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teleocidin 34 A& 4 B 3L 2 4y T MERR 5%

KT, RKE, FHGCKER, BT, 7 HADE, EH%E"
WAL A Ak 25 T AR I 9T ol 2RI 430064

ZE U IEEEE R Streptomyces ardus WS-65090 YRGS S AR YIS PE . SR A S RO €3, %
TR R BRI LR SRR B h AL 53 518 5 5 A teleocidin 284654, i 1 HR-MS (1D 2D-NMR IR %3 35% 5397 Ak
SEREAL N 55 SRR AR G D R B LB A T 1 FLAE 52 O 14-0-acetylteleocidin B-2 (1) (14-0-acetylteleocidin B-3(2) ,te-
leocidin B-2(3) \teleocidin B-3(4) teleocidin A-2(5) , HHLE Y 1 H# LG Y, 2 H#T YRR o A% HUE Pk
RUULEY 1 ~5 X R TR ARES L /NSRS RIigE B 2 HAT 3 2006 2, LCs {0 36.5 ~305.7 pg/mL, &AM
MIBETE SR 2 R R WG 1 ~ 5 XF A875 HepG2 Fl Marc-145 4 il 52 HA R Y 4A J 52 75 44 , L 1C5, K 3. 08 ~
18.40 pM,
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Teleocidin compounds from the soil-derived Streptomyces ardus
WS-65090 and their bioactivities
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Abstract: To investigate the secondary metabolites produced by Streptomyces ardus WS-65090 from soil and their bioactivi-
ties. Five teleocidin compounds (1-5) were isolated from the ethyl acetate extract of fermentation culture of S. ardus strain
WS-65090 by preparative HPLC. The compounds were elucidated as new teleocidin analogue 14-0-acetylteleocidin B-2 (1),
and new naturally occurring teleocidin analogue 14-0-acetylteleocidin B-3 (2) ,and three known compounds teleocidin B-2,
B-3 and A-2 (3-5) by extensive spectroscopic analysis, including HR-MS, 1D and 2D NMR, combined with chemical trans-
formation methods and comparison with literature data, ete. Insecticidal activities and cytotoxicity of compounds 1-5 were in-
vestigated under laboratory conditions. All compounds showed insecticidal activities against Spodoptera frugiperda , Helicoverpa
armigera , Plutella xylostella, and Aphis craccivora with LCy, values from 36.5 to 305.7 pg/mL,and exhibited cytotoxicity a-
gainst A875,HepG2 and Marc-145 cell lines with IC, from 3.08 to 18.40 pwM.
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A, B0, BT E N2 R P (aldgamycin P) 253
B H 55 R Streptomyces sp. KIB-K1 357 K 24
IR G, X 4 B0 €0 3 2 3K T HLAT I 25 0 4 o
YEFH, MIC {H 4 7. 81 Mg/mLiz] o &Y endoste-
monines A ~ J J& 5 IHRIE 19— Bk PN A 65 25 1 & 1)
PR BS-1 H 73 B 5 H 08T K AR LG 2 -2 PR R T
Ay, o A I R AR SR B BOAETE 1, 72 h LG, BN
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3.55~32.00 mg/L"”",

TEFRATT DT 2 T o 4 0 P A 0 1 3 A
kB — Bk 3 65 B B Streptomyces ardus WS-
65090 J& I S My B AT B84 10 A ERTE A, O T A
FETR A N R AT T 4B alid, 4R 7% 17— L8
teleocidin Z8{b- &4, Teleocidin f% -2 7F 1960 £E4E
AT BRI E e B TR TR 22 (AR TP S EC)
Sy R LA R A R D I e B R A A-
1.A2 B-1 B2 B-3 il B4 6 ffisr fAckg 7 |
A 225 4 R 2 B 1 1 W T 45 2 e T . H
1T, O GEAE Y 45 Bt Z2 8 teleocidin Z5F4 4 5 1)
A4, 4 lyngbyatoxins A ~ ¢l .olivoretins A ~
C'"*") 14-0-( N-acetylglucosaminyl ) teleocidin A"’
1 2-oxo-teleocidin A1) X Befk A4 35 B0 H &L
AR AT 1, G B JBR SRECY)  enJed k E 7R0 AT PRC 3%
TR B AN M RE TG VT AR SRS BT teleo-
cidin B ZEM BURY A K HEAR B 55 4 30 1,
CERRL e Ay IR D ST C S
PR PRI 2 B, g HAE AR 5 A F 5T S it
TR
1 #E5FZ®
1.1 ¢z

MPC 500 i ¢ 31 ( Waltham, USA ) ; £ #t UV-
2600 PC %4136 1 ( Shimadzu , Japan ) ; NICOLET
IS50 FT-IR 41 #p 6% 4% ( Thermo Fisher Scientific,
USA) ; Bruker AVANCE 700 #% 7% 2E45 4% (TMS g iy
b, T8 E BrukerBioSpin /3 &) ) 5 Jasco J-810 B — {45
FEAL( H AR 564 H]) , Waters Xevo TQD UPLC-MS
RO B Bk F ( Waters Corporation, USA ) ; Bruker
maXis Q-TOF 573 ¥ 51 ( Bruker, Germany ) ; Waters
RO ) £ (A5 A AT (Waters2525 2R, 47 2767 H
AR £ G0, 2996 A A B A K £, 53 AR uh
Masslynx V4. 0, Waters, USA ) ; 4, i #1: ; Sunfire C,
OBD #1454 (19 mm x250 mm /10 mm x 250 mm,5
wm, Waters, USA) .

1.2 BEHREKIR

PR 53 15 T Bl B 1L 3 398 (2015 4F 4 R
FE) 45l WS-65090, 78 ISP-2 Ktk b A& LK
WERE,28 CRHR 14 K, EEEHART ~8 mm, Bl
A EE T ISR AR 1), UER2ZK
T, ARG, 7 (WLE 2) o ¥ WS-65090
PRI 16S rRNA J3 51 L1 AB184864 [ %5 555 fifi 1%
#l| Gen-Bank , 5 ardus-NBRC 13430 &k aIAHRIE N

99.57% . EF LAY E M 16S rRNA FEK 3751 43 Hr
4R K AR WS-65000 U8 5 hy B %5 141 & Streptomy-
ces ardus WS-65090 (IR MEGEFTE /) o TR P B LR AF T
o] e A0 ) O .0 (IR, CCTCC) , Bl 5
CCTCCM2020096

1 WS-65090 E#kH IR EERS
Fig. 1 Colony morphological characteristics of strain WS-65090

2 WS-65090 Bk IR F (Bar 2.0 um)

Fig. 2 Scanning electron micrograph of strain

WS-65090 (Bar 2.0 wm)

1.3 filEH

TEHb 5% 7% 1k ( Spodoptera frugiperda ) ) 5% 4 1 |
H4% Bt ( Helicoverpa armigera ) 9] % 4 1 | /N 32 ik
( Plutella xylostella 1. ) — & %f; 81 | 5. ( Aphis crac-
civora ) BRI AR A M)A 25 TARDFFE Pl
1.4 #RHatk

NTFEE A0 Mk HepG2 M M (0 2808 20 i
A875 AEYHERAR B Al itk Marc-145 $ i)t 4 4= 4
25 T AR SE b0 5250 2 LR A B 55 o
1.5 EHFE

R FRAL ISP2 WK B IR AL A A HE 4.0 o/
L AR 10,0 ¢/L BERHECH 4.0 ¢/L. pH
HRZET.2,
1.6 BEHRBE

6 S ardus WS-63090 i b 1) 4 3 6 i 0 51
&7 100 mL f 75535 3 ISP-2 f 500 mL 4 T8 #H
Hi, 7628 CCF, LA 150 rpm SEATHRAESE IR . KT 96
h J&5  TETCH AT 8 10% R FRE R 20 &
A 100 mL PSR AL 500 mL HEIE R, 7E 28 °C
TLRER ELL 150 rpm B EEREFE 120 hy,
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1.7 #EBESH

sk s A WS-65090 AR AY 101 K e R T,
MR CHRFEAR T 2 IR, 691 LR SRR,
IR LA T e 28 AT BRI . SRR )
VR T P RS0, SR BORH 1 48 YRR 35 004 T 0 18
alifk,, {43% 4 & Waters Sunfire prep C,; OBD £+ (19
mm X250 mm,5 pum) ; ZE(B) FZK (A) A shAH,
L) 24 mL/min B3RS ELERE (0 ~2 min,5% B;2 ~
27 min,5% —100% B ;27 ~32 min,100% B;32 ~37
min,100% —5% B;37 ~40 min,5% B) ,5%F] PDA 4
PR AT AR H) 13 D23 (Frl ~Fr13) . Hor,
Z153 Frd ~ 13 X5 B b TR0 AR B HL /NS F 1y
HAT R BRI 1, SR TSR 1 28 BORR €33 43 1)
Xy Frd ~ 13 AT — Do Ak, gl
Waters Sunfire prep C,; OBD A (19 mm x 250 mm,5
wm) s ZJ (BRI (A) H53 51K, B 24 mL/min )
PR JEVERR (0 ~2 min,20% B2 ~22 min,20% —»
100% B ;22 ~ 26 min, 100% B ;26 ~ 30 min, 100% —
20% B30 ~33 min,20% B). 3% PDA 4y K
fili, il 2393 TS 1(19.08 mg) , iy Fri2
PG TAEY) 2(10.96 mg) , i Fr7 343 75 3
(28.70 mg) , i1 Fi8 #A94k-& 4 4(16.93 mg) , )\
Fr5 4154659 5(10.33 mg) ,
1.8 RHEFHENE

SR T 24 LA BN AR T U A s E T
A 1 ~ 5 X sl ORI A AR HURI/ NS Ik &) R
ABIETE. BRI G YE E  EE, JF
0. 1% nt§i7-80 Y /KH B 2 0. 25.0. 125,0. 63,
0.031.0.016 mg/mL, 4% 40 wlL FE G AT 3] 24
LR S TR . SR 6 10 Rl AfL
L E2S5 CRRE IR, Rk EE T 30 Ak (1
fL10 Hgh) . 72 h 5,5 85% P4k TR 2 FH X i
RN MRS O B2 LA, BB T TR EOE ik
J# 50% {E.(LCs) o

&YW 1 ~ 5 X 0F dURY % HO3s 1 R R B
N S I 0. 1% i IR-80 £ R R
S5 ik BEBEBE (0.8.0.4.0.2.0.1.0.05 mg/
mL) o TESCRE Z5 AT Nl i R G A R AN
) P A AR VA I S s, IR R ITE I, AR R
T ERSE SR BAMREEE 3,72 h 5, 5Pk
Xof REZEL 1 85 %o BT 24k TR 2% BH 14 %o BRLAT LU 35, IR AE T
., RIGHHRBILHE 50% {A (LCy)) -

1.9 {KSMARASEMENE

EY 1 ~5 % HepG2 ,A875 Fll Marc-145 3 fih
AN R AR SN RE TG VR MTT 3251 seie i
523 W, HGET TR SPSS16. 0 HEAT 8 73 )T 115
FEA R RAM R (1Cs, ) o

2 EREHWHR
2.1 LEMEHETE
EW1 AT ERBEMER; [o]y-15.3 (¢

0.2,MeOH) ; IR (KBr) v, 3 446.2 957 .2 9322
870.1 740.1 662 .1 455 .1 371.1 231 .1 044 917
em™ ; Hib 3 446 1 740 Fi1 1 662 em™ P42 /R T4
Bk TR B B R I i Bk KL 09 #F 7E . HR-ESI-MS: m/z
494.339 6 [M + H]" (it ® {4~ C, H, N,0,,
494.337 7) 1€ 731208 CooHyg Ny Oy, AHRUFIRE
1, fb &Y 1 1550 % 3% 5 KW Uk {8 78 236
(3.15),288 (2.92) nm, £ /8 FifL &W 3 & KK
1. H NMR 3 R iz b & W AR 3 X A7 78 1 Ak
T155[8,8.22(1H,br s) ] ,2 AN T5 5 5T 115
208,6.56(1H br s) 1 6.81 (1H,s) ],1 A5
BT ES06,6.12(1H,dd,J = 17.5,10.4 Hz) .
5.19(1H,dd,J = 10.5,1.3 Hz) f15.10(1H,dd, J
= 17.4,1.3 Hz) |, WAMER S XEA 4 A~k 5
s 5 [8,4.55(1H, m) 4.33(1H,d,J = 10.2
Hz) 2.65(1H,m) 2. 11(1H,m) ] ,4 213 H 3L i 7
{58[6,4.19(1H,dd,J = 11.6,3.5 Hz) F13.97
(1H,dd,J = 11.6,8.5 Hz) 3.21(1H,d,J = 17.3
Hz) f13.04(1H,dd,J = 17.3,4.2 Hz) .1.88(1H,
m) 1 1.82 (1H, m) . 1.88 (1H, m) fI 1.63 ( 1H,
m) |, PAJe 8 MR F155 (8, 2. 94(3H,s) 2. 09
(3H,s) .1.48(3H,s) .1.32(3H,s) .0.98 (3H,d, J
= 6.9 Hz) .0.94(3H,d,J = 6.3 Hz) ,0.72(3H,d,
J = 6.7Hz) 0.60(3H,d,J = 6.9 Hz) ], &54'H
NMR \HSQC 3% 1 (19" C NMR & K00 %] 30 N5 A5
T AL 2 A IRIEAE S (8 171.4173.4) ,8 4> =k
fE5 [ Hr 6 AN 20 (5. 145.8.,140. 1 ,137. 8,
117.8 117.1 113.2) ,2 AN Wi 1t Z 05 (5, 40.4 .
39.8) |, 7 W BBk A5 5 [ R4S 1 AN Je U HY 2k
(8. 148.4) 2 NHFGEK (5, 120.9.107.2) ,4
M RENT G 5L (6. 71.3.53.5.38.4.28.7) ] ,5 4>
T LRS- (5, 113.1.66.2 .35.7 .34.4.26.9) ,8
A HAE (5, 33.2.25.6.28.0.21.8 21.1.,19.8
18.8 .17.8) . Z54& Liksr#i &'H NMR F1° C NMR
TERHREE A (WK 1), HEWZ Ak & W] g2 & A
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WENBEREAZ O A5 2 & (DL 3) |, 38 i 5 [R] s
3B H % I teleocidin B2 (3) By'H NMR 1" C
NMR 3558 x7 He, 28k T H-9 (H-14 .C-9 .C-14 F1I
— A AcO FEHI[8,2.09(s) 8¢ 171.4(s) F121. 1
(q) JIESHN, HR I 510G 3 () —4ur% s
BRdE ALl ke G 3 h C-14 1R IE
FITHE 1 TP R AL U, X — S 2D-NMR i
PE—ESE, 76 1 19" H-"H COSY % /R ( WLIE 4)
H-8 %] H-9 H-9 %I H,-14 #¢; 1 H-14 [5,4. 19 dd

(J =11.6,3.5)f3.97 dd(J = 11.6,8.5 Hz) | 5
C-1'(8, 171.4 s) ,H2"(5,2.09 s) 5 C-14(5, 66.2
t) Z A i) HMBC AHOCHE R B C-14 ZEAFTE AcO K&
Ao — 4 %% 38 % 2048 (HSQC,'H-" C HMBC
FI'H-"H COSY) MY PR BCHE A HIIESE T 1 AP i 25
¥, 34544 14-0-acetylteleocidin B2, fL54 1 HiE
HNZEAE) %5 5 A D 4 P13 T AAS B R 42 2 2

(www. trew. ac. cn) o

*1 &% 1F2 K" HNMR(700 MHz) #1"°C NMR (175 MHz) ##& (CDCL,)

Table I 'H (700 MHz) and "C NMR (175 MHz) spectral data of compounds 1 and 2 ( CDCI,)

Hi's 1 2

Position ¢ 8, (J in Hz) ¢ 8y (J in Hz)
1 - 8.22 brs - 8.49 br s
2 120.9 d 6.81 br s 120.4 d 6.76 br s
3 113.2 5 113.0 s
3a 17.1s 116.8 s
4 145.8 s 145.9 s
5 107.2 s 6.56 s 106.9 s 6.50 s
6 137.8 s 137.5 s
7 117.8 s 118.5 s
Ta 140. 1 s 138.7 s
8 3441 3. (ii %11131(71.73. ,34).2) 331 3.()32 ili(dl(7l.73‘ ,34). 2)
9 53.5d 4.55m 53.3d 4.53m
10 - 6.03 s - 6.03 s
1 173.4 173.6 s
12 71.3 d 4.33 d(10.2) 71.2 d 4.26 d(10.2)
. 66.21 Lo i 6 ) .31 S os (1 5 )
15 28.7d 2.65 m 28.8 d 2.62m
16 19.8 g 0.72 d(6.7) 19.5 g 0.65 d(7.1)
17 21.8 q 0.94 d(6.3) 21.8 q 0.92 d(6.3)
18 33.2s 2.94 5 3.4 5 2.91s
19 39.8t 39.8t
20 26.9 t } 22 ;“1 25.11 1:?& ;2
21 35.7t 1222 34.9 ¢ i:i‘;ﬂ
2 40.4 s 39.8 t 1.88 m
23 28.0s 1.32s 30.1s 1.31s
24 38.4 d 2.1l m 37.2s 2.27m
25 17.8 q 0.98 d(6.9) 17.2 q 1.02 d(6.7)
26 18.8 g 0.60 d(6.9) 18.6 d 0.59 d(6.8)
27 25.6 q 1.48 s 21.9 g 1.46 s
28 148.4 d 6.12 dd(17.5,10.4) 151.8 d 6.22 dd(17.7,10.6)
. T O Y L
Ik 171.4 s 171.4 s
2/ 2.1 ¢ 2.09 s 2114 2.11 s
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B3 &Ew1-~5MkzsEn
Fig. 3 Structures of compounds 1-5
weEw?2 HEILEEEE; [oa]h-57.3(c  ERKBILEE—EHE 1R 2 LR, 5]

0.2,MeOH) ;HR-ESI-MS:m/z 494.337 3 [M+H] "
(caled for CyH,, N, 04,494, 337 7) Hll4rF-50 K Cy
H;N,0,, IR(KBr)v,, 3447 .2 958 .2 932.2 8701
740 .1 663 .1 453 1 373 .1 2301 043 915 cm™ ; UV
(MeOH) A, (log £)237(3.15),287(2.92) nm, fk
B 2 WLLANETE RIS SNROLIE S 1 B AL,
b 2 M1 HA MR LA E 2. a2
(9 H R C OB RERIR R BIBR TAEAE 1A AcO JEH]
HfE S50, AR5 5 teleocidin B-3(4) JLF
I, S16EY 4 ML ,2 77 1 DESMY AcO B
Jefi 5, HC NMR jE i €9 C-14 (16240 F 43 i1
J/b 2.5 ppm RGN 1. 1 ppm, AR X L8 K0 kI
4 1 C-14 LR 2 TP AcO BU, X — s AR
2D-NMR 4 ESE . 7E 2 1Y HMBC % (&1 4) v, A
H-14[6,4.21 dd(J = 11.5,3.5)F113.98 dd(J =
11.5,8.7 Hz) 15 C-1"(5, 171. 6 s) ByAHE, DA K A
H-2'(8,2. 11 5) 5 C-14(5,66. 7 t) fUFI R TE C-
14 4047 —A> AcO JEJA, X T2 C9 il C-14 [ L2
it kA LG 2 4248 14-0-acetylteleoci-
din B-3, A RL7E 1991 48, A7 HLAL 5 45 il 1
14-0-acetylteleocidin B4 Fl1 14-0-acetylteleocidin B-3
RIREY) (HRIFR RS Y 2 89 B AR LI R AE
AT NMR SCE ™ 0 R, SOR: 2 78 AR A
(R R 2 B, A2 HR C O iR U % B 1
HARIE

B 1 A2 BA M RFHigsH, H CD
TR U TE 220 ~ 340 nm 5 IARBL AR5 AL 0
(VLIS ) AR E AT A — S A% i B 4l 20 A AR AR
[l , R EA RS k. (S 1 2 75 4
NOESY % rhJf AR I W] i i AH G, A48 1 1 3,2
FI4 (1 H F07C NMR A2 (v (0 AR (B, $E0 1
AL ARG AR A L 55 3 A IE],2 55 4 AR H
TARBEBINRAHEE Y 1 F 2 A bk, e 07

HFAERI BT 0. 1 N S LA wOK b &9 1 Al
2121 AT UPLC-MS K T /K A7 430 5 3 [
ST AL G teleocidin B2 (3) (B-3(4) #H47 Lh3%
AT T LR S AP IO TE R T B A
P S CD 3% (#b s ) , Bk &9 1 0 2 (K i
Ty WAL S Y teleocidin B2 . B-3, 1fij teleocidin
B-2 \B-3 [ 37 R # AU FL7E 20 20 80 AR AR i X-
Ray 2" . .1 5 teleocidin B-2(3) E.4 #H [
fISTARSERE , R 95,125 ,19R 22532 5 teleocidin B-3
(4) BA MR ST ARSE RS , R 95,128,198 ,228,

N
16415217

N N
16415217

4 {k&% 1702 5 HMBC #1'H-'H COSY #%55
Fig. 4 'H-'"H COSY and HMBC correlations

of compounds 1 and 2

BS HEW1~4pCDik
Fig.5 CD spectrum of compounds 1-4
LEM3  HETEEE A ESIMS: m/z
452.73 [M + H]*,450.77 [ M-H] ;'H NMR ( 700
MHz,CDCI;)6:8.20(1H,br s,H-1) ,6. 81 (1H,br s,
H-2),6.55(1H,s,H-5),6.12(1H,dd,J = 17.5,
10.4 Hz,H-28) ,5.18(1H,dd,J = 10.5,1.4 Hz,H-
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29),5.10(1H,dd,J = 17.4,1.3 Hz,H29),4.35
(1H,d,J = 10.2 Hz,H-12),4.34 (1H, m,H9),
3.74(1H,dd,J = 11.4,3.8 Hz,H-8),3.54 (1H,
dd,J = 11.4,8.5 Hz,H-14) ,3.16(1H,d,J = 17.3
Hz,H-8),3.00 (1H,dd,J = 17.3,3.9 Hz, H-8),
2.93(3H,s,H-18),2.62(1H, m,H-15),2. 11 (1H,
m,H-24),1.90 ~1.82(2H, m,H20),1.88 ~1.62
(2H,m,H-21),1.48(3H,s,H-27),1.32(3H, s, H-
23),0.98(3H,d,J =6.8 Hz,H-25),0.93(3H,d, J
=6.3 Hz,H-17),0.70 (3H,d,J =6.7 Hz, H-16) ,
0.60(3H,d,J =6.9 Hz,H-26) ;" C NMR (175 MHz,
CDCL,)8:174.4(C-11) ,148.5(C-28),145.9(C4) ,
140.0(C-7a),137.8(C-6),120.8(C-2),117.6(C-
7),117.2(C-3a) ,113.9(C-3),113.1(C-29),107.0
(C-5),71.1(C-12),65.3(C-14) ,56.1(C-9) ,40.4
(C-19),39.8(C-22),38.4(C-24),35.8(C-21),
34.0(C-8),33.3(C-18),28.6(C-15),28.1(C-23),
26.9(C-20),25.6(C-27),21.9(C-17),19.8 ( C-
16),18.9 (C26),17.8 (C25), L\ ¥ 5 X
R AR, Bk A 3 %E O teleocidin B2,

wEW 4 Ao J P B K, ESI-MS: m/z
452.73 [M + H]*,450.86 [ M-H] ,'"H NMR (700
MHz,CDCL,)8:8.46(1H br s,H-1) ,6. 76 (1H,br s,
H-2),6.47(1H,s,H-5),6.22(1H,dd,J = 17.7,
10. 6 Hz,H-28),5.38(1H,dd,J = 17.7,1.2 Hz, H-
29),5.25(1H,dd,J = 10.6,1.2 Hz, H-29),4.35
(1H,m,H9),4.29(1H,d,J = 10.2 Hz, H-12),
3.76(1H,dd,J = 11.4,3.7 Hz,H-14),3.57 (1H,
dd,J = 11.4,8.5 Hz,H-14) ,3. 13(1H,d,J = 17.1
Hz,H-8),2.98 (1H,dd,J = 17.4,3.7 Hz, H-8),
2.90(3H,s,H-18),2.60(1H, m,H-15),2.27 (1H,
m,H24),1.94 ~1.42(2H, m,H20),1.94 ~ 1.42
(2H,m,H-21),1.47(3H,s,H27),1.31(3H,s, H-
23),1.02(3H,d,J =6.8 Hz,H-25),0.92(3H,d, J
=6.3 Hz,H-17),0.65(3H,d,J =6.8 Hz, H-16),
0.63(3H,d,J=6.8 Hz,H-26) ;" C NMR (175 MHz,
CDCL,)5:174.6(C-11) ,151.9(C28),146.0(C4) ,
138.6(C-7a),137.5(C-6),120.3(C-2),118.3(C-
7),116.8(C-3a) ,113.7(C-3) ,111.4(C-29) ,106. 7
(C-5),71.0(C-12),65.5(C-14),56.0(C-9),39.8
(C-19),39.6(C22),37.2(C24),34.9(C-21),
33.9(C-8),33.4(C-18),30.1(C-23),28.7(C-15),
25.1(C-20),21.9(C-17),21.8(C-27),19.5 (C-

16),18.6 (C26),17.2(C25), U 5 X
Bk AR — B A S 4 %EE N teleocidin B-3,

w&E®W S A6 E IR EK; ESI-MS: m/z
438.73 [M + H]*,436.68 [ M-H] ,'H NMR (700
MHz,CDCl,)8:8.53 (br s, 1H,H-1),6.97(d,J =
8.1 Hz,1H,H-6) ,6.82(brs,1H,H-2) ,6.48(d,J =
8.1 Hz,1H,H-5),6.20(dd,J=17.7,10.6 Hz,1H,
H-21),5.30(d,J = 19.0 Hz,1H,H-22),5.26(d,J
= 10.7 Hz,1H,H-22),5.09 ~5.06(m,1H,H-=25),
4.34(d,J = 10.0 Hz,1H,H-12) ,4.33(br s,1H, H-
9),3.74(dd,J = 11.3,4.1 Hz, 1H, H-14),3.55
(dd,J = 11.3,8.5 Hz,1H,H-14) ,3.15(br d,J =
17.2 Hz,1H,H-8) ,3.02(dd,J = 17.3,3.6 Hz,1H,
H-8),2.91(s,3H,H-18),2.59 (m,1H,H-15),1.99
~1.81(m,2H,H23),1.96 ~1.89 (m,2H, H-24) ,
1.63(s,3H,H-28),1.45(s,3H,H-20),1.39(s,3H,
H-27),0.91(d,J = 6.3 Hz,3H,H-16),0.60(d,J
= 6.7 Hz,3H,H-17) ;°C NMR (175 MHz,CDCL,)§:
174.3(C-11) ,149.2(C-21),146.7(C4) ,137.7(C-
7a), 131.7 (C26),124.8 (C25),121.3 (C2),
120.6(C-6),120.3(C-3),118.7(C-7),114.1(C-
3a),112.4(C-22),106.2(C-5),71.3(C-12),65.4
(C-14),55.8(C9),43.6(C-19),38.2(C-23) ,34.3
(C-8),33.2(C-18),28.8(C-15),25.9(C-27),25.0
(C20),23.4(C24),21.8(C-16),19.6 (C-17),
17.6(C-28) . DA b ¥dfs 5 3cmk” > Sk —3,
A5 %8R teleocidin A-2
2.2 {kEwiEENRER
2.2.1 FEEEMNXER

G 1 ~5 X E SR AL AN &)
RGP E , SR 24 LI TR R IR A 15,
X U R I R R Bk . 72 he 2R HLTE R 4 R
2 Fm ALEY 1 X R M STk AR AR LN R IR
X3 AR BRI 5 M A Y R IR R
(9, F LC {43 5k 42. 6 .36. 5 .66. 4 pg/mL; ik
LAY 2, LC (l 55 g 44. 8 44.2 68. 1 wg/mL;
G 3 ~5 ik 3 Fpfbial R LAY LG, {5K 76.6 ~
168. 3 pg/mL, X 5 b4 x5 i H SR B v 45 1Y
FHEME, L LC, 144, 5 ~206. 8 pg/mL, TiifH
PEXT REBATAE T R0 5k 4 AR sl i M4 e T4k
B ~5, H LC A 2.2.1.9 3.1.1.7 pg/
mL,
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Table 2 Insecticidal activities of compounds 1-5 against the four tested insects

FREBEASE 1.C5) (pg/mL)

E&Yw
Compound b 5T i INSE g o f
Spodoptera frugiperda Helicoverpa armigera Plutella xylostella Aphis craccivora
1 42.6 36.5 66. 4 144.5
2 44.8 44.2 68. 1 192.5
3 87.4 168.6 163. 4 229.2
4 76. 6 126. 4 150. 4 305.7
5 106. 5 113.0 151.7 206. 8
T4 Avermectin * 2.2 1.9 3.1 1.7

TE: ™ 85% BT Ak 2R A1 BT I

Note :85% avermectin was used as positive control.
2.2.2 RShmpaAEER

AW 1 ~5 (40 BRI PEINCR A MTT 2%
SEIRF 5 PHPEXT AR S -F50 IR s e A L, X ek A
W11 200 B 75 0 M R, X A875 . HepG2 Fl Marc-145
AN IC, fH K 3.08 = 1.04 ~18.40 + 2.06
RM (£ 3) o BARIMF 1 X5k 3 Fham e 25 230 20

MEFETE R IC, fH 2%~ 15.53 + 2.53 4.64 =
0.95.13.52 + 2.88 puM;2 XfiX 3 R4l & Ay 1C,,
R 11.72 + 1.42.5.29 + 1.95 13.86 = 3.16
pM, 54659 3 ~ 5 AL, o W3Rl 40 i 2E 0
yiaa

®3 AW ~5 3t A875 HepG2 F0 Marc-145 A8 R K4 S B 257 14
Table 3 In vitro cytotoxicity of compounds 1-5 against the A875,HepG2 and Marc-145 cell lines

. STV 100 (M)
Compound A875 HepG2 Marc-145
1 15.53 + 2.53 4.64 +0.95 13.52 = 2.88
2 1.72 + 1.42 5.29 + 1.95 13.86 + 3.16
3 9.12 + 1.22 3.08 = 1.04 10.98 + 0.42
4 17.09 = 3.63 11.69 = 2.63 18.40 = 2.06
5 10.99 + 1.78 10.19 + 2.53 13.03 + 3.08
5 -3 IR I S-Fluorouracil * 82.49 + 8.00 75.34 + 11.69 104.01 = 18.60

e BHPER IR

Note: * Positive control.
3 FHig

MEEFE T Streptomyces ardus WS-65090 % [ i
Wy o A3 5 A teleocidin BB W), X L4 &
Yy B 2% SO0 i dE s M. Hoh 14-0-acetylte-
leocidin B-2(1) & —Fh 094547 , 14-0-acetylteleo-
cidin B-3(2) &—FBr i KA H) , 165 IO HAz gt
PRPGEBIE AT TIRAN A o XU B O
SR A B B T A R D 0 B R Y teleocidin B 2R
RIZER A A, G B0 b 5 030 i R A% L L/ 3 ik
F BUHA R B, S350, X PIRHTY teleocidin
FAWTE C-14 L&A SR, Ho JUl P T 2
=R S, 456 AN TG P S0 45 21, W]
T teleocidin ZEUYIY C-14 L1 £ Tk AL Ik P X A=

PriE kA H 2P . Teleocidin 24L& W 2 My i 1k
AP TS W, AR AGE S =
T teleocidin AL G YIRS, P T A= WG,
HAEAN 7 f s 4R Bt 1485+
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