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A novel limonoid-type triterpene from Melia toosendan
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Abstract: Objective To investigate the chemical constituents of limonoid-type triterpenes from the 95% ethanol extract of Melia
toosendan and their antitumor activity. Methods The compounds were isolated and purified using various chromatographic
techniques, including normal-pressure column chromatography, high-pressure column chromatography, and gel column
chromatography. The isolated compounds were structurally characterized by modern spectroscopic techniques. Their antitumor activity
was evaluated using the CCK-8 assay. Results Eight limonoid-type triterpenoids were isolated from the ethyl acetate extract of M.
toosendan. Structural elucidation by spectroscopic techniques identified them as 15-oxotrichilinin (1), 11,15-dioxotrichilinin (2), 12-
O-ethyl nimbolinin B (3), mufolinoid U (4), trichilinin (5), trichilinin D (6), trichilinin E (7), and trichilinin G (8). Activity evaluation
results showed that all compounds exhibited varying degrees of inhibitory effects on four tumor cell lines. Conclusion Compound 1
is a new compound, named 15-oxotrichilinin. Antitumor activity results indicated that compounds 1—8 all possess antitumor activity
to varying extents, with some compounds showing favorable activity against HepG2 cells.
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Fig.1 Chemical structures of compounds 1—8

1 UEEHH

Bruker AV 400 BUAZREIEARIEEI (TMS AN
bR, B4y UPLC-QTOT-MS (Ji i Xevo G2-
XS, H Waters A H)), AiEA Waters ACQUITY
BEH Cjs (100 mmX2.1 mm, 1.7 um, 3%[E Waters
ANFED, FEH S EIEL (MPLC) FS-9200T (R
AU ARBH A RATD , Hl &8 mRei
T Waters 2545, 2487 Kl 2% (3£ [E Waters A 7] ),
R (B RE A NS4210 (VIR BRI A A IR
AT, B R IEFER (Thermo AF], EH)
FEEGERER . EEOEER GFBEELTD , &
RO CIEA I 2. Pl (i) , Hi
AN E P44l . CCK-8 7 (bl RIEERHL
AR, AR5 iR DU145 411 . AT HepG2
i, NEHE HeLa 4Hff. AJilikE A549 4y
(ATCC »w], £E) , F#Z (doxorubicin, Sigma
AT, EE, fib'S 05427ES-048) , fE4-1LiE (fetal
bovine serum, FBS, igJEMAEMRIEHIRAFD) .
HZEKAS (DXMS, L5 2506408, iy iliFE i 24 %
WHERAFD .

S BT )RR 7 2561 2024 4F 10 H RIET %58
L2 M i, 20 R RO K22 25 2 B 2 T e
U2 N BT M. toosendan Sieb. et Zucc.HT-1&
B SL, FRAS (GS-2024-10-5) {747 T BRI Vi 27
BeAt 5 A B 2B b A =
2 FHE
21 RSB

JIBRFZ8 10 kg, HBEH 95% CEERIREE
B3, BRHR 20, [EICEF], 128 KOG ki
R A e BEPR CBgF1IE T BEAEHL, 15 2IESTR £ g
TR 245 go HL 240 g BEIR L BEHEHY) FH W 1 s
fifg, LWERAEEE, FiBhAH A - R 2T
(100 : 0~0 : 1000, LRSS 1 L 2 B T4,
LIS 46 1. TLC 2 kil & FAH [R50 55
N6 M. Hor B (9.6 9) ZEERFEMIE, i
AN A - AP (20 0 1~1 1 1), S 4
4y, Fr.B2 i k- — S PR 5, B3k
A% 3 (132 mg) , Fr. B4 385 IEAH 1 5 i 45 k£
T, SIAA A - & R (50 1) SZEEEVER,
AR R 10 mL/min, 3K 230 nm, X 3 E )
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AT, B1bEY8 (45mg) . 44> C (14.2
90 FRREERH: BB, JRBIAE A i - R £
fig, 20N 6 ANy, Fr.CL R Rl #1452 2,
MENF A HEE-/K (75 © 25) , #& K 230 nm, Uk
LR EMIEIE, SUAY 4 (26mg, tk=35min) ;
Fr. C3 K H m I MUAHS 5> B8, VBl AH A HRE-7K
(70 :30) , KK 220 nm, WedE 2 AN EE K
W (te=40. 46 min) , 15 2 455 Fr. C3-1 #l Fr.
C3-2, FrliEid sephadex-LH 20 il /r 55, ¥
RN R, SRS 1 (23mg) « 2 (18 mg) ;
Fr. C6 KA IEAH R AR (i o025, YR shAH A Jh k-
BERR O FE (60 1) , WEEEE kg, 75 Fr.C6-1,
TR = R VAR ) 25 (i 0 B, B AE O - K
(65 :35) , KillkK 220nm, #34L&4 6 (55mg,
tr=46min) . 214 D (20.89) HEMCHEL, 47
BE-BERR 2 FE (10 0 1~2 1) BREEVEmL, N4 A
5y, Fr. D2 R @ EBARS] %GR, RN
i-7K (58 @ 42) , Kl 215 nm, B1LE 7 (87
mg, tk=25min) ; Fr.D4 [RIFERF e R i) 45 (o
i, WA A ZHE-K (55 45) , KKK 215 nm,
W dE LA IE, 3AY) 5 (26 mg, tk=28min) .
2.2 IBREEME
221 JEMEWITE CEAEY 1~8 K PH X R
DMSO B il 3k A 50 mmol/L ¥4 FH « K FH STk
T30, K b TS I ) e A OB R T 96 FLAR
B, AL 100Ul (B 1X 104 IR, E37 C 5%
COL BEFRFEHREFR 24 he NG RFIIRE 5 FH B R B I B
25 mmol/L FAIVRRE, FFFLINA 100 puL, FFAMFEMmE 3
ASPATL. REEREFR 24 h 5, FEFLINA 10 uL CCK-
8 W, ¥H 2h Ja BRI E 450 nm &FLEHY)
WEGTE CAD A, 4% 2Tt AR DA ot %o 44 e Py 410 1
Ko XHNHREE 50% A, KWK
W osE o2 H #) WK BE ( median  inhibition
concentration, ICso)o

NI ZE = (A ae—A 1)/ A e
222 EVETEIE K 0 HCAE K HA A iR 4
T 96 LM, FFAL 100 pL (& 1X 10* DD, 78
37 C. 5% CO 3G FRAE 5 FE 24 h JR25 25 HEmmiK
FERE N 3.125. 6.25. 12.5. 25, 50 pmol/L, %L
100 L, BE3NEFL, 4k8LE59% 24h, A CCK-8
WA, keI TR 2h, HEFARCINE 540 nm ROGAE
(A 1H. K3 %dEH GraphPad Prism 10.1.2 3
T8t o, THE S S 1Cso 18 -

2.3 IHRIEM

K SCHR 7 EP, R A g £ BE Clipopoly-
saccharides, LPS) 5 5/ il EL W ZH il RAW 264.7 #4
TARAN RAERAY, K Griess I 52 v2A8 I 4 E T
1 — A& (NO) Bt . B 24 K m
RAW264.7 LA 2X10° N/mL #5021 96 LKk,
FL50 uL, 157% 24 he BN NXTHRAL (R59R%E 50
pl). BEAYZH (RS E S pg/mL (1) LPS 10 pL A
BR R 10 pL). FHPEXTRRA (EIREAN 5 ng/mL
(1) LPS 10 pL FAS[FRFE I ZEKFA 10 ulL) FIFE
il FEWREZEN 5 pg/mL 1 LPS 10 pL FIAS [F]¥#
FERIML & 10 L), 7 37 C. 5% CO, IR FR56 N
B 9% 24 ho SRR WG, B0, I BB 20 uL,
WARIMN Griess 11711 Griess IT {7 % 20 uL, &
H Y5 JEHCE 30 min, EHAE 540 nm 1 4 {H,
S A THE NO flii %

NO 1% = (A4 sn—A ra)/ (A we—=A )
3 kT

wEM 1. ARk, S THE. O, &
WEK, &EEEEDE (TLC), iAMmEE (60~
90 C) -FEMR L B8 (41 1) NEIFH, WLl 5%
BT, 1E 105 ChndkiEf, RGP,
IR vy (cm™1): 3 415 (OH), 2 937, 1 735 (C=0), 1 639,
1619 (C=C), 1 452, 1376, 1 055, 837, 780, 623; [a]>
+25.6 (¢ 0.50, MeOH); ESI-MS m/z 543 [M—H],
545 [M+H]", HEll HAHX 73 i &4 544. HR-ESI-
MS m/z 545.290 0 [M+H]* G5 N 545.287 5
IM+H], 13N C30Hao00, AUIFIEE 11,

7E 'TH-NMR i (& D 1, &pXiEa 6 M~
FHAF5 ou 0.88, 0.92, 1.09, 1.20, 2.05, 2.16 (5% 3H,
$), b 0u2.05. 2.16 NABEEEM HFRAF50¢; 1F
Ou3.0~4.0 HMZHAF T, WIHZEWSHZ
ANEFIA] RIS B 3 MRRERR T
%5 on7.43 (1H,t,J=1.6 Hz), 7.35 (1H, 5), 6.35 (1H,
d, J= 1.6 Hz). ifiid 3C-NMR Al DEPT 135 i, 2
NG 30 MikfE S, BFE 6 Mak. 4 4
bk 12 Bk DL & 8 NZfk . HA Kz X H L 3 A4
PRIETAS T, AFE 1 DNEREERIS S oc 219.5 1 2
AMEEIREE 6c 170.9, 169.8, 2 MRVERRAE S oc 143.3
(d). 140.5 (d), 122.6 (s), 110.8 (d), FIEIZHXILE 6 4
HERMBRIR 755 oc 78.0 (), 73.7 (d), 73.4 (d), 72.4
(d),71.3(d), 69.9 (d), =iIHXIHA 6 MHEIIES oc
21.5(q), 21.4 (q), 21.3 (q), 19.3 (q), 17.8 (q), 16.1 (q)-
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=1 k&4 1~8 ) BC-NMR #4E (100 MHz, CDCl3)
Table 1 '>*C-NMR data of compounds 1—8 (100 MHz, CDCls)

{730 1 2 3 4 5 6 7 8
1 71.3 71.5 71.3 72.1 71.5 71.2 71.1 715
2 30.2 29.4 27.5 26.7 30.1 30.3 304 29.9
3 734 72.5 71.5 72.8 735 73.8 73.9 72.7
4 425 423 42.4 425 42.2 436 435 423
5 38.2 37.6 39.8 38.5 38.9 38.6 38.5 40.0
6 73.7 73.0 72.1 73.6 72.6 73.3 74.2 73.2
7 69.9 69.8 73.6 74.3 77.8 72.8 72.7 74.3
8 43.0 44,0 453 46.2 455 453 452 44.2
9 34.2 53.1 35.8 335 35.0 34.8 34.6 36.1
10 40.1 425 40.3 40.6 40.2 39.8 40.0 44.0
11 21.9 205.8 32.8 15.6 36.8 24.3 245 24.4
12 72.4 80.3 96.5 345 775 77.0 77.2 77.9
13 45.6 441 140.0 47.6 51.6 51.4 51.2 51.7
14 59.3 59.4 142.5 160.5 157.5 157.0 157.0 155.7
15 219.5 215.7 76.8 120.3 122.7 122.7 122.6 122.8
16 43.0 452 375 38.6 36.6 36.7 36.5 36.7
17 37.7 41.3 46.5 51.6 50.2 50.2 50.3 50.4
18 215 22.4 16.0 21.3 27.0 15.3 26.8 27.1
19 16.1 17.0 15.5 15.7 15.3 15.1 15.2 15.3
20 122.6 123.4 128.3 124.7 125.5 124.2 124.5 124.6
21 140.5 140.0 138.6 139.8 140.0 140.0 140.0 140.2
22 110.8 110.5 110.2 111.2 111.9 111.7 111.7 111.9
23 143.3 143.4 142.5 142.6 142.1 141.8 142.1 141.7
28 78.0 78.0 78.2 78.0 735 78.1 78.2 78.2
29 19.3 19.1 19.2 19.3 19.0 19.3 20.1 205
30 17.8 21.1 20.5 26.6 15.6 15.9 15.6 15.8
3-OAc 3-OAc 1-OAc 3-OAc 3-OAc 1-Cin 3-Bz 3-OAc
21.4 21.3 21.5 20.8 21.3 165.3 165.2 21.4
169.8 170.0 169.5 169.7 169.6 117.1 130.4 169.0
12-OAc 12-OAc 3-OAc 12-OAc 146.3 129.5 7-Bz
21.3 21.1 20.8 21.2 134.0 128.8 165.0
170.9 170.5 169.7 171.0 127.8 1335 130.5
7-Tig 129.0 12-OAc 129.4
166.2 130.6 170.1 128.2
128.4 12-OAc 21.3 132.8
136.5 171.0
122 21.3

14.3

12-O-ethyl

61.5

14.4

T HSQC Ak &Mk E (& 572 S, (H-3) 5 6¢ 169.8 (C-CH3CO). 71.3 (C-1). 42.5 (C-
FIF HMBC AR AH SCHEWRT IR ESEIF, ou 5.10  4). 38.2(C-5) #H3E; on4.12 (H-6) 5 6c69.9 (C-7).
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43.0 (C-8). 40.1 (C-10). 78.0 (C-28) #H3%; ou 1.20
(H-29) 5 0c73.4(C-3). 42.5(C-4). 38.2(C-5). 78.0
(C-28) HH3%, #E7% C4/C5/C6/C28 T VU A kIR 3F ;
010.92 (H-19) 5 6c40.1 (C-10). 71.3 (C-1) 38.2(C-
5) K 21.9 (C-11) #5&; ou 5.04 (H-12) 5 5¢ 170.9
(CH3CO). 34.2(C-9). 59.3(C-14) FH%; 613.49 (H-
17) 5 6c72.4 (C-12)~ 219.4 (C-15). 122.6 (C-20)-
140.5(C-21). 110.8(C-22) #H3K, iR 15 AWK
Bk AR CER, SHRGEM S HMED 11,15-
dioxotrichilinin (2) s HA — & FIAHLLEN,
&1 RA 1 BRSO AE% 2 1 11,15
MONERBREE, 4EhEPr) HMBC EiE (E 2),

5c205.8 PR 21.9, $ERGED) 1 11 7 B 5
AR, 2RI C-12 1 dc 80.3 AZRY dc 72.4,

FEIAREEN T 8.0 (LA RS BT, BERH 11 Ay Bk
%k, B NOESY #t—Sii Mt arIAN AL, du
5.10 (H-3) 5 6u 3.54 (H-1), 0.92 (H-19), 1.20 (H-29)
TG, $7R 3 AN B Su4.12 (H-6) 5 1.20
(H-29). 1.09 (H-30) #H%, #iHA 6 & A B 1%L,

01 5.04 (H-12) 5 61 3.54 (H-1), 0.92 (H-19), 1.09 (H-
30) AHOK, Bon 12 AN B AL On 3.49 (H-
17) 5 5.04 (H-12) A3, #6017 f2E0N B MY, Bk
AN o F97Y; 1M on 0.88 (H-18) 5 3.21 (H-14) #H
Ko TR, ZEWEEN 10,70-dihydroxy-
3a,120-diacetoxyl-15-oxo-trichilinin, #id SciFinder %X
WPERE R, R WA LA ARE, BRI A
VIR R =AY, o) R

2 &Y 1 £E/ HMBC (—) 1 NOESY (<----»)
LEES
Fig.2 Key HMBC (—) and NOESY (<-----) correlations of

compound 1

'H-NMR (400 MHz, CDCls) 6: 3.54 (1H, brs, H-
1), 2.03 (1H, dt, J = 16.4, 3.2 Hz, H-2a), 2.33 (1H, dt,
J=16.4, 3.2 Hz, H-2b), 5.10 (1H, t, J = 2.8 Hz, H-3),
2.42 (1H, d, J= 12.8 Hz, H-5), 4.12 (1H, dd, J = 12.8,
2.8 Hz, H-6), 4.13 (1H, m, H-7), 2.52 (1H, dd, J = 12.6,
3.2 Hz, H-9), 1.87 (2H, m, H-11), 5.04 (1H, t, J = 3.2

Hz, H-12), 3.21 (1H, s, H-14), 2.59 (2H, d, /= 10.0 Hz,
H-16), 3.49 (1H, t, J=10.0 Hz, H-17), 0.88 (3H, s, H-
18), 0.92 (3H, s, H-19), 7.35 (1H, s, H-21), 6.35 (1H, t,
J=1.6 Hz, H-22), 7.43 (1H, t, J = 1.6 Hz, H-23), 3.63
(1H, t, J= 8.0 Hz, H-28a), 3.49 (1H, d, J = 8.0 Hz, H-
28b), 1.20 (3H, s, H-29), 1.09 (3H, s, H-30), 2.05 (3H,
s, 3-OAc), 2.16 (3H, s, 12-OAc).

EY 2: B ERMAR, HIETHE. N
fiil; ESI-MS m/z 559 [M~+H]", 557 [M—H]; 'TH-NMR
(400 MHz, CDCls) 6: 4.23 (1H, t,J=2.8 Hz, H-1), 2.26
(1H, dt, J = 15.6, 2.4 Hz, H-2a), 2.06 (1H, dt, J = 15.6,
2.4 Hz, H-2b), 5.00 (1H, t, J = 3.0 Hz, H-3), 2.46 (1H,
d, J=12.0 Hz, H-5), 4.13 (1H, dd, J= 12.0, 2.8 Hz, H-
6),4.52 (1H, t, J=2.8 Hz, H-7), 3.08 (1H, s, H-9), 5.64
(1H, s, H-12), 3.24 (1H, s, H-14), 2.66 (1H, d, J = 9.6
Hz, H-16), 3.40 (1H, t, J = 9.6 Hz, H-17), 1.08 (3H, s,
H-18), 1.02 (3H, s, H-19), 7.25 (1H, s, H-21), 6.25 (1H,
s, H-22), 7.40 (1H, t, J = 2.0, H-23), 3.60 (1H, d, J =
7.2 Hz, H-28a), 3.45 (1H, d, J = 7.2 Hz, H-28b), 1.18
(3H, s, H-29), 1.39 (3H, s, H-30), 2.09 (3H, s, 3-OAc),
2.12 (3H, s, H-12-OAc); '*C-NMR (100 MHz, CDCl),
e WK 1. DRIl EdE 5 0ot E A — o),
% B %A AN 11,15-dioxotrichilinin.

&Y 3. LEsErREE (FEE-7K); ESI-MS
m/z 655 [M+H]", 653 [M—H]; '"H-NMR (400 MHz,
CDCls) 6: 4.57 (1H, brs, H-1), 2.14 (1H, dt, J = 15.6,
2.8 Hz, H-2a), 2.23 (1H, dt, J = 15.7, 2.8 Hz, H-2b),
5.00 (1H, t,J=2.0 Hz, H-3), 2.82 (1H, d, J= 12.4 Hz,
H-5),4.10 (1H, dd, J = 12.4, 2.8 Hz, H-6), 5.78 (1H, d,
J=2.8 Hz, H-7), 3.25 (1H, d, J= 10.0 Hz, H-9), 1.85
(2H, m, H-11), 4.80 (1H, brs, H-12), 5.01 (1H, d, J =
7.2 Hz, H-15), 1.56 (1H, m, H-16a), 2.34 (1H, m, H-
16b), 3.29 (1H, m, H-17), 1.76 (3H, s, H-18), 0.98 (3H,
s, H-19), 7.25 (1H, s, H-21), 6.38 (1H, s, H-22), 7.33
(1H, t, J = 2.0 Hz, H-23), 3.53 (1H, t, J = 7.6 Hz, H-
28a), 3.46 (1H, d, J = 9.2 Hz, H-28b), 1.17 (3H, s, H-
29), 1.43 (3H, s, H-30), 2.10 (3H, s, 1-OAc), 2.02 (3H,
s, 3-OAc), 6.86 (1H, dd, J = 7.2, 1.6 Hz, H-7-Tig-3"),
1.95 (3H, s, H-7-Tig-4"), 1.87 (3H, s, H-7-Tig-5"), 3.55
(2H, q, J = 6.4 Hz, H-12-ethyl-1"), 1.16 (3H, t, J= 6.4
Hz, H-12-ethyl-2"); *C-NMR (100 MHz, CDCl3) %
P W3R 1. CL BSOS TR EEB), e E Yl
12-O-ethyl nimbolinin B,
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WEY 4. AtTERBR, HETHE, =
S W %% ESI-MS m/z 471 [M+H]", 493 [M+Na]';
IH-NMR (400 MHz, CDCl3) 6: 3.52 (1H, m, H-1), 2.25
(1H, dt, J=16.0, 3.2 Hz, H-2a), 2.00 (1H, dt, J = 16.0,
3.2 Hz, H-2b), 5.10 (1H, t, J = 1.6 Hz, H-3), 2.48 (1H,
d,J=12.4 Hz, H-5), 4.15 (1H, dd, J= 12.0, 2.8 Hz, H-
6), 4.22 (1H, d, J=2.0 Hz, H-7), 2.68 (1H, d, J=10.8
Hz, H-9), 1.60 (1H, m, H-11a), 1.73 (1H, m, H-11b),
1.56 (1H, m, H-12a), 1.85 (1H, m, H-12b), 5.62 (1H, d,
J =2.0 Hz, H-15), 2.42 (1H, m, H-16a), 2.60 (1H, d,
J=17.2Hz, H-16b), 2.85 (1H, t, J= 7.2 Hz, H-17), 0.86
(3H, s, H-18), 0.94 (3H, s, H-19), 7.26 (1H, s, H-21),
6.28 (1H, s, H-22), 7.41 (1H, s, H-23), 3.62 (1H, d, J =
7.6 Hz, H-28a), 3.43 (1H, d, J = 7.6 Hz, H-28b), 1.20
(3H, s, H-29), 1.12 (3H, s, H-30), 2.10 (3H, s, H-3-
OAc); BC-NMR (100 MHz, CDCls) ¥4 W% 1. LA
SRR S SR EE AR B, WS e A )
4 > mufolinoid U.

a5 AtsEREE (FEE-K); ESI-MS
m/z 529 [M+H]*, 527 [M—H]; 'H-NMR (400 MHz,
CDCls) 6: 3.44 (1H, m, H-1), 2.28 (1H, dt, J=16.4, 3.2
Hz, H-2a), 1.98 (1H, dt, J = 16.4, 3.2 Hz, H-2b), 5.09
(1H, dd, J=3.2, 1.6 Hz, H-3),2.43 (1H, d, J=12.0 Hz,
H-5), 4.13 (1H, dd, J= 12.0, 3.2 Hz, H-6), 4.21 (1H, d,
J=3.2Hz, H-7), 2.87 (1H, dd, J = 15.6, 8.0 Hz, H-9),
1.50 (1H, m, H-11a), 2.18 (1H, m, H-11b), 5.04 (1H,
dd, J=12.0, 6.4 Hz, H-12), 5.72 (1H, dd, J= 3.2, 1.2
Hz, H-15), 2.47 (1H, m, H-16a), 2.57 (1H, m, H-16b),
3.02 (1H, dd, J = 11.2, 5.6 Hz, H-17), 1.11 (3H, s, H-
18), 0.95 (3H, s, H-19), 7.24 (1H, s, H-21), 6.28 (1H,
dd, J=2.0, 1.2 Hz, H-22), 7.34 (1H, d, J = 2.0 Hz, H-
23), 3.60 (1H, d, J = 7.2 Hz, H-28a), 3.45 (1H, d, J =
7.2 Hz, H-28b), 1.21 (3H, s, H-29), 1.12 (3H, s, H-30),
2.12 (3H, s, 3-OAc), 1.90 (3H, s, 12-OAc); 3C-NMR
(100 MHz, CDCls) ##fs W3 1. LA R3S HEE S5 S
RN bR A — 02, e A S5 O trichilinin.

&Y 6: BEEHREE (4F-7K); ESI-MS
m/z617 [M+H]", 615 [M—H]"; 'H-NMR (400 MHz,
CDCls) d: 4.93 (1H, m, H-1), 2.09 (1H, ddd, J = 16.4,
3.2, 2.8 Hz, H-2a), 1.32 (1H, dt, J = 16.4, 3.2 Hz, H-
2b), 3.85 (1H, m, H-3), 2.70 (1H, d, J = 12.4 Hz, H-5),
420 (1H, dd, J = 12.4, 2.8 Hz, H-6), 427 (1H, d, J =
2.8 Hz, H-7), 2.84 (1H, dd, J= 12.4, 7.2 Hz, H-9), 1.11

(1H, m, H-11a), 2.18 (1H, m, H-11b), 5.03 (1H, dd, J =
10.4, 6.4 Hz, H-12), 5.70 (1H, dd, J= 2.8, 1.2 Hz, H-
15), 2.46 (1H, m, H-16a), 2.54 (1H, m, H-16b), 3.00
(1H, dd, J = 10.4, 7.2 Hz, H-17), 0.96 (3H, s, H-18),
1.03 (3H, s, H-19), 7.15 (1H, s, H-21), 6.20 (1H, m, H-
22), 7.26 (1H, m, H-23), 3.64 (1H, d, J = 7.6 Hz, H-
28a), 4.14 (1H, d, J = 7.6 Hz, H-28b), 1.18 (3H, s, H-
29), 1.13 (3H, s, H-30), 6.32 (1H, d, J = 15.6 Hz, H-
Cin-2), 7.72 (1H, d, J = 15.6 Hz, Cin-H-3), 7.42 (4H,
m, Cin-H-5, 6, 8, 9), 7.50 (1H, m, Cin-H-7), 1.87 (3H,
s, 12-OAc); 3C-NMR (100 MHz, CDCly) ¥ W%
1o PA B i 5 0wk b AR — 35030, #s e ik
& 6 A trichilinin D.

a7 AEERREER (CFE-K); ESI-MS
m/z 591 [M~+H]", 613 [M+Na]*; 'H-NMR (400 MHz,
CDCl3) 6: 5.07 (1H, t, J = 2.8 Hz, H-1), 2.20 (1H, dt,
J=16.4,2.8 Hz, H-2a), 2.32 (1H, dt, J= 16.4, 2.8 Hz,
H-2b), 3.84 (1H, m, H-3), 2.80 (1H, d, J=12.0 Hz, H-
5), 4.22 (1H, dd, J = 12.4, 3.2 Hz, H-6), 4.28 (1H, d,
J=3.2Hz, H-7),2.87 (1H, dd, J = 12.4, 7.2 Hz, H-9),
1.12 (1H, m, H-11a), 2.18 (1H, m, H-11b), 5.02 (1H,
dd, J=9.6, 7.2 Hz, H-12), 5.70 (1H, dd, J = 3.2, 1.6
Hz, H-15), 2.42 (1H, m, H-16a), 2.54 (1H, m, H-16b),
2.95 (1H, dd, J= 104, 7.6 Hz, H-17), 0.72 (3H, s, H-18),
1.06 3H, s, H-19), 7.13 (1H, s, H-21), 6.15 (1H, m, H-
22),7.25 (1H, d, J = 1.6 Hz, H-23), 3.64 (1H, d, J = 7.6
Hz, H-28a), 4.15 (1H, d, J= 7.6 Hz, H-28b), 1.20 (3H, s,
H-29), 1.14 (3H, s, H-30), 8.04 2H, dd, J=284,12
Hz, Bz-H-3, 7), 7.45 (2H, dd, J = 8.4 1.2 Hz, Bz-H-4, 6),
7.58 (1H, dt, J = 8.4 Hz, 1.2 H-Bz-5); 3C-NMR (100
MHz, CDCly) ¥l W3 1. DL EJRREEeE 5 Sciiknt te
FEAR—F, WA T N trichilinin E.

ey 8: HEEIRGE (4H5-7K); ESI-MS
m/z 633 [M~+H]", 655 [M+Na]*; 'H-NMR (400 MHz,
CDCl3) d: 3.54 (1H, m, H-1), 1.54 (1H, dt, J=16.4, 2.8
Hz, H-2a), 2.30 (1H, dt, J = 16.4, 2.8 Hz, H-2b), 3.56
(1H, m, H-3), 2.54 (1H, d, J= 12.4 Hz, H-5), 4.25 (1H,
dd, J=12.0, 2.8 Hz, H-6), 5.88 (1H, d, J= 3.2 Hz, H-
7), 3.13 (1H, dd, J = 12.8, 7.6 Hz, H-9), 2.02 (1H, m,
H-11a), 2.38 (1H, m, H-11b), 5.04 (1H, dd, J=9.2, 6.4
Hz, H-12), 5.72 (1H, dd, J = 3.2, 1.2 Hz, H-15), 2.40
(1H, m, H-16a), 2.53 (1H, m, H-16b), 2.95 (1H, dd, J =
10.4, 7.6 Hz, H-17), 1.02 (3H, s, H-18), 1.02 (3H, s, H-
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19), 7.13 (1H, s, H-21), 6.16 (1H, m, H-22), 7.28 (1H,
d, J= 1.6 Hz, H-23), 3.14 (1H, d, J = 7.2 Hz, H-28a),
3.45 (1H, d, J = 7.2 Hz, H-28b), 1.17 (3H, s, H-29),
1.23 (3H, s, H-30), 1.90 (3H, s, 3-OAc), 8.04 (2H, dd,
J = 8.4, 1.2 Hz, H-7-Bz-3', 7'), 7.45 (2H, dd, J = 8.4,
1.2 Hz, H-7-Bz-4', 6"), 7.58 (1H, t, J = 7.4, H-7-Bz-5"),
1.92 (3H, s, 12-OAc); '3C-NMR (100 MHz, CDCl5),
BlE WA 1. PL RSB 5 S0k B A — 3 1s),
s e L&) 8 N trichilinin G
4 FEMIEMN
4.1 IAhESEMITMN

IR R A AAPEX IR, X B AR B AL S
V) 1~8 HATRSMUMRE R L, SRR

3 %I HepG2 4iMiA RUrFsisiliaEtE, H I1Cso 43510
5.23. 5.57. 4.83 pmol/L.

42 IMBTEMTEMN

KHBRZHE (LPS) 551 RAW 264.7 B 48
JEMAY, XHEEY 1~8 WP RIGTEEAT TR
o dE IR IAH M EIE R — A (NOD HI7KT,
P HPTRIEM . R BN, FrANEYHRIH
FIEAHHER) NO Il iEE. Hr, &Y 518
EoR BRI T, $EoRIL C-7 LU AR AR
IR EE R TT RE ST RIS A G . B & 1 RIHE
HHEAERRFE AN HIVER, RGN 15 ALK
AIREXT I RS — € DTk A &AW a1 1 1) 2 57
PN, WEEEFINEE . BRIFRERE LR A5 2

WEVERA PR ECGR 2, (b &4 1~

SN HAGTR BTN EE IR

Fz2 AW 1~8XF 4 M EEAINFIZER n=3)

Table 2 Inhibitory effects of compounds

1—38 on four tumor cell lines (n = 3)

ICso/(umol L.71)

e
DU145 HepG2 HelLa A549
1 12.934+0.32 5.231+0.10 44.02+1.12 19.36+0.98
2 15.03+0.45 5.5710.25 26.4510.67 24.951+0.24
3 44.11+0.84 4.83+0.31 15.33+0.84 26.73+0.26
4 27.90+0.46 25.68+0.56 24.6410.42 4592+0.29
5 14.93+0.41 22.47+0.48 28.23+1.23 16.93+0.92
6 17.76 +0.55 58.35+0.65 26.3310.37 67.2710.25
7 7.77+0.11 56.82+0.78 12.26+2.23 18.65+0.78
8 23.3410.39 44.30%0.38 10.76+0.45 34.17+0.23
R 25 2% 2.36+0.26 3.54+0.06 1.45+0.87 6.47+0.95
5 g I PRISEFH S0 1 B2 PR A A

NIRRT HEEARZ L, YRS 17
USRS KON IR, R R DI EA
SE PR (R 251060, R ERImPR T N2, e xt
TR AL BT S PR RCR MR, A2 ER R AT
BAUERAEL . SR, IR TA NS, SR
KISR0 A R RN, B RAT B
R M =S R R Ry, R R R
Ire N T BB ZM MR R, AT U
PR T WS OV G P2 £ 6 A G 2 AT A R I
AT, NP EAR T 8 MTESE RN
=W, a1 Rk R =
WaEY). R EE UL 4 MRS RE S, TR
e SR RSN R S, S8R ER B EY)
HEA AN FARERARE R AR — e
TR B B R, A HAL G DRI &

MBFR ALY ERARELEFZFR

EE R
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