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Chemical constituents and their antitumor activity from Goniothalamus yunnanensis
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Abstract: The Goniothalamus genus have been used in folk medicine for cancer,tumor, treatments. However, G. yunnanensis,
one of the species Goniothalamus ,its chemical constituents and potential antitumor activities has not been reported ; the aim of
this paper was to investigate the chemical constituents and antitumor activities of G. yunnanensis,as a result, nineteen com-
pounds involved alkaloids, styryl lactones, flavonoids and triterpenes were isolated and purified from 90% ethanol extract of
twigs of G. yunnanensis by using various chromatographic techniques such as silica gel, Sephadex LH-20 and semi-preparative
liquid phase HPLC. Their structures were identified by modern spectroscopic methods and named as aristolactam AII (1) ,en-
terocarpam Il (2) ,aristolactam Allla (3) ,aristolactam BII (4) , griffithinam (5) , piperolactam B (6) ,lysicamine (7) ,N-p-
coumaroyltyramine (8) ,marcanine B (9) ,9-deoxygoniopypyrone (10) , goniofufurone (11),goniothalamin (12) , pinocem-
brin (13), B-sitosterol (14) ,pureonebio (15) , diethyl disulfoxide (16) ,stigmasterol-3-0-8-D-glycopyranoside (17) , che-
liensisamine (18) ,and ursolic acid (19). All the compounds were isolated from G. yunnanensis for the first time. Moreover,
isolated nine compounds from G. yunnanensis were screened for antitumor activity by SRB method in vitro. The evaluation re-
sults of anti-tumor activity showed that the styryl lactone compound 12 shown the most obvious inhibitory effect on the prolif-
eration of HCC1806 ,HCT116,and Hela tumor cells at the concentration of 50 wM with IC; 5.2 £0.7,3.1 0.5 and 10.5 =
1.0 uM, respectively.
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RV I AN ( Goniothalamus) 4324 160
o, oA T R AR X % A ) e R I
AN B B A1 Ry KU K i K B R 2 i e
FR I g 7 48 DCOFIVE B i 2E AR L L IRIR BUE )
A BN R AR 10 B, F RS
P, = L A SR XD, BRTENAMEET
AR S A R R M R A= e Ll 2
B 7 75 BN R SE 0T, b 3 2 BN R AR L0
AT Ay B 90 7 A ) 0 R i 8, LA R A B
TG E, W I B i 2

TR AN (G. yunnanensis) 2 7 75 BRFRHN
JRAEY) R ER A LA, AR TR 350 m Y
X, 2K T IHART , 3255015 T B 1 = 4%
Huo AT R I 2 mE AN A2 o) S A i
AT SEARGE , i TR R = H RN T AR S T o
IR I T = r BRI 1 AL 103 S AR SN E
VEFRWRE, LI A 1 52 5 BB A= A 0 o 1 LA
FATUIE 250 T R SR AR A
1 #E5FZE
1.1 {EFFtH

Bruker Avance III 400 MHz, Bruker DRX 500
MHz # PRG3R AL (75 [ Bruker 23 &), PU H B RE
BE(TMS) AR ) s 2 & O (AL st 38 BLE ) L F
il A8 VRORH i P ) Sy €335 4l 5 T e 2 AN ( BT BR
FRERHEUN AR A PR 7] 3 SHZ-D (1) JE 3k 02
MEZ R (JLLTT TG A R A R ; FA2004 53
B R (L i g TR B AU SR AT R A 7)) 5 YRT-3
CREND & s A (CRIEETTR AR R A R A A o

i (200 ~ 300 H) Fl GF,s, 1 2 2 #7 #E A
(L T AR ) s BRI SephadexLH-20 ( i
M Pharmacia /A5 ) ; YMC-PackOSD-A i £ (0 54+
(250 mm x20 mm,5 pm) K YMC A BR3¢ L2 /) -
i 395% % (2 A AR Tl I & DXl 2450 A FR
oa]) s A 10% BRR BRI . )2 B R
s N TR Mg =AW S P b A i S
A Tl 2B sk A2 4l 5 W TE T W Ry 53 A 45 7K
REEK
1.2 8%

AN ERGRASEA PR, E2amh
B 24 R 2 v 2 M BT i A e R 2R S e S 7
KRR 8 = B BF 90 A (6. yunnanensis ) f) 251
JEAEYIARAS (NO. 20190407 ) BUAF T g HH BE 25 R 2
2 BRI LG 2

1.3 LA Zx
1.3.1 #ER5455

R RPN ZEM (12 ke) BriE)E LA 95% LR
P 3 UK, BRI T R, s A I8 658 g
B N0AE = K IR & R A it | 2R R AR,
[ A3 7 . B BR BB IZ (400 ¢) , Fi:
Je A 1 4, LA el k- DR A B R R, 5 O T
oy, 185 7 NHSY Frol ~Fr. 7,

Fr.3(44.2 o) #m &kt ZE 8T, AT N
(10: 1—1: 1, V/V) B PRI, &I 6 4~ 43 Fr.
3A ~Fr.4F, Fr.3D &5 26k AL 20T, R 2 -
ST - ERTTR 5V e B Y I, 45 AR BE & 1
(134 mg) Fifk &4 4(10 mg) . Fr.3E 4 Sephadex-
LH20 (&({5: HEE =1: 1, V/V) glifb, 13 2 k51 12
(45 mg) . Fr.3F oy 2k Bk 8, i ki &
iR TR (25: 115 1) (R R BRBE PRI, & I 82 (035
AHIEIER 43, 45 AR B4k A9 14 (20 mg) FIiL &9
10(144.2 mg) .

Fr.4(14.7 g) o 2 rE AL 2 M, FHEFR S e T
i (30: 1—5: 1, V/V) B EE VR, A DRI, 2 (4
TR, A IO MR R A5 2 9 A4 Fr. 4A ~
Fr. 41, ¥ Fr.4C #4328 ODS 2Kl 4 (i 207, LA
FHEE: 7K (40% ~ 100% ) 5 BE Ve B8, P 48 i e A £
T, DAk PN (150 1—10: 1, V/V) IR R B EE U
Ji, B2 S Bk & Y 6 (17.7 mg), Fr. 4D 4
Sephadex-LH20 ( & {f5: B EE =1:1,V/V) 4lifk, T4
e EE A 13(26.9 mg) . Fr.4D 2 ODS il 4
% (30% ~ 100% HEE-7K ) alifb A3 211654 5(49. 1
mg) FIALEH 2(10 mg) .

Fr.5(32.4 ¢) WA 2R Z T, I Che: &
M2 L MR (7:1-3: 1, V/V) (R R B EEVERG , & 1 s A
[FAr 152 3 A~ #4r Fr. 5A ~ Fr. 5C, Fr. 5A &
Sephadex-LH20 ( & {f5: FlE =1:1,V/V) 4afifk, 45
i B A 7(5.6 mg) . Fr.5 B # 5 2hERAT 43
B, S5 IR (5: 1, V/V) S4T30, 45 &S 5
A 8(12.6 mg) F119(7.2 mg) , Fr.5C £ Seph-
adex-LH20 (G fh: HEE =1:1,V/V) 4lifk, B 45 15
FMEAE (7.1 mg) FfL G4 18(24.2 mg) .

Fr.7(22. 6g) #4r SRk R EHT, &5 B
(15:155: 1, V/V) (R R BB EE VR, & € 5 [R5
38 F] 4 A4 Fr. TA ~Fr. 7D, Fr. 7A £ Sepha-
dex-LH20 (G {5: HEE =1:1,V/V) 4lifk, S48 5
649 11 (99 mg), Fr. 7B £ ODS 2 il 4 {0 %
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(60% ~100% HfE-7K ) 215 20454 3 (43 mg)
FLA P 15(24.2 mg) . Fr. 7C 353 & hE A )Z
Br, &5 R (501, V/V) VI, 2ife 15 24659 16
(185.2 me) A& 17(15.4 mg)

1.3.2 3P &l

TEH 3 w04 Fi e A A , % Fe b 9 A Bk
AT T U IS PRI . BOG R K =
B L A 88 HCC1806 |, 25 1 i Ji HCT116 | B 39
Hela 41 ffg, FfE B2 FHEH B 8 H %% €8 7% (sulforho-
damine B,SRB) #4715 .

R A TSI 36 I A A A R R A 5 S, R A
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Regetih s SR s A G K & B
D — 5 v BE BB B (50,25 ,12.5.6.2.3. 125 1. 563
M) A BER KRR B, Fe B AL 10 WL in A 96 FLARES 7
M, B 3 A AL, 5% CO, 37 C &4 F 55
FRUML 72h J5 B HE IR, TRV 1 10% TCA 75 4
CEEM Th 5 ARAKER S G EEST AR
T, RIG AL A B 1% VKBS BRI §) /) SRB
(4mg/mL) W 60 pL, 5 Y4 (7 20 min, YL AU,
19% FRIRVEY 5 W, 25 AR T . RaBfLImA
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4
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150 pL 5, FER bR 35935 1R 2], LA 560 nm
WA WS OD A, THEI R, A= R
=[1-( X} B4 OD {H-45 2541 OD {5) /% 4l OD
] x100% , A FEH0 5, T 1C, .
2.1 HH%EE

wEW1 BB AR EI-MS:m/z 265 [M] ",
C,H,, NO,;'H NMR (400 MHz, DMSO-d,) §:10. 81
(1H,br s,NH) ,10.30(1H,s,3-0H) ,9. 10(1H,J =
7.5 Hz,H-5),7.91(1H,d,J = 7.3 Hz,H-=8),7.60
(1H,s,H2),7.51 ~7.58 (2H, m, H-6,7),7.09
(1H,s,H-9),4.01(3H,s,4-0OCH,) ;" C NMR (100
MHz, DMSO-d, ) 6: 168.5 (C = 0),122.4 (C-1),
113.4(C2),152.2(C-3),148.9(C4),121.8 ( C-
4a),125.9(C-4b) ,126.0(C-5),125.3(C-6),127.3
(C7),129.0(C-8),134.9(C-8a),104.0(C9),
135.3(C-10),120. 4(C-10a) ,59.5(4-0CH,) , L) I
Hod 5 SCmkS X BEIEA —B E E RAAYh
aristolactam AIL, %5 LK 1,
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Fig. 1

wEM?2 wWOKARELMS:m/z295 [M] 7,
C,,H,;NO,;'H NMR (400 MHz, DMSO-d, ) §: 10. 79
(1H,s,NH),10. 12(1H,s,3-0H) ,8.61 (1H,d,J =
8.2 Hz,H-5),7.83(1H,s,H9),7.40(1H,s,H-2),
7.32(1H,t,J = 7.9 Hz,H-6),7.04(1H,d,J = 5.1

Compounds from G. yunnanensis

Hz, H-7),4.03 (3H, s, 4-0CH, ), 3.99 (3H, s, 8-
OCH,) ;”C NMR(100 MHz,DMSO-d,)5:168.4(C =
0),125.8(C-1),109.9(C-2),154.2(C-3),150.6
(C4),124.0(C4a),118.0(C-5a),121.6 (C-5),
123.3(C-6),112.2(C-7),153.8(C-8),127. 1 (C-
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8a),98.7(C9),133.9(C-10),120.2(C-10a),59.9
(4-OCH,) ,57.2(8-0CH, ) ; L4 I ¥ 55 3wk %} 18
FEAR—F, B EZA G YN enterocarpam 11,
a3 WAk A ESI-MS: m/z 282 [ M +
H]*,C,,H, NO,;'"H NMR (400 MHz, DMSO-d, ) §:
10.67(1H,s,NH),10.22(1H,s,0H-3),9. 75 (1H,
s,0H-6),8.55(1H,d,J = 2.4 Hz,H-5),7.74(1H,
d,J = 8.6 Hz,H-8),7.59(1H,s,H-2),7.07(1H,
dd,J = 8.5,2.4 Hz,H-7),6.99(1H,s,H-9),3.98
(3H,s,4-0CH,) ;" C NMR (100 MHz, DMSO-d, ) §:
168.3(C=0),122.6(C-1),119.6(C-2),155.2(C-
3),151.3(C4),111.7(C4a) ,127.3(C4b),116.9
(C5),157.7(C-6),121.8 (C-7),120.1 (C-8),
127.6(C-8a) ,104.2(C9),132.5(C-10),113.2(C-
10a) ,59.5(4-0CH,) . DA_L-%c¥fs 5 SCiik' " % B A
—3 W B IZAL &Y aristolactam Allla,
a4 kA ESI-MS: m/z 280 [ M +
H]*, C, H,; NO,;'H NMR (400 MHz, CDCL, ) §:
10.82(1H,s,NH) ,9. 14(1H,d,/ = 8.2,1.7 Hz,H-
5),7.92(1H,dd,J = 7.9,1.9 Hz,H-8),7.63(1H,
s,H2),7.62(1H,s,H9),7.51 ~7.58(2H, m,H-6,
7),4.01(3H,s,4-0CH,) ,3.87(3H,s,3-0CH,) ;" C
NMR (100 MHz,CDCl,)§:170.4(C =0),125.9(C-
1),109.6(C-2),154.4(C-3),151.9(C4),124.2
(C4a),127.0(C4b),127.7(C-5),126.9(C-6),
128.8(C-7),129.0(C-8),133.6(C-8a),106.3 ( C-
9),134.8(C-10),122.5(C-10a),60.3 (4-OCH, ),
57.1(3-0CH;) o DAE%icdis 550k % Bt A —3,
W B 1ZAL S W) N aristolactam BIT,
wEW S RO OK; EI-MS: m/z 295
[M]*,C,,H;NO,;'H NMR (400 MHz, DMSO-d, ) §:
10.63(1H,s,NH),10.62(1H,s,4-OH) ,8.88 (1H,
d,J =8.5Hz,H-5),7.72(1H,s,H-2) ,7. 48 (1H,t,
J = 7.8 Hz,H-6),7.42(1H,s,H9) ,7.16(1H,d,J
= 8.0 Hz,H-7) ,4.03(3H,s,8-0CH,) ,3.98(3H,s,
3-OCH,;) ;" C NMR (100 MHz, DMSO-d, )5:168. 4 (C
=0),125.1(C-1),107.4(C-2),155.1(C-3),149.6
(C4),124.1(C4a),115.8(C4b),120.3(C-5),
124.1(C-6),114.4(C-7),155.1(C-8),127.5(C-
8a),97.7(C9),134.7(C-10),120.3(C-10a) ,57.2
(3-OCH;) ,55. 8 (8-0OCH;, ), LA I ¥4 5 3Ciik'™ *f
PRI — 3, B e x5 R griffithinam
wEH6 wAMAK;E-MS:m/2295 [M] 7,

C,,H,;NO,;'H NMR (400 MHz, DMSO-d, ) §:10. 10
(1H,s,NH),8.23(1H,d,J = 8.0 Hz,H-5),7.58
(1H,dd,J = 8.2,2.1 Hz,H-7),7.50(1H,m ,H-6) ,
7.20(1H,s,H9) ,4.50(3H,s,2-0CH,) ,4. 02 (3H,
s,5-0CH,) ;" C NMR (100 MHz, DMSO-d, ) §:168. 6
(C=0),125.6(C-1),105.6(C-1),154.3(C-2),
141.1(C-3),156.1(C4),113.5(C4a),128.9(C-
4bh),126.5(C-5),125.9(C-7),128.8(C-8),125.4
(C-8a),105.3(C9),133.4(C-10),125.1(C-10a) ,
61.4(2-0CH, ) ,60. 8(5-OCH, ) . A -%5cdja5 3cik' ™ xof
HEA B, e 1AL S YA AU R B,

wEW 7T A K EMS: m/z 291
[M]*,CgH,;NO,;'H NMR (400 MHz, CDCI,) &
9.20(1H,m,H-11),8.92(1H,d,J = 5.3 Hz,H-5),
8.60(1H,m,H-8),7.82(1H,d,J = 5.3 Hz,H4),
7.78(1H,m,H9),7.60(1H, m,H-10) ,7.24(1H,s,
H-3), 4.13 (3H, s, 1-OCH, ), 4.05 (3H, s, 2-
OCH,) ;”C NMR (100 MHz,CDCl, )§:145.1(C-1),
119.8(C-la),121.8(C-3b),152.5(C-2) ,106.7( C-
3),135.9(C-3a),122.3(C4),144.6(C-5),157.2
(C-6a),182.9(C-7),132.0(C-7a),128.8(C-8),
128.7(C9) ,134.7(C-10) ,129.0( C-11) ,124.2( C-
11a),60.8(1-0CH,) ,56.3(2-0CH,) . D\ %¥i 5
SCHRNH R AR — B, B R 1A A R O 3
il

&S PO A; ESI-MS: m/z 282 [ M-
H] ", C,,H,NO,;'H NMR (400 MHz, DMSO-d, ) §:
7.37(2H,d,J = 8.4 Hz,H-2,6),7.28 (1H,d,J =
16.0 Hz,H-7) ,7.00(2H,d,J = 8.4 Hz,H-2',6"),
6.70(2H,d,J = 8.4 Hz,H-3",5"),6.38(2H,d, J
= 8.4 Hz,H-3,5),6.36(1H,d,J = 16.0 Hz, H-
8),3.30(2H,dd,J = 6.5,6.8 Hz,H-8') ,2. 63(2H,
t,J = 7.2 Hz,H-7") ;”C NMR(100 MHz, DMSO-d, )
5:130.0(C-1),129.2(C-2,C-6),115.8(C-3,C-5),
157.7(C4),139.6(C-7),118.7(C-8),165.3 ( C-
9),129.6(C-1"),129.5(C-2",6"),115.1(C-3",5"),
155.7(C4"),34.5(C-7"),40.7(C-8") , L) I ¥
Sk R AR — B, B AL A X
T RIS

e WOk AR;EI-MS: m/z283 [M] ",
C,H;NO,;'H NMR (400 MHz, DMSO-d, ) &: 8. 24
(1H,dd,J = 7.6,0.8 Hz,H-8),8.07(1H,dd,J =
7.6,0.8 Hz,H-5),7.87(1H,ddd,J = 7.6,7.6,1.2
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Hz,H-7),7.73(1H,ddd,J = 7.6,7.6,1.2 Hz, H-
6),4.01(1H,s,3-0CH;) ,3.96 (1H,s, N-CH;) ;" C
NMR (100 MHz, DMSO-d,)8:157. 8(C-2) ,149. 4 ( C-
3),135.5(C4),118.7(C4a),126.2(C-5),133.7
(C-6),134.2(C-7),125.7(C-8),132.2(C-8a),
182.5(C-9),140.5(C-9a),179.9(C-10),132.0( C-
10a),59. 1 (3-0CH, ) ,34.7 ( N-CH, ), 13.96 ( CH,-
4) o LA BB Sk R B A — 2, i e %A
4% A marcanine B,

LEW 10 [ EYORES A ESI-MS: m/z 257
[M+Nal]*,C5H,,0,;'H NMR (400 MHz, DMSO-
dg)8:7.20 ~7.57(5H,m,Ph),5.02(1H brs,H-7),
4.87(1H,m,H-1),2.98(1H,d,J = 19.5 Hz, H-
4b),4.54 (1H, m,H-5),4.24 (1H, m, H-8) ,2. 86
(1H,dd,J = 19.5,5.2 Hz,H4a),1.86(1H,dd,J
= 14.0,3.9 Hz,H9a),2.81 (1H, m,H9b),1. 82
(1H,d,J = 3.9 Hz, OH-8) ;" C NMR (100 MHz,
DMSO-d, )6:76.0(C-1),169.7(C-3),36.9(C4),
66.8(C-5),71.8(C-7),68.4(C-8),24.4(C9),
137.9(C-1"),127.5(C2",6"),128.2 (C-3",5"),
127.6(C4") o Lh_E%He 530 % B A — 3,
Y TE A Y 9-deoxygoniopypyrone,

kEW 11 [ oYUk ESI-MS: m/z 251
[M+H]*,C,H,0,;'H NMR (400 MHz, DMSO-d, )
5:7.23 ~7.46(5H, m,Ph) ,4.99 (1H,dd,J = 4.8,
2.7 Hz,H-7) ,4.91(1H,d,J = 4.8 Hz,H-8),4.90
(1H,m,H4),4.46 (1H, m,H-6) ,4.01 (1H, m, H-
5),3.99(1H,d,J = 2.7 Hz,0H-6) ,2. 78(1H,dd,J
= 18.5,6.2 Hz,H-3a),2.70 (1H, m, H-3b) ;" C
NMR (100 MHz, DMSO-d, ) 8:176.2(C-2),36.5 (C-
3),78.0(C4) ,88.9(C-5),74.8(C-6),88.5(C-7),
72.3(C-8),143.5(C-1"),127.7(C-2",6"),128.2
(C-3",5"),128.8(C4") . DU Hdfs 55 Scik" *f 1
FEAR 3, e Z A B YR goniofufurone,

WwEW 12 TG PR g 5 EI-MS: m/z 200
[M]*,C,;H,0,;'H NMR (400 MHz,CDCl,)§:7. 15
~7.55(5H,m,Ph),7.06(m,1H,H4),6.77 (1H,
d,J = 15.7 Hz,H-8) ,6.42(1H,dd,J = 15.7,6.6
Hz,H-7),6.92(1H, m,H-1),6.20 (1H, m, H-3),
5.03(1H, m, H-6),2.36 (2H, m, H-5);"” C NMR
(100 MHz, CDCl,) §:164.21 (C2),123.3(C-3),
145.9(C4),30.27(C-5),78.2(C-6) ,127.0(C-7) ,
131.4(C-8),135.7(C9),129. 1 (C-10,14),127.2

(C-11,13),128.6 (C-12), i b %4t 5 SCHk Xt
JiE el FEA—F, S B 1Z L&Y goniothalamin,

wEW13 WO A ESI-MS: m/z 257 [M +
H]*,C,,H,0,;'H NMR (400 MHz CDCl,)§:12. 10
(1H,s,OH-5),10.80 (1H, s, OH-7),7.36 ~7.52
(5H,m,Ph),5.91(1H,d,J = 2.0 Hz,H-8),5.55
(1H,d,J = 2.0 Hz,H-6),5.58(1H,dd,J = 12.6,
2.8 Hz,H2),3.25(1H,dd,J = 17.1,12.6 Hz, H-
3a),2.78 (1H,dd,J = 17.1,3.1 Hz, H3b) ;" C
NMR ( 100MHz, CDC1;) §:79.9(C-2),43.5(C-3),
193.8(C4),163.1(C-5),95.2(C-6),166.9(C-7),
96.5(C-8),162.5(C9),100.1(C-10),138.7 ( C-
1'),127.3 (C-2",6"),129.4 (C-3",5"),127.5 (C-
4") o DL B S Sk w) IR A — B, e
AK.E-) M pinocembrin,

LEW 14 [ 6O R IR R E; EI-MS: m/z 414
[M]*, CyHy 0;'H NMR (400 MHz, DMSO-d, ) §:
5.32(1H,d,J = 5.0 Hz,H-6),3.50(1H,m,H-3),
0.92(3H,s,H-19),0.88 (3H,d,J = 6.6 Hz, H-
21),0.80(3H,t,J = 7.5 Hz,H-29),0.76(3H,d,J
= 6.8 Hz,H-27),0.75(3H,d,J = 6.8 Hz,H26),
0.61(3H,s,H-18) ;" C NMR (100 MHz, DMSO-d, )
5:37.3(C-1),31.5(C-2),71.5(C-3) ,42.2(C4),
140.6(C-5),121.5(C-6),32.6(C-7),32.6(C-8),
50.5(C-9),36.8(C-10),21.0(C-11),39.7(C-12),
42.8(C-13),56.6 (C-14),24.4 (C-15),28.0( C-
16),56.2(C-17),12.6(C-18),19.0(C-19),36.3
(C20),18.7(C-21),33.5(C22),26.9(C=23),
44.7(C-24),29.2(C-25),18.7(C-26),19.2 (C-
27),23.8(C28),11.9(C29), LI %4 53¢
HRET o RE A — B, B AN B B

wE&EW 15 [k AR ESI-MS: m/z 575 [ M-
H] ,C,H,0,;'H NMR (400 MHz, DMSO-d, )§:5. 39
(1H,m,H-5),5.08(1H,d,J = 7.7 Hz,H-1") ,4.61
(1H,dd,J = 11.7,2.5 Hz,H-6) ,4.42(1H,dd,J =
11.7,5.5 Hz,H-6") ,2.24 ~2.38(2H,m,H-3",4"),
4.07(1H,dd,J = 8.0 Hz,H-2"),3.94 ~3.98(2H,
m,H-3,5"),2.24 ~2.38(1H,m,H4),1.02(3H,d,
J = 6.2 Hz,H21),0.96(3H,s,H-19),0.91 (3H,
m,H-29) ,0.88(6H,d,J = 6.8 Hz,H-26,27) ,0.65
(3H, s, H-18) ;" C NMR (100 MHz, DMSO-d, ) §:
37.8(C-1),30.2(C2),78.1(C-3),39.3(C4),
140.6(C-5),121.6(C-6),32.1(C-7,C-8),50.6( C-
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9),36.2(C-10),21.3(C-11),19.8(C-12) ,41.4(C-
13),56.8(C-14),24.3(C-15),28.5(C-16),56.0
(C-17),12.3(C-18),19.1(C-19),36.7 (C-20),
19.0(C-21),34.0(C-22),26.2(C-23),46.0 (C-
24),29.3(C25),19.2(C-26),20.1(C-27),23. 4
(C28),12.2(C29),102.5(C-1"),75.2(C=2"),
78.2(C-3"),71.5(C4"),78.3(C-5"),62.6(C-6")
DA_E a5 Skt o B R AR — B, WO AR A
HEHE M

wEW16 AL EI-MS:m/z 154 [M] 7,
C,H,,0,S,;'H NMR (400 MHz, DMSO-d, ) §: 3. 26
(4H,q,J = 7.2 Hz,H-2,2"),1.26(6H,t,] = 7.2
Hz,H-1,1");” C NMR (100 MHz, DMSO-d, ) §:8.3
(C-1,1'),46.6(C-2,2") . DL ¥d 5 3cmk" 4kl
FH—3, OB H 2 fy diethyl disulfoxide,,

wEWM1T HEIEEHAK;ESI-MS:m/z 597
[M+Na]*, Cy;Hy O, ;' H NMR(400 MHz,C,D;N)§:
5.24(1H,s,H-6),5. 14(2H, m,H-23) ,5. 06 (1H,m,
H-22),4.56(1H,d,J = 8.0 Hz,H-1"),4.31 (1H,
m,H-3),4.27(1H,m,H-6") ,3.97(1H,t,H4",5"),
3.93(1H,m,H-3"),2.74(1H, m, H-2") ,0.94 (3H,
s,H-19),0.92 (3H,s,H-27),0.90 (3H, s, H21),
0.86(3H,t,J = 6.5 Hz, H29),0.65 (3H, s, H-
26);"°C NMR(100 MHz,C;D;N)8:37.9(C-1),30.6
(C-2),78.5(C-3),39.7(C4),141.3(C-5),123.3
(C-6),32.5(C-7),32.4(C-8),50.0(C-9),37.3(C-
10),21.6(C-11),38.4(C-12),42.7(C-13),57.3
(C-14),24.9(C-15),28.9(C-16),56.5(C-17),
40.8(C-18),19.8 (C-19),21.1(C-20),21.8 (C-
21),139.1(C22),129.9(C-23),50.7(C-24),29.6
(C-25),19.5(C26),21.3(C-27),26.0(C-28),
12.5(C-29),102.9(C-1"),75.7(C2"),78.8 (C-
37),72.2(C4"),79.0(C-5"),63.2(C-6"), LA %k
-5 SR R R — B, Bk H M R o TR -3 -0-
B-D-M I A

WwEM18 4 S EI-MS:m/z231 [M] "

C,,H,NO,;'H NMR (400 MHz, DMSO-d, ) §:11.28
(1H,s,0H-7),10.55(1H,s,NH-10),8.84 (1H, s,
NH-10),7.80(1H,t,J = 8.2 Hz,H-5),7.56 (1H,
dd,J = 8.4,0.9 Hz,H4),7.25(1H,dd,J = 8.4,
0.9 Hz, H6),2.55 (3H, s, H-12) ;" C NMR ( 100
MHz, DMSO-d, ) 5:184.7 (C-1),152.8(C-2),180.7
(C3),119.7 (C4),139.0(C-5),122.1 (C-6),
161.7(C-7),114.0(C-8),133.7(C9),109. 1 ( C-
10),202.3 (C-11),33.0(C-12), VI I %¥ 5 ¢
Bk B A — B, oK HE R it BRI

wEWM19 kK ESI-MS: m/z 455 [M
(H]',C,H,0,;'H NMR (400 MHz, CDCL, ) §:5. 52
(1H,t,J = 2.3 Hz,H-12),3.46(1H,dd,J = 10.2,
5.7 Hz,H-3),2.68 (1H,d,J = 11.3 Hz, H-18),
1.24(3H,s,H-27),1.22(3H,s,H-25) ,1.05(3H,s,
H-24),1.02 (3H,s, H23),0.99 (3H,d,J = 6.3
Hz,H-30),0.98 (3H,d,J = 5.7 Hz,H29),0.88
(3H,s, H-26) ;" C NMR (100 MHz, CDCl,)5:38.8
(C-1),27.0(C-2),79.0(C-3),38.8(C4),55.3(C-
5),18.4(C-6),33.1(C-7),39.6(C-8),47.7(C9),
37.8(C-10),23.4(C-11),125.6(C-12),138.3(C-
13),42.2(C-14),28.1(C-15),24.3(C-16),47.9
(C-17),52.9(C-18),39.0(C-19),39.0(C-20),
30.8(C-21),36.9(C-22),27.0(C-23),15.6 (C-
24),15.5(C25),16.2(C-26),23.0(C-27),180.7
(C-28),17.0(C29),21.2(C-30) . VI I ¥#h 53
BIRE 2 R AR — B, HOKE M T IR
2.2 HiphEE

DI g B AR, ) SRB %50 M 25 B BF 94 75
Py B A2 9 b A YA T R ST I8 5 2 7
PELAERIWER 1 ~3, S5 RAY 712 13 7£ 50
M ¥ 3R, % HCC1806 \HCT116  Hela fifigg 41 i i)
W EA —E A EIE I, b 2R I N ER R ARG
W12 (4 30 VR 3R B B B i, X7 HCC1806
HCT116 Hela fift 8 40 Jfd #% 75 ¥ 1C5, 230y 5.2 =
0.7.3.1+0.5F110.5+1.0 uM( W5 4),

F1 9L AEHT HCCIB06 B e s sE 4 il i 14

Table 1  Inhibitory activity of nine compounds on HCC1806 tumor proliferation
g M SE N ] R Cell proliferation inhibition rate( % )
Concentration
(M) 1 4 7 10 12 13 14 15 16
1.563 -0.98 3.06 -7.02 -8.58 6.72 4.84 3.18 -1.93 5.6
3.125 -13.0 3.44 -6.95 -7.63 30.67 5.07 2.52 2.91 2.2
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2:5% 1( Continued Tab. 1)

e A M FE AN 2 Cell proliferation inhibition rate( % )
Concentration
(uM) 1 4 7 10 12 13 14 15 16
6.25 25.2 3.45 6.34 11.85 60.41 5.20 4.67 3.44 -1.0
12.5 1.46 6.20 17.18 -7.91 79.46 8.75 -7.44 0.15 0.83
25 8.64 4.76 45.03 -3.98 93.61 36.73 -3.49 2.61 7.08
50 23.16 26.74 58.64 34.83 95.31 77.73 14.30 19.67 3.14

R2 9INMLAYIT HCT116 Bhig s s #0514

Table 2 Inhibitory activity of nine compounds on HCT116 tumor proliferation

Wz YIS T 0 ] 2 Cell proliferation inhibition rate( % )
Concentration

(pM) 1 4 7 10 12 13 14 15 16

1.563 4.61 6.41 2.50 6.74 27.36 3.9 0.91 0.57 5.59

3.125 6.71 23.15 20.68 7.92 47.48 4.7 -1.44 1.36 6.89
6.25 7.70 29.42 2.13 -7.78 73.71 9.3 2.32 2.43 5.39
12.5 8.54 31.07 29.51 -7.60 92.04 -10. 5.12 4.40 6.40
25 7.82 32.15 65.20 5.80 97.98 8.5 -8.03 10.76 3.76
50 27.18 45.69 86. 89 35.11 98.20 0.2 7.81 34.91 1.73

£3 9 MLAYXT Hela PRI MM EIE1E

Table 3  Inhibitory activities of nine compounds on Hela tumor proliferation

e AN HEFE D] 2 Cell proliferation inhibition rate( % )
Concentration
(uM) 1 4 7 10 12 13 14 15 16
1.563 3.63 13.59 -1.41 -1.26 6.42 3.60 2.8 1.0 5.70
3.125 14.78 14.42 -1.55 -1.19 6.70 6.10 3.1 2.4 3.33
6.25 50.42 14.96 0.60 5.01 13.87 5.15 3.0 2.4 3.07
12.5 66.51 15.42 38.00 5.32 64.21 5.85 2.9 2.3 2.21
25 79.50 17.51 66.88 12.10 93.51 7.28 2.8 1.2 -0.50
50 83.62 21.04 76.95 22.38 96.71 10.30 1.9 0.1 0.72
R4 LEMTI2 13 RS E
Table 4  Cytotoxic activities of compounds 7,12 and 13
feim Caa (pD
Compound HCC1806 HCT116 Hela
7 34.4:1.5 19.3£1.3 18.8 1.3
12 5.2+0.7 3.1£0.5 10.5+1.0
13 30.8+1.5 >50 >50
JIi4 Cisplatin - 2.715 0.358

3 &g
ARSI X 7 P BN A L BRI A AL 2R L3
HARSNF IR TR AT TF9E , N e T 19

MeEY, AL G Y n EER RS AL (1 ~9,
18) IR 20 W TR (10 ~ 12) (5 (13) | =i 28
(19) , A L& W3 08 1 Nz A ) o AR 51



1878

KIRF=YIB R 5T K

Vol. 33

JERH] SRB yEXTH A 9 MBS Wk T T A g 4
Mtk HCC1806 . HCT116 , Hela ft) 40 g 25 7% 4 1 32K,
SERLI LAY T R 12 X 3 PO R A Ak 18
TN A B B TR M, R O R R E A 12 X
3 i N e A e T O T BT A N E B A P s A
W7 mEGRAGE Y 13, IFHE R ARG Y 12
XT HCC1806 Fl HCT116 VA A% i 4H A iy 3% 78 B AT 45
B2 BRI VE T, 1Cs 20902 5.2 0.7 1 3.1 £0.5
M,

RN G W) 2 T o SRR A T JE A
WYRHIE B 4, FERF N & JE M v T2 A7 #E . Go-
niothalamin JZ 1 Hlubucek F11 Robertson E X M Cryp-
tocaryacaloneura B ¢ o 73 B 45 B ()4 LR N R4k
B, AR TN B ALY A B AR — AR
NS 254k S 91 . Goniothalamin 5 . 2 L — F
IR A G Y & B, B 5 T B9 R iz A&
Y EA R 0BT i e T P R A i EE AR, X B
(HGC-27) FL g9 ( MCF-7 . T47D ,MDA-MB-231)
1 1l ( HL-60 ) | B 595 ( Caov-3 ) 55 22 i Ji 200 Jifd 2.
A W E R R SRR Y 3 L W A R A
JiIed (1) /N B 25 24 goniothalamin J5, AR W% 31 35 4 IE
i, W] goniothalamin HA R AF A A PIAHZME: | BIFE
A1 Fifrga £ K 4 R B 9 A B B 5 Goniothalamin
F2 2558 2o AR R N N caspases SIS A5 4 T 0
240 0 RS0 R S A M R T L AR Se L ok
AW goniothalamin (12 ) %} HCC1806 A1 HCT116 J&
S e P B R AT A I S AR A R D S v 24
Yt A & B A — i Y S SRR

ol I N T E B G L N R L R oY
IR ST, 9120 BB T = RN A R
RGO LA, 2 B BF N AE DU 5 T
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TEHVRX 1 25 22 G2 Al 28 200 M 28 A BEOR B A 2B AT M v, BT 2R D B o5 50% 3] 75% o X v KRR
LAY BE 1) MR RS R A 28 2 LR A JS IR 2 BT ORR (B ) |, axX i I 2 11 5 b A R 4T 2 1 VE
FE B B MIZELE Y tau AL A 2003 LK, 48X 100 2Rk & W4T T I R, DL e H
VS 19 BT JR T SR DR R ER () B8 7, o R 2 B ik W2 TE T Y o

IR K2 A DAL 58 ir B Stephanie Grond #4585 1Y — A EI PR 58/ INH A, KIRW) L collino-
lactone W] DAY/ N 75 T (PR 2 A0 LAY TE ), (R4 E AT A 32 il 22 IR AT PE R 45 7 o Collinolactone M -4
A o e Ae 2, AR #4540 5 MNSARTE R 4 T v 23 85 R Y rhizolutin AH[A] . BEJS1Z A1 45 T collino-
lactone PALFATA W), TT X HFEAGE G o ) &R B E AT B . S5 R, A RLB I KARY T col-
linolactone X #fi 2 40 My HA DRI EH] o 25T 45 M S T Z 1 © S UE 52 Y rhizolutin By 28847 V5, BV rhi-
solutin 46525 I 95200 RGBT 5 R 0 2 AU [H0C A5G BE b, BAN I shisolutin 36769
SR B X ) B AT DA A EL Sl 0 R, S R ) R 2 A A s e AR R A ST AT BA
25, X EEZER AT LU collinolactone 45 [R] T rhizolutin, J& Ay JF A BT /R 2 BRI 25 W) A ) B o TR AR DG AIE 5
25 B % 3678 ( Angewandte Chemie-International Edition) 2% |,

i J54E 9515 H :https ://onlinelibrary. wiley. com/doi/10. 1002/ anie. 202106802
JESCHRAE ;. The Structure of Cyclodecatriene Collinolactone, its Biosynthesis,
and Semisynthetic Analogues: Effects of Monoastral Phenotype

and Protection from Intracellular Oxidative Stress





