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Abstract: Objective To study the chemical constituents from the stems and leaves of Tabernaemontana bovina and their inhibitory
activities on the proliferation of synovioblasts. Methods The chemical constituents from the stems and leaves of 7. bovinas were
isolated and purified by silica gel, ODS, Sephadex LH-20 gel column chromatographies and preparative HPLC. Their structures were
identified by physicochemical properties, spectroscopic analysis, as well as the comparisons with the data reported in literatures.

Moreover, all isolated compounds were evaluated for their anti-rheumatoid arthritis activities using MTS method on the basis of
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measuring their anti-proliferative activities on synovioblasts in vitro. Results Nineteen compounds were isolated from the ethanol

extract of the stems and leaves of 7. bovinas, which were identified as sumaresinolic acid (1), 2a,19a-dihydroxy-3-oxo-12-

ursen-28-oic acid (2), 6a-hydroxy oleanonic acid (3), 19a-hydroxy oleanonic acid (4), garcinielliptone Q (5), arnidiol (6), faradiol
(7), taraxast-20-ene-3f3,30-diol (8), maniladiol (9), 16B-hydroxylupane-20(29)-en-3-one (10), eupha-8,24-diene-3f, 11B-diol-7-one
(11), 2a,3B- dihydroxy-urs-12-en-28-oic acid (12), busaliol (13), tripterygiol (14), polystachyol (15), rosalaevin B (16), cephafortin B
(17), burselignan (18) and latifoliamide A (19). Compounds 13—18 exhibited the inhibitory effects on the proliferation of MH7A
synovioblasts with the ICso values ranging from (6.4910.08) to (123.58+0.23) pmol/L. Conclusion All compounds are isolated

from 7. bovinas for the first time, compounds 13—18 displayed notable anti-rheumatoid arthritis activities.

Key words: Tubernaemontana (A.DC.) Stapf, Tabernaemontana bovina Loureiro; triterpenoids; lignans; alkaloids; inhibitory activities

on the proliferation of synoviocytes; sumaresinolic acid; busaliol; tripterygiol

Je 71 #k BE (C Apocynaceae ) i F 1 J&
Tabernaemontana (A.DC.) Stapf fE#) 4=t FL 2165 120
i, oy A NEREERE S P E G R 0. B Alif. 2R
H. SeRpETE, ENEEJEVETE. R ERRCHE
FRE = 15 T 5 AR, 3 AT T VU R R R K BT
LR IX M. A F AL R A & KR Fak | k)
WA EY), XL YR SV 1) 2 1
EVAEEE, PR Uk, BUE. DU, PR
R RIE S, Rk, — B R RIRAII LR
TG 2R, 25 AE Tabernaemontana bovina
Loureiro ARATHEE S AL IRIEY), FE AT it
MEMSEYE, AR HZHEY, BATENE
B LS DA RS Th R, BRI HS T
WA e ek DA A e LA S5 RE ARVR T, 2R D SIS
T RCREE N T I B 24 T 28 A6 B 25 3P o Al
[y 7 B A M ZEY BRI, S0 K%
FLA R, ASHIFFUR 245 A F R 1 85% L1
FEH P A 2 BT AT T RGEE TS, Aok A5
719 MMeaEl, % E NI T IR IR
(sumaresinolic acid, 1). 2a,19a-dihydroxy-3-oxo-
12-ursen-28-oic acid (2). 60- 2 3 75 £ R fi fR
(6a-hydroxy oleanonic acid, 3). 19a-F23E55 3 LA
R (4). garcinielliptone Q (5). Fil 5 —J# (arnidiol,
6). A& I (faradiol, 7). taraxast-20-ene-
3B,30-diol (8). TyJEdi —EF (9). 16B-FaFe P&
$5t -20(29)- Ji -3- Fi [16B-hydroxylupane-20(29)-en-
3-one, 10]. eupha-8,24-diene-3p,11p-diol-7-one (11)+
20,3B- R -12-J-28- 5 F5 R (20,3B-dihydroxy-
urs-12-en-28-oic acid, 12). busaliol (13). tripterygiol
(14) . polystachyol (15). rosalaevin B (16).
cephafortin B (17). burselignan (18) F latifoliamide
A (19). FraWass G N e @b oy
HAER, A, RH MTS &5 B %2 e

HEAT T ARSI B f s S s S, YR T BT
A5y BR RIS BRRIR ST e T
PEVEINGE R, (LAY 13~18 RIHE THRINE
ZPUE KR R, EATR MHTA 18R
T Ak 20 A B S PR ICs0 {1 N (6.49+0.08) ~
(123.58+0.23) pmol/L.
1 XEBEMH

Bruker AV-400 Y A% M ILRPBE A (4 [ A7
BN ALES /A~ F] ) Finnigan LCQ Advantange
MAX it A (36 E B8R KR BHE A A
Agilent1200 43 #r% HPLC 1X (GEHEZHESRHTA
w]); UltiMate 3000 ffil] %% HPLC 1% (SE[EFEER K it
IREHEAT]); Waters XBridge Cis 7048 HPLC {fil
K (150 mmX4.6 mm, 5 pm, FEEFEFEAT) Al
Waters XBridge Cis fil] % HPLC .4 (250 mm X
20 mm, 5 pm, FEKRFFHAF); Sepacore B HK
JEfl & R LA ARD; N-1001 e K
I CHARR G EAL S8 ik A 241 Sephadex LH-20
e (R 2P AR AT RABEER Ak
(P EER TR s R GFoss A (IS RER (75
L TAH R A D; XPRI0SDR/AC B HL 1K
Chig MG AR ¥ -FE R Z M BB AR AR A A D
YOKO-ZX BLE4M i (R ZRBIH AT K
HRRAF]D; OLYM PUS-IX70 HYAE 4150 & 54k H
ABEARE R SH); HERAcell 240i 4 CO, 1HIR
ARG FRAE (R EZEER G RBHE AR Tecan
Infinite Pro B4 K 2 DhReEE AR (i L7 5 5E 4]
AF]); BHC-1300B2 Ui TAE G (FR LR
HARBMWRAFD; F12 57758, BRRERZ M. R
I i 2 IS AT (G E ZR 2R R R BHE A FD;
WEME WY (fEEERCAERD; MHTA WIS 44N i
KR T 36 E AL TR EAF E ATCC ( American
type culture collection) ZHfEfE, MWH T Lifge 54
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YV TARAWRAR . ARG Dy ek a5 b 4l
WA (PR TR A BR A FD . RS - (i
FAEEZA] ARAR, EZHET H31020644, #t
5 036141008).

iR F AT 2017 4E 05 A RE TR A
POEFIE FARRYT X, i g DY K 2 A i B 2 2 B
B BE R S AT R R IF A SR R 2 R
1. T bovinas Loureiro M ¥ M-, & iF bx &
(HNTABO20170501) {RA7 T i B iy K22 34y 24
FH B IR AL 22 208 B 05 S S AR A =
2 RESNE

YT 25 A fE s 35.6 kg i A
85% L E IRIZVEFRIN 3 U, B & IR VR 4 d,
G CRERREUR, R IR OB 515 B IRE 3.08
kgo LEERIREIMANEAKIRAR, KUK A i b R s
TR TR 2 ZEH 6 K, ek Hs T WALV 751 J 49 Tl Tk A L
HhAr 842.2 g MIMER L BEASHRAL 742.9 go ATk
RHGHAL (840.0 g) ARERAT CATE 43 &5, DA i Fik-
PIERAR 22 BRI FIC95 & 5~30 & TOOFEATHAFEE SR,
53] 6 NSy Fr. 1~6. Fr.2 (59.7 g) 4 AN
AT e, DU EE- KR ROATEMLA] (55 @ 45~
100 : 0) FEATBEEE e, 193] 8 M5 (Fr.2A~
2H). Fr.2B (7.1 @) SRERHGAIEHIT o8, A
THIBE-BS TR C IR AR SO0V (95 1 5~45 1 55) it
TTRREESEE, FE2e 757 HPLC #4% (ZHE-/K 72 ¢
28) 53MEA 1 (12.8 mg). 3 (41.9 mg). 10 (75.2
mg). 13 (53.8 mg) 116 (6.9 mg); Fr.2C (8.3 g)
CHERAE R AT 70 85, LA T - 1R 2 T 9 e it
7 (80 1 20~35 1 65) FATHELEM, 4 Sephadex
LH-20 &t CR0A/H ) 4itk)a, HEH &
A HPLC 4 (HE-/K 82 1 18) 1381k &2 (5.3
mg). 5 (29.2 mg). 9 (31.8 mg). 12 (42.7 mg)
117 (87.2mg); Fr.3 (64.5g) &AL
o, DAHEE-ZKAR 25T (55 1 45~100 © 0)
HATEEEEYE, 198] 7 AN 4> (Fr. 3A~3G); Fr.
3B (6.2 g) ARERAF EIEIEAT 8, AT e -E R
LR R BRI (70 © 30~40 : 60) HEATHAEE L
Jit, % Sephadex LH-20 MEftEils (G15/HE)
aifb s, FRLMHI4T HPLC #il4 (HEE-K 78 1 22)
BEMLEY 4 (652 mg). 7 (8.9 mg). 14 (11.5 mg)
A118 (56.2 mg); Fr. 3C (4.8 g) LRERF:GIES
B, DU -IE R SR BT (65 & 35~20 1 80)
HEATEREE PR, 248 Sephadex LH-20 et a1 (&

- 2ifb)s, HEH &S HPLC fl#& (ZJF-
K59 41 BEMEEY 6 (32.5mg). 8 (16.3 mg).
11 (448 mg). 15 (76.5mg) 119 (8.3 mg).

3 HHMERE

WE 1. HETEEEM AR CaoHasOsr ESI-MS
m/z: 473.3 [M+H]*; 'H-NMR (400 MHz, CDCl3) &:
5.29 (1H, t, J = 3.6 Hz, H-12), 4.53 (1H, br s, H-6),
3.18 (1H, dd, J = 10.6, 6.0 Hz, H-3), 1.28 (3H, s,
H-25), 1.20 (3H, s, H-24), 1.09 (3H, s, H-27), 1.06
(3H, s, H-23), 1.03 (3H, s, H-26), 0.89 (3H, s, H-30),
0.86 (3H, s, H-29); '3C-NMR (100 MHz, CDCl3) ¢:
183.7 (C-28), 142.9 (C-13), 123.0 (C-12), 79.2 (C-3),
69.0 (C-6), 56.1 (C-5), 48.0 (C-10), 46.6 (C-17), 46.2
(C-19), 42.6 (C-14), 40.9 (C-18), 40.6 (C-7), 40.3
(C-1), 39.6 (C-4), 38.5 (C-9), 36.6 (C-8), 33.9 (C-21),
33.1 (C-29), 32.4 (C-22), 31.0 (C-20), 28.0 (C-23),
27.7 (C-15), 27.4 (C-2), 25.9 (C-27), 23.6 (C-30), 23.3
(C-11), 23.1 (C-16), 18.2 (C-26), 17.1 (C-24), 16.9
(C-25)0 DALl Bl 5 SR rb i 38 A0 At
A, MU EAEY 1 TR T IRR .

& 2: HETEETEM AR CioHaeOs, ESI-MS
m/z: 487.4 [M+H]"; 'H-NMR (400 MHz, CsDsN) J:
5.49 (1H, br s, H-12), 4.80 (1H, dd, J = 12.6, 6.8 Hz,
H-2), 3.01 (1H, s, H-18), 1.61 (3H, s, H-27), 1.40 (3H,
s, H-29), 1.18 (3H, s, H-23), 1.09 (3H, s, H-25), 1.06
(3H, d, J = 6.8 Hz, H-30) 1.01 (3H, s, H-26), 0.95
(3H, s, H-24); *C-NMR (100 MHz, CsDsN) ¢: 216.5
(C-3), 180.9 (C-28), 140.2 (C-13), 128.0 (C-12), 78.0
(C-19), 69.9 (C-2), 58.0 (C-5), 54.7 (C-18), 50.2
(C-1), 48.4 (C-17), 482 (C-4), 47.5 (C-9), 425
(C-20), 42.3 (C-14), 40.4 (C-8), 38.6 (C-22), 379
(C-10), 33.3 (C-7), 29.3 (C-15), 27.2 (C-29), 26.9
(C-21), 26.4 (C-16), 25.3 (C-23), 25.0 (C-27), 24.2
(C-11), 21.9 (C-24), 19.7 (C-6), 17.3 (C-26), 16.8
(C-30), 15.9 (C-25). VAl ik Fudin 5 ik H 4o 1
PO FEA—F0), MEENEY 2 A 20,190
dihydroxy-3-oxo-12-ursen-28-oic acid.

WE 3: HETEEEM AR CaoHaeOs, ESI-MS
m/z: 471.3 [M+H]"; 'H-NMR (400 MHz, CsDsN) J:
5.62 (1H, t, J = 3.6 Hz, H-12), 4.70 (1H, brs, H-6),
1.71 (3H, s, H-25), 1.69 (3H, s, CH-26), 1.59 (3H, s,
H-24), 1.36 (3H, s, H-23), 1.30 (3H, s, H-27), 1.04
(3H, s, H-30), 1.00 (3H, s, H-29); *C-NMR (100
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MHz, CsDsN) J: 215.9 (C-3), 180.5 (C-28), 145.0
(C-13), 122.9 (C-12), 68.7 (C-6), 57.5 (C-5), 50.0
(C-17), 48.5 (C-9), 47.3 (C-4), 47.0 (C-19), 43.2
(C-14), 42.5 (C-18), 42.2 (C-7), 41.6 (C-1), 39.8
(C-8), 37.3 (C-10), 35.1 (C-21), 34.6 (C-22), 33.7
(C-29), 33.5 (C-2), 31.4 (C-20), 29.0 (C-23), 26.6
(C-15), 26.2 (C-27), 24.5 (C-24), 24.3 (C-16), 24.1
(C-30), 24.1 (C-11), 19.1 (C-26), 16.7 (C-25). LA FJ¥
WA 5 SRR IE R AR — B, WS RS
) 3 N 60-F2IE I FAIR -

e 4: ATEE AR C3oHaOs, ESI-MS
m/z: 471.3 [M+H]*; 'H-NMR (400 MHz, CDCl;) ¢:
5.45 (1H, t, J= 4.0 Hz, H-12), 3.35 (1H, d, J= 4.0 Hz,
H-19), 1.28 (3H, s, H-27), 1.10 (3H, s, H-23), 1.06
(3H, s, H-25), 1.03 (3H, s, H-24), 1.00 (3H, s, H-30),
0.98 (3H, s, H-29), 0.78 (3H, s, H-26); 3C-NMR (100
MHz, CDCls) d: 217.6 (C-3), 184.6 (C-28), 142.8 (C-
13), 125.0 (C-12), 81.6 (C-19), 55.5 (C-5), 47.4 (C-4),
46.9 (C-9), 45.2 (C-17), 43.3 (C-18), 41.2 (C-14), 39.7
(C-8), 39.0 (C-1), 36.9 (C-10), 34.5 (C-20), 33.9
(C-2), 32.5 (C-22), 31.9 (C-7), 27.9 (C-15), 27.8
(C-21), 27.7 (C-29), 27.3 (C-16), 26.1 (C-23), 23.6
(C-11), 25.0 (C-30), 24.3 (C-27), 21.6 (C-24), 19.7
(C-6), 16.9 (C- 26), 14.6 (C-25). LIy #ds 5
BRIRE A, SR HAY 48 190-F2 5%
BURBRRR -

e 5: At LEEMR; C3oHs202, ESI-MS
m/z: 445.4 [M+H]"; 'H-NMR (400 MHz, CDCl;) :
5.09 (1H, t, J = 7.2 Hz, H-24), 3.18 (1H, dd, J = 12.0,
5.0 Hz, H-3), 1.71 (3H, s, H-27), 1.59 (3H, s, H-26),
1.12 (3H, s, H-21), 1.00 (3H, s, H-29), 0.98 (3H, s,
H-18), 0.90 (3H, s, H-30), 0.86 (3H, s, H-28), 0.81
(3H, s, H-19); '*C-NMR (100 MHz, CDCl;) &: 131.9
(C-25), 124.8 (C-24), 78.9 (C-3), 75.5 (C-20), 56.0
(C-17), 50.7 (C-9), 50.3 (C-14), 50.0 (C-5), 42.2
(C-8), 40.6 (C-22), 40.5 (C-13), 38.9 (C-1), 38.8
(C-4), 36.9 (C-10), 35.1 (C-15), 31.0 (C-12), 27.9
(C-29), 27.4 (C-7), 272 (C-2), 25.6 (C-27), 252
(C-21), 24.7 (C-16), 22.4 (C-23), 21.3 (C-11), 18.2
(C-6), 17.6 (C-26), 16.2 (C-30), 15.9 (C-28), 15.3
(C-18), 14.9 (C-19). LA Lyt HdiE 5 SCrkdi g 3E A
— 2, HE M EY) 5 N garcinielliptone Q-

e 6: A TLEEMAKR; C30Hs002, ESI-MS

m/z: 443.4 [M+H]"; 'H-NMR (400 MHz, CDCl;) :
4.66 (1H, m, H-30a), 4.62 (1H, m, H-30p), 1.05 (3H,
d, J = 6.8 Hz, H-29), 1.03 (3H, s, H-23), 1.00 (3H, s,
H-28), 0.98 (3H, s, H-25), 0.86 (3H, s, H-24), 0.85
(3H, s, H-26), 0.75 (3H, s, H-27); 3C-NMR (100
MHz, CDCls) 6: 153.7 (C-20), 107.5 (C-30), 78.9
(C-3), 77.3 (C-16), 55.5 (C-5), 49.8 (C-9), 47.6
(C-18), 42.2 (C-14), 41.0 (C-17), 39.9 (C-8), 38.8
(C-19), 38.7 (C-4), 38.6 (C-13), 384 (C-1), 36.9
(C-10), 35.8 (C-15), 352 (C-22), 33.9 (C-7), 27.9
(C-23), 27.3 (C-2), 26.0 (C-12), 25.2 (C-29), 24.8
(C-21), 21.2 (C-11), 18.6 (C-6), 16.3 (C-25), 16.2
(C-26), 15.8 (C-27), 15.3 (C-24), 13.0 (C-28). LA Ly
TEHE S SCERIE SR A — 2, M et S
6 P B

a1 ATE AR CioHs002, ESI-MS
m/z: 443.4 [M+H]"; 'H-NMR (400 MHz, CDCl;) :
5.29 (1H, d, J= 6.8 Hz, H-21), 3.39 (1H, dd, /= 10.8,
5.0 Hz, H-16), 3.18 (1H, dd, J = 10.8, 5.0 Hz, H-3),
1.63 (3H, brs, H-30), 1.08 (3H, s, H-26), 1.04 (3H, d,
J = 6.8 Hz, H-29), 1.02 (3H, s, H-27), 1.01 (3H, s,
H-23), 0.86 (3H, s, H-25), 0.78 (3H, s, H-24), 0.69
(3H, s, H-28); '3C-NMR (100 MHz, CDCl;) J: 134.0
(C-20), 118.3 (C-21), 78.9 (C-3), 76.6 (C-16), 55.5
(C-5), 49.9 (C-18), 47.6 (C-9), 42.7 (C-14), 41.3
(C-8), 39.9 (C-17), 38.9 (C-19), 38.8 (C-1), 38.7
(C-4), 37.6 (C-22), 37.1 (C-10), 36.6 (C-15), 35.8
(C-13), 34.2 (C-7), 28.5 (C-2), 27.9 (C-23), 27.4
(C-12), 22.5 (C-30), 21.6 (C-11), 21.5 (C-27), 18.3
(C-6), 16.6 (C-29), 16.5 (C-26), 16.3 (C-25), 15.6
(C-24), 11.8 (C-28). LA b ik i 55 STk Hh 4o 2
AR—304, WS EEY) T A R

e 8: AT EM AR CioHs002, ESI-MS
m/z: 443.4 [M+H]"; 'H-NMR (400 MHz, CDCl;) :
5.61 (1H, dd, J = 6.8, 2.0 Hz, H-21), 4.08 (1H, d, J =
13.0 Hz, H-300), 3.99 (1H, d, J = 13.0 Hz, H-30p),
3.18 (IH, dd, J = 11.8, 5.0 Hz, H-3), 1.06 (3H, s,
H-26), 0.99 (3H, d, J = 6.8 Hz, H-29), 0.95 (3H, s,
H-23), 0.93 (3H, s, H-27), 0.82 (3H, s, H-25), 0.75
(3H, s, H-28), 0.72 (3H, s, H-24); 3C-NMR (100
MHz, CDClL) 6: 144.0 (C-20), 121.1 (C-21), 79.3
(C-3), 65.7 (C-30), 55.5 (C-5), 50.8 (C-9), 48.7
(C-18), 42.4 (C-14), 42.0 (C-22), 41.3 (C-8), 39.4
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(C-13), 38.9 (C-4), 38.7 (C-1), 37.3 (C-10), 37.0
(C-16), 34.7 (C-17), 34.4 (C-7), 31.9 (C-19), 27.9
(C-24), 27.6 (C-2), 27.3 (C-15), 26.9 (C-12), 22.7
(C-29), 21.6 (C-11), 18.2 (C-6), 18.0 (C-28), 16.3
(C-25), 15.9 (C-26), 15.6 (C-23), 15.0 (C-27). LA L3
AR SR P R E R A B, MRS 8
A taraxast-20-ene-3p,30-diol.

EY 9: HEJEE TR AR: C3oHs002, ESI-MS
miz: 443.4 [M-+H]"; 'H-NMR (400 MHz, CDCl)
o: 528 (1H, t, J = 3.6 Hz, H-12), 4.18 (1H, dd, J =
11.8, 4.2 Hz, H-16), 3.19 (1H, dd, J = 11.8, 4.2 Hz,
H-3), 1.19 (3H, s, H-27), 1.03 (3H, s, H-23), 1.00 (3H,
s, H-26), 0.95 (3H, s, H-25), 0.89 (3H, s, H-30), 0.87
(3H, s, H-29), 0.79 (3H, s, H-28), 0.76 (3H, s, H-24);
BC-NMR (100 MHz, CDCls) d: 143.8 (C-13), 122.6
(C-12), 78.9 (C-3), 663 (C-16), 554 (C-5), 49.3
(C-13), 46.9 (C-9), 46.6 (C-19), 44.0 (C-14), 39.9
(C-8), 39.0 (C-4), 38.6 (C-1), 37.4 (C-10), 36.9
(C-17), 35.6 (C-15), 34.2 (C-21), 33.3 (C-29), 33.0
(C-7), 30.9 (C-20), 30.6 (C-22), 28.1 (C-23), 27.3
(C-2), 27.1 (C-27), 23.9 (C-30), 23.6 (C-11), 21.5
(C-28), 18.3 (C-6), 16.9 (C-26), 15.6 (C-24), 15.4
(C-25). LA I Hidls 55 SOk i 5 A — e,
WS B G 9 AT e h R .

& 10: FETEETER AR s C30HasO2, ESI-MS
m/z: 441.3 [M+H]"; 'H-NMR (400 MHz, CDCl;) &:
469 (1H, d, J = 1.8 Hz, H-290), 4.58 (1H, brs,
H-29B), 3.58 (1H, dd, J = 10.8, 4.8 Hz, H-16), 1.71
(3H, s, H-30), 1.10 (3H, s, H-26), 1.06 (3H, s, H-23),
1.03 (3H, s, H-24), 0.99 (3H, s, H-27), 0.92 (3H, s,
H-25), 0.79 (3H, s, H-28); 3C-NMR (100 MHz,
CDCls) & 218.2 (C-3), 149.9 (C-20), 109.8 (C-29),
77.1 (C-16), 54.9 (C-5), 49.3 (C-9), 48.9 (C-17), 47.7
(C-18), 47.6 (C-4), 47.4 (C-19), 442 (C-14), 40.9
(C-8), 39.8 (C-1), 37.9 (C-22), 36.9 (C-10), 34.2
(C-2), 37.4 (C-15), 37.0 (C-13), 33.6 (C-7), 29.9
(C-21), 26.7 (C-23), 24.9 (C-12), 21.4 (C-11), 21.1
(C-24), 20.0 (C-6), 19.6 (C-30), 16.1 (C-25), 15.9
(C-26), 15.7 (C-27), 12.0 (C-28). LA kit 5
BRHP R E R A ST, S EAEY) 10 v 16B-F2
LB T J5E-20(29) -4 -3 o

AP 11: AETEE TR K ; CioHagOs, ESI-MS
miz: 457.3 [M+H]": 'H-NMR (400 MHz, CDCl;) 6:

3.36 (1H, dd, J = 10.0, 6.6 Hz, H-3), 1.69 (3H, s,
H-26), 1.64 (1H, m, H-5), 1.58 (3H, s, H-27), 1.55
(1H, m, H-17), 1.50 (1H, m, H-20), 1.30 (3H, s,
H-19), 1.18 (3H, s, H-30), 0.99 (3H, s, H-28), 0.93
(3H, s, H-29), 0.90 (3H, d, J = 6.8 Hz, H-21), 0.69
(3H, s, H-18); BC-NMR (100 MHz, CDCI3) é: 200.3
(C-7), 161.2 (C-9), 140.6 (C-8), 131.1 (C-25), 125.0
(C-24), 78.2 (C-3), 68.1 (C-11), 48.8 (C-17), 482
(C-5), 47.9 (C-14), 46.1 (C-13), 43.0 (C-12), 39.7
(C-10), 38.9 (C-4), 36.0 (C-6), 35.9 (C-20), 35.8
(C-22), 33.8 (C-1), 32.0 (C-15), 28.0 (C-16), 27.8
(C-28), 27.5 (C-2), 25.9 (C-26), 25.7 (C-30), 25.0
(C-23), 19.8 (C-19), 19.0 (C-21), 18.1 (C-27), 16.2
(C-18), 15.5 (C-29). VAl i i Hudis 5 ik H i &
A8, M E WA 11 N eupha-8,24-diene-
3pB,11B-diol-7-one.

B 12: FHETEE TEH K s C30HasOs, ESI-MS
m/z: 473.3 [M+H]"; 'H-NMR (400 MHz, CsDsN) J:
5.52 (1H, s, H-12), 4.16 (1H, m, H-2), 3.42 (1H, d, J =
7.2 Hz, H-3), 2.64 (1H, d, J = 10.8 Hz, H-18), 1.31
(3H, s, H-23), 1.20 (3H, s, H-24), 1.10 (3H, s, H-26),
1.06 (3H, s, H-27), 1.02 (3H, d, J = 6.8 Hz, H-29),
0.96 (3H, s, H-25), 0.93 (3H, d, J = 5.8 Hz, H-30);
BC-NMR (100 MHz, CsDsN) d: 179.8 (C-28), 138.9
(C-13), 125.1 (C-12), 83.5 (C-3), 68.3 (C-2), 55.6
(C-5), 53.2 (C-18), 48.0 (C-9), 47.7 (C-1), 47.6
(C-17), 42.2 (C-14), 40.0 (C-8), 39.7 (C-4), 39.2
(C-19), 39.1 (C-20), 38.1 (C-10), 37.2 (C-22), 33.1
(C-7), 31.0 (C-21), 30.0 (C-23), 28.3 (C-15), 24.6
(C-16), 23.5 (C-27), 23.4 (C-11), 20.9 (C-30), 18.5
(C-6), 17.4 (C-26), 17.2 (C-25), 17.1 (C-29), 16.7
(C-24). DA EPBHE 5 S0k bkl A — 50,
MU LA 12 4 20,3B- R HE-12-07-28- % 5 R

HEW13: AETERHAR, =S kRO
NiRHM: ;s CaiHa6O7, ESI-MS m/z: 391.2 [M+H]';
"H-NMR (400 MHz, CDCls) d: 6.76 (1H, br s, H-2),
6.63 (1H, d, J= 8.2 Hz, H-5), 6.60 (1H, d, /= 8.2 Hz,
H-6), 6.55 (2H, brs, H-2', 6"), 4.68 (1H, d, J= 6.8 Hz,
H-7),3.93 (1H, t,J=7.8 Hz, H-9a), 3.78 (9H, s, 3, 3/,
5-OCH3), 3.66 (1H, t, J = 6.8 Hz, H-98), 3.79 (1H,
overlapped, H-9'a), 3.60 (1H, dd, J = 10.8, 6.8 Hz,
H-9'B), 2.86 (1H, dd, J = 13.8, 4.0 Hz, H-7a), 2.70
(1H, m, H-8), 2.42 (1H, t, J = 13.8 Hz, H-7B), 2.28
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(1H, m, H-8"); 3C-NMR (100 MHz, CDCl3) 6: 149.6
(C-3', 5"), 149.4 (C-3), 145.9 (C-4, 4'), 135.5 (C-1"),
134.0 (C-1), 122.5 (C-6), 116.6 (C-5), 113.8 (C-2),
104.6 (C-2', 6'), 84.6 (C-7"), 74.0 (C-9), 61.0 (C-9"),
56.9 (3', 5'-OCHj3), 56.6 (3-OCH3), 54.3 (C-8'), 43.9
(C-8), 33.8 (C-7)o VALl dis 5 STkl 8 2 A —
FH20, MU ENAEY) 13 4 busaliol

EY 14: AETERHAR, =SSR E 6K
iR E; CaaHasOs, ESI-MS m/z: 421.2 [M+H]*;
'H-NMR (400 MHz, acetone-ds) J: 6.53 (2H, brs,
H-2', 6), 6.44 (2H, br s, H-2, 6), 4.66 (1H, d, J = 5.8
Hz, H-7'), 3.91 (1H, t, J= 7.2 Hz, H-9a), 3.69 (12H, s,
3, 3', 5, 5-OCHs3), 3.68 (1H, m, H-9'a), 3.58 (1H, t,
J =172 Hz, H-9'B), 3.51 (1H, m, H-9p), 2.79 (1H, dd,
J=12.8, 5.0 Hz, H-7a), 2.61 (1H, m, H-8), 2.38 (1H,
t, J = 12.8 Hz, H-7p), 2.17 (1H, m, H-8"); '3C-NMR
(100 MHz, acetone-ds) J: 148.1 (C-3, 5), 148.0 (C-3',
5%, 134.6 (C-4'), 134.0 (C-1"), 133.7 (C-4), 131.0
(C-1), 106.1 (C-2, 6), 103.3 (C-2', 6'), 82.0 (C-7"),
72.0 (C-9), 58.8 (C-9'), 56.1 (3, 3', 5, 5-OCH3), 52.5
(C-8"), 42.0 (C-8), 32.8 (C-7). VA LI iEHE 5 sk
B FEA R, HEEENAEY) 14 4 tripterygiols

E15: A LERHRAR, =SB HxR
MBHYE; CaHpsOs, ESI-MS m/z: 421.2 [M+H]*; 'H
NMR (400 MHz, CD;OD) §: 6.49 (1H, br s, H-2"),
6.28 (2H, brs, H-2, 6), 4.26 (1H, d, J = 5.8 Hz, H-7),
3.78 (3H, s, 3'-OCH3), 3.71 (6H, s, 3, 5-OCHj3), 3.49
(1H, dd, J = 10.8, 5.2 Hz, H-9'a), 3.43 (1H, m, H-9),
3.39 (1H, dd, J = 10.8, 7.2 Hz, H-9'B), 3.28 (3H, s,
5-OCH3), 2.62 (1H, dd, J = 14.8, 5.0 Hz, H-7'a), 2.48
(1H, dd, J = 14.8, 10.8 Hz, H-7'B), 1.88 (1H, m, H-8),
1.661 (1H, m, H-8); *C-NMR (100 MHz, CD;0D) §:
149.4 (C-3, 5), 149.0 (C-3"), 147.9 (C-5"), 139.5 (C-1),
139.3 (C-4"), 134.9 (C-4), 130.5 (C-1"), 126.6 (C-6"),
107.8 (C-2), 106.9 (C-2, 6), 67.9 (C-9'), 64.3 (C-9),
60.3 (5-OCH3), 56.8 (3, 5-OCHj;), 56.7 (3'-OCH3),
49.5 (C-8), 42.5 (C-7), 41.1 (C-8"), 34.0 (C-7"). LA L
B 5 SRR B FE AR — B2, MU E A 15
A polystachyol.

&M 16: AETERHAR, ZFIKEOR
MNFHPE; CisH220s, ESI-MS m/z: 367.1 [M+H]';
'H-NMR (400 MHz, CDCl;) d: 6.89 (1H, brs, H-2),
6.76 (1H, d, J = 8.2 Hz, H-6), 6.69 (1H, d, J = 8.0 Hz,

H-5), 6.10 (2H, brs, H-2', 6'), 4.86 (1H, d, J = 5.0 Hz,
H-7), 401 (1H, m, H-8), 3.88 (1H, dd, J = 11.8, 3.6
Hz, H-9q), 3.85 (1H, m, H-9p), 3.80 (3H, s, 3-OCH3),
3.69 (6H, s, 3', 5'-OCH;3); C-NMR (100 MHz,
CDCl3) d: 156.4 (C-1'), 155.2 (C-3', 5"), 148.9 (C-3),
146.9 (C-4), 133.9 (C-1), 123.0 (C-4), 120.9 (C-6),
115.9 (C-5), 111.7 (C-2), 94.7 (C-2', 6"), 87.9 (C-8),
74.1 (C-7), 61.7 (C-9), 57.0 (3, 5'-OCH3), 56.7
(3-OCHs). LA 3 il &4 5 Sk aE e A — 523,
WML 2L EW) 16 N rosalaevin Bo

WEM17: AETERHAR, =Sk E6x
RiFHE; CisH2006, ESI-MS m/z: 333.2 [M+H]*;
'H-NMR (400 MHz, CDCls) d: 6.92 (2H, s, H-2, 5),
6.76 (2H, s, H-6, 6"), 6.58 (1H, s, H-3"), 5.41 (1H, d,
J =1.0 Hz, H-7), 3.76 (3H, s, 3-OCH3), 3.72 (1H, m,
H-9a), 3.70 (3H, s, 1'-OCHj3), 3.67 (1H, m, H-9p),
3.65 (3H, s, 2-OCH3), 3.60 (1H, m, H-8); '3C-NMR
(100 MHz, CDCl3) §: 153.6 (C-4'), 149.7 (C-2"), 147.6
(C-3), 146.3 (C-4), 142.9 (C-1), 133.0 (C-1), 118.2
(C-2), 118.0 (C-5"), 115.4 (C-5), 109.9 (C-6), 109.8
(C-6'), 94.9 (C-3"), 87.0 (C-7), 63.3 (C-9), 56.7
(1-OCH3), 56.0 (2'-OCH3), 55.8 (3-OCH3), 52.9
(C-8)0 LA ik B 55 SOkl e AR — 224, Wi
TEEY) 17 2N cephafortin B.

&P 18: A LETEHMAR, =SB xR
MFHPE; CaoH2406s ESI-MS m/z: 361.2 [M+H]';
'H-NMR (400 MHz, CD;0D) 6: 6.69 (1H, s, H-2"),
6.66 (1H, d, J= 2.0 Hz, H-2), 6.62 (1H, d, J= 8.2 Hz,
H-5), 6.45 (1H, dd, J = 8.2, 2.0 Hz, H-6), 6.34 (1H, s,
H-5"), 4.19 (1H, d, J = 4.2 Hz, H-7), 3.82 (3H, s,
3-OCH3), 3.73 (3H, s, 3-OCH3), 3.60 (2H, dd, J =
12.8, 4.2 Hz, H-9'), 3.49 (1H, dd, J = 10.8, 6.5 Hz,
H-9a), 3.38 (1H, dd, J = 10.8, 6.9 Hz, H-9p), 2.95
(1H, dd, J = 16.8, 4.2 Hz, H-7'a), 2.65 (1H, dd, J =
16.8, 10.8 Hz, H-7'B), 2.09 (1H, m, H-8), 2.04 (1H, m,
H-8"); 3BC-NMR (100 MHz, CD;OD) §: 148.3 (C-3),
147.9 (C-3"), 146.0 (C-4), 145.6 (C-4"), 135.9 (C-1),
132.9 (C-6'), 128.4 (C-1"), 123.9 (C-6), 116.9 (C-5"),
115.5 (C-5), 1153 (C-2), 112.4 (C-2"), 65.7 (C-9),
63.6 (C-9), 56.4 (3, 3'-OCHs), 46.7 (C-7), 44.8 (C-8),
35.6 (C-8'),32.9 (C-7")o LA b3 i 5 SOk o &
A0, s ENAY) 18 9 burselignan.

WEM19: IREOTE T A, o R ERET
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S SEBHPE ; CooH2N202, ESI-MS m/z: 333.2 [M+H]';
'H-NMR (400 MHz, DMSO-d¢) d: 11.18 (1H, s, H-1),
7.60 (1H, d, J= 8.2 Hz, H-9), 7.41 (1H, d, J= 8.0 Hz,
H-12), 7.15 (1H, dd, J = 8.2, 7.8 Hz, H-10), 7.11 (1H,
dd, J = 8.0, 7.8 Hz, H-11), 5.56 (1H, q, J = 7.8 Hz,
H-19), 5.05 (1H, dd, J = 3.6, 3.0 Hz, H-3), 4.86 (1H,
m, H-5a), 3.67 (2H, s, H-21), 3.00 (1H, m, H-5p),
2.86 (1H, m, H-6a), 2.68 (1H, m, H-6f), 2.55 (1H, m,
H-144q), 2.47 (1H, dd, J = 12.2, 5.0 Hz, H-15), 2.30
(1H, m, H-14p), 1.68 (3H, d, J = 7.8 Hz, H-18), 1.58
(3H, s, H-1"; 3C-NMR (100 MHz, DMSO-ds) 9:
161.8 (C-22), 138.3 (C-2), 136.3 (C-13), 135.0 (C-20),
127.3 (C-8), 126.7 (C-19), 120.3 (C-11), 118.7 (C-10),
116.9 (C-7), 111.2 (C-12), 106.8 (C-9), 73.5 (C-21),
69.2 (C-16), 54.2 (C-3), 39.8 (C-5), 35.4 (C-15), 26.5
(C-14), 21.0 (C-18), 20.7 (C-6), 19.5 (C-1"). LA ki
i 5 SRR IE A — B0, MUSERAY 19 R
latifoliamide A .
4 IERGEM KT R IE T2

FH MTS 3%, L MH7A ¥ ReT 44 ik g
TEEYEA AT RR, DL RGNS B P B 258, X
SRS ER 19 MEUEPIRIAR NS MHTA 18 R
LFYEA ST S PR REAT T, DA P X L
S ERBIA S TR RIS 2 e E, Bk
S VPN SRR AR IR AR A E 7 15 AR A
A {RIERT2,

EHEPEI SRR, KIEREMUEY 13~18
Xf MH7A I8 RSA AR I T 350 B2 1
FEAMBNEE, SAT IR MHTA VR R 2T 245 20 A 438 4 (1)
FRHIEPE T 1Cs0 16 (6.4940.08)~(123.58+0.23)
umol/L, tb &4 1~12 F1 19 R 50 H B (2 A 400 1) v
JIES 240 A 48 )5 M (IC50>300.00 pmol/L) . {15 —
PRI, thEY) 13~18 KZ RO 7T BHPEXS
R 25 PR GERA X MHTA VR R 2T 4 40 i 1) 8 5
OIS E, PN TR B RN RIR P
WRIENE, BARIE TR 45 R A W 1.
5 g

KWL B ia FH 2 P i o SRR R 1 % e
T3 VE X AT WRFHIR I A6 J@ 4 25 B ) 5F A6 R
85% L BESEE A2 oy AT T RGEEFL, AN
FOBEE T 19 MUEY, A 2 =R E
M1~12. 6 PARBERERFMUED 13~18 DL 1 M
VIR B0 19, BTl AP N E IR 1E )&

F 1 FHUAYINE] MHTA /BIER T4 MARISER AN
(xts,n=3)

Table 1 Inhibitory effects on growth of MH7A
synovioblasts of some compounds (x + 5,7 = 3)

WEY  ICso/(umol- L") | 4b&W  ICso/(umol-L7")
13 21.98+0.16 | 17 123.58+0.23
14 6.49+0.08 | 18 108.3240.18
15 72.89+0.17 | S 121.0840.19
16 12.06+0.11

bR WX EERNLEY) 1~19

IR MHTA i I T 44 B3 S 3 1 A7

K BEEE AR R EY 13~18 KM T

BN ZERIGERRIRNE R 01, AR K

AT eSS 25 A 2 A6 B A LR IR A 50 1 R AR

M2, TR UM EY) 14 AR

VUSRI A T 21 B B O 35 2R X o

RAEM o ASHEFEAA AT 37 R R IR AR B 512 KR

PRI R 2G T AR S B RO RL 2R, T H AT

DN T AERA I BHIR B & BT S5 M TR it e s

IR
MBAR AR FEARELEAZFR
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