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E: BB WITREEL Isodon serra (Maxim.) Kudo ML # > K HARSMTR | PUMRGIE, ik RTEERE . HP-
20 RALIHAE . Sephadex LH-20 K2kl 4 HPLC #4757 Biaiifl, ARIE I B g EdE 45 @ T st S i 4l . SR
RAW264. 7 BALTANARSM TR TG PE, MTT 0@ RAMU M TG PE, &R MW Ea s 15 Me G, /ilseERl
(+) -15-hydroxysalvinolone (1), 11, 12, 15-trihydroxy-8, 11, 13-abietatrien-7-one (2) . graciliflorin F (3) | graciliflorin E
(4) . margocilin (5) . miranthin B (6) . gerardianin B (7). 16-acetoxy-7a-methoxyroyleanone (8) ., 15-hydroxysalprionin (9) |
rabdosin D (10) . wulfenioidin G (11) . 19-hydroxytotarol (12) . 3B-hydroxysempervirol (13) | isopimara-7, 15-dien-3f-ol
(14) . graciliflorin A (15), tb&# 2~3. 9~10 Fl 15 (10 pmol/L) HJ NO A= ALl 2K H 53 70% , 159 2 Hil 4
(20 pmol/L) X A ' 40 H R 40 B 769-P HZE KA HI R 4514 51.10% | 52.66% , &5it k&2, 5. 7TM9~151
FERMNEEF R EEE], (LEY 2~3, 9~10 F1 15 BRI TEN, E&Y 2 F1 4 BA RO iE M
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Chemical constituents from Isodon serra and their in vitro anti-inflammatory and
antitumor activities

CHEN Jian-ping',  LIU Xiao-ying",  LIU Yan’,  WANG Xiao-juan’

(1. Yingtan Inspection, Testing and Certification Institute, Yingtan 335000, China; 2. State Key Laboratory of Natural Product Chemistry, Lanzhou
University, Lanzhou 730000, China))

ABSTRACT: AIM To study the chemical constituents of Isodon serra ( Maxim.) Kudo and their in vitro anti-
inflammatory and antitumor activities. METHODS Separation and purification were performed using silica gel,
HP-20 macroporous resin, Sephadex LH-20 and semi-preparative HPLC, then the structures of obtained compounds
were identified by physicochemical properties and spectral data. The in vitro anti-inflammatory activity was evaluated
by RAW264. 7 model, and the in vitro antitumor activity was determined by MTT assay. RESULTS Fifteen
compounds were isolated and identified as (+) -15-hydroxysalvinolone (1), 11, 12, 15-trihydroxy-8, 11, 13-
abietatrien-7-one (2), graciliflorin F (3), graciliflorin E (4), margocilin (5), miranthin B (6), gerardianin B
(7), 16-acetoxy-7a-methoxyroyleanone (8), 15-hydroxysalprionin (9) , rabdosin D (10) , wulfenioidin G (11)
19-hydroxytotarol (12) , 3B-hydroxysempervirol (13) , isopimara-7, 15-dien-3-ol (14) and graciliflorin A (15).
Inhibition rates on NO production of compounds 2-3, 9-10 and 15 (10 wmol/L) were more than 70% . Growth
inhibition rates of compounds 2 and 4 (20 pmol/L) against human renal cell carcinoma 769-P were 51. 10% and
52.66% , respectively. CONCLUSION Compounds 2, 5, 7, 9-15 were isolated from I. serra for the first time.
Compounds 2-3, 9-10 and 15 have in vitro anti-inflammatory activity, and compounds 2 and 4 have in wvitro
antitumor activity.

KEY WORDS: Isodon serra ( Maxim.) Kudo; chemical constituents; isolation and identification; anti-

inflammatory activity ; antitumor activity; cytotoxicity
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B [sodon serra (Maxim.) Kudo NEIERIL
QERZRIBMY), MARRIRRL K FS, FE5)
i FIREVGR B4R, EMEmX, 2 —-MAE
PIFHEAAEY), FIRTAEDE | gk | NG5,
PESCHRAE, BEE A rh FES AW MR, W
B2 MR a Y, Hoh kb a2 H 3%
5T, AT DL FEAZ BB ARA B e RIS i

PARZG PP R, R AR RS ) KK B
YWEAYMEERY", Bae '™ ZHK AR
AT R DT 5EAZ 4 Y il Nodosin A ik 2 1 i A &5
FEANNE HCT116 #8458, tbah, Scik [9] i, &
W HAT —ERPUR . PURTEE 5T E 2R
SRR, I, AN S A [ N AME B RRH SCHF
FEREERL b, XHZAEY A o AT A0, IEXF
AL S WA TR ML R ST Iigg i P 2, LU
PR E AR, BRI A IR 52
B A
1w

B R Rl N Bz ARSI 2 A BR A
AR A 2020 4F 8 HOREHT ARBIEILT,
ZEWRI) R Bl PR IS 25 S IR R 452
FEYR LB Isodon serra (Maxim.) Hara,

LC-52 f il # o 8RR (3% AL [ HPLC, 3835
B (demt) BHECABRAT ] KQS5200E 7 i i
Peds (Bl AR A BR A | ) 5 e e 25 R AX
(LR A A ER T ) s BT R (T8
Sartorius 23] ) 3 Avance NEO 600 Y& A& A% w97 Ik
A (PR LA F ) 5 Agilent 6560 i = 8K I
AR T 2 - 5 I [B) RAT BT A (e L HE A
Al); BB (W EE SRS A RA ) ;
PRy (R BT AR ) ) HBS-1096A
bR BT (R s PR S B s A IR AW ) o #E )2
BreEfE (200~300 H, & 4 U5k i 700 A R
N s R OGEREEERIAR (M E VLA RERTT &
HBR S F)); Sephadex LH-20 (2% [E GE 4y #));
HP-20 RALWAE (HA=ZE2H),

—AAL R RGN & (LS S KR AEYEOR
HBEZF) 5 Cell Counting Kit-8 (CCK-8, ifEH
T HAR A A PR A W) 5 JBe DMEM = i 85 5%
B RPMI 1640 Figedt (GRS AE YRR A
FRAHE]) 5 R4 (LR DR B A B
AT BRR-FEHR [10 000 U/mL, FEERE
IREHE (PE) ARAF T Bralpusk (KA
B LA R D) . — LB (LA e

IR A A R A ) 5 AR AR -,
( Lt A= Yy e 2R A BR /A ) 5 LPS, WEMK
(MTT) . PBS (dtamiZEERHEAWAR), HEE,
I (g, EEREAR); 95% S fE, H
B, LR, AW, AWM, W (5
Braf, FEvBEAk TAHRA ) gidok (bu i
MG IRAF) .

/)N BB LA L 1 IS 40 S RAW 264, 7 11 H
B TR PR T 5 N 20 B e 200 L 769-P
W 1 v [ A R SR A o
2 REESE

W HRE B 45 15 kg, MEER A 20 L
95% LB, FEIRB IS 3 K, FBUK 50 C ik
Wedn T4, BREMA 2 LAKEM, H1.5L2RE
BRAEHL 3 IR, & BOR W46 5 1% £ R & B #E Ty
(650 g) FIKJZ, &R & FRAH B Y 4 keI FE
(200~300 H) 2EHr, ViAbE-Lm Al (10 2 1~
1:1), ZFEWBE-HIEE (10: 1~1:1), PEEHE
VeME, 5E18 N4 (A1~AL8),

4> AT (12 g) %4 Sephadex LH-20 ¥ Ji2 #
(W sh A — & TP e-F 2 50 : 50) 20 ES, 75 Bl -~
Bl1, #H4) B4 % Sephadex LH-20 (ifi#hAH 80% !
%) 4yES, 45 B4-1~B4-3, ZH4) B4-2 (80 mg) %4
04 HPLC (FishH 80% H i) 48, f5iks
Y1 (8 mg, t,=11.8 min), 24 B8 £ Sephadex
LH-20 (JshiAH 80% W EE) #lifk, 1% B8-1~B8-5,
2141 B8-1 24 HPLC (Wi EE-7K 5« 95~
100: 0) 4085, S5 8 (2 mg, 1, =32.85
min) ; 4143 B8-3 £2F 4 HPLC (i ghAH H -7k
5:95~100 : 0) 4rE5, 14 C1~C3, 447 C1 &2
#14 HPLC (WizhAH P EE-K 70 = 30) 438, 54k
A3 (6.8 mg, t;=12.2 min),

04y A8 (23.4 o) ZREMAEE, LUIAT i EE-
LBROTE (1: 1), LT, — & W b i
(10: 1~1: 1), FEERREEVERE, 15 A8-1~A8-4; 4l
gy A8-2 ZRERCHSTES, 54 D1~D3 X4k &9 13 (20
mg), 44 D2 24614 HPLC (3 shAHF - /K 70 -
30) 43, A 14 (20 mg, 1,=10.1 min),

o A9 (26.5 g) ZRREEAE (U S A i k-
LTRSS 1~7 1) 418, 15 G1~G9, 4 G2
(1.8 g) ZrEBHEsTE, ViAimik-2 R LhE (15
I~1:1) B, 5 G2-1~G2-4, 414y G2-2
(133.6 mg) Z2Fiil%& HPLC (sl EE-K 60 :
40) JrEs, AW 12 (3 mg, 1,=8.4 min); 4
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43 G4 22045 HPLC (st NE-7K 47 = 53) 4l
b, BbEa¥ 2 (6 mg, 1,=57.6 min); 4% G6
2 Sephadex LH-20 (Uil AH 80% HIEs) #lifh, 1%
G6-1~G6-3, ZH4% G6-2 222445 HPLC (WishHH
fiz-7K 80 : 20) 43ES, 15 H1~H4, 44> H1 22kl
#% HPLC (zhAHH EE-/K 70 = 30) 2r e, 194k h
P9 (10 mg, t,=15.6 min), ZH4> H3 ZFH14%
HPLC (JRENHF ALK 80 : 20) 708, HBib&W 7
(1 mg, t;=9.2 min); #4r G7 £ Sephadex LH-20
(VishAH 80% HEE) 7, 3 11~13, 44 12 &2
il HPLC (shAH EE-7K 60 @ 40) 4385, 151k
G4 (2 mg, t, =17.6 min); #H4 G8 &
Sephadex LH-20 (IiizliAH 80% HREE) 7%, 15 J1~
JA, 4y 11 22404 HPLC (R shH B -k 65 -
35) 43ES, FMEAY 10 (5 mg, 1,=46.6 min)

A5 A10 (23.5 g) GARERAESE, LAl
Bt-ZFROHR (5:1~1:1), ZROHE, & H
Be-HEE(10 = 1~5: 1), PEERREEVENL, 153 A10-1~
A10-5, 157 A10-2 ZrERCHE T 85, LUAT T k- TR
ZWE (50:1~1:1), ZMROEE. WEER RN,
RL1~L3, 4045 12 2045 HPLC (3 gl AH H -
K85:15) /&, AW 6 (20 mg, t,=17.3
min) , 2057 A10-4 26k AE 405, UL A i EE- £ R
ZBE (5:1), ZMROER, —FPHE-HEEL(10 = 1~
S5:1), WEEBSEEVREL, 5 M1~M4, 4145y M2 £
Sephadex LH-20 (sl 80% FHIEE) 43S, 15 M2-1~
M2-3, 44 M2-2 Z22F:4il % HPLC (i slAH H -7k
65:35) - E, LG 15 (6 mg, 1, =17.7
min) ; 44 M3 SRS E, LAME-2R 4
Mg (2:1), ZROWR., AP E-HEE (10: 1~
5:1), HEEBREEVEMR, 4 N1~N4, 45 N2 &
Sephadex LH-20 (il #l#H — 5l H Joe-FH BE-7K 5+ 5
1) 438, 18 N2-1 ~ N2-3, ZH4y N2-2 4 2F 6l 4%
HPLC (RhtHHEE-/K 70 : 30) 7085, a5
(2 mg, t;=14.9 min),

A A12 (23.27 ¢) LRERHEATES, LAl
Bt-ZFROHR (3:1~1:1), LRRCHEE, &
Be-FEE (10 2 1~1: 1), HIEEREEEVERL, 153 P1~
P5, #H4) P2 Z22F4il45 HPLC (i shAH B EE-/K 80 :
20) M, AW 11 (5.5 mg, 1,=15.9 min),
AHFFE 45 HPLC MR TR #3920 3. 0 mL/min,
Rl A< 348 254 270 nm,,

3 4HMETE

k& 1. HER AR, ESI-MS m/z; 353.30

2620

[M+Nal*, 2> ¥ Cy,H,0,.,'H-NMR (600 MHz,
methanol-d, ) 6: 7.53 ( 1H, s, H-14), 6.38
(1H, s, H-6), 3.49 (1H, m, H-la), 2.02
(IH, m, H-2a), 1.77 (1H, m, H-3a), 1.69
(3H, s, H20), 1.64 (3H, s, H-17), 1.61
(3H, s, H-16), 1.58 (1H, m, H-2b), 1.45
(1H, m, H-3b), 1.39 (3H s, H-19), 1.35
(3H, s, H-1b), 1.28 (3H, s, H-18);"” C-NMR
(150 MHz, methanol-d,) &: 186.4 (C-7), 176.9
(C-5), 148.6 (C-12), 142.4 (C-11), 138.3
(C-9) (C9), 130.7 (C-13), 122.4 (C-6),
121.6 (C-8), 114.2 (C-14), 74.5 (C-15),
42.4 (C-10), 40.3 (C-3), 37.8 (C-4), 33.9
(C-1), 32.2 (C-18), 29.2 (C-16), 29.2 (C-
17), 28.4 (C-19), 23.5 (C-20), 18.2 (C-2),
PhEER 500k [10] HiESaA —3, el
(+) -15-hydroxysalvinolone

G 2, WELPIRSAE(PE), ESI-MS m/z:
377.43 [M+H]", 43 ¥ C, HyO4 ' H-NMR (600
MHz, methanol-d, ) 6. 7.43 (1H, s, H-14),
.39 (1H, m, H-la), 2.55 (2H, m, H-6),
.81 (1H, m, H-5), 1.79 (1H, m, H-=2a),
.59 (3H, s, H-16), 1.58 (1H, m, H-2b),
.57 (3H, s, H-17), 1.51 (1H, m, H-3a),
.41 (3H, s, H20), 1.35 (1H, m, H-1b),
.30 (1H, m, H-3b), 1.00 (3H, s, H-19),
.95 (3H, s, H-18); "“C-NMR ( 150 MHz,
methanol-d,) 8: 200.3 (C-7), 149.5 (C-12),
142.9 (C-11), 139.3 (C9), 129.7 (C-13),
123.2 (C-8), 115.9 (C-14), 74.4 (C-15),
50.7 (C-5), 41.1 (C-3), 40.0 (C-10), 36.0
(C-1), 35.0 (C-6), 33.0 (C-4), 32.3 (C-18),
29.2 (C-17), 29.1 (C-16), 20.5 (C-19), 18.6
(C-2), 16.5 (C-20), DL E#dESCHk [11] i
ERA—F, MEE N 11, 12, 15-trihydroxy-8,
11, 13-abietatrien-7-one,

k& 3. EE KK, ESI-MS m/z: 410.70
[M+Na]", 4 F30 C,,H,0,,'H-NMR (600 MHz,
CDCly) 6: 7.56 (1H, s, H-14), 6.47 (1H, s,
H-11), 4.60 (1H, dd, J=11.7, 4.8 Hz, H-3),
3.41 (1H, m, H-la), 2.10 (3H, s, H-22),
2.00 (1H, m, H-2a), 1.95 (1H, m, H-2b),
1.72 (3H, s, H-16), 1.70 (3H, s, H-17),
1.67 (3H, s, H-20), 1.43 (1H, m, H-1b),
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1.36 (3H, s, H-18), 1.23 (3H, s, H-19);"C-
NMR (150 MHz, CDCl,) &: 185.3 (C-7), 170.7
(C-5), 170.6 (C-21), 146.6 (C-12), 141.9
(C-6), 136.8 (C-9), 129.5 (C-13), 124.7 (C-
14), 122.6 (C-8), 114.9 (C-11), 78.6 (C-3),
77.2 (C-15), 42.5 (C-4), 41.6 (C-10), 30.5
(C-16), 30.5 (C-17), 30.3 (C-1), 28.1 (C-
18), 24.3 (C-19), 23.7 (C-2), 23.6 (C-20),
21.3 (C-22), VA EBIESICIR [12] ol HAR—
2, WERE R graciliflorin F

G 4. EEIRGIA (WEE), ESI-MS m/z.
367.55 [M +Na]*", 4r F 3 C, Hy O,.,'H-NMR
(600 MHz, CDCl,) &: 7.60 (1H, s, H-14),
6.45 (1H, s, H-11), 3.34 (1H, m, H-la),
3.24 (3H, s, H-21), 1.99 (1H, m, H-2a),
1.73 (1H, m, H-3a), 1.68 (3H, s, H-20),
1.65 (3H, s, H-16), 1.63 (3H, s, H-17),
1.61 (1H, m, H-2b), 1.44 (2H, m, H-1b,
3b), 1.37 (3H, s, H-18), 1.28 (3H, s, H-
19);7C-NMR (150 MHz, CDCl,) §: 185.4 (C-
7), 174.9 (C-5), 146.2 (C-12), 141.5 (C-6),
138.3 (C-9), 127.3 (C-13), 123.5 (C-14),
123.2 (C-8), 116.0 (C-11), 80.6 (C-15),
51.0 (C-21), 42.2 (C-10), 40.6 (C-1), 38.1
(C-4), 34.1 (C-3), 33.2 (C-18), 29.4 (C-
20), 26.3 (C-16), 26.1 (C-17), 24.6 (C-19),
18.7 (C-2), VI LB#l 53cmk [12] i FEA —
, WERE R graciliflorin E

&Y 5. EEAKAK, ESI-MS m/z: 339.10
[M+Na]", 4 F30 C, Hy,O,,'H-NMR (600 MHz,
CDCl,) &: 7.90 (1H, s, H-14), 6.70 (1H, s,
H-11), 3.57 (1H, m, H-3a), 3.13 (1H, m,
H-15), 2.61 (2H, m, H-6), 2.33 (1H, m, H-
1b), 2.12 (2H, m, H-2), 2.06 (1H, m, H-
5), 1.94 (1H, m, H-la), 1.26 (6H, dd, J=
15.4, 6.9 Hz, H-16 ~ 17), 1.23 (3H, s, H-
20), 1.02 (3H, s, H-19), 1.01 (3H, s, H-
18) ;" C-NMR (150 MHz, CDCl,) &: 198.3 (C-
7), 158.2 (C-12), 156.1 (C-9), 132.7 (C-
13), 126.6 (C-14), 124.7 (C-8), 109.9 (C-
11), 75.2 (C-3), 42.8 (C-4), 37.5 (C-10),
37.5 (C-1), 35.5 (C-16), 30.5 (C-2), 27.5
(C-20), 26.8 (C-15), 25.4 (C-19), 23.2 (C-
17), 22.5 (C-6), 22.3 (C-5), 21.7 (C-18),

DL RS Sk [13-14] fGEFRA B, e
A margocilin

a6, B AFIRGAK (HEE), ESI-MS
m/z; 395.18 [M+Na]*, 43+ Fik C,,H,,0,, ' H-NMR
(600 MHz, CDCl,) &: 6.81 (1H, dd, J=9.8,
3.1 Hz, H-7), 6.50 (1H, dd, J=9.7, 3.2 Hz,
H-6), 4.30 (1H, dd, J = 10.6, 7.3 Hz, H-
16a), 4.24 (1H, dd, J = 10.6, 7.8 Hz, H-
16b), 3.37 (1H, m, H-15), 2.88 (1H, m, H-
la), 2.16 (1H, t, J = 3.2 Hz, H-5), 2.0l
(3H, s, H-22), 1.70 (1H, m, H-1b), 1.64
(2H, m, H-2), 1.47 (2H, m, H-3), 1.23
(3H, d, J=7.2 Hz, H-17), 1.05 (3H, s, H-
20), 1.02 (3H, s, H-18), 0.99 (3H, s, H-
19) ;" C-NMR (150 MHz, CDCl,) &; 185.7 (C-
14), 182.9 (C-11), 171.0 (C-21), 152.1 (C-
12), 140.7 (C-8), 140.2 (C-6), 138.7 (C-9),
121.1 (C-7), 118.0 (C-13), 66.3 (C-16),
52.1 (C-5), 40.5 (C-3), 39.3 (C-10), 35.1
(C-1), 33.3 (C4), 32.6 (C-18), 29.3 (C-
15), 22.8 (C-19), 21.0 (C-22), 18.7 (C-2),
15.2 (C-20), 15.1 (C-17), VI b % ¥ 5 Scmk
[15] #RIEFEA—IL, WEEE N miranthin B,

&Y 7. @8 K, ESI-MS m/z; 413.84
[M+Na]®, 473 C,,H, 0., 'H-NMR (600 MHz,
CDCL,) &: 4.74 (1H, dd, J=4.8, 1.4 Hz, H-
7), 4.30 (1H, dd, J=10.6, 7.2 Hz, H-16a),
4.23 (1H, dd, J=10.6, 8.0 Hz, H-16b), 3.37
(1H, m, H-15), 2.69 (1H, m, H-la), 2.02
(3H, s, H-22), 1.97 (1H, m, H-6a), 1.74
(1H, m, H-2a), 1.63 (1H, m, H-6b), 1.56
(2H, m, H-3a, 2b), 1.48 (1H, m, H-3b),
1.27 (1H, m, H-5), 1.23 (3H, d, J=6.9 Hz,
H-17), 1.23 (3H, s, H-20), 1.18 (1H, m,
H-1b), 0.98 (3H, s, H-19), 0.91 (3H, s, H-
18) ;" C-NMR (150 MHz, CDCl,) 6. 188.7 (C-
11), 183.4 (C-14), 171.0 (C-21), 151.8 (C-
12), 148.2 (C-9), 143.4 (C-8), 119.6 (C-
13), 66.2 (C-16), 63.1 (C-7), 45.7 (C-5),
41.0 (C-3), 39.2 (C-10), 35.7 (C-1), 33.1
(C-4), 33.0 (C-18), 29.2 (C-15), 25.7 (C-
6), 21.7 (C-22), 21.0 (C-19), 18.8 (C-2),
18.4 (C-20), 14.9 (C-17), DA E%¥ ¥ 5 SCmk
[16] fRIEFEA—FL, BEEEHN gerardianin B,
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G 8. WEEIRMIE(HEE) , ESI-MS m/z.
427.21 [M+Na]*, 4+F C,H,0,. H-NMR (600
MHz, methanol-d, ) &; 4.30 ( 2H, m, H-7,
16a), 4.21 (1H, dd, J = 10.4, 8.0 Hz, H-
16b), 3.42 (3H, s, OCH,), 3.36 (1H, m, H-
15), 2.72 (1H, m, H-la), 2.07 (1H, m, H-
1b), 1.97 (3H, s, H-22), 1.97 (1H, m, H-
6a), 1.75 (1H, m, H-2a), 1.53 (2H, m, H-
5, 3a), 1.43 (1H, m, H-2b), 1.31 (1H, m,
H-6b), 1.24 (3H, s, H-20), 1.21 (3H, d,
J=7.1Hz, H-17), 1.06 (1H, m, H-3b), 0.94
(6H, s, H-18~19);”C-NMR (150 MHz, methanol-
d,) 6: 186.3 (C-14), 181.0 (C-11), 172.2
(C-21), 125.6 (C-13), 71.0 (C-7), 66.5 (C-
16), 56.1 (OCH,), 45.5 (C-5), 40.9 (C-3),
39.0 (C-10), 35.7 (C-1), 32.6 (C-4), 32.3
(C-18), 29.0 (C-15), 21.7 (C-6), 20.9 (C-
19), 19.6 (C-22), 18.5 (C-2), 17.6 (C-20),
14.0 (C-17), VA FEHR S 3CHR [17] i FEA—
L, W N 16-acetoxy-Ta-methoxyroyleanone ,

EW 9. AT TR, ESI-MS m/z:
351.09 [M+Nal*, 4rF 3 C,H, 0,,'H-NMR
(600 MHz, CDCL,) &6: 7.62 (1H, d, J=8.4 Hz,
H-7), 7.30 (1H, s, H-14), 7.17 (1H, J=8.3
Hz, H-6), 5.13 (1H, s, H-1), 4.64 (1H, dd,
J=4.7, 2.1 Hz, H-2), 2.53 (3H, s, H-20),
2.46 (1H, dd, J=14.1, 2.1 Hz, H-3a), 2.35
(1H, dd, J=14.1, 5.0 Hz, H-3b), 1.74 (6H,
s, H-16~17), 1.46 (3H, s, H-18), 1.44 (3H,
s, H-19);”C-NMR (150 MHz, CDCl,) §: 139.0
(C-12), 136.3 (C-3), 134.2 (C-11), 134.0
(C-5), 128.1 (C-7), 127.1 (C-6), 125.9 (C-
8), 122.1 (C-10), 120.6 (C-9), 115.8 (C-
14), 80.8 (C-4), 79.6 (C-2), 74.1 (C-1),
73.3 (C-15), 46.4 (C-3), 30.1 (C-17), 29.8
(C-19), 29.7 (C-18), 29.0 (C-16), 17.8 (C-
20) . DL SCHk (18] B AR —, M
7E A 15-hydroxysalprionin ,

L&Y 10, IRECKA, ESI-MS m/z; 351.25
[M+Na]", 4 F3 C, H,0,,'H-NMR (600 MHz,
methanol-d,) 6: 7.69 (1H, d, J=8.3 Hz, H-7),
7.63 (1H, s, H-9), 7.16 (1H, d, J=8.3 Hz,
H-7), 2.98 (1H, m, H-4b), 2.67 (1H, m, H-
4a), 2.30 (3H, s, H-18), 2.04 (1H, m, H-
2622

3b), 1.69 (6H, s, H-20~21), 1.67 (1H, m,
H-3a), 1.58 (3H, s, H-16), 1.27 (3H, s, H-
17) ;" C-NMR (150 MHz, methanol-d,) &: 213.2
(C-5), 148.3 (C-12), 136.0 (C-10), 133.5
(C-12), 132.1 (C-13), 130.7 (C-6), 128.8
(C-8), 128.5 (C-14), 126.2 (C-7), 125.9 (C-
15), 120.4 (C-9), 83.7 (C-2), 73.3 (C-19),
40.8 (C-4), 35.3 (C-3), 28.6 (C-20), 28.5
(C-21), 24.5 (C-16), 24.5 (C-17), 17.6 (C-
18) . LI EEE S SCHk [10] MRIEHA—F, #HE
ZE N rabdosin D,

a1 LEEHR A (I EE), ESI-MS
m/z: 337.18 [M+Na]*, 43+F 3 C, H,0,. ' H-NMR
(600 MHz, methanol-d,) &. 7.43 (1H, s, H-
14), 7.11 (1H, d, J=17.6 Hz, H-6), 7.00
(1H, d, J=7.7 Hz, H-7), 3.62 (1H, ddd, J=
14.3, 12.2, 2.3 Hz, H-la), 2.79 (2H, ddd,
J=14.1, 6.3, 2.3 Hz, H-1b), 2.30 (1H, m,
H-3a), 2.30 (3H, s, H-20), 1.78 (1H, m, H-
2a), 1.52 (3H, s, H-16), 1.47 (3H, s, H-
17), 1.26 (1H, m, H-3b), 1.39 (1H, m, H-
2b), 0.81 (3H, s, H-18), 0.80 (3H, s, H-
19) ;" C-NMR (150 MHz, methanol-d,) &: 205.5
(C-12), 143.1 (C-10), 141.8 (C-14), 141.4
(C-13), 140.1 (C-9), 137.6 (C-5), 129.9 (C-
6), 128.9 (C-8), 127.1 (C-7), 84.8 (C-11),
70.6 (C-15), 42.7 (C-3), 38.5 (C-4), 29.6
(C-16), 27.1 (C-17, 19), 26.5 (C-1), 23.4
(C-2), 20.8 (C-18), 20.1 (C-20), Vi F¥dis
SCHK [19] fRiEIEA—2, 458 MAEHE [ Flack
ZHN-0.06 (18) 1, HXEE N wulfenioidin G,

eEY 12; L@k (HEE), ESI-MS m/z:
301.08 [M-H]™, 4rF3{ CyHy 0, ' H-NMR (600
MHz, CDCl,) 6. 6.99 (1H, d, J=28.5 Hz, H-
11), 6.52 (1H, d, J=28.5 Hz, H-12), 3.85
(1H, d, J=10.9 Hz, H-19a), 3.55 (1H, d,
J=10.9 Hz, H-19b), 3.25 (1H, m, H-15),
2.94 (1H, m, H-7a), 2.73 (1H, ddd, J =
18.0, 11.2, 7.8 Hz, H-7b), 2.26 (1H, m, H-
la), 2.02 (1H, m, H-3a), 1.87 (1H, m, H-
6a), 1.68 (2H, m, H-5, 6b), 1.58 (2H, m,
H-2), 1.44 (1H, m, H-1b), 1.34 (6H, dd,
J=7.1, 3.4 Hz, H-16 ~17), 1.17 (3H, s, H-
20), 1.05 (3H, s, H-18), 1.01 (1H, m, H-
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3b) ;" C-NMR (150 MHz, CDCl,) &: 152.1 (C-
13), 142.8 (C-9), 133.7 (C-8), 131.0 (C-
14), 123.2 (C-11), 114.5 (C-12), 65.4 (C-
19), 50.5 (C-5), 39.7 (C-1), 38.6 (C-10),
37.7 (C-4), 35.1 (C-3), 29.3 (C-7), 27.2
(C-15), 26.7 (C-18), 26.0 (C-20), 20.3 (C-
17), 19.5 (C-6, 16), 19.2 (C-2)., VI F¥iRS
SCHE [20] #GE A — B, BEE N 19-
hydroxytotarol ,

& 13, EE LT AR, ESI-MS m/z:
301.33 [M-H]", 4+ FxL CyyH,0,, ' H-NMR (600
MHz, methanol-d, ) 6: 6.97 ( 1H, s, H-11),
6.37 (1H, s, H-14), 3.31 (1H, m, H-3),
3.19 (1H, m, H-15), 2.80 (1H, m, H-7a),
2.72 (1H, m, H-7b), 2.30 (1H, m, H-la),
1.83 (2H, m, H-2a, 6a), 1.73 (2H, m, H-
2b, 6b), 1.44 (1H, m, H-1b), 1.24 (1H, m,
H-5), 1.17 (6H, dd, J=7.1, 2.7 Hz, H-16~
17), 1.14 (3H, s, H-20), 1.04 (3H, s, H-
18), 0.86 (3H, s, H-19);”C-NMR (150 MHg,
methanol-d, ) &§; 151.5 (C-13), 140.4 (C-9),
132.6 (C-8), 132.2 (C-12), 121.5 ( (C-11),
114.0 (C-14), 78.2 (C-3), 50.6 (C-5), 38.7
(C-4), 37.3 (C-1), 37.0 (C-10), 30.2 (C-7),
27.4 (C-2), 27.4 (C-18), 26.8 (C-15), 24.2
(C-20), 21.9 (C-16), 21.8 (C-17), 18.8 (C-
6), 14.7 (C-19), VI IS 3CHR [12] fiRiEH
AR—F, BEE N 3B-hydroxysempervirol ,

L&Y 14. BEEER MK (HEE), ESI-MS
m/z: 289.74 [M+H]", 43 C, H, 0, 'H-NMR
(600 MHz, CDCl,) &: 5.80 (1H, dd, J=17.5,
10.7 Hz, H-15), 5.37 (1H, d, J=5.1 Hz, H-
7), 4.93 (1H, dd, J=17.3, 6.2 Hz, H-16a),
4.87 (1H, dd, J=18.3, 7.4 Hz, H-16b), 3.27
(1H, dd, J=11.3, 4.4 Hz, H-3), 1.93 (4H,
, H6, 14), 1.86 ( 1H, m, H-la), 1.62
(3H, m, H-2, 9), 1.56 (1H, m, H-1la),
1.48 (1H, dt, J=9.6, 3.0 Hz, H-12a), 1.35
(3H, m, H-11b, 12b, 1b), 1.16 (1H, dd, J=
13.1, 4.8 Hz, H-5), 0.99 (3H, s, H-18),
0.90 (3H, s, H-19), 0.87 (3H, s, H-20),
0.8 (3H, s, H-17);"” C-NMR ( 150 MHze,
CDCL,) &: 150.3 (C-15), 135.4 (C-8), 121.4
(C-7), 109.3 (C-16), 79.4 (C-3), 51.9 (C-

m

9), 50.0 (C-5), 46.0 (C-14), 38.6 (C-1),
37.9 (C-4), 36.8 (C-10), 36.1 (C-12), 35.3
(C-13), 28.3 (C-18), 27.4 (C-2), 23.1 (C-
6), 21.5 (C-17), 20.1 (C-11), 15.7 (C-19),
14.9 (C-20), DA E#IESCHR [21] HRiBEEA—
0, WERE N isopimara-7, 15-dien-3B-ol,

L&Y 15, AL EE B K, ESI-MS m/z;
283.28 [M+Na]", 4+ ¥ = C, H,, 0,.,'H-NMR
(600 MHz, methanol-d,) 6: 6.37 (2H, m, H-6~
7), 5.78 (1H, s, H-14), 3.45 (1H, dd, J=
5.4, 2.8 Hz, H-3), 2.56 (1H, m, H-5), 2.47
(1H, m, H9), 2.44 (1H, m, H-12a), 2.36
(1H, ddd, J = 16.8, 14.8, 5.1 Hz, H-12b),
2.06 (1H, m, H-11a), 2.01 (1H, m, H-2a),
1.69 (3H, m, H-la, 2b, 11b), 1.46 (1H, m,
H-1b), 1.06 (3H, s, H-18), 0.95 (3H, s, H-
19), 0.82 (3H, s, H-20);"C-NMR (150 MHz,
methanol-d, ) 6: 203.2 (C-13), 161.4 (C-8),
142.5 (C-6), 130.8 (C-7), 125.2 (C-14),
75.6 (C-3), 52.0 (C-9), 51.1 (C-5), 39.6
(C-10), 38.2 (C-12), 38.1 (C-4), 31.4 (C-
1), 28.1 (C-18), 26.3 (C-2), 23.5 (C-19),
22.6 (C-11), 13.8 (C-20). LA %4k 5 ik
[22] fRIBEEA—FL, BUEEE N graciliflorin A,

4 WMEFEAR

4 RAW 264. 7 ZHMIHERD T 5 12% i 40 13
100 U/mL #2 £ M 100 pg/mL 5575 Z i DMEM &
WEREFRE T, 37 C . 5% CO, 355%, PFRR#M, Ff
WRlERESH ., M k)E, L 1x10° /400
WA T 96 fLMR, LH A HE (EHE SR
By . BRI (1 wg/mL LPS) | 43254 (1 wg/mL
LPS+10 pmol/L fL&5#)) KBHTEZH (1 pg/mL
LPS+5 pg/mL [ EIVCAR) , B4 3 MR AL, HE5F
24 h, FRJH MTT &, 7F 490 nm KA 5 % 25 3
(OD), A MMTE J1, R Griess iXF)3%, T
520 nm PAKIMERSGRE, A NO KF-,

M T8k &9 7= i A FREC RAW 264. 7 24
M WE g, O 8 MEA W T H R TGP
Ve, Z5HRUER 1, kT A, a2, 4 4l
JOARXTIE 77 25 T LPS 41 (P<0.05), H4xfk
AU MMA TG S LPS AR EES (P>
0.05), FWZIb AWy 7E 52 50k B2 T % 4 i T WA
WA, kA 2~4, 9~11 F114~15 XF NO 4,
PR Ml R, HAM R & T LPS (P<

2623
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0.05), HATRFMHNO EIHTE, 75 10 pmol/L

W, k&Y 2~3, 9~10 Fl 15 () NO A= =240
TR 70% ; Hp b &9 3 A1 9 X NO Al #l

2T 90% , LAY 2 14 ZEMNH] NO A B
[R]EF 30 BE i 25 38 LPS 35 5 ) RAW264. 7 41 iy
AT

®1 BUSYNBMEEXENRE NO FENFN (x£5, n=3)

Tab.1 Effects of each compound on relative cell viability and NO production (x+s, n=3)

st YR AHXT 5 S NO A B0 2%/ % LaEg7] Yl AHXT 15 S NO A= s A 2/%
M 1. 000+0. 002 100. 000 00. 000 0 10 1. 058=+0. 003 78. 688 5+0.002 9*
LPS 0. 961x0. 004 0. 000 0+0. 000 0 11 0. 91420. 060 63.388 0+0.003 1*

2 1.334+0. 146 * 70. 387 2+0.003 1~ 14 1. 060+0. 002 63.553 5+0.011 0*
3 1. 025+0. 080 93. 442 6+0.001 4 * 15 1. 003+0. 170 73. 442 6+0.003 2*
4 1.342£0. 127 65. 375 9+0.002 2 * B ] T AR 0. 878+0. 005 34.972 7£0.004 3 *
9 0. 987+0. 002 95. 628 4+0.002 1~

#. 5 LIPS l#, " P<0.05,
5 MEHMIREEETR

B 769-P AHMIHERD T3 10% JR4- 10T . HER/
HEFEZ 1Y RPMI 1640 H558 0k, 37 €, 5% CO, K
I%, BRI, FRUmAIRASEM, @l 5 000
A/ FLIR % BE TR F 96 FLAR, 40 fL G BE 32 80% il
o TR A HH (IEWERE) MaG25H
(20 pmol/L b &#), B4 3 R AL, 5% 24 h,
K CCK-8 ¥, T 450 nm P KA ZE OD ff, it
=X NI

KFR eGP g, O 6 MEE Yttt 4n
MOEENG M O, A5 ULER 2, ML AT AL, 7E 20
pmol/L ¥KEETR, fLEW2~4, 9~10 F115 X} 769-P
f R —E i, HSs Ay, K
RSB EASI#E L (P<0.05), Hifk
B2 4 RO
x2 BUEWXT 769-P AR EKIEIZE (X+5s, n=3)

Tab.2  Growth inhibition rates of various compounds

against 769-P cells (xxs, n=3)

ety AR R/ % et AR %

E{SEl 0. 00£0. 00 9 18.290. 08 "
2 51.100. 06 * 10 14.23+0. 08"
3 30. 00+0. 10 15 16. 15+0. 09 "
4 52. 66+0. 02"

. S=EHIE, " P<0.05,
6 Wit54ie

AWFFE I I X0 1R BB 95% £ T4 U b i Ak
FROMAT RGO, W B AEE 15 AR
&Y, ¥k, ka2, 5. 7 M9~
15 220 B RONZA Y h oy B AR B, LA 13 S —
Fh 22 DL BBk %, JB T sempervirane B 28 30
TIN5 3% & B sempervirane B 5N
3B-hydroxysempervirol >, % 42 A9 il b e AL AE
I. hispida (Benth.) Hara' ™ F1 I lophanthoides var.
graciliflorus (Benth.) H. Hara'"**'iX 2 Fh 5 2538)8
2624

My g, XEEXRMNEHRT LAY
sempervirane B i o TF PO B 45 R ok, 7E LPS
P RAW 264. 7 AU RAERAI T L5 3 F19
() NO A R R 90% . Ak, 1bEW 2 Fi4
fE WL M LPS 5 5/ RAW 264. 7 43458, 40
MR RO, A0 KA H R4 A 51, 10% +
0. 06% Fl1 52. 66% +0. 02% .

i LRk, WRE R B A A R AT
AP g . ARG E, A A WO o v R FE AR e 253K
(A SO 97 5 T Rl , RS2 M (R T
Bl

SE 3.
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A BB E WS BB M A M 5

wn o, wm&EEK', DZEZF? K &', #H®mE', WEA
(1. HBEBTRBBRGYHRIR, HE BEAKF 830010; 2. PEE¥A¥k, LEhMEX£KGAM
Mwt % B, db T 100193)

HE. BY UM RN BT, Ak RATEEBH: . Sephadex LH-20, Zit:, #)2
3% I P il 45 HPLC SF1 7/ B alifh, ARSI A0 M: B K R B5aie %ot Ak S W 25 A1 T 250 . B W vt 4 B A A 3k
B RAFT B G vl o N AR R TR . R NP R 14 MEE Y, RIS N AR H R
T (2-ZFE) BR (1), WMEEREIE (2), WEREEHREE (3). JLEH (4). 455 (5.1, 2, 4-=KE
#(6) . INZEm (7)., MER (8), WETRR (9). K (10), FHRR (11), KEBFER (12), fHHER (13),
HABKT (14), LB 7~8 F1 14 X & 2 (U AT BR A R B AT I Y MIC {620 5~ 18 pg/mL, & AW 1~6 HEHIK
A BORAE T B350, (B 7~8 1 14 BAT RSN TE M

KB . MHBORAE; (L85, 2B %E; DLt
FESES, R284. 1 XHRFRRAD . A
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