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# E:. BW XM Dracocephalum heterophyllum WAL BT 8 %, JFIMTIGTERIE. 3% NHIE R
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Yh 4y B85 9 MESY, RIKEE N B-B 2 (B-sitosterol, 1), 1B,50- 4 HBEARL-HLE-(15)-7% [1PB,5a-diangeloyloxy-
1B,60- ¥ HuAkE-4(15)-4% [1B,60-dihydroxyeudesm-4(15)-ene, 3] 100-F23LH|Z-4-[] (10a-hydroxy-
oplopan-4-one, 4). AERPR C(ursolic acid, 5). FAPT/RIE-23Z-1-3B,25- /¢ (cycloart-23Z-ene-3B,25-diol, 6). 4-F2%E-3-F4
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S 2 Dracocephalum heterophyllum Benth
RIFTERE 2B Z AR ARY), X4 a4k 1
16, A THE. Hlrs BraE. vum AUy &5 H,
DUAFINZ, AN AR, AEE. %
JEFEAE R Z N, A AL hE
Ji WRELGE R . Rtk g 4 U LA kA
W, A NANERIE, RYE. JiEH TI07 %
Wi 975 15 95 (1045 48 FH 2 o A B 36 1 1 Wi 0% 1 FH
B LA B AR AR B, 2B SCaGiE s, /R
PRS2 RS2 Y 16 g/kg, A1 IERZ AR
YERY, (HE AR, 24 1k, Smd itk
2 RSP TR L S ) AN EHLER S
GTo A TR IR 85y, RIS R
T R AEIE RSy, ARV R B H N R
PR S35 22 BT T A6 S E 9T, il IE
BARERCRE (Ll il 32 (i (PTLC) RIHL4S
i TG N R I oy 8549 2] T 9 M s
Wy, oy %E R B-Ar i EE (B-sitosterol, 1)+ 1B,5a-

Yt HER: 2010-07-11

1EHEN: TEM  Tel: 13609375824 E-mail: renaim@mail.1zjtu.cn

Y AR SR - R BE-(15)-9%  [1B,5a-diangeloyloxy-
eudesm-(15)-ene, 2] 1PB,60- —F&F A fe-4(15)- 4
[1B,60-dihydroxyeudesm-4(15)-ene, 3]+ 10a-F£3E4
5 -4-i (10a-hydroxyoplopan-4-one, 4). f&RR
(ursolic acid, 5). /R iE-23Z-44i-3B,25- — i
(cycloart-23Z-ene-3B,25-diol, 6). 4-F£FE-3-FI4 kL
RS (4-hydroxy-3-methoxycinmamaldehyde, 7)+
3 BN iE (loliolide, 8) . 24-F3 5E-3-4/8-11,13(18)-
FBUR T -28-TR  [24-hydroxy-3-oxo-11,13(18)-
oleanadien-28-oic acid, 9]. HAtb&Y 2~9 I
KM ZJETED T 7y B33 Ry, 673 854G 21 14k
BYHAT T YNSRI .
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Varian Mercury Plus—400 %R 3L ¥= 9% 31X,
RE—35285A Jighh 7 AL C Bl oR AL Es) O,
ZFT7c —FERAMI A C bt RE e AR A AS s il A PR
D] o ANIERIUMS (R 1E ) AT (0 Ak i o 7 B e R 4
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M8 k1t [ Merck 28 w4277, 8 2 ek i ok A
WAL TEEH A W= e BT FIA R 23 M4t

M7 % Dracocephalum heterophyllum Benth
AT 2008 9 HRTHMA KRB, M2 MAgil
KA T2 B s R B 55 52, WAL T 22 0AS
WY TR =,
2 RESSE

S A A 45 kg, EilT, BEE, B 60 L
70% LPEHERAEE 3 I, BER 7 d, GIFRIGE,
TR [N 2549 BOR B 145 g0 KRB EIE T 1.5 LI
K (60 CH H, IR IE T EERHL, RRIK
WA EA 2 L, X3 I, S FFAEUR, Ik
FEIFDSCEE T, 5007 34 g IF T BSR4 14 g.

WAL (34 g, A (200~300 H) fEig
A B, IECRE-AET (10 0 150 0 1) BREEDE
JBi, P2 A I HEAR L R L4 Fr 1~5.
Fr. 1 HIECQ R B ELS A% 1 (40 mg); Fr.
2 H (300~400 H)> fEfEFES 2, LLUE k-
4T DR, R EVERAAM S 216 mg)
FI—RA, 2R H 2 02 a2 B, IR
3459 4 (RfF=0.45, 8 mg); Fr.3 il (300~400
HO it iiii g, CUE OB AN (711D
R, KBRS AEY 3 (20 mg) Fl—IRA
Y, RS R RP-18 (A3l y B, DL -
K (501D REEMGHED S (9mg), LUHIEE-
K (351 REEMAUEY 6 (4mg); Fr.4 H
(300~400 H) A2, PLUE Ch-BER &
B (4.5 1) REVEHSLEY) 7 PP A —HAR
Y, AW T R IE QTR (60 1D IREVE
ARG 7 (8 mg), AR H RAHFE RP-18
ity e, DHE-/K (20 1) REERRSLEY
8 (4 mg), LUFEE-/K (6: 1) REVMENLEY
9 (15mg).
3 Mm% E

& 1. Lk, 7373 CoHs0, 5 -
A S IR S HEAT TLC AU, 76 2 MR IR R N A
AHIFEIM RE AH, RN, BAWEARERL. %o
GY1 R B R

tEY 2. LEHRY, 57K CisHyOs0
'H-NMR (500 MHz, CDCl3) &: 4.68 (1H, br s, H-15),
478 (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 ScikapaE A — 5™, %tk
G 2 0 1B,50- = AR - HEbE-(15)-J o

'f‘hé‘% 3: %él&%ﬁ—‘: ﬁ%iﬁ C15H2402’ mp
124~125 ‘C. 'H-NMR (500 MHz, CDCl3) 6: 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, CDCL3) 6: 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 EXels 5 curaria e A s, %eth
W3 h 1,60 " FRIERE-4(15)-H5 .

tEY 4. LRy, 71 CisHuO;.
'H-NMR (500 MHz, CDCls) §: 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 scmpabos ieA s, %etk
HW 4 9 100-F2 I 0] 2 -4- .

A 5: A, 4373 C3oHasO3. '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). UL %%
5 SR IRE A — B, S A 5 O BE LR .

AW 6: Tota ik, 413X CioHso0,. '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). LI EH¥ 5 S0k
EIA B, B 6 JyIRB IR E-23Z-H5-
3B,25- 1%,

wEW 7. WEEMRY, 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 40 5 STk FEA
—, St B T N 4RI 3- A SR R

&Y 8: A, mp 153~154 C, 7T
i C11H1603. '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 e E A S, etk A 8 B
MR,

&Y 9: LsA, mp 217~218 C, 4T
3, C30Has040 '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-6B), 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-d) J:
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). VL % ¥ 5 ek i e A —
HU, Kt B 9 b 24-F23-3-54R-11,13(18)-
FHUR 28R
4 HIEE TR

KBRS, WA T 5w E&4) 2. 3. 4
M=K AY 6. 9 WA EZEAIFF B Bacillus
subtilis. KJGFFE Escherichia coliv iR 2218 B
Candida tropicalis F14x 38 {4 9] % 3K B Bacillus
subtilis WANFEAVER . EMH WAL 6 mm, #ME 7 mm
(AR, 38 FH AL T B A K ) S 36 s e, 40D
WREH 1X10°~1X 10%mL, SEIRES A — P IEp
. (DMSO) iRXFEME, LRI N 100 pg/mL.
SIS0 A A0 BV P (%) 5 55 H D B P AR 1R/
PRI, SR 2% NBHTEXT R, DMSO (4%) h=
EROPiGH

T T U5 P o B AR, RIS
4 N e O A K R S IR AR A
ZEFUAT B BT 22 B RE AN K AT 1 3 A Y
YER, HARAEYT 4 B mh s JomsivE .
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(HEZZERR) BEAE T EEREAYI IS R IORERSALICER (R—#)

AN KRB G E L LR, RAHPHIMBROZA, aFEEFLUYoHFLERL I (FEHFLE)
AR BEERRT H (L&) AR hheh CF BB FLEY BHERE+ELE DMK FETIPLZASET 2011
F 9 ATAELERIT. RBRKEIHD MW ES SRR E. Aol bmEA TR, BiFsEy ESFam
&, B ELERAMBIE. S IAERERAFT—BEOREM I ELERSEN R X ERXAL,

1 EXHZE

(1) FEILHFRE NI IES. FHER, FFE; (2) AR FEFEMBREL WP EA; (3) 3
EHAN R F o RARR, (4) RF Y. RAEFRSLRESWARL; (5) 8. RABGYAR AR ESHAT; (6)
AEMBARG B, AN RRESMEMAR; (7) hAMA. CQRMHAE SRR ESNARL,; (8) HhdphthRE K nF25K3)
N (9) A MAN R FE Ak B AR, (10) Bk a2 8 5ik. K, (11) Stk odae; (12) 4
F(&a. Rt @) SN FEMRT; (13) i ENAedF AR oA T A .

2 fEXER

(1) ANMFLEBALEARKAN L AL, A—2etldrk. (2) #5ke), #XFAL (FEHFLE) 2011 F
% 1 R, (3) BRI EAE, Filsthd, #XRAST, —ERERH, FAHGRM. (4) EIALENFE: 2011
£ 7 R 30 8B (LHEAE), BEREHFEIUHERAELFEITHELNEE., R HFEFLIHLE
daojinbei@yahoo.com.cn; zgyxzz@cpa.org.cn ( AFARH iE B By EARAEL ).

3 ABUE A E

BFEl: 201149 A TF4) (&) W Lk (BARELE il )
4 WIFER

BEARKRE L3 ARG HF AR E N E L o+ RATRL, Fh R AL —F L3 4 (3000T/%) —F£6
£ (2000 /% ). Z5#104% (1000 T/%). 35— —FLHEXAMFFELARZTERE (CFTESFLEY LA A,
5 BRZMBIEBEZ X

Hodk: JLF WA X KA 4 5224 SOHO A5 4% 1803 £ (¥R%: 100022)
BAEA: T4, BF
$,3%: 010-58698031 % 65; 010-58699275 4% 829



