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Abstract; The influence of secondary metabolites on the mix-cultivate marine bacteria and fungus were
studied. The result indicated that bacteria obviously affected the secondary metabolites of fungus in the
mix-cultivate, and even produce substances that were not found in the fungus or bacteria separately cul-
ture by TLC. Eight compounds were obtained from the fermentation broth of coral-derived bacteria L —4
in South China Sea. Their structures were determined to be cyclo (Trp-Ala) (1), cyclo ( Gly-Tyr)
(2), cyclo (Ala-Tyr) (3), and cyclo (Val-Tyr) (4), cyclo (Gly-Phe) (5), cyclo ( Gly-Pro)
(6), cyclo (Ala-Val) (7), and cyclo (Gly-Ala) (8) by spectroscopic analysis. The compounds 1,
2,3,4,5, 6, 7, 8 were all cyclo-dipeptides and first obtained from the marine coral-derived bacteri-

um of South China Sea, which attributed to further research metabolism of mix-cultivation.
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Fig. 1 Structures of compounds 1, 2, 3, 4, 5, 6, 7, 8

from coral-derived bacteria L —4
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EtOAc extract from fermentation broth of coral-derived bacteria L-4(53 g)

Petroleumether: EtOAc
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Fig. 2  Separation process of EtOAc fraction from coral-derived bacteria L -4

1.3 {LEYHYEE KL EE

AW REEHKR, ¢=10% FHED A
A e, 453X C,HisN;O,, ESI-MS m/z:
256 [M-H] ,'H NMR (400 MHz, Pyr-d;) §&,:
11.79 (1H, s), 9.03 (1H, br s), 8.91 (1H, br
s),8.45 (1H, d, 8.0),7.53 (1H, d, 8.0), 7.45
(1H, s), 7.23 (1H, q, 8.0), 7.20 (1H, q,
7.2),4.66 (1H, m), 4.18 (1H, m), 3.69 (2H,
m), 1.17 (3H, d, 6.8) ; "C NMR (100 MHz, Pyr-
ds) 8.: 169.8 (CH), 168.9 (C), 138.1 (CH),
129.3 (CH), 126.0 (CH), 122.4 (CH), 120.3
(CH), 120.0 (CH), 112.5 (CH), 110.6 (CH),
57.4 (CH), 51.8 (CH,), 31.7 (CH,), 21.1
(CH;) .

a2 dtakm AR, #ER A, 5510
C,,H,N,0,, ESI-MS m/z: 219 [M-H] ,'H NMR
(400 MHz, Pyr-d;) &,: 11.36 (1H, brs), 9.26
(1H,s), 8.97 (1H, s), 7.38 (2H, d, 8.4), 7.08
(2H, d, 8.4), 4.57 (1H, m), 3.93 (1H, dd,
16.8,3.2),3.53 (1H, d, 16.8), 3.44 (1H, dd,
16.2,5.6),3.24 (1H, dd, 13.5, 4.2); "C NMR
(100 MHz, Pyr-dy) 8.: 168.5 (C), 166.7 (C),
157.9 (C), 131.9 (2 xCH), 126.6 (CH), 116.0
(2xCH),57.3 (CH), 44.8 (CH,), 39.8 (CH,) .

aEw 3. Aeakk, HinTHEE, EDR
i, 45 C, H, N,0,, ESI-MS m/z; 233 [ M-
H]~.'H NMR (400 MHz, Pyr-d;) 8,: 11.32 (1H,
brs),9.10 (1H, s),9.07 (1H, s), 7.40 (2H, d,
8.4),7.10 (2H, d, 8.4), 4.60 (1H, m), 4.20
(1H, m), 3.51 (1H, dd, 16.0, 5.2), 3.30 (1H,
dd, 13.4, 4.2), 1.30 (3H, d, 7.2); “"C NMR
(100 MHz, Pyr-d,) 8.: 169.8 (C), 168.8 (C),
154.5 (C), 132.8 (2 xCH), 129.3 (CH), 115.6
(2xCH), 60.3 (CH), 54.7 (CH,), 37.4 (CH,),
17.0 (CH,),

a4 AEBR, HiETHE, ED
B, 4+ C,H4N,0,, ESI-MS m/z; 261 [ M-
H] .'H NMR (400 MHz, Pyr-d;) §,: 11.26 (1H,
brs),9.05 (1H, s),9.01 (1H, s), 7.38 (2H, d,
8.0), 7.10 (2H, d, 8.2), 4.60 (1H, m), 4.07
(1H, m), 3.49 (1H, dd, 16.2, 5.4), 3.37 (1H,
dd, 13.4, 4.2), 2.42 (1H, m), 1.12 (3H, d,
7.2), 0.97 (3H, d, 6.8); “C NMR (100 MHz,
Pyr-d;) 8.: 169.1 (C), 168.6 (C), 158.9 (C),
132.7 (2 xCH), 128.5 (CH), 117.2 (2 xCH),
62.0 (CH), 58.3 (CH), 41.3 (CH), 33.6
(CH,), 20.2 (CH,), 18.2 (CH,),

wEWSs: AEmAR (FEE) ., ER A, 4
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T3t €, H,N,0,, ESI-MS m/z: 203 [M-H] J'H  #. H 5, 11.79 (1H, br s). 8.45 (1H, d,
NMR (400 MHz, Pyr-d;) 6,: 9.29 (1H, s), 9.01  8.0). 7.53 (1H, d, 8.0), 7.45 (1H, s). 7.23
(1H,s), 7.24 ~7.45 (2H, m), 7.26 ~7.19 (3H,  (1H, q, 8.0). 7.20 (1H, q, 7.2). &, 4.66 (

m), 4.59 (1H, m), 3.96 (1H, dd, 17.2, 3.2),
3.50 (1H, d, 17.2), 3.45 (1H, dd, 13.2, 5.6),
3.29 (1H, dd, 13.2, 4.4); "C NMR (100 MHz,
Pyr-d,) §.: 168.4 (C), 166.7 (C), 136.9 (C),
130.7 (2 xCH), 128.7 (CH), 127.2 (2 xCH),
57.3 (CH), 45.0 (CH,), 40.8 (CH,),

a6 LBV RIS & (W), 6,
205 ~ 208 °C, Bfi =M A, &5 ER #R
BEWE AR A, /T CHN,0,, ESI-MS m/z:
153 [M-H] ,'H NMR (400 MHz, Pyr-d,) 8,:
9.12 (1H, s), 4.17 (2H, brt, 16.2), 4.09 (1H,
td, 16.0, 4.4), 3.60 (1H, dt, 8.2, 3.2, 11.2),
3.45 (1H, td, 10.0, 3.2), 2.26 (1H, m), 2.09
(IH, m), 1.68 (1H, m), 1.62 (1H, m); "“C
NMR (100 MHz, Pyr-d;) 8.: 171.3 (C), 165.6
(C), 60.2 (CH), 48.2 (CH,), 46.6 (CH,),
30.11 (CH,), 23.8 (CH,) .

EWT: AR, % THE., TLC &
254 nm FICERE, AR EEWBL RN B, B R
BB, 4 F3L CH,,N,0,, ESI-MS m/z; 169
[M-H]’O‘H NMR (400 MHz, Pyr-d;) &,: 9.18
(1H, s), 8.90 (1H, s), 4.34 ( 1H, ¢, 6.4),
4.15 ( 1H, m,), 2.65 ( 1H, m), 1.68 (3H, d,
7.2),1.16 (3H, d, 6.8), 1.11 (3H, d, 6.8);
“C NMR (100MHz, Pyr-d;) 8.: 169.7 (C), 167.8
(C), 60.9 (CH), 51.1 (CH), 32.1 (CH), 21.0

(CH,), 19.1 (CH,), 17.0 (CH,).
a5y 8. AEmAR, Bi=fE et o1

& C,HgN,0,, ESI-MS m/z; 127 [M-H] ~,'H NMR
(400 MHz, Pyr-d;) 8,:9.27 (1H, s), 9.06 (1H,
s),4.25 (1H, q, 6.8,), 4.24 (2H, brs), 1.62
(3H, d, 7.8).,"C NMR (100 MHz, Pyr-d,) §,:
170.8 (C), 168.1 (C), 51.9 (CH), 46.7 (CH,),
20.3 (CH,),

2 iR 50HE

EM VIR A AR, ¢ =10% Fr B T 45
Beesra '"H NMR 18, 9.03 (1H, brs) Fi18.91
(1H, brs) NEHE EMIEKEHS, FF°C NMR
T 6.169. 8 (s), 168.9 (s) NP ELAR AT
205,4.66 (1H, m) F14.18 (1H, m) KE L
Hotik BB 55, #HE 1 AT RE M IR R G

1H, m) }23.69 (2H, m) HEWrghity hA Q=R
Br, 454 65,4.18 (1H, m) % 1.17 (3H, d, 6.8)
HEWT AT BB N 2R b Beo LA 1 19 NMR s
53cEk [10-11] 3F (B -7) ZRRxF i, EA
—3, BE 1 I (B -N) Bk (eyclo (Trp-
Ala) ).

fb&Y 2 AEk A, MR G, H NMR .
8,9.26 (1H, s) 18.97 (1H, s) H2AEKE LW
2455 [FPC NMR H16.168.5 (s), 166.7 (s)
ARSI S, UL ST e —1>
Bk %, 6, 7.38 (2H, d, 8.4) F17.08
(2H, d, 8.4) JMAIXH I ITH LI5S,
PLJ% 8. 157.9 (s), 131.9 (d) . 126.6 (s). 116.0
(d) [Fo 5MAMRMKME ST, RS, 3.44
(1H, dd, 16.2, 5.6) #13.24 (1H, dd, 13.5,
4.2) HINEHELW2AEFFES, HX 24
EFAE 52BN, 454 6,4.57 (1IH, m) J&
8:57.3 (d), 44.8 (d), FIHERTIZAILG Y& W =R
583, §,3.93 (1H, dd, 16.8, 3.2) ., 3.53 (1H,
d, 16.8) Fl16.166.7 (s). 39.8 (t) HIRZA
Y Ha Rk AE , 1 T 5 RSB B Ik n] B AT
TEPTBIG ", Bt Gl H e A B W 3%
i R AN &AL I e VA AL N7 F s
L&Y 2 i) NMR Zodls 53¢k [13] 36 (H - /%)
TIRXSIR, BEA—E, #hE 2 A (H - ) —
Ik (cyclo (Gly-Tyr) ).

&Y 3, AEMAR, MER A, H NMR %
H1:6,9.10 (1H, s) 19.07 (lH s) k2 ANEI
EMELES; FEYC NMR %4 5. 169.8 (s),
168.8 (s) AWM o EL ik (55, DLW 3k —
W, 6, 7.40 (2H, d, 8.4) F17.10 (2H, d,
8.4) FMMAIXTM AT H EWEFES, Bk
8.154.5 (s). 132.8 (s). 129.3 (s)., 115.6 (s)
55 SR Wi 5408, [k s, 3.51 (1H,
dd, 16.0,5.2) F#13.30 (1H, dd, 13.4,4.2) K1
MR B2 MR FEY, HX2 A RHES
IR RN, 454 6, 4.60 (1H, m) J% 8. 60.3
(d). 37.4 (d), AIEWRZEY) & KN =R 5%
J, 6,4.20 (1H, m) F11.30 (3 H, d, 7.2) K&
8:54.7 (d), 20.3 (q, C-3) B/REHPIFIEN
IR . ¥ H NMR %48 530k [14 - 15] 3F
(N - &) ZRRXFIR, AR —2, #iE 3 N3 (N



%3 39

B AF — PR TEIIAN R L - 4 GO T PO AR AR 81

- &) Rk (cyclo (Ala-Tyr) ),

k&Y 4, AEKBAE, BIETHEL.H NMR
. 5,9.05 (1H, s) Ff19.01 (1H, s) k2 &k
A S [FESC NMR H18.169.1 (s), 168.9
(s) APIANEE N IR FE A A5 5, 0T JH o B — ik
Y, 6, 7.38 (2H, d, 8.04) F17.10 (2H, d,
8.2) MMAIXIIAITH L FES, LA S,
158.9 (s) ., 132.7 (d). 128.5 (s). 117.2 (d) {Z
S SRR IR AL, [FE 8, 3.49 (1H, dd,
16.2,5.4) F13.37 (1H, dd, 13.4, 4.2) H 14
WHEE ER 2 ANMEFES, B TE 5308
BN, 454 6,4.60 (1H, m) % §.58.3 (d).
41.3 (d), FIHEWHZAL &Y & R 2R 5k X
8,2.42 (1H, m). 1.12 (3H, d, 7.2). 0.97
(3H, d, 6.8) R &FHNERE, 46
8y 4.07 (1H, m) UiHIgityrp ARk 5. ¥
HNMR s 530wk (16 -17] B (45 - ) —JK
XTHR, EAR —F, W 4 NI (M - B K
(cyclo( Val-Tyr) ) .

&S, AGKA, BEE G H NMR .
8,9.29 (1H, s) #9.01 (1H, s) H2 MEKE A
{54, "C NMR 15,168.4 (s), 166.7 (s) HH4
TR I 5 5, BEITZAL BN 3R IS
Yo 8,7.24 ~7.45 (2H, m), 7.26 ~7.19 (3H,
m) iy # A B ECR Y A B R AR S, A AT
5.168.4 (s), 136.9 (s), 130.7 (d, 2C), 128.7
(d, 20), 127.2 (d) M55 5HRNARKES
i, 8,3.45 (1H, dd, 13.2,5.6) }23.29 (1H,
dd, 13.2, 4.4) R 1 ANEHE LR 2 NMRFES,
HX 2 MEFFEShEHREARR, 4546 6, 4.5
(1H, m) }§8.57.3 (d), 40.8 (1) WHEWLAY
GORNAMRSRIL; §5,3.96 (1H, dd, 17.2, 3.2) .
3.50 (1H, d, 17.2) H18.166.7 (s), 45.0 (d),
PRz B & AR G 5 19 NMR
BAe 5wk (18 —19] ¥F (H - 28 N) XHHR, 2
A—F, HE S AH (H - AKWN) K (eyclo
(Gly-Phe) ),

k& e, LB RILs s, 6,, 205 ~208 °C,
Bf AN S, R ) 5 B B A
ESI-MS m/z 153 [ M-H ]~ $& 75 A % 73 F it 2 Ky
154 ,'"HNMR §#&d7: 5,9.12 (1H, brs) JHZABRTE
KA EEAES (N-H), §,3.60 (1H, dt, 8.2,
3.2, 11.2), 3.45 (1H, d, 10.0, 3.2)., 2.26
(m, 1H), 2.09 (1H, m), 1.68 (1H, m). 1.62
(1H, m) F16.171.3 (s). 60.2 (d). 46.6 (1),

30.1 (1), 23.9 (t) NHABRIKIEFS, 64409
(1H, td, 16.0, 4.4) F14.17 (2H, brt, 16.2) K&
8. 165.6 (s) F148.2 (t) W& PAHZAR N
Wro LA 6 () NMR %dls 5 SCk 3 (CH - i)
AR R SR —F, B 6 NI (H -
i) ZJK (eyelo (Gly-Pro) ).

a7, AEBKR, FREEWRTRA LA,
BT = 4 . H NMR #18, 9.18 (1H, s) Al
8.90 (1H, s) N NRAETE W AE S, 6y 2.65
(1H, m). 1.16 (3H, d, 6.80). 1.11 (3H, d,
6.80) WIRZEMhERNER B, 45 84415
(1H, dd, 6.80, 13.50) i B 25 ¥4 i 75 451 2 12 5%
3. 85,4.34 (1H, q, 6.4) F11.68 (3H, d, 7.2)
RS RS NAIRE I LA T 1) NMR £
P53Ck [19, 22 -23] 3 (N -4) KX IR,
A, HET NI (N -4 ZHK (eyclo
(Ala-Val))

&8, AtkR, e =mR A, 2z
J A7 R 7K A I e — T Sk £ BH P, B 7R R B IR 2R AR
J3o ESI-MS m/z 127 [M-H] ™ $&75AX 73 ¥ o & Ky
128 ,'"H NMR 8,,9.27 (1H, s), 9.06 (1H, s) i8]
FETEIR B = BT 5 5 8,4.00 (1H, ¢, 6.8)
fM1.62 (3H,d, 6.6) K&&5.51.93 (d), 20.26
(q) WEREEHHAAAEN & IR AR KL, 6y 3.91 (2H,
brs) FI"C NMR 18, 46.7 (1) WERAEAEH 2Rk
Ho FH NMR Bds 530k [24 -25] 3% (H -
) RRARR, AR B, B 8 AM (H -W)
K (eyclo (Gly-Ala) ),

BT : RN A B 2 R A 2 A B 2009 AR AE 22
G, P FEEE. KIGE. BIEEMEY TR P
By sk Ll 2 A3 B I 0 DG LB U S 4+

S 3k
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