW
ik (30%~60% FHELEEE M Hl%, HRELEG
)12 (16 mg). 13 (12 mg); Fr. D10 K )2kE
JeRE RS, FrmEE-IE (401,201, 101 BE
Ve, 535 Fr. D10-1~D10-5, Fr. D10-4 £t
I RGRAE ERE (T9% HRESE Hil 15 2L &) 14
(16 mg) #1115 (20 mg). E #B/r£ 100~200 HfiE
IRFE T, A7 MEE-BEIR 2 HE (2 1~1: 3) BAREM:
Jii, 3% Fr. EL~E10, Fr. E8 £ Sephadex LH-20 #*
i CHEESEM A5 E 4 A% 9 (15mg). F
% Cis FIEMIE RS, 25%~95% H EEH:
i, f3F5> Fr. FI~F5. Fr. F2 430t i
(60% FHEEEi ) il &1 21 &4 17 (25 mg).
3 Hm%kxE

WEY 1 AR (FED, 45T 3K CisH120s,
ESI-MS m/z: 283.1 [M—H] . H-NMR (400 MHz,
DMSO-dg) 0: 12.91 (1H, s, 5-OH), 10.81 (1H, s,
7-OH), 6.49 (1H, d, J = 2.0 Hz, H-8), 6.20 (1H, d, J =
2.0 Hz, H-6), 7.10 (2H, d, J = 8.9 Hz, H-3', 5"), 8.01
(2H, d, J = 8.9 Hz, H-2', 6"), 6.84 (1H,s, H-3), 3.85
(3H, s, 4-OCHjz); 13C-NMR (100 MHz, DMSO-ds) 6:
164.1 (C-2), 103.4 (C-3), 181.6 (C-4), 157.2 (C-5),
98.8 (C-6), 163.2 (C-7), 93.9 (C-8), 161.3 (C-9), 103.4
(C-10), 122.7 (C-1"), 128.1 (C-2, 6), 114.4 (C-3', 5"),
164.1 (C-4"), 55.4 (-OCH3)o DA 34l 5 Sk xof e I
A—0O, HEEMEY 1 RIS

WEY) 2: IREB K (LEE, 47 T2 C1sH100s,
ESI-MS m/z: 269.2 [M—H] . H-NMR (400 MHz,
DMSO-ds) 4: 12.9 (1H, s, 5-OH), 6.16 (1H, brs, H-6),
6.45 (1H, brs, H-8), 6.74 (1H, s, H-3), 6.92 (2H, d, J=
8.8 Hz, H-3', 5'), 7.91 (2H, d, J = 8.8 Hz, H-2', 6');
13C-NMR (100 MHz, DMSO-ds) 0: 164.9 (C-2), 102.7
(C-3), 181.5 (C-4), 161.3 (C-5), 98.9 (C-6), 163.5
(C-7), 94.0 (C-8), 157.3 (C-9), 121.0 (C-1"), 1283
(C-2',6", 115.9 (C-3',5"), 161.2 (C-4"). L EXdE 5
BT IR AR — 2, MUEE A 2 NFHRER.

&Y 3: TR (ZED, 4313 CisH1206,
ESI-MS m/z: 299.2 [M—H] . H-NMR (400 MHz,
DMSO-ds) d: 12.89 (1H, s, 5-OH), 7.51 (1H, d, J = 8.5
Hz, H-5), 7.41 (1H, s, H-2"), 7.07 (1H, d, J = 8.5 Hz,
H-5", 6.70 (1H, s, H-3), 6.42 (1H, s, H-8), 6.16 (1H, s,
H-6), 3.86 (3H, s, -OCHg); C-NMR (100 MHz,

DMSO-ds) d: 163.2 (C-2), 103.3 (C-3), 181.4 (C-4),
161.4 (C-5), 99.1 (C-6), 165.3 (C-7), 94.0 (C-8), 157.3
(C-9), 103.4 (C-10), 123.0 (C-1'), 112.9 (C-2'), 146.8
(C-3", 151.0 (C-4"), 112.1 (C-5"), 118.5 (C-6'), 55.7
(OCHa)o LA bk il 54l 5 SCifont B — 2081, e
EY 3 NEHAR.

WEY 4: FEEMAK (FED, 45T 3 C17H1406,
ESI-MS m/z: 313.3 [M—H] . H-NMR (400 MHz,
DMSO-ds) d: 12.92 (1H, s, 5-OH), 10.35 (4-OH),
7.96 (2H, d, J = 8.3 Hz, H-2', 6), 6.93 (2H, d, J = 8.3
Hz, H-3',5"), 6.92 (1H, s, H-8), 6.84 (1H, s, H-3), 3.92
(3H, s, -OCHs), 3.73 (3H, s, -OCH3); C-NMR (100
MHz, DMSO-dg) J: 163.9 (C-2), 102.6 (C-3), 182.0
(C-4), 152.5 (C-5), 131.8 (C-6), 1585 (C-7), 91.4
(C-8), 151.9 (C-9), 105.0 (C-10), 121.0 (C-1'), 128.3
(C-2,6"), 115.8 (C-3",5"), 161.1 (C-4"), 56.3 (6-OCHs),
59.9 (7-OCHs). LA F3id 5 s — 200, #hss
TEAY 4 Nk R

WAEY) 5: EKRKCHED, 75F 3 CisH1400S,
ESI-MS m/z: 383.0 [M+H]*. H-NMR (400 MHz,
DMSO-de) 6: 12.93 (1H, s, 5-OH), 12.76 (1H, s,
7-OH), 9.60 (1H, s, 4'-OH), 7.34 (2H, d, J = 8.0 Hz,
H-2', 6), 6.81 (2H, d, J = 8.0 Hz, H-3", 5"), 5.49 (1H,
dd, J = 3.0, 12.3 Hz, H-2), 3.27 (1H, dd, J = 12.3, 17.0
Hz, H-3a), 2.77 (1H, dd, J = 3.0, 17.0 Hz, H-3b), 3.59
(3H, s, -OCH3); 3C-NMR (100 MHz, DMSO-ds) J:
78.4 (C-2), 42.0 (C-3), 196.8 (C-4), 157.7 (C-5), 127.8
(C-6), 154.3 (C-7), 100.7 (C-8), 157.4 (C-9), 111.4
(C-10), 128.7 (C-1"), 128.2 (C-2, 6), 115.2 (C-3, 5"),
157.2 (C-4"), 60.0 (OCHs). LA b %4 5 SC ks —
0L, e AW 5 A acidoflavanone.

& 6. REMAHAR (LB, TR
CisH100s, ESI-MS m/z: 287.1 [M+H]*. H-NMR
(400 MHz, DMSO-dg) d: 13.00 (1H, s, 5-OH), 7.42
(1H, dd, J = 8.4, 1.8 Hz, H-6'), 7.38 (1H, d, J = 1.8
Hz, H-2'), 6.84 (1H, d, J = 8.4 Hz, H-5'), 6.62 (1H, s,
H-3), 6.40 (1H, d, J = 1.6 Hz, H-8), 6.15 (1H, d, J =
1.8 Hz, H-6); 3C-NMR (100 MHz, DMSO-d¢) o:
163.9 (C-2), 102.9 (C-3), 181.5 (C-4), 157.3 (C-5),
98.8 (C-6), 164.0 (C-7), 93.8 (C-8), 161.5 (C-9), 103.7
(C-10), 119.0 (C-1"), 113.4 (C-2'), 145.8 (C-3'), 149.7
(C-4"), 116.0 (C-5"), 121.5 (C-6"). LA -%¥E 5 kiR
0, WS e A 6 AREBEE R,
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a7 BEOHR KR (LB, 741K
szszOlo, ESI-MS m/z: 445.3 [M_H]_o 1H-N|\/|R
(300 MHz, DMSO-ds) d: 12.90 (1H, s, 5-OH), 8.04
(2H, d, J = 6.4 Hz, H-2', 6'), 7.11 (2H, d, J = 6.4 Hz,
H-3', 5"), 6.92 (1H, s, H-3), 6.84 (1H, s, H-8), 6.45
(1H, s, H-6), 3.85 (3H, s, 4-OCH3); 3C-NMR (75
MHz, DMSO-ds) J: 163.0 (C-2), 103.8 (C-3), 182.0
(C-4), 157.0 (C-5), 99.6 (C-6), 163.8 (C-7), 94.9
(C-8), 161.1 (C-9), 105.4 (C-10), 122.6 (C-1'), 114.6
(C-2', 6), 128.4 (C-3', 5"), 162.4 (C-4"), 99.9 (C-1"),
73.1 (C-2"), 76.4 (C-3"), 69.6 (C-4"), 77.2 (C-5"),
60.6 (C-6"), 55.6 (4'-OCHa). LA FE 4l 5 SCikAE —
;A W EEY) T AHEET

&M 8. wEMAHAK (LB, TR
C2sH24011, ESI-MS m/z: 489.1 [M+H]*. H-NMR
(400 MHz, DMSO-ds) 0: 12.92 (1H, s, 5-OH), 8.06
(2H, d, J = 8.0 Hz, H-2', 6'), 7.14 (2H, d, J = 8.0 Hz,
H-3", 5"), 6.96 (1H, s, H-3), 6.82 (1H, d, J = 2.2 Hz,
H-8), 6.45 (1H, J = 2.2 Hz, H-6), 5.12 (1H, d, J = 8.0
Hz, H-1"), 3.86 (3H, s, 4-OCHs), 2.00 (3H, s,
COCH3); BC-NMR (100 MHz, DMSO-dg) 4: 163.8
(C-2), 103.8 (C-3), 182.0 (C-4), 162.5 (C-5), 99.6
(C-6), 162.7 (C-7), 94.9 (C-8), 156.9(C-9), 105.5
(C-10), 122.6 (C-1"), 128.4 (C-2",6), 114.6 (C-3',5"),
161.1 (C-4'), 99.9 (C-1"), 73.0 (C-2"), 76.4 (C-3"),
69.8 (C-4"), 73.9 (C-5"), 63.4 (C-6"), 55.6 (4-OCHy),
170.1 (CHsCO), 20.5 (COCH3). LA F¥i¥E 5 kiR
0, WEEEY 8 NERH.

&) 9: KRtk R (HED), 43+ 3\ CaoH2008,
ESI-MS m/z: 389.1 [M+H]*. H-NMR (400 MHz,
DMSO-ds) 0: 7.06 (1H, d, J = 2.1 Hz, H-2"), 6.77 (1H,
d, J = 8.1 Hz, H-5"), 7.01 (1H, dd, J = 2.1, 8.1 Hz,
H-6), 7.48 (1H, d, J = 15.8 Hz, H-7"), 6.26 (1H, d, J =
15.8 Hz, H-8"), 6.65 (1H, d, J = 2.1 Hz, H-2), 6.64
(1H, d, J = 8.0 Hz, H-5), 6.50 (1H, dd, J = 2.1, 8.0 Hz,
H-6), 5.07 (1H, t, J = 6.8 Hz, H-8), 2.96 (2H, brd, J =
6.8 Hz, H-7), 4.08 (2H, g, J = 7.1 Hz, OCH,CHy),
1.13 (3H, t, J = 7.1 Hz, OCH,CH3); 13C-NMR (100
MHz, DMSO-dg) d: 126.6 (C-1), 116.7 (C-2), 144.9
(C-3), 144.1 (C-4), 115.4 (C-5), 120.1 (C-6), 36.2
(C-7), 72.8 (C-8), 169.4 (C-9), 125.3 (C-1'), 112.9
(C-2), 145.6 (C-3"), 148.7 (C-4"), 115.7 (C-5"), 121.7
(C-6"), 146.3 (C-7"), 114.9 (C-8'), 165.9 (C-9'), 60.7

(OCH,CHg), 13.9 (OCH,CHa). LA - %¥5 5 ki iE
— M, WS E A 9 N CHRIE R .

&9 10: g CEATD, 43 T3 CaoHagOs:
ESI-MS m/z: 455.1 [M—H] . H-NMR (400 MHz,
DMSO-ds) 0: 5.12 (1H, t, J = 3.1 Hz, H-12), 3.00 (1H,
m, H-3), 1.03 (3H, s, H-27), 0.80 (3H, s, H-23), 0.90
(3H, d, J = 6.3 Hz, H-29), 0.89 (3H, s, H-26), 0.81
(3H, d, J = 6.3 Hz, H-30), 0.74 (3H, s, H-24), 0.67
(3H, s, H-25); 3C-NMR (100 MHz, DMSO-ds) o:
38.1 (C-1), 26.9 (C-2), 76.7 (C-3), 38.3 (C-4), 54.7
(C-5), 17.9 (C-6), 30.1 (C-7), 39.0 (C-8), 46.9 (C-9),
36.4 (C-10), 23.7 (C-11), 124.4 (C-12), 138.1 (C-13),
41.5 (C-14), 32.6 (C-15), 22.7 (C-16), 46.7 (C-17),
52.3 (C-18), 38.3 (C-19), 38.4 (C-20), 27.4 (C-21),
36.2 (C-22), 28.1 (C-23), 16.8 (C-24), 15.9 (C-25),
15.1 (C-26), 23.1 (C-27), 178.1 (C-28), 16.9 (C-29),
20.9 (C-30). LA Hdl 5 sCilikhosE — #5181, i
SEE Y 10 NAE R .

&9 11 A EEE G, 73 F 30 CaoHagOss
ESI-MS m/z: 507.3 [M+CI]". H-NMR (400 MHz,
CDs0D) §: 5.23 (1H, dd, J = 3.3, 4.0 Hz, H-12), 3.61
(1H, m, H-2), 2.90 (1H, d, J = 9.5 Hz, H-3), 1.14 (3H,
s, H-23), 0.99 (3H, s, H-27), 0.98 (3H, s, H-24), 0.92
(3H, s, H-30), 0.88 (3H, s, H-25), 0.79 (3H, d, H-26),
0.78 (3H, s, H-29); 3C-NMR (100 MHz, CD3;0D) ¢:
48.0 (C-1), 69.4 (C-2), 84.4 (C-3), 40.5 (C-4), 56.6
(C-5), 19.5 (C-6), 33.8 (C-7), 40.4 (C-8), 49.0 (C-9),
39.2 (C-10), 24.5 (C-11), 123.3 (C-12), 145.3 (C-13),
42.7 (C-14), 28.7 (C-15), 24.0 (C-16), 47.9 (C-17),
42.9 (C-18), 47.2 (C-19), 31.5 (C-20), 34.9 (C-21),
33.8 (C-22), 29.3 (C-23), 17.0 (C-24), 17.4 (C-25),
17.7 (C-26), 26.4 (C-27), 182.4 (C-28), 33.5 (C-29),
24.0 (C-30). DL b#ufs 5 kol — 307, whE
&Y 11 AR »

tEY 12: LRGSR (E), 7R
Cs2Hs004, ESI-MS m/z: 497.2 [M—H] . H-NMR
(400 MHz, CDCly) 6: 5.23 (1H, brs, H-12), 4.52 (1H,
dd, J = 6.2, 9.6 Hz, H-3), 2.18 (1H, d, J = 11.2 Hz,
H-18), 2.04 (3H, s, COCHs), 1.07 (3H, s, CH3-27),
0.95 (3H, s, CHz-26), 0.94 (3H, d, J = 6.6 Hz,
CH3-30), 0.86 (3H, s, CHz-23), 0.85 (3H, d, J = 5.4
Hz, CHs-29), 0.85 (3H, s, CHs-25), 0.77 (3H, s,
CH3-24); 13C-NMR (100 MHz, CDCls) J: 38.4 (C-1),
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23.7 (C-2), 81.1 (C-3), 37.8 (C-4), 55.4 (C-5), 18.3
(C-6), 33.0 (C-7), 39.6 (C-8), 47.6 (C-9), 37.0 (C-10),
23.4 (C-11), 125.9 (C-12), 138.1 (C-13), 42.0 (C-14),
28.1 (C-15), 24.2 (C-16), 48.1 (C-17), 52.7 (C-18),
39.1 (C-19), 39.0 (C-20), 30.7 (C-21), 36.8 (C-22),
28.2 (C-23), 17.1 (C-24), 15.7 (C-25), 16.8 (C-26),
23.7 (C-27), 183.3 (C-28), 17.2 (C-29), 21.3 (C-30),
171.1 (CHsCO), 21.4 (CH3CO). LA %#i5 ik
E—308, R EY 12 R O RIR .

&Y 13: PR & (FEED, 47X
CaoH460s, ESI-MS m/z: 487.1 [M+H]*. H-NMR
(400 MHz, CDs0D) 4: 5.27 (1H, t, J = 3.6 Hz, H-12),
4.68 (1H, d, J = 1.7 Hz, H-30a), 4.62 (1H, d, J = 1.7
Hz, H-30b), 3.89 (1H, m, H-2), 3.60 (1H, d, J = 7.0
Hz, H-3), 3.59 (1H, d, J = 11.0 Hz, H-23a), 3.54 (1H,
d, J = 11.0 Hz, H-23b), 1.01 (3H, d, J = 6.3 Hz,
CH3-29), 1.19 (3H, s, CH3-27), 1.03 (3H, s, CH3-24),
0.85 (3H, s, CH3z-25), 0.79 (3H, s, CH3-26); 3C-NMR
(100 MHz, CD;0D) ¢: 42.3 (C-1), 67.2 (C-2), 78.7
(C-3), 42.5 (C-4), 43.4 (C-5), 18.3 (C-6), 33.3 (C-7),
40.8 (C-8), 48.7 (C-9), 39.1 (C-10), 24.4 (C-11), 127.0
(C-12), 139.5 (C-13), 44.2 (C-14), 29.1 (C-15), 25.3
(C-16), 48.8 (C-17), 56.5 (C-18), 38.5 (C-19), 154.5
(C-20), 33.7 (C-21), 40.4 (C-22), 71.3 (C-23), 16.7
(C-24), 17.4 (C-25), 17.6 (C-26), 183.3 (C-28), 17.8
(C-29), 105.2 (C-30), LA %#f 5 Sk fiiE — 50,
WE WL EY 13 N 20,30,23-trinydroxylurs-
12,20(30)-dien-28-oci acid.

&Y 14: Bk R CHED, 4313 CaoHagOuss
ESI-MS m/z: 495.2 [M+Na]*. 'H-NMR (400 MHz,
CsDsN) o: 5.48 (1H, t, J = 4.0 Hz, H-12), 4.30 (1H, m,
H-2), 3.78 (1H, d, J = 2.0 Hz, H-3), 1.24, 1.05, 1.03,
0.95, 0.93, 0.84 (% 3H, s, 6XCH3); 3C-NMR (100
MHz, CsDsN) o: 43.0 (C-1), 66.7 (C-2), 79.4 (C-3),
38.9 (C-4), 48.6 (C-5), 18.8 (C-6), 33.7 (C-7), 40.4
(C-8), 485 (C-9), 38.8 (C-10), 24.4 (C-11), 122.9
(C-12), 145.4 (C-13), 42.7 (C-14), 29.1 (C-15), 24.4
(C-16), 47.1 (C-17), 42.4 (C-18), 46.9 (C-19), 31.4
(C-20), 34.7 (C-21), 33.4 (C-22), 28.8 (C-23), 21.9
(C-24), 17.5 (C-25), 18.0 (C-26), 26.7 (C-27), 180.8
(C-28), 33.7 (C-29), 24.3 (C-30). LA _E¥¥5 5 kIR
T — 20, # % EL S 14 4 20,30-dihydroxylolean-
12-en-28-oic acid.

AW 15: AR R (FELD, 70730 CaoHasOs,
ESI-MS m/z: 489.1 [M+H]*. H-NMR (400 MHz,
CsDsN) 0: 5.47 (1H, t, J = 3.2 Hz, H-12), 4.27 (1H, m,
H-2), 3.92 (1H, d, J = 2.4 Hz, H-3), 0.98 (3H, d, J =
6.4 Hz, 29-CHs), 0.94 (3H, d, J = 8.4 Hz, 30-CHs),
1.16, 1.07, 1.01, 0.88 (% 3H, s, 4XCHas); C-NMR
(100 MHz, CsDsN) 4: 43.2 (C-1), 66.7 (C-2), 79.3
(C-3), 40.6 (C-4), 44.1 (C-5), 18.8 (C-6), 33.7 (C-7),
425 (C-8), 48,5 (C-9), 38.8 (C-10), 24.2 (C-11), 126.0
(C-12), 139.8 (C-13), 43.1 (C-14), 29.1 (C-15), 254
(C-16), 48.5 (C-17), 54.0 (C-18), 39.9 (C-19), 39.9
(C-20), 31.6 (C-21), 37.9 (C-22), 71.7 (C-23), 17.6
(C-24), 18.0 (C-25), 18.2 (C-26), 24.2 (C-27), 180.4
(C-28), 18.3 (C-29), 21.9 (C-30). LL_E#¥E 5 ik
P, MEELEY 15 N 2030,23-
trihydroxylurs-12-en-28-oic acid.

&Y 16: FEEHE (1, 7713 CaeHagO,
ESI-MS m/z: 413.1 [M+H]*. H-NMR (400 MHz,
CDCls) 6: 5.34 (1H, d, J = 5.08 Hz, H-6), 5.15 (1H,
dd, J=8.5, 15.1 Hz, H-22), 5.01 (1H, dd, J =15.1, 8.4
Hz, H-23), 3.51 (1H, m, H-3), 1.03 (3H, s, 19-CHj3),
0.69 (3H, s, 18-CH3), 0.84 (3H, d, J = 6.3 Hz,
27-CHa), 0.83 (3H, d, J = 6.3 Hz, 26-CH3), 0.80 (3H,
t, J = 6.9 Hz, 29-CH3); *C-NMR (100 MHz, CDCls)
0: 37.4 (C-1), 29.0 (C-2), 71.9 (C-3), 42.5 (C-4), 140.9
(C-5), 121.8 (C-6), 32.0 (C-7), 32.0 (C-8), 50.3 (C-9),
36.7 (C-10), 21.3 (C-11), 39.8 (C-12), 42.4 (C-13),
57.0 (C-14), 24.5 (C-15), 29.0 (C-16), 56.1 (C-17),
12.2 (C-18), 19.5 (C-19), 40.6 (C-20), 21.3 (C-21),
138.4 (C-22), 129.4 (C-23), 51.4 (C-24), 31.8 (C-25),
21.9 (C-26), 19.1 (C-27), 25.5 (C-28), 12.4 (C-29). LA
oGRS Rk IE 22, MUs e EY) 16 NE
S

& 17 Atk R (HEE, 7 7AN
CssHs806. *H-NMR (400 MHz, CsDsN) 4: 5.38 (1H,
br s, H-6), 5.24 (1H, dd, J = 8.6, 15.1 Hz, H-22), 5.09
(1H, dd, J = 7.0, 15.1 Hz, H-23), 5.08 (1H, d, J=6.1
Hz, H-1"), 431 (1H, m, H-3), 0.96 (3H, s, 19-CHj3),
0.69 (3H, s, 18-CHg), 0.87~0.94 (12H, m, 21, 26, 27,
29-CHs); *C-NMR (100 MHz, CsDsN) ¢: 38.0 (C-1),
30.7 (C-2), 79.0 (C-3), 39.9 (C-4), 141.4 (C-5), 122.3
(C-6), 32.6 (C-7), 32.7 (C-8), 50.8 (C-9), 37.4 (C-10),
21.9 (C-11), 39.9 (C-12), 43.0 (C-13), 57.4 (C-14),
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25.0 (C-15), 29.8 (C-16), 56.6 (C-17), 12.7 (C-18),
19.9 (C-19), 41.2 (C-20), 21.8 (C-21), 139.3 (C-22),
130.0 (C-23), 51.9 (C-24), 32.7 (C-25), 19.7 (C-26),
21.8 (C-27), 26.2 (C-28), 13.0 (C-29), 103.1 (C-1"),
75.9 (C-2), 79.0 (C-3"), 72.3 (C-4"), 78.7 (C-5'), 63.4
(C-6")0 LA -E¥a 5 sk ikiE — 8, e a1
17 NG & FE-3-0-B-D-F i Bl 1 o

&) 18: HEPRCRE AR (E5), 2T
CisH2802, ESI-MS m/z: 229.1 [M+H]*, 251.1 [M+
Na]*, 263.0 [M+CI] . H-NMR (400 MHz, CDCls) &
2.34 (2H, t, J = 7.6 Hz, H-2), 1.62 (2H, m, H-3),
1.26~1.29 (20H, m, H-4~13), 0.88 (3H, t, J = 6.8
Hz, 14-CHas). MR H5500E Ao B 204 o] LAHEIRT 18 Ay
PR T R TR

&Y 19: atERmAR (&), 51K
Ci6H3202, ESI-MS m/z: 257.0 [M+H]*, 255.1 [M—
H] . H-NMR (400 MHz, CDCls) &: 2.38 (2H, t, J =
7.5 Hz, H-2), 1.65 (2H, m, H-3), 1.25~1.30 (22H, m,
H-4~14), 1.03 (2H, m, H-15), 0.85 (3H, t, J = 6.0 Hz,
16-CHs). R4 S0 A ik 2 v DAEW b &4 19
EERERE o
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