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Abstract: An actinomycete strain Stremptmeces costaricanus SCSIO ZS0073 producing strongly-antibacterial metabolites

was isolated from the soil collected in Hongsha park. Guided by antibacterial assay,its fermentation was isolated and pu-

rified by Silica gel column,Sephadex LH-20 and HPLC. Three compounds were obtained ,which were identified as acti-

nomycin D(1) ,actinomycin X,(2) and fungichromin(3) by MS and NMR spectroscopic analysis. The output of acti-

nomycin D was more than 300 mg/L,even under nonoptimized growth conditions.
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RN FEEE  LL AR Stremptmeces costaricanus SCSIO ZS0073 1 B 15 M R FA I 7= My i WF 2 411

SCSIO ZJ46 oy Efa8] 1 3 S EA BEHUHETE TR
IR S, 1 BT A 06 i s PR e 0 S 1 3R
ST — A H I RO 5 A R AE R SCSIO
LR32 rft TR EEF 1A SCSIO LR32 43 B 15 31 75 1k
e RN — R B EAT B9 T A R PR R
KA grincamycins B-F, [ B T HA Y M 3F R
KEWMERBIF R RILDL T —DHFERY
GCN-Q'™™ o it , FRATINEL Vb8 Bl YR bk v 4 5 7%
BT — BRI LT AR ZE TR Strepomyces costarica-
nusSCSIO ZS0073 , £F 1SP2 5373k | A V&30, IS 5K
REE RV A6, JGAE N6, HRGARH
P R AR Y #E A T R TR P S, R L RE S
Tram 45 30 ) AL B ZFE A0 AT B Bacillus subtilis ATCC
6633 . Jr = 4 AT B Bacillus thuringiensis ATCC
10792 FJHE ¥ 1 BR B Micrococcus luteus 1A, Bl
Jo , FRATTR TGP T8 5% %) 516 XoF 30K R st 44 T 1) T
PR T IR B AR B TN IR A R RS
R D R E R X M— D20 E Y fun-
gichromin, A% SC = BEHR TE % DA R & 7 P A B2 B
B S AR S YIS S

1 MRS

1.1 {UFE5H#

Bruker DRX 500 #% % L 3% /¥ (500/125 MHz,
TMS S AH5 ) 5 Agilent 5 000 €35 AL (FC DAD 5
M%) , Phenomenex (150 mm x 4.6 mm,5 pm) ; H
37, Primaide & & AH 335 1%, YMC-Pack ODS-A 4,
#%4E (250 mm x 10 mm,5 Mm) ;HS-GFZME%ES‘TEE
B CHH VLA RE T A BRA W) 5 %4l O (%
BRI 2w ), Hewalon X o B o pr 4k

SCSIO 750073 MR FI £15 23 1l (9 e A v 43 B
LTI A 5 49 T 1 00 3 A R AR A A R 2 A T
Bacillus subtilis ATCC 6633 Jh 24 2R 18 7 Bacillus
thuringiensis ATCC 10792 F g &% 3K B Micrococcus
Luteus , I A7 & R R AF T oy R 25 B v v 2B 0 vh
Lo

LB Btk BREE AR 10 o/ L, BERHERY S o/
L,NaCl 10 ¢/L, # 8 78 4 B 2 25w i, L & 7
K SERZ AR, A 5 mol/L NaOH 38 PH 2 7.0,
A 15 ¢/L Bifig ks, 76 115 C K 30 min,

ISP2 B %t B BHR My 4 o/L, 42 ZF 4R 10K 10
o/L, 8% 4 o/L,WFEh 30 ¢/L,PH 7.2 ~7.4; 38
20 ¢/L,7F 115 “C K 30 min,

AM6 HEFEHE  Feb) 20 /L, WA 10 o/, BB
B5 o/LBEFREE S o/L, 154k 30 o/L,PH 7.2 ~7. 4,
£ 115 C K 30 min,
1.2 WHZE
1.2.1 B0 AEH

TEPETRAR IR 18 I 1 A 35 3 6 AM6 A Ry it K &k
PR ) 35 3R 5L R Al b 1) T bk P B P R 422 0 22 25
A 50 mL AM6 K 57 FE i) 250 mL HEIE L,
T 37 °C 200 rpm $HIK FIRGHEIR 2 d 13 EIFP L
SR KTl T ILABI A 50 424 200 mL AM6 %5 57 it
() 1000 mL HEJEJH , & F 37 °C 200 rpm $7 K L4
DiiEFR 7.5 d AR R
1.2.2 @ E%nX

JUCRFIIARE i (9 DMSO ¥ 5 plL, in®l 0. 6 mm
BEARUEACT b UEA0R & T A KA A R 2P AT I
Bacillus subtilis ATCC 6633 . Jr 4 A& Bacillus
thuringiensis ATCC 10792 F1JE &% f{BR B Micrococcus
luteus 1) LB K ~F-#e v, 37 CHEFRAF 5% 24 h
Je , SR it A T B
1.2.3 ABEFHERES 5

AR B 9 (10 L) 7 4000 rpm Z5 44
B30 10 min 75 21 B 22 (R B IR 43, B T 22 AR R
DRLIRHR 0 590 FH A5 A B R R T A B 3 9k, 28t
IR AR5 SR Y) , K HL PR 22 HPLC A, 25 2R
7R I B AT ARL, SR W AR 35 0 (3 40 ) o ML
YA TR TSRS IEARRE AT, LA - F B
£ (V:V.100:0.98:2 .96:4 94:6 92:8 9:1.8:2.6
t4.5:5) Hof HE VR O AR AR A 08 0 RS BB O,
FHE] Fr 1~ Fr 6 A58, A4 50 AP0 s
P B IR TEYERY Fr 2 59— /N3 12t £ A
FAFEEY) 1(60 mg) 5 K [RIAEA 1 B 5 MR Fr 3
AT R AT JZHT, LUA T - £ 1R O TR 200 B
i s S e 1 SR 19 M e o B g
IR A 2(17 mg) o 4 Fro6 b A Flash L&
- KRR VRS 15 25 5 B Eokil &
HEHl #3259 3(8 mg) .

2 #R5ite

2.1 HERYELEWE HPLC 5347
MAHFR Y L5 215 5 3 A SRfb G 9, b 42
YRR W DR B B 1) Ak B 1 ~ 3 424
M DL 1 ( Agilent 1260 ; Phenomenex ODS col-
umn: 150 mm x 4.6 mm,5 pm;A FH:0. 1% HAc/
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15% CH,CN in H,0,B #H:0.1% HAc/85% CH,CN
in H,O, B BEVRIGE 5 383 1. 0 mL/min ; DAD A014%) o
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Fig. 1
pounds 1-3

2.2 LEYHEHETE

WEW1  HL AN (CDCL) , o B
HR-ESI-MS( positive ) g /81 m/z 1255. 6358 4b H #1
WA T BEFWEIM+H] m/z 1277. 6195 [ M +
Na " 7R A6 A W B AHRT 4 7 i ok 1254, 1
L5565 Y H NMR F1°C NMR 3% &5 5. 8 e

AW 5 FHR CuHgN,, 0,6, C NMR i 7
8165 ~ 175 Z[alF 12 AW, 7F 634 ~40 Z Al
4 A-CH, BRI, 256 37U & 12 4 N g
T JRATHED 5165 ~ 175 22 0] il B 2 ok i 3¢ Jk e
834 ~40 Z[Ef) 4 A~-CH, iy N-CH, B {5 5. x4
BT G IR TH R A G YRR AL, dE— 20 5
SCHRP TR R D IAZREEUE X Lo, AT & BiAk
B BRI 5 SR TP IR A R D AR Bk
A= HOE LAY 1 O R D (AR
K1 pR) .

WEW?2 s (CDCL) , & PEETE HR-
ESI-MS( positive) it 78 7F m/z 1293. 6104 4k H BB T
[ M + Na] ™, HR-ESI-MS ( negative ) it 75 £ m/z
1269. 5254 4b BB FIE [ M-H |, #2784 5 Y iy
FIXF 4T i R 1270, kG4 10" C NMR 3 E {5
BRREYA 62 ix, ifiEEY 2 Bn1h
CoHgNLO,, bEW 1 2 T — 45T, fF40LL
BALEY) 1A 2 RYBRIEEAE , K IAATAE F AR, (5
EY 2 R IX A T — M5, MAE 870.0 b2
T—MEZ MM E Y 2 AR 4 SO0 S 80R
SEHUR T Sk X Y R E LA
2 2}y actinomycin X, (45HGNE 1 FroR) o

£1 a1 LS 2 WEREEEE (CDCL, ,500MHz,5, ,J in Hz;CDCL,,125MHz,5, )

Table I The NMR data of compounds 1&2( CDCl, ,500MHz,5,, J in Hz;CDCl, ,125MHz,§,. )
. &M 1(a-ring) &) 1(B-ring) W) 2 (a-ring) 5 W) 2(B-ring)
D, : 't'
oen dy de dy de dy de dy de
Thr 1 - 168.7 - 167.7 - 168.9 - 167.7

2 4.60 (1H, dd, 6.2, 2.2) 55.2 4.51 (1H, dd, 6.7, 2.7) 54.9 4.84(1H, dd, 6.9,2.3) 55.5 4.50 (1H,dd, 6.4, 2.6) 54.9

3 5.19 (1H, qd, 5.9,2.6) 75.15.15 (1H, qd, 5.9,2.7) 75

4  1.23(H,d,51) 17.8
NH 7.19(1H,d,6.7) -

D -Val 1 - 173.7 -
2 3.54 (1H, m) 58.9 3.52 (1H, m)
3 2.08 (1H, m) 318 2.05 (1H, m)

4 1.9 (3H,d,s.8) 19.4
5 087 (3H,d, 6.6) 19.1
NH 817 (1H,d,53) -

Pro 1 - 173.4 -
2 59 (IH,d,89) 566 5091 (IH,d,8.9)

3 1.83 (1H, m) 31.3 1.83 (1H, m)

2.63 (1H, m) 2.63 (1H, m)

4 2.10 (1H, m) 2.1 2.10 (1H, m)

1.21 (31, d, 5.1)
7.73 (1H, d, 6.6)

1.08 (3H, d, 5.8)
0.85 (3H, d, 6.6)
8.00 (1H, d, 5.5)

5.25 (1H, m) 75.4 5.25 (1H, m) 74.8

174 1.29 (3H,d,6.1) 17.8  1.26 (1H, d, 6.1) 17.7

- 750 (1H,d,7.0) -  7.45(1H, d, 6.5) -

173.4 - 173.3 - 173
58.8 3.58 (1H, m) 58.9 3.56 (1H, m) 58.1
316 2.11 (1H, m) 31.4 2.11 (1H, m) 31.2

9.2 LI3(1H,d,6.8) 194 111 (1H,d,68) 19.2

19.1  0.90 (3H, d, 6.6) 19.2 0.8 (3H, d, 6.7) 19

- 82 (IH,d,52) - 7.9 (IH,d,6.0) -

173.3 - 173.5 - 173.2

56.4  6.05(1H,d,9.3) 57.0 597 (1H,d,9.1) 56.6
31.0 2.07 (1H, m) 32.0 2.13 (1H, m) 39.7
2.67 (1H, m) 2.15 (1H, m)

2.9 2.13 (1H, m) 2.0 4.14 (1H, d, 17.4)  70.0
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Position A4 1 (a-ring) A 1(B-ring) 49 2 (a-ring) b5 2(B-ring)
dy d¢ dy de dy de dy de
2.13 (1H, m) 2.13 (1H, m) 2.19 (1H, m)

5 3.67 (2H, m) 47.7 3.70 (2H, m) 474 3.69 (2H, m) 4.6 3.91 (2H, m) 5.8

Sar 1 - 166.5 - 166.4 - 166.5 - 166.2
2 478 (IH,d, 17.4) 515 470 (1H,d, 17.4) 51.4 4.75 (1H, d, 17.5) 51.5 4.57 (1H,d, 17.6) 51.4

3.60 (1H, d, 17.4) 3.59 (1H, d, 17.4) 3.64 (IH, d, 17.5) 3.61 (1H, d, 17.6)

NMe 2.90 (3H, s) 35 2.84 (3H, s) 35.0 2.94 (3H, s) 3.1 2.88 (3H, s) 3.1

MeVal 1 - 167.8 - 166.6 - 167.7 - 166.5
2 2.64 (1H, m) 7.4 2.64 (1H, m) 7.2 2.67 (1H, m) 7.4 2.67 (IH, m) 71.3

3 2.64 (1H, m) 270 2.64 (1H, m) 2.0 2.67 (1H, m) 2.2 2.67 (1H, m) 27.1

4 0.9 (H,d,62) 2.7 09(3H,d,62) 21.6 0097 (3H,d,63) 21.8 095 3H,d,62) 2.7

5 071 (3H,d,3.5) 193 0.70 (3H,d,3.5) 191 0.76(3H,d,2.5) 193 0.7 (3H,d,2.2) 19.2

NMe 2.89 (3H, s) 9.3 2.84 (3H, s) 3.2 2.95 (3H, s) 39.4 2.88 (3H, s) 39.3

* Chromophore : {54 1:6,:2.19(3H,s,H;-12) ,2.52(3H,s,H;-11) ,7.34(1H,d,J =7.7 Hz,H-7) ,7.59(1H,d,J =7.7 Hz,H-8) ;5.:7.8(C-
12),15.1(C-11) ,101.7(C-1) ,113.5(C4) ,125.8(C-8) ,127.8(C6) ,129.2(C9a) ,130.4(C-7) ,132.6(C9) ,140.5(C-5a) ,145. 1 (C4a) ,
145.9(C-10a) ,147.7(C-2) ,166.7(C-13),169.1(C-14) ,179.1(C-3) . k&5 ¥ 2:8y:2. 23 (3H, s, H;-12) ,2. 54 (3H, s, H;-11) ,7.36 (1H,d, J =
7.8 Hz,H-7),7.66(1H,d,J=7.8 Hz,H-8) ;8::7.9(C-12) ,15.3(C-11),102.8(C-1),113.7(C4),126.2(C-8),128.5(C-6),129.6(C9a) ,
130.5(C-7),131.4(C9) ,140.7(C-5a) ,145.0(C4a) ,146. 1(C-10a) ,147.1(C2) ,166.7(C-13) ,169.1(C-14) ,179.2(C-3).

WEW I IREOTCE B AR, %GR ik
WIRA 35 Ak, AL 10 Ak 1 TR Rk

= /\ﬁ#ﬁ%ﬁ% HR-ESI-MS 7F m/z 693.3818 4b [ M
+Na] "I, m/z671.3979 [M +H]* N HA4F=
jﬂC35Hs80120 G S MR IO TE B 7R 7E 300 ~
400 nm JEFE A 3 AHEELLIYRIE, & 200 K N IE
KPR I ARVRRE , 78 SClfinder £54f8 2 A% 2 41
T3 CHy O, M Z G 2KA0E Y, HEMNZ AL & R
fungichromin, 5 SCHk R RERCE ) HEAT LRSS
A A 9 %58 S fungichromin (25 UNE 2 B ) .
"H NMR (500 MHz,CD,0D)8:0.92(3H,t,J =
6.9 Hz,H,-6"),1.30(3H,d, J=6.3 Hz,H,-28),
1.31 ~1.58(15H, m,H4,6,8,10,12,2" ~5'),1.79
(3H,s,H;29),2.57(1H,dd,J =8.9,7.3 Hz,H-2) ,
3.27(1H,d,J =10.8 Hz,H-13),3.72(1H,dd,J =
9.1,1.5 Hz,H-14) ,3.85(2H, m,H,-1") ,3.89(1H,
d,J] = 9.1 Hz,H-15),3.98 (1H, m, H-11),4. 02
(2H,m,H-5,H9) ,4.04 (1H,m,H-3),4. 11 (1H,
dd,J=5.6,5.6 Hz,H-26) ,4.19(1H,m,H-7) ,4.85
(1H,m,H-27),6.02(1H,dd,J=11.2,2.0 Hz, H-
17),6.06(1H,dd,J =14.2,4.80 Hz,H-25) ,6.28 ~
6.51 (7H, m, H-18 ~ 24);"” C NMR (125 MHz,
CD,0D)§:11.7(C-29),14.4(C-6"),17.9(C-28),
23.7(C-5"),26.1(C-3"),32.9(C4"),36.2(C=2"),
39.5(C-12) ,41.2(C4) ,44.3(C-10) ,45.2(C-6),

45.3(C-8),60.5(C-2),70.3(C-13),71.5(C-11),
72.4(C-1'),73.2(C-26),73.3(C3),74.0(C-7)
74.2(C-5),74.3(C9),75.2(C-27),78.3(C-14) ,
80.5(C-15),129.1(C-18),129.9(C-17),132.0( C-
24),133.7(C-22),134.2(C20 & C-23),134.3(C-
25),134.9(C-21),135.4(C-19),138. 6 (C-16),
173.0(C-1) .

C

3 fungichromin
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Fig.2  chemical structure of compounds 1-3
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I AR, H T G S R ) R BRI R R
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