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Study on chemical constituents and antibacterial activity of Carpesium faberi
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Abstract: In order to study the chemical composition and antibacterial activity of Carpesium faberi, 14 compounds were ob-
tained from the ethanol extract of C. faberi by applying various chromatographic techniques. Their structures were elucidated
and identified as granilin (1) ,4a,10a-dihydroxy-18H,58H-guai-11 (13)-en-12,8a-olide (2),48,108-dihydroxy-5a( H)-
1,11(13)-guaidien-8a, 12-olide (3) ,4-epi-isoinuviscolide (4),11 (13)-dehydroivaxillin (5) , carabrone (6) , vomifoliol
(7) ,cassipourol (8) ,4",5'-dehydrodiodictyonema A (9) , (3R) -8-Hydroxylinalool (10) ,cholest-7-en-38-0l (11) ,stigmas-
terol (12),5,8-epidioxy-5a,8a-ergosta-6,22E-dien-3B8-ol (13) ,stigmasta-5,22-diene-38,7«-diol (14). Among them, com-
pounds 2 and 7-14 were obtained from this plant for the first time. The antibacterial activity of compounds 1-14 was prelimina-
rily evaluated ,and compound 1 showed weak activity against Bacillus subtilis; compounds 6 and 10 showed weak activity a-
gainst Candida albicans.
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1 #MRl5A*%
11 L5

TiE#: 7% KA (AR 5% #14k, N-1300D-WD ) ; Bruker
AV-600 MHz #%fif 4z A% ( 78 1= A & 5e 2 | ) 5 g
FrERE (TMS) S5 45 ; Bruker HTC / Esquire %Y
(TEE A AR 5 = AR AR 354 Agilent 1200
T (SE L HEEFHLR]) ; (3% HE Waters sunfire Cg
(10 mm x 150 mm,4.6 mm x 250 mm) ({R4FHA
) ) ;BP211D H 1 K- ( Sartorouius 23 f] ) ; UV-2700
RULEAN AT UL 43560 BE i (R AL A AT FR A | ) 5 FT-
IR-650 {df B A2 2T AP TEAL (R AR L K Jig
A A IR D) 5 ARIRORAEAE (RSP A W] 58
JE K s (RO A PR A R 5 i PAE TR Ry 7
(Rl fER AR A IR A R ) 5 IR R 5 15 7R 46
( R BT de oA FRA 7)) 596 FL— U 40 g 15
IR (i AR A B BRA WD) 5 B8 WA (Eppendorf
AT o ZHIEI(REERHABRA T ) ; MHB
Fr IR L (At st B B A= W) H R 23 ) ) 5 Sephadex LH-
200 =220 Cog OB ( HA YMC A 7)) 5 1E
AR R FIE2 38 AR (3 By VR AL ) s B R
ARG (& CIL SRR ) 5 WA FH 7K (T i e
77K 20181109) 5 1% 4 FH | £ I (B8 WG] 2
A ) 5 Ak A S HIEE ) o Tl HZE 3 5], 50
8% MR L BEH R o
1.2 sEIg#rst

AR : K AT B ( Escherichia coli) | H 4 735 BR 8
( Candida albicans) .48 0,429 BR A ( Staphylococcus
aureus ) A 5B B AT 1 ( Pseudomonas aeruginosa) .
Hili B 25 R B ( Bacillus subtilis ) , Y0 T i rP R} B
BAYARA A IR T-80 C

FEa R A Bt ML, 2848 5t BH P BE 22 B 9
PRI 28 3 Ry 53 M K 2445 ( Carpesium faberi) | %
ERRAR (TMI201909 ) PRA7-F 5 M BE R R 5 2427 50 1
%=,
1.3 XBHZE
13,1 Aoty RE 55

RSN R ARG 4255 30 ke VIR, LA O BEAE =
TRAIF TR 48 h 5 S, TR Ut E] 4y 3 h, i
FRIRIBURAE 55 °C 45 T FIIER: 2 R A0k A B s
BB CE T X b 4T R IORER , R R
12 kg, F BIRFIGRE K FE/HREFEH R L
BRACHL 3 I, AR ATE e, 28 AN (IR :55 C) |k
Wi . TR ZE Y S T8 R, R T B

JERBUZ BN E RN LR OBEH 7 E 1.5 kg, HU
LR CTEALRTE , LR LR 75 i e AR
HIEAAER (40 ~80 H ) #itE, IEAHAER (100 ~200
H ) FA TR B AT, S m A TR AR, LUBA £ e
FEGE SRR, )2 ATl v e, Fril i 2 S
RS TR SE AR AR, R 1k A, i Thk-2 8 &
fik (50: 1—0: 1) B FEVEMAE &, 28 TLC K, & -4
U4y, 45 10 41455, 08 Frl ~ Frl0,

Hid Fir5(67.5 g) £3d MCI( H BE-/K 50% —
100% ) 153 8 AR 4>, ic N Fi5-1 ~ Fr5-8, Hirf
Fr5-3(1 g) 24t AR (H EE-7K 40% —100% ) , 1551 6
AAESY I8 K Fir5-3a ~ Fi5-3f, 2 Fir5-3e 45t
il %5 %9 HPLC (i gh AH >k 98% W EE-/K , ik 3 mL/
min, {8 15 8] 23 min) 153859 11 (4 mg) ;Fr5-5
(10 g) Z&ad A A ( H BE-7K 40% —100% ) 15 51) 8
RSy 10K Fr55-1 ~ Fr55-8 , it Fr55-5 %3
JReAE 2T () P28 ek e A 2 M ( S s R
FEl:0—100: 1) , /554 A4 13 (4.6 mg) ;Fr55-6 £
TR ZHT (H ) |, P 2ad ik A J2 A (A il -
LR OR35S 150 1) 133 6 MRS, il Fr55-6a
~ Fr55-6f, Hivp Fi55-6d £33 il £ %1 HPLC ( 3% il
J70% I EE-OK , Vi 3 mL/min, {5 83 B [E] 25. 6
min) 15 2| L 54 10 (3 mg) ; Fr55-6b 28 ik il £ #4
HPLC (R 8hHH -k 100% HfE, 37558 3 mL/min , {4 83 i
[a] 27.2 min) B EMLEY 9(5.5 mg) ;Fr55-7 &5t 6
JERE S AT (F ), P aed ik e AR 2 AT (il ks 7R
20:1-0: 1) , 155 3 A WARE S Fi55-7a ~ Fi55-7c, H:
o Fr55-7b 2t i #5 8 HPLC (i s AH A 98 % H -
K, W 3 mL/min, {3 BB [E] 21 min) 13204654 14
(3 mg) ;Fr55-7Ta 250 il 45 HPLC (i shAH N 100%
HHEE-7K, i 3 mL/min, £ B B5f [H] 22 min) 153 3] 4k
AW 8(4.9 mg) ;Fr55-8 2ot 2 YAk S HE (A Ik -
LR TG 40: 1-0: 1) 15854 12(4.8 mg) .

Fr7(78 g) &4k MCI( HEE-7K 20% —100% ) 153
29 NI, 18 h Fr7-1 ~ Fr7-9, Horp Fr7-2 258
FABAE J2 AT (B 7K 10% —50% ) 155 5 4 W48
A0 0 Fri2-1 ~ Fr7-2-5 , H i Fr7i2-3 &t 2
Mr(5:150: 1) 155 5 MW C N Fr7-2-3a ~ Fi7-
23e, Hop Fr7-2-3b 23k il £ %4 HPLC (i sl A 4
30% W EEE-7K , 37 3 3 mL/min, {4 B B8] 15 min) 15
FfL A 7(10.9 mg) ; Fr7-2-3¢ 23k 45 % HPLC
(TBhAHEA 30% HIEE-/K, il 2. 5 mL/min, £ B if
] 18.2 min 24 min) ,f3%|{L54) 2(6.8 mg) fb&
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Y 3(4.4 mg) ;Fr74 2850 SOARKEJZ BT (HHBE-7K 10%
—60% ) 1535 10 NN 43,18k Fir74-1 ~ Fr7-4-10,
Hrp Fr7-4-3 Fr7-4-6 JIH BEE 45 15 2659 5
(10 mg) LA 1(20 mg) ; Fr74-8 25t ik it )2
Bri— @& P he: HEE200: 1—0: 1) P28 5 i 4 A
HPLC (IR ah A~ 40% H EE-/K , i 2. 5 mL/min, ff
BRI IE] 26 min) 152454 4(5. 1 mg) ;Fr7-7
fist f 25 A 2L 54 6 (24 mg)
1.3.2 Abbip 1 3 s Hen 2

FeAb &9 178 1 mL YRR F P s i O
FHERRHEE 55, R 7ERE L FL 2 /ML, Bl R, 15
TR X TR, BRGS0, 40 mm
x 0.07 mm x 0.04 mm AR, Fra AT 5 e 1y
T35 25 5 ¥ ) Bruker Smart Apex CCD diffractometer
T kAT
1.3.3 tomEliGit
1.3.3.1 a4

FE PRI — 2 Ak G s T — WP B
P Gk 2 2 15. 36 mg/mlL BYVE IR, (R kG PR A
=
1.3.3.2 HRIEfk

MHB ARSEFRHE PRI 12 g [EASE SR 5L, Iz
187K 1 000 mL, i fii B 55 5L 50 A i, T K B
;121 °C K 30 min,

VA0 TR e Bl e MHB W5 SR 2, F 37 C |
130 v/min 54 TGS 24 b I P AR 00 4212 e
USRIV T AR SR 0L, 37 CEpE 459 12 ~ 24
h AR ATV . A AP T V% T MHB
RFEFEH A )37 °C (130 r/min £514 F 3555 24 h, il
13 A, 1 MHB B532 0 B Ok BE R B 22 1 x
10° ~1 x 10" CFU/mL £ .
1.3.3.3 /MR HAE (MIC) A9

i HICE 96 £L— Wk M 40 B 355 55 A, A5UaF A i
&, 6 1S A 300 L 55 35 KLy R =S 1 %
HEOHE 2 S LA 10w DMSO, 140 L #5557 3%
WL, 7E 3 AL A 10 pL B2 K K% %, 140 ul
REFR B, 5 ~ 12 LTSI A 150 pL 555 5L
W4 S LI 290 pL ¥5 B, B 10 pl
RS IIR 2T JE W 150 pl 2= 5 541, R 5
PR TR R 22 12 5 fL, BB A 3 1R;2
~12 LA 100 pL,1 x 10° ~ 107 CFU/mL [ &
W RN BT 37 CRERKGE 24 h 5 HUR WSS,
W/INFL A VI BV Sy 20 58 AR K 52 31 T A, YR /D

FL AP IS IO ) i (R 24 A g o 2 TR 114 5 1 410 o
. 90755 % Wang % (5T

2 TPER
2.1 #£WlExE
wEw1 AR mp. 199 ~202 C;[aly

+93.3°(¢ 0.21,CH,OH) ; ESI-MS:m/z 287 [ M +
Na] * B2 F i 264,53 738 €5 Hyy O, 5" H NMR
(600 MHz,CD,0D)§:6.08 (1H,br s, H-13a) ,5. 72
(1H,br s, H-138),5. 03 (1H, br s, H-15a) , 4. 68
(1H,br s,H-158) ,4. 67 (1H,m,H-8) ,4.31 (1H,br
s,/ = 2.8 Hz,H-3),3.40(1H,br s,/ = 3.4 Hz H-
1),3.15(1H,m,H-7) ,2.79(1H,d,J = 11.2 Hz H-
5),2.52(1H,dd,J = 16.2,1.8 Hz, H9a),2. 02
(IH,brd,J = 14.3 Hz,H2«) ,1.97(1H,br d,J =
14.3 Hz,H-28) ,1.84 (1H,m,H93),1.82(1H,m,
H-6a),1.41(1H,br dd,J = 11.2,15.6 Hz,H-683) ,
0.79(3H,s,H-14) ;" C NMR (150 MHz,CD,0D)S§:
172.4(C-12),151.3(C4) ,143.8(C-11),120.9(C-
13),110.1(C-15),79.3(C-8),76.2(C-1) ,75.2(C-
3),41.2(C-7),40.1(C-10),35.1(C-5),34.5(C-
9),34.5(C-2),27.8(C-6),17.8(C-14) . L - %¥z
HCH N R A B e e A 1 Rt
ARENBR. I E RIRE AR E5 1, AR T 7E
SUBE b AR A0 2% R 2% (M Ik http 2/ www. cede.
cam. ac. uk/) , Fif&5 : CCDC-2122868 .

a1 B IRBRE . C s H,0, M = 264.31,
fuMiZH 0 = 6.462 1(2) nm,b = 6.462 1(2)
nm,c = 62.496 (2)nm,a = 90°,8 = 90°,y =
90°; SRR,V = 2 609.75(18) nm’ ; i i P 43 T+
$.Z = 8;T = 100(2) K,z [l # P41 212, ( Cu
Ka) = 0.790 mm™ , JLiit £ 24 445 75, %t A
2 548 4 phar (R, =0.027 9) #4700, R, =
0.033 5,wR, =0. 089 8, Flack Z:% 4 0.02(2) , 4
2 fimmo

weEm2 Kk [«l)-6.38°(c 0.5,
CHCL,:CH,OH 1:1) ; ESI-MS:m/z 289 [M + Na]*,
W 5E 5 i & 266, 4> F 30 C,sH,, 0, ;'H NMR (600
MHz,CDCl,)8:6.15(1H,d,J = 3.4 Hz, H-13a),
5.47(1H,d,J = 3.1 Hz,H-138) ,4.32(1H,ddd, J
= 11.6,9.9,1.8 Hz,H-8) ,2. 50(1H,m,H-7) ,2. 30
(1H,ddd,J = 12.8,4.1,2.3 Hz,H9«),1.99(1H,
dd,J = 14.7,11.6 Hz,H-6a) ,1.94(1H,m,H-98) ,
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Fig. 1 Chemical structures of compounds 1-14
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Fig. 2  Single crystal X-ray diffraction structure of compound 1

1.80(1H, m,H-1),1.70 (1H,d,J = 8.7 Hz, H-
2a),1.68(1H,d,J = 4.8 Hz,H2B8),1.67(1H,s,
H-3a),1.65(1H,d,J = 3.9 Hz,H-38),1.57(1H,
ddd,J = 11.8,9.5,2.2 Hz,H-5),1.33(3H, s, H-
14),1.22(3H,d,J = 5.6 Hz,H-15),1.18(1H,m,
H-68) ;" C NMR (150 MHz, CDCl,)§:52.1(C-1),
23.6(C-2),41.2(C-3),80.5(C4),50.1(C-5),
29.2(C-6),50.8(C-7),79.2 (C-8),48.7(C9),
73.4(C-10),140. 1(C-11),170.3(C-12),119.0( C-
13),25.6 (C-14),23.1 (C-15), I ¥4 5
R R B S EL S 2 N da, 100 TR
18H,58H-11(13) -}#-12 ,8a-AT A A ,

wEW3 Ak mp. 197-198 C; [ a7 -
8.73° (¢ 0.6, CH,OH) ; ESI-MS: m/z 287 [ M +
Na] ", #iE 5T it 264, 4313 CsHy 0, ;' H NMR
(600 MHz,CD,0D)§:6.07(1H,d,J = 3.4 Hz, H-
13a),5.79(1H,d,J = 1.5 Hz,H-2),5.57(1H,d,J
= 3.1 Hz,H-138) ,4.01 (1H,t,J = 10.5 Hz,H-8),
2.74(1H, m,H-7),2.45(1H,d,J = 16.9 Hz, H-
3a),2.38(1H,d,J = 14.1 Hz,H9«),2.32(1H,
dd,J = 12.4,2.9 Hz, H-5),2.27 (1H, dt,J =
12.5,3.3 Hz,H-38),2.22(1H,dd,J = 16.9,3.2
Hz,H-6a),2.12 (1H,dd,J = 14.0,11.4 Hz, H-

98),1.39(3H,s,H-14),1.37 (3H,s,H-15),1.04
(1H,q,J = 12.3 Hz,H-68);"C NMR (150 MHz,
CD,0D)§:172.6 (C-12),155.3 (C-1),142.5 ( C-
11),125.6(C2),119.7(C-13),83.2(C-8),82.4
(C4),72.9(C-10),57.1(C-5),51.6(C-7),48.5
(C9),45.8(C-3),32.7(C-6),32.2(C-14),24.6
(C-15) o DL -%cd 5 semk™ il — 3, s e b &
Y13 h4B,108- -5 (H)-1,11(13)-"Hi-8a,
12-F QA .

a4 ot mp. 140 C; [ a]f-59.2°
(¢0.5,CHCL) ; ESI-MS:m/z 271 [M +Na]* , #fi&
A3F i 248, 4T+ CsH,, 0, ;'H NMR(600 MHz,
CD,0D)8:6.12(1H,d,J = 3.3 Hz,H-13a),5. 82
(1H,m,H-138),5.59 (1H,d,J = 3.1 Hz,H9),
4.83(1H,m,H-8),2.59(1H,q,J = 8.9 Hz,H-7),
2.54(1H,m,H-1),2.51 (1H, m, H-6a) ,1.94 (1H,
ddd,J = 17.1,12.3,7.7 Hz,H-5) ,1.83(3H,d,J =
0.7 Hz,H-14),1.78(1H, m,H-2«) ,1.72(1H, m, H-
28),1.61 (1H,m,H-3a),1.53(1H, m,H-38),1.47
(1H,dd,J = 17.8,6.7 Hz,H-68),1.20(3H,s, H-
15);"”C NMR (150 MHz,CD,0D)§:172.7(C-12),
143.4(C-11),141.9(C-10),127.0(C9),119.9( C-
13),84.0(C4),80.7(C-8),53.8(C-5),48.2(C-
7),47.5(C-1),42.3(C-3),32.3(C-6),26.2(C-2),
24.1(C-15) ,21.7(C-14) , DU E#da 5 ek ™ s
BB ER G 4 Ry 4- R FAE R AL N
fiki

WEWS AR mp. 166 ~167 C;[aly-
57.0° (¢ 0.33, CHCL, ) ; ESI-MS: m/z 287 [ M +
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Nal* B 50 F i 264,53 F38 CsHyy O, 5 H NMR
(600 MHz,CDCl;)6:2.82(1H, m, H-1),2.28 (1H,
ddd,J = 13.4,4.4,2.1 Hz,H2a),1.50(1H, m, H-
28),1.57(1H,dd,J = 13.1,8.6 Hz,H3a),1.34
(1H,dd,J = 13.4,5.4 Hz,H-38) ,2.80(1H,d,J =
5.7 Hz,H-5),2.15(1H,dd,J = 14.4,5.3 Hz, H-
6a),1.69(1H,s,H-68) ,2.86(1H,dd,J = 7.1,3.5
Hz,H-7),4.18 (1H,dd,J = 10.0,7.0 Hz, H-8),
2.43(1H,d,J = 15.0 Hz,H9¢«),1.53(1H,t,J =
3.7 Hz,H98),6.36(1H,d,J = 3.3 Hz,H-13«),
5.68(1H,d,J = 2.9 Hz,H-138),1.45(3H, m, H-
14),1.29 (3H, m, H-15);" C NMR ( 150 MHz,
CDCL,)5:64.3(C-1),31.8(C-6),35.6(C-3),63.4
(C4),60.9(C-5),23.4(C-2),46.1(C-7) ,82. 1(C-
8),45.8(C9),57.8(C-10),138.5(C-11),168.7
(C-12),122.6(C-13),17.9(C-14),15.9(C-15) .,
PA_E 5 5 sk HE — B e e S o 1
(13)-REAMAEKTLH R

WwEwe H ik mp.90 ~92 Cslalf +
123° (¢ 0.35, CH,OH ) ; ESI-MS: m/z 271 [ M +
Na]* #5250 F i 248,50 730 C,;Hy 05 ;' H NMR
(600 MHz,CD,0D)§:6.15(1H,d,J = 2.9 Hz, H-
13a),5.65(1H,d,J = 2.5 Hz,H-138) ,4.87 (1H,
dd,J = 7.0,4.4 Hz,H-8),3.23(1H, m,H-7) ,2.57
(2H,t,J = 7.4 Hz,H-3),2.37(1H,dt,J] = 14.0,
6.9 Hz,H-6a),2.28 (1H,dd,J = 13.6,6.1 Hz, H-
68),2.15(3H,s,H-15),1.60 (1H,dq, ] = 14.3,
7.2 Hz,H9a) ,1.53(1H,dq, ] = 14.9,7.6 Hz, H-
98),1.11(3H,s,H-14) ,0.98 (1H,dd,J = 16.8,
5.3 Hz,H-2a) ,0.92(1H,m,H-28),0.52(1H,d, J
=7.3,4.2 Hz,H-1),0.43(1H,ddd,J = 8.7,7.3,
4.2 Hz,H-5);"”C NMR (150 MHz,CD,0D)§:212. 1
(C4),173.0(C-12),141.4(C-11),123.3(C-13),
77.9(C-8),44.5(C-3),39.2(C-7),38.4(C9),
35.6(C-1),32.0(C-6),30.3(C-15),24.8(C-2),
24.6(C-5),18.7(C-14),18.7(C-10), VI ¥R S
SCHRY R A — B, O LA 6 R AR
Tk

WEWT TG mp. 102 ~104 C;[alf
+105° (¢ 0.25,CH,0H) ; ESI-MS: m/z 247 [ M +
Na|* #5251 it 224,53 730 €, Hy 05 ;' H NMR
(600 MHz,CD,0D)§:5.88 (1H,s, H4),5.78 (2H,
m,H-7,H-8),4.33(1H, m,H9) ,2.49(1H,d, J =

16.9 Hz, H-2a) ,2. 17 (1H,d, J = 16.9 Hz, H-28),
1.92(3H,t,/ =2.6 Hz,H-13),1.25(3H,d, ] =6.5
Hz,H-10),1.05(3H,s,H-11),1.02(3H,d,J =5.2
Hz,H-12) ;" C NMR (150 MHz,CD,0D)§:201.5( C-
3),167.8(C-5),137.2(C-7),130.2(C-8),127.4
(C4),80.3(C-6),68.9(C9),51.0(C-2),42.7(C-
1),24.8(C-10),24.1(C-11),23.8(C-12),19.9(C-
13) o RSl 5 ekt il — 30, e E ey
7 Ryt EE,

wEm8 KEFMEWM; [o]) +123° (c
0.35,CH,OH) ; ESI-MS:m/z 317 [M + Na | ", i &
ST 294, /3 F X CyyHy O3 'H NMR (600 MHz,
CDCl;)8:5.41 (1H,td,J = 6.9,1.1 Hz, H-14),
4.15(2H,d,J = 6.3 Hz,H-15),1.99 (2H, m, H-
12),1.67(3H,s,H-20),0.87 (3H, s, H-16) , 0. 85
(9H,m,H-17,18,19) ;" C NMR (150 MHz, CDCI,)
5;140.3(C-13),123.1(C-14),59.4(C-15),39.9
(C-12),39.4(C-2),37.4(C-10),37.4(C-8),37.3
(C4),36.7(C-1),32.8(C-6),32.7(C9),28.0(C-
5),25.1(C-11),24.8(C-3),24.5(C-7),22.7(C-
16),22.6(C-17),19.7(C-18),19.7(C-19),16.2
(C20) o DA bod5sck! ™ 4l — 3%, o s i
¥y 8 A cassipourol ,

WeEw 9 LR [al)-22.0°(c 0.23,
CHCL,) ; ESI-MS:m/z 484 [M + Na] ", %% 4> F i
it 461, 43+ C, H,, NO,;'H NMR (600 MHz,
CDC1,)8:5.30(1H,dd,J = 7.2,6.2 Hz,H-2) ,4.59
(2H,d,J = 7.2 Hz,H-1),2.69 (2H,d,J = 7.2
Hz,H-3"),2.63 (2H,d,J = 6.8 Hz, H2'),2.00
(3H,s,H-7"),1.98(2H,d,J = 6.0 Hz,H4),1.68
(3H,s,H-20),1.60 (4H,s,H-5,7,11),1.52(1H,
dt,J = 13.3,6.6 Hz,H-15),1.35(2H,d,J = 6.7
Hz,H-13),1.30(2H,m,H9) ,1.27(2H,d,J = 3.8
Hz,H-6),1.25(2H,d,J = 3.6 Hz,H-8),1.24(2H,
d,J] = 5.1 Hz,H-10),1.12(2H,dd,J = 6.3,2.9
Hz,H-12),1.06(2H,dd,J = 5.1,2.7 Hz,H-14),
0.87(3H,s,H-16) ,0.85(3H,s,H-17) ,0. 84 (3H,s,
H-18),0.84 (3H,d,J = 4.3 Hz,H-19);”C NMR
(150 MHz, CDCl,) 8:172.1(C-1"),171.3 (C-6"),
171.1(C-8"),143.2(C-3),139.9(C4"),139.7(C-
5'),117.6(C2),61.8(C-1),39.9(C4),39.4(C-
14),37.4(C-8),37.3(C-10),37.2(C-12) ,36.6( C-
6),32.8(C-7),32.7(C-11),31.9(C-2"),28.0(C-
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15),25.0(C-5),24.8(C-9),24.5(C-13),22.7(C-
17),22.6(C-16),19.7(C-19),19.7 (C-18),19.3
(C-3"),16.4(C20),8.71(C7"), Vs FHEIES
k' AR — B, MO E LA 9 47,5 -dehydro-
diodictyonema A,

wEHm 10 JTaik; [aly-5.70° (¢ 0.05,
CHCL,) ;ESI-MS:m/z 193 [M + Na] *, #f % 4>+ i
1170, 3+ C,,H,40,;'H NMR (600 MHz,CDCL,)
5:5.91(1H,dd,J = 17.3,10. 8 Hz,H-2) ,5.41(1H,
td,J = 7.2,1.1 Hz,H-6) ,5.22(1H,dd,J = 17.4,
1.0 Hz,H-18),5.07 (1H,dd,J = 10.8,1.0 Hz, H-
la),3.99(2H,s, H-8),2.08 (2H,ddd,J = 19.6,
13.0,6.6 Hz,H-5) ,1.66(3H,s,H-9) ,1.62(2H,m,
H4),1.29 (3H, s, H-10);"” C NMR ( 150 MHg,
CDCL,)5:144.8 (C-2),135.0(C-7),125.9(C-6),
111.9(C-1),73.3(C-3),68.9(C-8),41.7(C4),
27.9(C-10),22.3(C-5),13.6(C9), Ll FHiEs
SCk Y il — 2, O e LAY 10 9 (3R) -85k
B,

&M FEIEEH A mp. 123 ~123.5
Cilall +9°(c 1.6,CHCL ) ; ESI-MS: m/z 409 [ M
+Nal] ™ B2 4> F i 386, 40 730 €y Hy O5'H
NMR (600 MHz,CDCL,)8:5.15(1H, m,J =2.6 Hz,
H-7),3.59(1H,m,H-3),0.92(3H,d,J =6. 5 Hz, H-
21),0.87(3H,d,J =2.9 Hz,H-26),0.86(3H,d,J
=2.9 Hz,H-27),0.79 (3H,s,H-19),0.53 (3H, s,
H-18) ;" C NMR (150 MHz, CDCL, )8:139.6(C-8),
117.4(C-7),71.1(C-3),56.1(C-17) ,55.0( C-14) ,
49.4(C9),43.4(C-13),40.2(C-5),39.6(C-12),
39.5(C-24),38.0(C4),37.1(C-1),36.2(C-20),
36.1(C-22),34.2(C-10),31.5(C-2),29.6(C-6),
28.0(C-25),27.9(C-16),23.9(C-23),23.0(C-
15),22.8(C27),22.5(C26),21.5(C-11),18.8
(C-21),13.0(C-19),11.8(C-18) , VI I %¥¥ht 53¢
KU R — 2, S E A A 11 I T -0-36-
=38

wEWm12 Tk ;mp. 175 °C;[a]T-35°(c
0.16,CHCL,) ;ESI-MS:m/z 435 [ M + Na] * B & 4%
TR 412, 35 CyH, O;'H NMR (600 MHz,
CDCL,)8:5.37(1H,s,H-6) ,5. 15(1H,dd,J =15.2,
8.7 Hz,H-22),5.02(1H,dd, J =15.2,8.7 Hz, H-
23),3.52(1H,s,H-3) ;" C NMR (150 MHz, CDCI,)
5:140.8(C-5),138.3(C-22),129.3(C-23),121.7

(C-6),71.8(C-3),56.9(C-17),55.9(C-14),51.2
(C-24),50.1(C-9),42.3(C4),42.2(C-13),40.5
(C-20),39.7(C-12),37.2(C-1),36.5(C-10) ,31.9
(C-2,8,25),31.7(C-7),28.9(C-16) ,25.4(C-28),
24.4(C-15),21.2(C-21),21.1 (C-11),21.2 (C-
27),19.4(C-19),19.0(C-26),12.2(C-29),12.0
(C-18) o DAt 5 scik ™ 4 — 3%, s s by
Y12 SR EE

WEWI3 L fhEk;mp. 172 ~173 C;[ ]y
+59°(¢ 0.2,CHCL,) ;ESI-MS:m/z 451 [M +Na] ",
B8 73 F 5 ik 428, 43 T30 Gy Hy, O3 'H NMR (600
MHz,CDCL,)8:6.60(1H,d,J = 8.5 Hz,H-7),6.29
(1H,d,J = 8.5 Hz,H-6),5.24(1H,dd,J = 15.3,
7.7 Hz,H-23),5.16(1H,dd,J = 15.3,8.5 Hz, H-
22),4.01 (1H,dt,J = 11.5,5.5 Hz, H-3),1.09
(3H,s,H-21),1.00(3H,dd,J = 6.6,2.4 Hz, H-
19),0.91(3H,m,H-28),0.84 (3H, m, H-26) ,0. 82
(3H,m,H-18),0.74 (3H, m, H-27) ;° C NMR (150
MHz,CDCl, ) 135.4 (C-6),135.1(C-22),132.4( C-
23),130.7(C-7),82.7(C-5),78.3(C-8) ,66.3( C-
3),55.8(C-17),51.7(C-14),51.1(C9) ,48.2(C-
13),43.6(C24),42.7(C-20),41.2(C-12),39.9
(C4),37.9(C-10),36.1(C-1),33.0(C-25),32.6
(C-2),30.6(C-16),28.6(C-15),25.5(C-21),20.9
(C-11),20.7(C-27),19.9(C-26),19.6 (C-19),
17.5(C-28),13.0(C-18) . I_b%icdii 5 3cik ™ i23H
— 3, A 13 Ry 5, 8-FRBUE A A -6 ,22-
T Jd-3p-IE

wEW 14 1O R IREE S mp. 169 ~ 171C;
[a]} +42°(c 0.2, CH,CH,0H) ; ESI-MS: m/z 451
[M+Nal* #i5E 50T 428,50 C,H, 0,5 H
NMR (600 MHz,CDCl,)§:5.73(1H,dd,J=4.8,1.5
Hz,H6),5.16 (1H,dd, J = 15.2,8.7 Hz, H-22),
5.01(1H,dd,J=15.1,8.8 Hz,H-23),3.66(1H,m,
H-7),3.28(1H,t,J =3.5 Hz,H-3) ,1.02(3H,d,J =
6.6 Hz,H-21),0.98(3H,s,H-19),0.67(3H,d,J =
11.5 Hz,H-18) ;°C NMR( 150 MHz,CDCI,)§:146. 1
(C-5),138.4(C-22),129.2(C-23),120.8(C-6),
73.9(C-3),71.4(C-7),56.8(C-17),55.7(C-24) ,
51.2(C-14),49.1(C9) ,42.8(C-13),42.3(C4),
42.0(C-20) ,40.6(C-12),39.0(C-8),37.4(C-10),
37.2(C-1),36.7(C-25),31.2(C2),31.2(C-28),
29.0(C-16),25.4 (C-15),24.3(C-21),21.2 (C-
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27),21.1(C-11),19.0(C-26),18.2(C-19),12.2
(C29),11.7(C-18) . LA b%dit 5 SCik'™ it 3 —
B EAE Y 14 N EH-5,22- 70638, Ta-—
(L
2.2 BR/MIERE (MIC) MELR

PN TAL AW 1 ~ 14 X 4 B €0 4 BR 1A 4 2%
MBS B R AT B R 2 R B M B R T A 4
BRGE GEREI LS 1 XA, 5 2R AT R B
H RS, AL S 1 59 MIC {524 256 wg/mL,
5 Y) 10 FEE Y 6 X 3 (BRI o H s s 4
L&Y 10 1Y MIC {54 128 we/mL, L&) 6 1 MIC
{4 128 pg/mL, HAE A PR s B
3 #ig

R Z B0 35 T7 4k, GBS 7= R 20K b o B 2 e
) 14 LAY, A T FR LA
RS, P AL &8 2.7 ~ 14 Dy E ONZAE
Yrrp 2 Ao B AR B A AL A B A T B R P
Moo SR AR, I L& WX 6 28 (L 4 BR
TS RN I NN 7 ) R I N R S R i
BRER BB T, (5 AL T3 R A R A i, i A
B8] DMSO 5 fiff e i 7 15. 36 mg/mL {24
o TEPEIES R R PO PEILR W 5
1A B 25 JAT TR A I8 IR R, A 1
MIC {5 256 pg/mL, L5110 ALY 6 XA (&
PR s 76 P, LA 10 19 MIC {604 128 pg/
mL, L5 9 6 B MIC {E24 128 ng/mL, Hopfb &4
WA 7S IR T . AR BCRF R T 5N K4
KRS o S AR TR PR N, D ot — 22 it
T RIS FH TR

S 30k
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