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[ABSTRACT] Objective: To exploit marine microorganisms and study their secondary metabolites for new drugs. Methods: An
antibacterial model was used to screen for active strains. The ethyl acetate ( EtOAc) extract was separated by silica
chromatography. gel filtration chromatography, and high-performance liquid chromatography. The structures of the compounds
were elucidated by 'HNMR, "CNMR and MS technologies; Kirby-Bauer Disc Diffusion method and MTT method were
employed to detect the biological activities of the separated compounds. Results: Eleven compounds were separated and identified
as macrolactin A (1), 3-Hydroxyl acetyl-indole (2), 3-indolethanol (3), cyclo-(Try-Pro) (4), cyclo-(Ille-Try) (5), cyclo-
(Leu-Pro) (6), cyclo-(Leu-Val) (7), cyclo-(Ile-Pro) (8), cyclo-(Phe-Val) (9), N- phenethylacetamide (10), P-hydroxy
benzaldehyde (PHB) (11). Conclusion;: Compound 1 shows strong inhibitory activities against Pyricularia oryzae , Escherichia
coli and Staphylococcus aureus (with MIC values being 3.6, 0.45 and 6. 3 pg/ml, respectively) , and tumor cell lines HelLa and
HepG2 (with the IC;, values being 2.0 and 1. 8 pg/ml, respectively).
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AR, BRI E A TR SRR L R
FHTE IS AT 0 M K oy 2808 A 25 € 0 23 35 45K, o
SAEMAET 16 MEEY . FIHHNMR.”CNMR,
EI-MS fil ESI-MS %5 7 %58 7 Hh 11 M a9
(g1, XS e AT REAT T HOE /LR L T IR S 1

=1

JE o
1 MRFFHE

1.1 MREBAHH  Agilent 1100 & 208 A AL,
Bruke-600 #% # 3t ¥% 1 . HP5989A Jii i X, Sepha-
dex LH20 #t I (Phammacia 2 7)), & B Cis
(Merck &%), fFEJZ TR (200~ 300 B) . # )2 2
HTRER (40 o) by B8 5 117 20 50 38 28 B T R0 )
P

1.2 BHMALZARLME SLRREK F81612 455 A
IR Y8R il L B T b R S AR B D R T B R
N Cg/L) . i %8 10 B RERY 10 R E R 4. F A E
0.4,pH 6, BiFE4&MN4 28°C,130 r/min,7 d. &~
WREIE 5 (Pyricularia oryzae) ¥5 37 5 1 . 4 % b+
S(PDA) B FE2.27°C 7 d; KW AT B (Escherichia
coli) A4 3 (8 4 % 3K B (Staphylococcus aureus) 5
TR A B R AR (BPA) B 9735 ,37°C 18 h,
1.3 BEARKRERBM T B 5T Wk F81612
KALKBE 60 1,6 000 r/min(»=10 cm) &L 10 min
B2 B AR B3 SR 28 R A 3 U, s 7
T1320 g CMROBER T, MR LA « W
BE(2 : 1, R A8 A £ Sephadex LH20 %K
FEZHT o0 0 4 30 b o8 3 3 b s, 1 1
ODS Cys [ ARTE B AT J2 B, 7K+ FEE (100 = 0,80 :
20,60 : 40,40 : 60,20 : 80,0 = 100) & & Y it . 73 5
8 MMy Be, Ml i HPLC #E— 25 4tk ot 145 5
16 kA9, B R G4 R 3 R % e L 11
MEEY ., HPLC (%48 Agilent ZORBAX SB-
Cis (4.6 mm X 250 mm), I BE-ZK PE i R 48,1 ml/
min W, 218 nm ¥ WK K .

1.4 WA/ ABEHENZE ALY Hk w Ff
sit T K A VAT < e €0 7 26 3K AT ) AT AT PO S L R
B AN MR 96 FLAR IV, B 5 M DL 7 8 58 B
PR L, BT B T 1 LA I g BH G R

1.5 Aramie A k4pdlEmae M 10%
DMSO % i, R E 4 1 mg/ml, MTT £l E &
FARAL S PR Hela 40 M Bk R HepG., 40 J #k (1)

EilIHIRRT
2 & B

2.1 fehhagmiEr a1 TR
CaHuOs, B L E B ¥y K, ESI/MS: m/z [M+
Na]7425. 3;' HNMR (600 MHz, CD; 0D, 8):7. 2
(1H,dd,J=15 Hz,H-4),6.55 (1H,dd, J=11.4
Hz,H-3),6.51 (1H.dd,J=15 Hz,H-9),6.2 (1H,
dd,J=15 Hz,H-18),6.1 (1H,dd, J=15 Hz. H-
5),6.1 (1H,dd,J= 11.2 Hz,H-10),6. 1 (1H,dd,
J=15.2 Hz,H-17),5.76 (1H,dd,J=15 Hz, H-
8),5.63 (1H, m, J=15 Hz, H-19),5. 6 (1H, dd,
J=11.4 Hz,H-2),5.6 (1H,dd, J=15.2 Hz, H-
16),5.49 (1H,dd, J=11.2 Hz, H-11),5.0 (1H,
m,H-23),4.5 (1H.dd,H-15).4. 3 (1H,dd,H-7),
4.0 (1H,dd,H-13),2.4 (1H,m,H-12),2.5 (2H,
m,H-12),2.2 (1H,m,H-20),2.1 (1H,m, H-20),
1.6 (2H,m,H-22),1.5 (2H,m, H-14),1.5 (2H,
m,H-21),1.2 (3H,d, H-24) ;" CNMR (CD;OD,
150 MHz,8): 166.3 (C-1),142.72 (C-3),139. 45
(C-5),136.01 (C-8),136.01 (C-16),134.94 (C-
19),132. 88 (C-18),130.31 (C-4),129.93 (C-17),
129.76 (C-10), 127.53 (C-11), 124.87 (C-9),
118.03 (C-2),71.21 (C-7),70.92 (C-23),70.27
(C-15),69. 56 (C-13),41.53 (C-6),40.82 (C-14),
35.44 (C-22),35.40 (C-12),31.99 (C-20),24. 39
(C-21),19. 89 (C-24), £ 4530wk B Lu Xt o 52
WA 1 4 macrolactin A,

a2 T KM CoHoNO, , 3% 3 (5T IR &5
W W T W, EI/MS:m/z(%)[M]"175(20),
144(100), 116 (21), 89 (13) ;' HNMR (600 MHz,
CD;OD,3):8.22(1H,m,H-2),8.19(1H,s,H-4),
7.45(1H,m,H-7),7. 22(2H,m,H-5,6) ,4. 73(2H,
s, H-9) ;¥ CNMR (150 MHz, CD;0D,8):196.0(C-
8),138.2(C-7a),134.0(C-2),126.9(C-3a),124. 4
(C-5),123.3(C-6),122. 7(C-4),114. 9(C-3),112. 9
(C-7),66.3(C-9), Z&3CHREHE X LS, #e &
2 0 3-FR AL LRG| W

E 3. T8 CoHLNOLR TR K, 5
WT W, EI/MS: m/z (%) [M]"161(25), 130
(100),103(8),77(8) ;'HNMR (600 MHz,CD, 0D,
8 :7.52(1H.d.J=7.8 Hz,H4),7.31(1H.d, J =
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7.8 Hz,H-7),7.06 (2H, m, H-2,6),6. 98 (1H, t,
J=7.2 Hz,H-5),3.80(2H,t, J=7.2 Hz, H-9),
2.96(2H.t.J=7.8 Hz,H-8) ;" CNMR (150 MHz,
CD;0D,§):136.4(C-7a),128.0(C-3a),123. 5 (C-
2),122.2(C-6),119. 5(C-5),119. 2(C-4),112. 2(C-
7),110. 0(C-3),63. 7(C-9),29.8(C-8), £ Lk
I e RS 3 Ok 3k L

twEW 4.5 F AN CoHuN; O, AR KL 5
W HES., EI/MS:m/z(%)[M]" 283(10),
154 (10), 130 (100), 91 (9);' HNMR (600 MHz,
CDCls,8):8.29 (1H, bs, Try-N-H), 7. 60 (1H., d,
J=7.8 Hz, Try-4’-H),7.40(1H,d, J=7.8 Hz,
Try-7’-H),7.22~7.26(1H,m, Try-2’-H),7. 13~
7.16(1H, m, Try-6’-H),7. 11 (1H,d, J=1. 8 Hz,
Try-5’-H),5.77 (1H, bs, N-H) , 4. 37 ~ 4. 39 (1H,
dd,J=2.4 Hz,aH),4.06~4.09(1H,t,J=17.8
Hz,o-H),3.74 ~3.78 (1H, m, Pro--H), 3. 64 ~
3.68(1H.m, Pro-8-H),3.57~3. 61 (1H.,m, Try-g-
H),2.95~3.00(1H, m, Try-g-H), 2. 32 ~ 2. 34
(1H, m, Pro-g-H), 1. 98 ~ 2. 04 (2H, m, Pro-8-H,
Proy-H), 1.91 (1H, t, J= 1.2 Hz, Proy-H);
YCNMR (150 MHz, CDCly, 8):169. 3(CO), 165. 5
(CO), 136.7 (Try-7a’-C), 126.7 (Try-3a’-C),
123.3(Try-2"-C), 122. 8 (Try-5’-C), 120. 0 ( Try-
67-C),118.5(Try-4’-C),111. 6 (Try-7’-C), 110. 0
(Try-37-C),59.2 (a-C), 54. 6 (a-C), 45. 4 (Pro-8-
C), 28.3 (Try-p-C), 26. 8 (Pro-B-C), 22. 6 (Pro-vy-
O, &CE XL Hie a4 b (-l =
Jik .

tEW s 7R CroHa N, O, TR K, 5
BT H ., EI/MS: m/z (%) [M]" 299 (6), 130
(100) ;' HNMR (600 MHz,CD; 0D, 8):7.59(1H,
d,J=17.8 Hz, Try-4’),7.31(1H,d, J=17.8 Hz,
Try-7").7.06 (2H. m, J=7.8,7.2 Hz, Try-2’,
Try-67),6.99 (1H, t, J=6.6,7.8 Hz, Try5"),
4,41 (1H,t, J=10.6,1.8 Hz, oo H), 4. 26 ~ 4. 28
(1H,m,a-H),3.64~3.65(1H,m,Ile-p-H),3. 31~
3.35(1H.m, Try-g-H), 3. 24~3. 27 (1H, m, Try-g-
H),1.31~1.35(1H,m,lle-y-H),1. 26 (1H,d, ] =
6.6 Hz, lle-y-H),0.66 (3H,d, J=7.2 Hz, lle-p-
CH;),0.57(3H,t, J=13.0 Hz, lle-3-H) ;" CNMR
(150 MHz, CD; OD, §):169. 6 (CO), 168.7(CO),

137. 6(Try-7a’-C),128. 7(Try-3a’-C),125. 3(Try-
27-C),122.2(Try-5’-C), 119. 8 (Try-6’-C), 119. 4
(Try-4’-C),112. 0(Try-7"-C), 109. 4 (Try-3"-C),
60. 6(a-C),56.8(a-C),39. 6 (Ile-g-C), 30. 4 (Try-p-
C),24.2 (Ile-y-C), 15. 1 (Tle-B- CH3), 11. 7 (Tle-3-
C), GICER X e 5 IR (R ae-t) =
Jik .

EW 6.+ XN CiHN O, H R K, 5
W& i, E/MS: m/z (%) [M] 210(1), 154
(100),86(18),70(42) ;' HNMR (600 MHz, CDCl,
3):5.98(1H, bs, N-H), 4. 12 (1H, m, o-H), 4. 02
(1H, m, «H), 3.58 ~ 3.62 (1H, m, Pro-3-H),
3.54~3.56(1H,m,Pro-8-H),2. 34~2.37(1H,m,
Pro-g-H),2.01~2. 14(3H,m, Pro-3-H, Pro-y-H) ,
1.90~1.93(1H,m,Leu-y-H),1. 75~1. 80(1H,m,
Leu-p-H),1.53(1H,m,Leu-p-H), 1. 01(3H,d, ] =
6.6 Hz, CHs),0.96 (3H,d, J=6.6 Hz, CH,);
"CNMR(150 MHz, CDCl,,8):170.2(CO), 166. 2
(COY,59.0(a-C),53. 4 (a-C),45. 5(Pro-86-C) , 38. 6
(Leu-p-C), 28. 1 (Pro-p-C), 24. 7 (Leu-y-C), 23.3
(CH3),22. 7(Pro-y-C),21. 2(CH;), £ 30k %t
Lo i AW 6 BN G-I Ik,

WEW 7.5 7+ RN CLHLN O, R K, 5
WTHE, EI/MS: m/z (%) [M]" 212 (1), 170
(33),156(100),113(40),86(20),72(21) ;' HNMR
(600 MHz,CD; 0D, 8):3.93~3.95(1H,m,aH),
3.78~3.79(1H,m,o-H),2. 31 (1H, m, Val-g-H),
1.79~1.83(1H,m,Leu-y-H),1. 72~1. 77(1H,m,
Leu-B-H), 1.63 ~ 1.67 (1H, m, Leu-f-H), 1. 02
(3H,d,J=7.2 Hz,Val-y-H),0. 92~0. 94(9H , m,
CH;) ; ®*CNMR(150 MHz,CD;0D,8) :170. 8(CO) ,
169.5(CO), 60.8 (=€), 53.5 (o=C), 42. 8 (Leu-p-
C), 32.9 (Val-8-C), 24.6 (Leu-y-C), 23.3 (Leu-
CH.),22.1(Leu-CH;),18. 7(Val-CH;) ,16. 8(Val-
CHy) . &RV X e B W 7 N3 -4
— k.

tEW 8.4 FU N ChHEN,O,, Ak A, 5
W & Ui, EI/MS: m/z (%) [M]" 210 (4), 154
(100),86(38),73(42) ;' HNMR (600 MHz, CDCl,,
8):6.33(1H, bs, N-H), 4. 07 (1H, m, o-H), 3. 97
(1H,s.a-H),3.61~3.66(1H,m,Pro-5-H),3. 52~
3.56(1H, m, Pro-3-H), 2. 35 ~ 2. 39 (1H, m, lle-B-
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H), 2.29 ~2.33 (1H, m, Pro-g-H), 2. 01 ~ 2. 06
(2ZH. m, Pro-g-H, Pro-y-H), 1. 88~ 1. 92 (1H, m,
Pro-y-H),1.41 ~ 1.45 (1H, m, lley-H), 1. 17 ~
1.22(1H,m.lle-y-H),1. 06 (3H,d, J=7. 2 Hz,Ile-
B-CH:),0.92~0.95(3H, m, Ile-y-CH;) ;' CNMR
(150 MHz, CDCly, §): 170. 0 (CO), 165.0 (CO) ,
60.5(a-C),58.7(a-C),45. 1(Pro-3-C), 35. 3 (Ile-p-
€).28. 5(Pro-g-C), 24. 0(Ile-y-C) . 22. 3(Pro-y-C) ,
15. 8 (Tle-B-CHs ), 12. 0 (Tle-y-CH; ), 28 3CHR™) 4
Lo, i e 50 8 O BN Crese-Til) ik,

WHEW 9. X CuH N O., IR K, 53
TuknE, EI/MS:m/z(%)[M]"246(88),204(18),
155(30), 127 (52), 113 (22), 91 (100), 85 (26);
"HNMR(600 MHz, C; D; N, §):9.12 (1H, bs, N~
H).9.02(1H,bs,N-H),7.53~7.57(2H,m, Ars.5-
H),7.40(2H, m, Ar,.s-H),7. 22(1H, m, Ar,-H),
4.58(1H,m,o-H) 4. 03 (1H,s,a-H) . 3. 46 ~3. 49
(1H,m,Phe-p-H),3.37~3. 41 (1H, m, Phe-g-H) ,
2.31~2.34(1H,m, Val-g-H) , 1. 05(3H,d, J =7. 2
Hz,CH;).0.83(3H.d,J=6.6 Hz,CH;);' CNMR
(150 MHz, C;D; N, §): 167. 9 (CO), 167. 6 (CO) ,
137.5(Ar-C), 130. 6 (Ars.s-C), 128. 8 (Ary.-C) s
127. 1(Ar,-C) , 60. 9(o-C) ,57. 1(a-C) ,41. 0 (Phe-p-
©),32.6(Val-3-C),19. 2(CH;),17. 1(CH;), & X
BROGE LG e e B 9 N R CR -4 Rk

tEW 105> 7 Co Hi NO, R K, 5
T H R, EI/MS:m/z(%) [M]" 163 (22), 104
(100), 91 (20), 72 (18);' HNMR (600 MHz,
CD;0D,8):7.24~7.26 (2H, m, Ar, -H), 7. 16 ~
7.19(3H. m, Ars.,s-H), 3. 37 (2H, m, o-H) , 2. 77
(2H, m, g-H), 1.89 (3H, s, CH;);' CNMR (150
MHz, CD; OD, §): 172.9 (CO), 140.1 ( Ar,-C),
129.5(Arys-C), 129. 2 (Ar, 5-C), 127. 1 (Ar,-C) .,
41.8(a-C), 36.3(B-C),22. 6 (CHy), £ k™ X}
Lo, il A 540 10 25 N-2K & 3E Sk i

WED 1L A CHO,, LB AR, 2%
T & fi. EI/MS: m/z (%) [M]" 112 (89), 121
(100),93(39),65(23) ;' HNMR (600 MHz, CDCl ,
$:9.87(1H,bs, OH),7.81 (2H,dd, J=1.8.4.8
Hz,Ar,.s-H),6.96 (2H, m, Ars.;-H) ;' CNMR (150
MHz, CDCl;, §): 190.9 (CHO), 161.4 (Ar,-C).,
132.4 (Ar;;-C), 130.0 (Ar,-C) 5 115. 9 (Ar, 4-C) .,

P o A iy — 550, O E Al

TLC & RAH 5 X FEFEK
W, &Y 1~11 19450 W

G 11 g xR R
1,

-
=

1 KEM1~11 %4

Fig 1 Structures of compounds 1-11

2.2 AbMEMFALER AW N TEEMIE
PEY) VT, e R A0 RS R AR KL A AL AN R MIC
{8 3. 6 pg/ml, L BE 30 K % A A0 <6 3 65 4 % BR
W MIC {5 4> 51 4 0. 45 F1 6.3 pg/ml, XF i 98 41 g
Pk Hela & HepG. i) IC5 fH 48 # 4 2.0 pg/ml
1.8 pg/ml, tb&W) 4 X KIGAT &) MIC {4 6.0
pg/ml G 8 X FERE R ) MIC {H 0 4.8 pg/ml,
XoF A R Jie 98 4 1) TCs0 (3 M 5.5 pg/ml, R AL A
PiE A B

3 %

TGP F e 241 DL H &5 ™ 3L 75 IR 9
ST ARE LSBT AE AW H
R, 396 17 6 K M T T A A A 1R 35 ) I 2 A
FFTRT B PR F81612 4y WF 50 G o iR Al 7= 4
TOEIF R E T 11 MMEE W, P macrolactin A
DU H A R (0 T BRI L X K Ml R R 4 B 6
BR B (¥) MIC {153 51 /& 0. 45 1 6. 3 g/ ml, 1 B4 %t
W5 % & 1 MIC {H 2 7 52 6.25 M 1.562 pg/
ml "% n] LR S BT IR BT LA H T ) 25 4)
5, I H A 5 i m LU 3 45 048 6 4 LT R L e
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T 1989 FFE R4 B BRER G40 1R B A SCHRE 1)
A A PR LA IS AT 22 M A A o T L B AR R
Bl BL6-F10 22008 40 L L HIV #5 # | 5 4l 96 2 i 2
SEHRAT IR R IR PR AT AR G 16 B S e IR
WEAFE 20 R H L EHAMLA X T H A G T
L AR A A Ay BT G AR W) 2 M IR N
T L FATT AN AR 43 25 3 103X AR A AR A B e AR Hb
A4 macrolactin A, A R AR50 L35 P 2 AR AL At
K TR AL, HATA T A R R AT AR
e TAEIEAE AT,

[Z % XX W]
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