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Wb 4y 815 3] 9 MEAY, e B-A 8 EE (B-sitosterol, 1)+ 1B,50-— 4 HMEAEIE-FEkE-(15)-4% [1B,5a-diangeloyloxy-
eudesm-(15)-ene, 2]. 1P,6a- —FLILHebi-4(15)-45 [1B,60-dihydroxyeudesm-4(15)-ene, 3]+ 10a-323E4Z-4- (100-hydroxy-
oplopan-4-one, 4). FEHPR (ursolic acid, 5) FFB/RIE-23Z-4-3B,25- I (cycloart-23Z-ene-3B,25-diol, 6). 4-F2IL-3-FH4
FERFERE (4-hydroxy-3-methoxycinmamaldehyde, 7). MAZRIANE (loliolide, 8). 24-F2-3-51X-11,13(18)-FF I —4%-28-
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S 2 Dracocephalum heterophyllum Benth
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Y AR AR - R BE-(15)-97  [1B,5a-diangeloyloxy-
eudesm-(15)-ene, 2] 1PB,60- —F& A Kt -4(15)-Hi
[1B,60-dihydroxyeudesm-4(15)-ene, 3]. 10a-F5JEH
£ -4-fi (10a-hydroxyoplopan-4-one, 4). f& R
Cursolic acid, 5). P/ EE-23Z-45-3B,25- — %
(cycloart-23Z-ene-3B,25-diol, 6). 4-F2%L-3-F4 3L
RS (4-hydroxy-3-methoxycinmamaldehyde, 7)+
S BN iE (loliolide, 8)24-F8 5E-3-40/8-11,13(18)-
FEOR M -28-TR  [24-hydroxy-3-oxo-11,13(18)-
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M7 2% Dracocephalum heterophyllum Benth
LT 2008 9 JIRTHINA RO, 22 HALE
KA T2 B Bz 55 52, WAL T 22 0AS
WRZE A TREL SR =
2 REENE

S A A 45 kg, EilT, BEE, A 60 L
70% LPEHERAEE 3 Ik, BEHR 7 d, AIFRIGH,
JEIEI A3 R 145 go R EIR T 1.5 L i
K (60 CH , KRS IE T AR, &K
WA R 2 L, A3 W, S FFAEIUR, Ik
R, ARSI 34 g IE TEEHRAL 14 g

AR (34 ), H (200~300 H) fEMR
A A, IE O (10 0 150 0 1) BREESE
JIt, D 2 A I FEAR AL OB 3L 40l Fr 1~5
Fr. | HIE O R EEL BAHLEY 1 (40 mg); Fr.
2 H (300~400 H) it oey, LLE k-
74 T DA, KRB EY) 2(16 mg)
ARy, PR Y i £ 2 i o3 2, SR
LAY 4 (Rf=0.45, 8 mg); Fr.3 ] (300~400
HD Rt A2y, DUE CRE-BERR Ol (70 1)
R, KBRS EY 3 (20 mg) Fl—IRA
Y, RS R RP-18 (il /y B8, DL EE-
K (501D REEMSEED S (9mg), LUHREE-
K (351 1) REEMAEEY 6 (4mg); Fr.4 H
(300~400 H) e EAREAE 2, PUE Ch-BER &
Be (4.5 1) REWEACEY) 7 R ATk
Y1, A T LS IE O (60 1) R
Bt &9 7 (8 mg), MR R AHAE RP-18
i, DIHE-K (20D REEBRELEY
8 (4 mg), LAFFEE-/K (6: 1) REWLMEIEY
9 (15mg).
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WEW 1. s, 57 CywHsoO, 5 B-
A5 85§ B0 IO AT TLC A, 76 2 PR TFA R TR
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tEW 2. LEWARY, 513N CisHyOs0
'H-NMR (500 MHz, CDCl5) &: 4.68 (1H, br s, H-15),
4.78 (1H, br s, H-15), 3.82 (1H, dd, J = 5.0, 10.5 Hz,
H-1), 2.63 (1H, ddd, J = 5.5, 6.0, 12.0 Hz, H-3a), 2.08

(1H, dddd, J = 2.0, 5.0, 13.5 Hz, H-3B), 1.76 (1H, m,
H-20), 1.64 (1H, m, H-9a), 1.56 (1H, m, H-7), 1.54
(1H, m, H-2B), 1.51 (1H, m, H-60), 1.49 (1H, m,
H-6B), 1.47 (1H, m, H-11), 1.44 (1H, m, H-8), 1.19
(1H, m, H-9b), 0.85 (3H, d, J = 3.5 Hz, H-13), 0.82
(3H, d, J = 3.5 Hz, H-12), 0.69 (3H, s, H-14).
BC-NMR (125 MHz, CDCl;) 6: 149.6 (C-4), 107.6
(C-15), 72.1 (C-1), 75.2 (C-5), 41.2 (C-10), 37.3
(C-11), 33.3 (C-6), 31.8 (C-7), 29.6 (C-2), 28.9 (C-3),
28.8 (C-9), 22.7 (C-8), 19.0 (C-13), 18.7 (C-12), 11.7
(C-14), LA B 5 ScikgpE A — 5™, %tk
G2 4 1B,50- Y IHBR A R E-(15)-M -

wEY 3. sk, 7K CisHuO,, mp
124~125 ‘C. 'H-NMR (500 MHz, CDCl3) &: 5.02
(1H, br's, H-15), 4.75 (1H, br s, H-15), 3.72 (1H, t, J =
9.5 Hz, H-6p), 3.42 (1H, dd, J = 4.0, 6.5 Hz, H-1a),
2.33 (1H, ddd, J = 2.0, 5.0, 13.0 Hz, H-30), 2.24 (1H,
septd, J = 2.0, 6.5 Hz, H-11), 2.07 (1H, ddd, J = 5.0,
13.0, 13.0 Hz, H-3p), 1.91 (1H, s, H-8), 1.85 (1H,
ddd, J = 2.0, 4.0, 12.0 Hz, H-2a), 1.75 (1H, br d, J =
9.5 Hz, H-50), 1.53 (1H, m, H-2B), 1.53 (1H, m, H-8),
1.43 (1H, br s, 1-OH), 1.27 (1H, m, H-70), 1.19 (1H,
m, H-9), 1.17 (1H, m, H-9), 0.95 (3H, d, J = 6.5 Hz,
H-13), 0.87 (3H, d, J = 6.5 Hz, H-12), 0.71 (3H, s,
H-14). "C-NMR (125 MHz, CDCL) 8: 145.6 (C-4),
106.9 (C-15), 78.2 (C-1), 66.6 (C-6), 55.2 (C-5), 48.8
(C-7), 41.2 (C-10), 36.0 (C-9), 34.7 (C-3), 31.3 (C-2),
25.2 (C-11), 20.8 (C-13), 17.8 (C-8), 15.8 (C-12), 11.1
(C-14). DA%l 5 e s A 80, %eth
W3 h 1,60 " FRIERE-4(15)-4 .

tEY 4. LRy, 71 CisHuO;.
'H-NMR (500 MHz, CDCls) d: 2.65 (1H, m, H-3),
2.19 (3H, s, H-15), 1.20 (3H, s, H-13), 0.89 (3H, d,
J = 6.5 Hz, H-11), 0.69 (3H, d, J = 6.5 Hz, H-12).
BC-NMR (150 MHz, CDCl3) 6: 210.5 (C-14), 72.0
(C-8), 56.0 (C-3), 54.7 (C-9), 48.4 (C-5), 45.7 (C-4),
41.1 (C-7), 28.5 (C-10), 27.6 (C-1), 24.3 (C-2), 22.0
(C-6), 20.9 (C-11), 19.3 (C-13), 19.3 (C-15), 14.6
(C-12). DA_EXcli 5 scmpaboE sEA s, %etk
HW 4 59 100-F2 I 0] 2 -4- .

A 5: U, 5373 C3oHasOs3. 'H-NMR
(500 MHz, DMSO-dq) d: 5.11 (1H, s, H-12), 3.43 (1H,
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dd, J = 6.8, 11.7 Hz, H-3), 0.66 (3H, s), 0.70 (3H, s),
0.80 (3H, d, J = 6.2 Hz), 0.85 (3H, s), 0.88 (3H, s),
0.89 (3H, d, J= 6.2 Hz), 1.07 (3H, s). “C-NMR (150
MHz, DMSO-dg) 6: 178.2 (C-28), 138.2 (C-13), 124.6
(C-12), 76.8 (C-3), 54.8 (C-5), 52.4 (C-18), 47.0
(C-9), 46.8 (C-17), 41.6 (C-14), 39.6 (C-8), 38.5
(C-19), 38.5 (C-20), 38.3 (C-4), 36.5 (C-10), 36.5
(C-22), 362 (C-21), 32.7 (C-7), 30.2 (C-15), 28.2
(C-1), 282 (C-23), 27.5 (C-2), 23.8 (C-16), 23.2
(C-11), 23.2 (C-27), 21.0 (C-30), 18.0 (C-6), 17.0
(C-29), 16.9 (C-26), 16.0 (C-24), 15.2 (C-25). LA L%k
W 5 Sk IRE AR — 8, S A 5 O BE LR .

WA 6: Tt lbik, 73§30 C3oHs00,. 'H-NMR
(500 MHz, CDCl3) 6: 5.60 (2H, m, H-23, H-24), 3.28
(1H, m, H-3), 1.31 (6H, s, H-26, H-27), 0.97 (6H, s,
H-18, H-29), 0.89 (3H, s, H-28), 0.86 (3H, d, J = 5.5
Hz, H-21), 0.81 (3H, s, H-30), 0.56 (1H, d, J = 4.0 Hz,
H-19), 0.30 (1H, d, J = 4.0 Hz, H-19), "*C-NMR (150
MHz, CDCLy) d: 138.4 (C-23), 124.6 (C-24), 77.8
(C-3), 69.7 (C-25), 51.0 (C-17), 47.8 (C-14), 46.9
(C-5), 46.1 (C-13), 443 (C-4), 39.5 (C-22), 38.0
(C-20), 35.4 (C-12), 34.6 (C-15), 31.8 (C-2), 30.9
(C-1), 29.4 (C-19), 29.0 (C-26), 28.9 (C-27), 27.1
(C-7), 25.4 (C-16), 25.1 (C-11), 24.9 (C-10), 24.4
(C-30), 20.1 (C-6), 19.0 (C-9), 18.3 (C-28), 17.3
(C-21), 17.1 (C-18), 13.0 (C-29). LA L% 55 SCHRR
BHA S, B E Y 6 hIFIRIE-23Z-9%-
3B,25- %,

wEW 7. WEMRY, 51X CiHig0s.
'H-NMR (500 MHz, acetone-dg) o: 9.64 (1H, d, J =
7.5 Hz, H-y), 7.59 (1H, d, J = 16.0 Hz, H-a), 7.38
(1H, d, J = 2.0 Hz, H-2,), 7.21 (1H, dd, J = 2.0, 8.0
Hz, H-2, H-6), 6.92 (1H, d, J = 8.5 Hz, H-5), 6.66
(1H, dd, J = 8.0, 16.0 Hz, H-B). LA I %4 55 SRk A
—, et B T 4R3I SE AR

1&’*%8 T A, mp 153~154 °C, 731
i, C11Hi603. 'H-NMR (500 MHz, acetone-dg) 6: 5.70
(1H, s, H-7), 434 (1H, m, H-3), 1.79 (1H, s, H-9),
1.47 (1H, s, H-10), 1.28 (1H, s, H-11). "*C-NMR (150
MHz, acetone-dg) J: 182.5 (C-8), 171.9 (C-6), 112.9
(C-7), 86.7 (C-5), 66.8 (C-3), 47.3 (C-4), 45.6 (C-2),
35.9 (C-1), 30.7 (C-9), 27.0 (C-10), 26.5 (C-11) BA -

Hod 5 SCiE R A S, Ktk A Y 8 B
EARIER

th&W 9: Lk, mp 217~218 C, 41
3 C30Has04. 'H-NMR (500 MHz, acetone-de) J: 6.53
(1H, dd, J=3.0, 10.5 Hz, H-12), 5.70 (1H, dd, J = 2.0,
10.5 Hz, H-11), 3.56 (1H, d, J = 10.5 Hz, H-24), 3.39
(1H, d, J=10.5 Hz, H-24), 2.57 (1H, dd, J = 2.5, 15.0
Hz, H-20), 2.26 (1H, d, J = 10.0 Hz, H-19), 2.19 (1H,
d, J=4.7 Hz, H-1p), 2.13 (1H, m, H-9), 1.98 (1H, m,
H-19), 1.77 (1H, m, H-15), 1.74 (1H, m, H-5), 1.74
(1H, m, H-la), 1.73 (1H, m, H-6), 1.54 (1H, m,
H-6pB), 1.48 (1H, m, H-7), 1.42 (1H, m, H-22), 1.41
(1H, m, H-21), 1.40 (1H, m, H-7), 1.29 (1H, m, H-21),
1.03 (1H, s, H-23), 1.01 (3H, s, H-15), 0.95 (3H, s,
H-25), 0.90 (3H, s, H-27), 0.87 (3H, s, H-30), 0.83
(3H, s, H-26, 29). "*C-NMR (150 MHz, acetone-de) o:
219.0 (C-3), 177.8 (C-28), 136.9 (C-13), 133.5 (C-18),
127.1 (C-12), 126.4 (C-11), 67.8 (C-24), 54.2 (C-5),
52.8 (C-9), 8.7 (C-4), 46.9 (C-17), 42.9 (C-14), 41.3
(C-19), 41.1 (C-8), 38.1 (C-1), 37.6 (C-21), 36.8
(C-10), 36.3 (C-22), 36.2 (C-2), 33.3 (C-16), 33.1
(C-20), 32.6 (C-30), 32.1 (C-7), 25.9 (C-15), 24.4
(C-29), 20.2 (C-6), 20.1 (C-27), 17.8 (C-23), 17.2
(C- 25) 16.7 (C-26). LA EEH 5 SOl iE FEA —
ol e b 54 9 o 24-FFE-3-4548-11,13(18)-
FHUR 28R
4 HEEMETRIE

KIS, AR T 5wl E4) 2. 3. 4
MZWR AW 6. 9 WAE S ZEAIFT B Bacillus
subtilis. KIGFFHE Escherichia coli. iy (R4 18 B
Candida tropicalis F14x ¥ 4 9] % 3K B4 Bacillus
subtilis WIANEAEH . EHNE 6 mm, #M2£ 7 mm
(AR, 38 FH AL 5o Bl A K ) S 36 B e, 400
PN 1X10°~1X 10%mL, SCIGFESH IR
. (DMSO) FIE M, ZBTEH AR 100 pg/mL.
S IR 1 R 1 D P 5 5 el 0 BT B AR 1K/
PRI, SR 2% NBHEXTR, DMSO (4%) A=
P56

T T U5 A o B AR, RIS
4 N4 R AT ER R 99 I IRV E T, TR R R
ZEFRAF R AT 22 IR BRI R A v B AR A 4 )
TERT, A &nt 4 Al dhd Jeam e i .
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