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Secondary metabolites from the marine
actinomycete Streptomyces novaecaesareae
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Abstract: By using various sorts of column chromatography, ten compounds were isolated from Strepio-
myces novaecaesareae which was isolated from the South China Sea. Based on the spectrum of NMR, MS
and comparing the data with references, their structures were identified as cyclo-( L-4-Hypro-D-phe )
(1), cyclo-(4-hydroxy-L-pro-L-phe) (2), cyclo (L-Pro-D-trans-Hyp) (3), cyclo (4-hydroxy-L-pro-L-
leu) (4), cyclo-(L-Pro-L-Phe) (5), cyclo-( L-leu-L-pro) (6), cyclo ( D-Pro-L-Leu) (7), callyspon-
gidipeptide A (8), N-(4-oxopentyl) -acetamide (9) and dibutylphthalate (10). Compounds 1 —9 were
Ylide compounds which were composed of naturally rare D-configured amino acids. All Compounds were
isolated from S. novaecaesareae for the first time.
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Fig. 1 Compounds 1 =10 from Streptomyces novaecaesareae
Bl by H); WFH - 201B 540 G RO (R RS RE S
LRSI WA ) ER - 120A L FAPBFR T (H A
L1 ##R5ER A&D ~H]) .
.I.1 E#  JUZEH Streptomyces novaecaesareae H 1.1.2  ## 5K A g e 1. Luna (5 pm

IRAW AV BEIE IrERE, sr A E R R
(E 111°10. 442’ | N 18°52.730") Mg EUTFIY).
FORAE T N Hp B 2 R 24 2 B i R SR 2454 52
B (5. & -3 -599),

{X#%. Bruker AVANCE III HD 400 4 fif 3t 4R
148 (f#[F Bruker /AF]); AB SCIEX TripleTOFTM
5600 + PUMHF — CATES ] HR BT (35 E AB SCI-
EX AT ; BB B & BRI - B AL (SR
Thermo Fisher 7 w]); > il #5 & R W A6 @ 3%
(HPLC) &% (dbmEm oA RAR); MCP
200 £ e LA (b F] AntonPaar 24 H]) . LX
- B75L RISz 20 [ s R 28 ORI (A IRAE
RESFRSARAR) ; B TES (BN (O
MG ) ; HYG - A 2RI (Ko
Wik ) DZ-900 e (KB AR
#7); fEEAKES (T TR R TR A

C18 100 A ,4.6 mm x 100 mm ( Z£[# Phenomenex />
A) . gt 2. Kromasil 100-5-C18 5 um,
x250 mm ( Fi#t AKZO NOBEL /A #]) Flf st 3
YMC-Pack ODS-A/S 5 pm/12 nm, 250 mm x 10.0
mm ( HZAS YMC /3 7]) ; Sephadex LH-20 % 22 ik
Ji& (GE BEyy4EH]) ; ODS-A-HG Ik (50 pm, H
K YMC A7) ; Amberlite ( XAD-7 g (20 ~ 60
H, €[ Sigma 7)) ; &BE. WL, LROTR.
AOTFIETEE (AR, KEH & TR TARLS
Hl) s WEEFICHE (@igal, RPHEA ) BEbk
HBMEAM (BR, "ARAIBAEYWREARLS
al), BUER (AR, TRV RHCA R
wl) s AT PEVER (AR, RHET K% AL 7 il
J7) s VAR EE SRR CBb LT AR IR B
FRAF) ;s TLC Ffil AR FIsERE (200 ~ 300 H, #
EyiErEAe L)) o

10 mm
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1.1.3 Al #4544 (1L) EMTER w=1%,
BELFEE w=0.4%, EAKF w=0.2%, Ik w=
2.48% , 121 CK K 25 min, BH)G%H.

1.2 REMHNEEES

1.2.1 BAFN B Streptomyces novaecae-
sareae FPF{E AL R R HER T AL B R 3k o R 4
e AR TR 38 (30 mL A1/100 mL), &
PER FHE3:24 h (28 °C, 165 t/min) .

12,2 AR s fE—EHME (2% /L 5i3R%E)
PRSI (1 L AL 8555 38/3 LIGIRM) , %
HiEgR 7 d (28 °C, 165 v/min) , L AEERFE36 L,
1.3 WEMHRRSSE

ARKT dFRHMAY I XAD-T BiiE (4 ¢/
L), 4kZR$E 3 ~ 4 h 52k, srnlies ik
(%% XAD-7 #l5) FURBER -

3.1 @R3re KR (XAD-7T BEAE) i
PNERPREE 1 h/e (1 LINER/, 3K, oAl ik
PRI o PR U L e 4 28 TGN R, i ZK sk
B, SFRER EtOAe AR 3 WK, A IO I s T 4
TR 14 EtOAc A (5.0 g) .

1.3.2 AEERs WREIRAEHIKAE 6 L,
SRR EtOAc 28l 3 ~ 5 1K, EtOAc A& I8 5 ik
AiFF I EtOAC 21 (3.0 g)

FEfAR EtOAc ] (5.0 g) K Sephadex LH-20
BERAEENT (FEK: T m, HZ: 4 em) 4 IEEGE
Ji, iR TLC 2 @ik iy & 9F, 45 7 MRl
Fri-7, Fr2 (2.24 g) 24d ODS ZEHrfE (50 wm/12
nm), RAHEK (HEE: K =56:44 ~100:0, V/
V) BREEVENG, Zak TLC RGN 8 DTy
Fr2-1 - Fr2-8, Fr2-1(580 mg) 44 HPLC (&
B3, 0 ~ 40 min, ZJiF: /K =20:80 ~ 100:0, V/
V, W 1 mL/min) BEEEGEAL, Jr@Salifefs Fr2-1-1
- Fi2-1-19, Fr2-1-15 (t, =28.2 min, 28 mg) K
WEY 6., F12-1-17 (1, =29.8 min, 14 mg) N1k
AYIS. Fi2-14 (29 mg) FRUKZ 4 HPLC 4
b (fa3%F: 2, 0 ~ 25 min, HIFE: K =20: 80 ~
70:30, V/V, i 1 mL/min) BEREEVEGL, 526G
Y9 (tx=22 min, 4.5 mg), Fi2-19 (44 mg) %4
HPLC (ot 2, HIEE: /K =40:60, V/V, Jiid 1
ml/min) SFEEVEML, A1k BG4 (1, =36
min, 27 mg) FM11 (¢, =38 min, 3.2 mg), Fr2-1-11
(28 mg) Z2fiils5 HPLC (354 2, HIEE: K =44
56, V/V, i 1 mL/min) SEEEPEG, 2ifkis 31k
A2 (1,=29 min, 5 mg) , F12-1-13 (23 mg) £
il g HPLC (a3 4E 2, g K =33:67, V/V,

i 1 mL/min) S5 FEPENL, 153 Fr2-1-13-3 (9
mg) , i E (@it 2, SF: Kk =31:69,
V/V, Wi 1 mL/min) B34S T (1, =17.9
min, 3.2 mg) 18 (t, =19 min, 2.3 mg) , Fr2-1-2
(145 mg) £k 4% HPLC 4ifh ({oifk 2, HE
1K =23:77, V/V, 3R 1 mL/min) ZZERERL, 15
FMLEY 3 (it =17 min, 3 mg), Xf Fr2-8 (545
mg) 2l # HPLC (3%t 2, L 7k =80:20,
V/V, Wi 1| mL/min) SEREGEIE, 216153k &9
10 (¢, =48.8 min, 4 mg) ,

1.4 YREHSKILHE

REw 1 REaEE (PR, [al) +
41.17° (¢ =0.08, MeOH) , ESI-MS: m/z261 [M +
H]*, 4F=XHk C,HN,0,; '"HNMR (400 MHz,
CD,OD) §,: 4.21 (2H, brs, H-4/6), 7.19 (2H,
m, H-2"),7.29 (3H, m, H-3", H-4"), 3.18
(1H, dd, J =13.6, 5.2 Hz, H-10a), 2.99 (1H,
dd, J=13.6, 4.4 Hz, H-10b), 2.22 (1H, m, H
—-5a), 1.89 (1H, m, H-5b), 3.59 (1H, m, H
-3a). 3.27 ~3.24 (1H, m, H-3b); "C NMR
(100 MHz, CD,0D) §.: 167.7 (C-1), 54.0 (C
-3),68.5 (C-4),38.0 (C-5),59.6 (C-
6),171.0 (C -7), 57.2 (C-9), 40.9 (C -
10), 136.8 (C-1"), 129.7 (C-2"), 131.2 (C
-3'),128.5 (C-4"),

G 2. mEaEE (FED, [al) -
78.90° (¢ =0.1, MeOH), ESI-MS: m/z 261 [M +
H]*, 43+ K C,H(N,0,; '"H NMR (400 MHz,
CD,OD) §,: 4.48 (1H, brt, J=4.4 Hz, H-9),
4.36 (1H, dd, J=11.6, 5.6 Hz, H-6), 2.06
(1H, dd, J=12.8, 6.0 Hz, H-5a), 1.34 (1H,
dt, J=12.8,4.8 Hz, H-5b), 4.27 (1H, t, J =
5.2 Hz, H-4),3.70 (1H, dd, J=13.2, 4.8 Hz,
H-3a),3.30 (1H, m, H-3b), 3.17 (2H, m, H
-10),7.21 ~7.29 (5H, m, H-2', H-3', H-
4'); "C NMR (100 MHz, CD,0D) §.: 167.1 (C -
1),55.2 (C-3),68.5 (C-4),38.0 (C-5),
58.3 (C-6), 171.2 (C -7), 57.6 (C -9),
38.8 (C-10), 137.4 (C-1"), 129.5 (C-2"),
131.0 (C=3"),128.1 (C-4"),

&Y 3. A EEEE (FED), (o) -
24.22° (¢ =0.06, H,0), ESI-MS; m/z 249 [M +
K], 4%k C,H,N,0,; '"HNMR (400 MHz,
CD,OD) §,: 4.49 (1H, t, J=4.0 Hz, H-9),
4.61 (1H, dd, J=11.2, 5.6 Hz, H-6), 4.39
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(1H, brt, J=6.8 Hz, H-4), 3.63 (1H, dd, J =
12.8,3.2 Hz, H-3a), 3.45 (1H, d, J=12.8,
Hz, H-3b), 3.51 (2H, m, H-12),2.29 (1H,
m, H-5a),2.02 (1H, m, H-5b), 2.26 (1H,
m, H-10a),2.14 (1H, m, H-10b), 2.06 (1H,
m, H-11a), 1.96 (1H, m, H-11b); "C NMR
(100 MHz, CD,0D) §.: 168.7 (C -1), 54.8C -
3),69.6 (C-4),37.7 (C-5),60.2 (C-6),
168.8 (C-7), 46.2 (C-9),24.2 (C-10),
28.7 (C-11),61.7 (C-12),

&4 AkE (FED, [al) -117.6°
(c=0.48, MeOH) , ESI-MS: m/z227 [M+H] ",
N C, HgN,0,,'H NMR (400 MHz, CD,0D)
5,: 0.96 (3H, d, J =6.4 Hz, H - 12), 0.97
(3H, d, J=6.4 Hz, H-13), 1.52 (1H, m, H -
10b), 1.92 (2H, m, H —10a f1 H - 11), 2.09
(1H, ddd, J=13.6, 11.6, 4.0 Hz, H-5b), 2.28
(1H, dd, J=13.2, 6.0 Hz, H-5a), 3.44 (1H,
d, J=12.8 Hz, H-3a), 3.66 (1H, dd, J=12.4,
2.0Hz, H-3b), 4.18 (1H, m, H -9), 4.47
(IH, t, J=4.0 Hz, H-4), 4.53 (1H, dd, J =
8.8, 7.2 Hz, H - 6); “C NMR (100 MHz,
CD,0D) §.: 169.0 (C -1), 54.6 (C-3), 69.1
(C-4),38.1 (C-5),58.7 (C-6), 173.0 (C
-7),55.1 (€C-9),39.3 (C-10), 25.7 (C -
11),23.3 (C-12),22.2 (C-13),

G Ss: AEmE (FED), [al) -49.9°
(¢c=0.24, MeOH) , ESI-MS: m/z 283 [M +K]*,
RN C,HN,0,,'H NMR (400 MHz, CD,0D)
8,:7.26 (5H, m, H-2', H-3", H-4'), 4.44
(IH, t, J=4.0 Hz, H-9), 4.06 (1H, dd, J =
10, 6.8 Hz, H-6),3.52 (1H, m, H-3a), 3.37
(1H, m, H-3b), 3.16 (2H, d, J=4.4 Hz, H -
10),2.27 (1H, m, H-5a), 1.21 (1H, m, H -
5b),2.09 (IH, m, H-4a), 1.82 (1H, m, H -
4b); "C NMR (100 MHz, CD,0D) §.: 166.9 (C -
1),46.0 (C-3),22.8 (C-4),29.4 (C-5),
60.1 (C-6), 170.9 (C -7), 57.7 (C -9),
38.2 (C-10), 137.3 (C-1"), 131.0 (C-2"),
129.4 (C-3"),128.1 (C-4"),

awe: AR (HE), [al)) -
102.97° (¢ =0.10, EtOH), ESI-MS: m/z 211 [M
+ H]Y, 44+ K C, HN,0,,'H NMR (400
MHz, CD,0D) §,,: 4.26 (1H, t, J=7.2 Hz, H -
6),4.12 (1H, t, J=5.6 Hz, H-9), 3.50 (2H,

t,J=6.4 Hz, H-3),2.29 (1H, m, H -5a),
2.01 (2H, m, H-5b, H-10a), 1.91 (2H, m, H
-4),1.51 (1H, m, H-10b), 1.35 (1H, m, H
-11),0.96 (3H, s, H-12),0.94 (3H, s, H-
13);”C NMR (100 MHz, MeOD) §.: 172.8 (C -
1),46.4 (C-3),23.6 (C-4),29.1 (C-5),
60.3 (C-6), 168.9 (C -7), 54.6 (C-9),
39.4 (C-10), 25.7 (C-11), 23.3 (C-12),
22.2 (C-13),

REWT: AHAE (FEE), [al) +27.1°
(¢=0.05, EtOH), ESI-MS: m/z 211 [M+ H]",
N C, HgN,0,,'H NMR (400 MHz, CD,0D)
8,:3.58 (IH, m, H-3a), 3.50 (IH, m, H -
3b),2.03 (1H, m, H-4a), 2.35 (1H, m, H -
4b), 1.95 (2H, m, H-5), 3.85 (1H, m, H -
9),4.28 (1H,t, J=13.6 Hz, H-6), 1.78 (1H,
m, H-10a),1.69 (1H, m, H-10b), 1.60 (1H,
m, H-11), 1.01 (3H, d, J=6.8 Hz, H-12),
0.98 (3H, d, J=6.0 Hz, H-13);”C NMR (100
MHz, MeOD) §.: 171.6 (C -1), 43.6 (C-3),
23.1 (C-4),29.9 (C-5),59.3 (C-6),
169.1 (C-7),57.1 (C-9), 46.7 (C-10),
25.5 (C-11),22.9 (C-12),23.3C-13),

RE 8. Lafik (FEE), [al) -43.08°
(¢=0.04, MeOH), ESI-MS: m/z227 [M+ H] ",
T &~ C, Hg N,O,,'H NMR (400 MHz,
CD,0D) 8,: 4.22 (1H, t, J=6.8 Hz, H-9),
4.08 (I1H, s, H-6), 3.56 (1H, m, H - 3a),
3.52 (1H, m, H-3b), 2.36 ~2.31 (1H, m, H
-5a),2.19-2.16 (1H, m, H-10),2.07 -2.02
(IH, m, H-4a), 1.98 ~1.90 (1H, m, H -
4b),2.00 -1.93 (1H, m, H-5b), 1.45 (1H,
m, H-11a),1.38 (1H, m, H-11b), 1.08 (3H,
d, J=6.8 Hz, H-13), 0.95 (3H, d, J=7.2 Hgz,
H-12); "C NMR (100 MHz, CD,0D) §.: 172.4
(C-1), 46.2C -3),23.2 (C-4),29.5 (C -
5),61.3 (C-6),167.6 (C-7),60.0 (C-9),
37.1 (C-10), 25.4 (C-11), 12.6 (C-12),
15.5 (C-13),

Ew 9. LEER (WEE), ESI-MS: m/z
144 [M + H]", /7N C,H,NO,,'H NMR
(400 MHz, CD,0D) §,: 3.14 (2H, t, J=6.8 Hgz,
H-4),2.52 (2H,t, J=7.2 Hz, H-6), 2.13
(3H,s,H-8),1.92 (3H,s, H-1),1.72 (2H,
m, H-5); "C NMR (100 MHz, CD,0D) §.: 22.3



%3 39

FT#E, & LT Streptomyces novaecaesareae YA =Y 67

(C-1),173.3 (C-2),39.7 (C-4),24.5 (C
-5),41.3 (C-6),211.0 (C-7),29.8 (C-
8)o

EWw 10 FEER (HE), ESI-MS: m/z
279 [M+ H] ", 4»FxXH C,,H,,0,.,'H NMR (400
MHz, CD,0D) &,: 7.73 (2H, dd, J =3.2, 5.2
Hz, H-3, 6),7.63 (2H, dd, J=3.2,5.2 Hz, H
-4,5),4.30 (4H,t, J=6.4 Hz, H-8, 8'),
1.73 (4H, m, H-9, 9'), 1.47 (4H, m, H-10,
10'),0.99 (6H,t, J=7.2 Hz, H-11, 11'); “C
NMR (100 MHz, CD,0D) §.: 133.6 (C -1, 2),
129.9 (C-3, 6),132.4 (C -4, 5), 169.3 (C
-7,7),66.7 (C-8, 8),31.7 (C-9, 9",
25.3 (C-10, 10"), 14.1 (C-11, 11"),

2 HiIR5iHe

AW IR A E R (FEE), ESI-MS /R H
X F il 260 (m/z261 [M+H]"), 454
NMR 54t , #EWrH 7+ Cu H N,0,, Al
FIBEA 8, 'H NMR H15,7.19 (2H, m) . 7.29 (3H,
m) AENIRIA B R, 456 6,3.18 (1H,
m, H-10a) . 2.99 (1H, m, H-10b) E/RAEXH
SR A B 6,4.21 (2H, brs, H — 4/6) . 3.59
(1H, m, H-3a) . 3.27 ~3.24 (1H, m, H -3b)
BRAE R AR A B, [REY C NMR s, 167.7
(C-1) F171.0 (C-7) AMDEERGIES, &
N1 R RE N ML ERAL A Y, A5G TG E
(o] +41.17° (¢ =0.08, MeOH) , LI I ¥i#E 5
BRER (4-F8FE-L--D-2E9) K B A —
|, BoE 1 (4-F2FE-L-I-D-RN) K.
G 2 REAEE (FEE), ESI-MS ##/R5H
FAXS 73§ ity 260 (m/z261 [M+H]"), 454
NMR 58, #ERH 52008 € H N,0,, Al
MR 8, S4bAM 1 B9 NMR HZ %k, A&
51 A0, UFES:55.2 (€C-3),38.8 (C -
10) A5, H2 WHLEEEM [o]) -78.90°
(¢=0.1, MeOH) 51 5E4AM, D EEdE 50k
(4-F2 JE-L-BB-L-AE ) R ™) % R kA — 3%,
W HOER (4-F2JE-L-I-L-2818) K.
&Y 3 HeEEER (HEE), ESI-MS $2
NHARX 4y F By 210 (m/z2249 [M+K]7),
454 NMR 55048, #HEWT 208 G, H N, 0,
AHIFNEE R 5. H5G 1 NMR X H, Horpon
[z kb 6,4.49 (1H, t, J=4.0 Hz, H-9), 3.51
(2H, m, H-12), 2.26 (1H, m, H-10a), 2. 14

(1H, m, H-10b),2.06 (1H, m, H-11a), 1.96
(1H, m, H-11b) Mz B, 454G H e
BEEHR [all —24.22° (¢=0.06, H,0), D\ %k
P55 3CHRIR (4-FR2E-L-I-D-if)  —RKE R X B
A—F, Hwh e H oA (4-52 FE-L-fi-D-il ) —
Ko

G4 pemAR (WEE), ESI-MS $2/RHAH
XPorF Bii Ry 226 (m/z227 [M+H]"), 455
NMR 58, #ERH 20 €, HgN,0,, Al
MER 4, S4E591 1 NMR Xt H, FEER
f£'H NMR 7 §,,0.96 (3H, d, J=6.4 Hz, H -
12), 0.97 (3H, d, J=6.4 Hz, H-13), 1.52
(1H, m, H-10b) , 1.92 (2H, m, H-10a fil H -
11), 4.18 (1H, m, H-9) N A B, HAth
HES AN, 45aWtEM [«]) - 117.6°
(c=0.48, MeOH) 5CRRHIEIS (4-F25E- L- i
L-55) TRUPMORE R — B, B E HOR R
(4-F2H-L-ff-L-55) Rk,

EW s B (WEE), ESI-MS 278 HAH
XAk 244 (m/z 283 [M+K]Y), &4
NMR JE5cHE , HEWrH 3+ € H N,0,, Aifl
MR 8, H NMR Hdls 51654 2 F13 Xf b, H
Hifb a2 16, :4.27 (1H, t, J=5.2 Hz, H-4)
A fE R EEES, MERGY St oy:
2.27 (1H, m, H-5a), 1.21 (1H, m, H -5b)
MR 4 AOEHIEAE S, X HABE S A BHA
RNER F BS M R v B, UL B 5 Sk B
(L-BH-L-HEN) BRSO 0 AR — B, o
HAA (L-Bf-L-RN) Rk,

a6 HemA (WEE), ESI-MS 275 HAH
XA R 210 (m/z 211 [M+H]Y), &4
NMR 54t , #EWrH 7+ €, HgN,0,, Aifl
MR 4, HADS - BE 5G4 216, AR
R —AEEF, B AZE, H NMR £cds
Sy 4 ek, H s, 1.91 (2H, m, H -4)
2R 4 (I E R IR L, B LU I R
FBE, @AM [«l]) -102.97° (c =
0.10, EtOH), 53CHk3F (L-55-L-ff) — k"7 xt
HREEA—F, Wewfe 6 IR (L-52-L-ifi) ik

G T AR (HEE), ESI-MS 3275 HAH
TN 210 (m/z211 [M+H]Y), 454
NMR 58, #ERH 52008 € HgN,0,, Al
FiEER 4, "HNMR Hf18,1.95 (2H, m, H-5) [k
EY 6 1 s fif5 5/, 8,4.28 (1H, t, J =
13.6 Hz, H-6) {B& %5 ILILEY 6 H s, 4.26
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(1H, t, J=7.2 Hz, H-6) @& %, H4
U HA Y 6 A, HEMT 5kEe h—
SFHEAAY, HHFOGEME [o]) +27.1° (c=
0.05, EtOH) 5454 6 tH), i b%ds S SCHk
W (Df-L-5%) AR o RS A — 3, BowE 7
RIS (D-ffi-L-58) —Jiko

G 8 Tt dnik (HE), ESI-MS #2755 HAH
ST iR R 226 (m/z227 [M+H]Y), 44
NMR 54t , HEWrH 2+ €, HgN,0,, Aifl
MR 4, HADS s 5a%4 -8, HA
TOFIEEt—3%, HEMH 5G4 RRIERAE
AN[E, HMNR #15,4.22 (1H, t, J=6.8 Hz, H -
9),2.19 ~2.16 (1H, m, H-10), 1.45 (1H,
m, H-1la), 1.38 (1H, m, H-11b), 1.08 (3H,
d, J=6.8 Hz, H-13),0.95 (3H, d, J=7.2 Hz,
H-12) ARmdmi B, S5a% 4 X
MR b AREAT AL, HEMER I T REIEHETE 7 VA L,
DA K S5 OCHRER (8-FRHE-L-if-D-S 5% ) KM
PR A — 3, Wi E 8 N (8-F23E-L-ifi-D-57
56) ZK.

G 9 LA (FHEE), ESI-MS 3275 HAH
YA F iR 143 (m/z 144 [M+H] "), 454'H
K&PCONMR 3% 5cd, HERTE X0 CH i NO,,
AHFIEE K 2,"H NMR H1 8, 3. 14 (2H, H -4),
2.52 (2H, H-6), 1.72 (2H, H=5) R =/#
AR FF 3L, 8,2.13 (3H, H-8), 1.92 (3H, H
-1) RBAHIES;C NMR 1§, 173.3 (C -
2) ABENEMES, 6.211.0 (C-7) AEHEES.
DA b de5 Sc ik N-(4- AR08 ) -2 mhiE ™ o
FEAR 3, W oA N-(4-5800803% ) - 2 ik

AP 10 B E A (HEE) , ESI-MS 475 H
FHXF o F iy 278 (m/2279 [M+H]"), 454
NMR 55, #EbrH 3 +0h CoH,, 0,, AHIA
J¥ ) 6,"H NMR s {£354t 6,7.73 (2H, H-3, 6),
7.63 (2H, H-4, 5) WM ERFES, @k
—PHEEAES 5,0.99 (6H, H-11, 11") Pif
WHH(EES5,1.73 (4H, H-9, 9'), 1.47 (4H,
H-10, 10") FI—A~3E & 00 H B {55 6, 4.30

(4H, H-8, 8"), #5737 C NMR 451 8 Rk fs
5 LA B 45 AR 43 B R HE 2 AL S W e] e
XFRIFT, A DS A 575 5 B A A R I
LB FR > ¥ 4540, 456 NMR s 5 SCHR &R o8
TR TR X IR A— B, o s o AR
IR TR

EY 1 =10 B IR L T Streptomyces no-
vaecaesareae ZFP P ESIRE], H 1. 3 HIRMEF
R R EAE, 1, 3T S4ARATARE
TLHY) D A RIS EERR . SRS 2R 3R B H Fi T il 1) D
P Y G BRI A 18 1 i ST A R AL G W L TR TR Y 5K
Z, HASCIRIGE S A D H T2 FE R A M A7 7828
AP A A L H R [ 2 T A T a2
&Y 1 M2 AR 1,0, f7EM,
HPEJy D - Phe fyRIC A 1 IR HBI IR T 271 .
LG 4 X RAW264. 7 41y 7 A4 (1 A K 4
HITEE (105 = 9.1 pwmol/L) ™0 FLXH8 Mok 41 i
ML 40 3R K562 -t EL A 4500l 1 2 25 35
5 RERE 5T JTT4A. 1 40 3G 53 WA 40 48 4 M IX 5~ 1L
- 10, Hikn]LIfE# IFN-y 4334, IFN-y BAG i
L SRR B R A R LA S F e
BA BIFHH 88T Vibrio anguillarum &M (MIC
0.03 ~0.07 pg/mL) ">, 5 F1 7 XAk ZE AT
TR 4 B0 000 2 BR TR R R i A T 24 AT A
FLUS KT B A /e A 7 SER T AR 8
HA M BRI 4 g (PANC - 1) 5 38 5 A
F

A SCHRIR BT SE R, R R 3R IR
AR M AL 3 WS 5, Bilan, 3Rk T
cyclo (Phe-Pro) BEWS il i & 22 % R N R 1% 5 1% 14
A A AT R R B AR A, AR
AWIRREAARTT o SCER[29 I BFFE R B, SR T ™
1) cyclo ( L-phe-L-pro) FiI cyclo ( L- tyr-L-pro)
YRGS 00, VAT LR TR R A 2 3K 1 2 1) 20
[ AU, (S PR B8 A A AT TR R P 583 s D o
PR A AT A R RS
SO TAEWUE IR T ) AR R MEH]
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