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Bacillus subtilis
Study on Chemical Constituents from Marine Gorgonian
-associated Bacterium Bacillus subtilis
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Abstract: Studies on the chemical constituents of the culture broth from marine gorgonian-asso -
ciated bacterium Bacillus subtilis were carried out. Seven pure substances were first isolated
from the culture broth by CC and HPLC, and their structures were determined on the basis of
phy sic-chemical properties and spectroscopic methods such as '"H NMR and "C NM R. These
compounds were obtained and characterized by comparison of their physical and spectral data (
H NMR, °C NMR and MS) with values obtained in the literature. A ntibacterial activity bioas-
say indicated that compounds 1 and 2 had significant activity against pathogenic bacteria from
tilapia . Compounds 1 ~3 showed potent antilarval activity towards Balanus amphitrite larvae.
Compound 1 exhibited antilarval activity against Hydroides elegans at the concentration of 50

e/ ml.
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1.1
Brucker Avance 500 , TMS
;s Waters 600 (PDA
; : 10mm X 250mm, 5#m, Phe-
nomenex). Agilent 1200 LC-MS ,
XTS5 , TQHZ-2002A )
, ,» Sephadex LH-20 ;
2010 8
(Anthogorgia caerulea) )
16S rRNA (Bacillus
subtilis).
1.2
Bacillus subtilis (
3g/L, 10g/ L, Sg/L;
:30°C 1501/ min), 60 L
4.6¢g.
(Sephadex LH-20)
1.3
'"H NMR.”C NMR.MS
, 1
~7
1.4
1~7 (4
(
)
28 C 24h 4
LB ,
o 1 ~7 DMSO , 10
mg/ ml . S5¢
(J= 6mm), DMSO )
(Rifampicin, 0. 2 mg/ ml) (A mpicillin,
10 mg/mD) . LB
; . 2 .30 C

24 h .
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1.5.2 4 4hR I A& MR i%
1~7 DM SO ,
100#g/ml. 50#*g/ ml. 25g/ ml. 12. 5ttg/
ml.6.25"¢/ml 5 . 24
1 ml 20
, 4
, DM SO
24 28°C
24h
EPA PROBIT ANALYSIS PROGRAM Ver-
sion 1.5 ECso,
2
2.1
(100 *0~0 *100) ; El ~
E35 35 . E13~E15 ,
- 30 70
1(7.3 mg). E16 2
(10.8 mg). E19 ~E21 ,
- (100 *10~0 *100)
34.8 mg) 4(5.7mg). E25~258
5 (6.7 mg).
6 (14.2 mg). 7 (13.5 mg).
2.2
1: C’H1woN202, ; mp. 158 ~

160 ‘G; ESI-MS m/z 155 [M + H] ; 'H NMR
(500 MHz CD30D) o 4 26 (IH,t, J =6 9 Hz, H
6),4 13 (1H,d, J = 16 8 Hz, H-9a), 3 77 (1H,
d, J =16 8 Hz H9b), 3 53 (2H, m, H-3), 2 32
(IH, m, H—5a), 2 12 (1H, m, H—5b), 2 03 (1H,
m,H—4a), 1 98 (1H, m, H—4b)."C NMR (125
MHz CD:0D) & 1720 (C—7), 166 5 (C— 1),
599 (C—6),47. 0 (C—9) 46 4 (C—3),29 4 (C—
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5),23 3 (C—4)., [9]
, 1 (S- - ).
2: CiiHisN202, ; mp 162 ~
164 ‘C; ESI-MS m/z 211[M + H] ; 'H NMR
(500 MHz CDCl:) 9. 6,23 (1H, brs, N—H ), 4. 10
(1H,t, J = 8 2 Hzz H—6),4. 00 (1H, dd, J =
94,3 5Hz H—9).359 (1H, m, H—3a), 3. 51
(1H, m, H—3b),2 33 (1H, m, H—5a), 2 05 (1H,
m, H—5b),2 03 (1H, m, H—4a), 1. 88 (1H, m, H
—4b),2 01 (1H, m, H—10a) 1 52 (1H, m, H—
10b), 1. 78 (1H,m» H—11), 0 99 G3H,d, J = 6 6
Hz Me— 12), 0. 94 (3H,d, J = 6 6 Hz, Me —
13).”C NMR (125 MHz CDCls) d; 170. 3 (C—
7,166 2 (C—1),59. 0 (C—6), 53 4 (C—9),45 5
(C—3),28 1 (C—5)%22 7 (C—4),38 6 (C—10),
24 6 (C—11),23 3 (C—12),21 3 (C—13).
[ 10] , 2
(S- -R- ).
3.CuuH1sN20s, ;s ESI-MS m/z
227[M + H]"; "H NMR (500 MHz CDCl3) 9
449 (1H,t, J =4 0Hz H—6), 4 18 AH, m, H—
9),3. 65 (1H,dd, J =13 0 Hz, 4 5 Hz H —3a),
3 48(1H, dd, J=13 0,4 5 Hz. H—3b), 3 70 (1H,
m, H—4),2 30 (1H, m, H—5a),2 10 (1H, m, H—
5b),1 93 2H. m, H—10), 1L 52 (1H, m, H — 11),
Q97 3H.d, J=7. 0 Hz H—12),0. 96 (3H, d, J
=7 0 Hz, H—13).”C NMR (100 M Hz, CDCl3) d;
170 3 (C— 1), 167 8 (C—7),68 2 (C—4), 61 6 (C
—6),54 5 (C—3),536 (C—9), 41 2 (C— 10),
36 4 (C—5),26 4 (C—11),23 1(C—12),22. 5 (C
—13). [ 11] ,
3 4 - - ).
4. CuHisN202, ; mp 162 ~
164 ‘G, ESI—MS m/z 205 M + H] ;'H NMR
(500 MHz CDCLl:) 9.7 30 (5H, m, H— 2, 3, 4/,
5,6).4 24 (1H. t, J=4 5Hz H—6).3 44 (1H,
dd, J =12 0,4 5 Hz, H—3a),3. 25 (1H, dd, J =
14 0,4 0 Hz, H—3b),3. 02 (AH.dd, J =14 0,4 5
Hz H—7a),2 64 (1H,dd, J =18 0,1. 33 Hz, H—
7b).°C NM R (100 MHz, DMSO—ds) 9 170. 0 (C
—1),168.6 (C—4), 136, 4 (C—1), 131. 4 (C—2/,
55,1296 (C—3',5),128 4 (C—4') 515 (C—
6,44 7 (C—3),40. 87 (C—7).
[12, 13] . 4 (
- ).
224

5:CrzH14N202, ; ESI-MS m/z
218 24 [M-+H] ;'H NMR(500 MHz CDCL) 9.
7.27 5H, m, H—2', 3,4, 5,6, 4 35 (1H, td J
=4 56,0 90 Hzs H—2),3 74 (1H, qd, J =6 90,
1. 38Hz, H—6),3. 27 (1H,dd, J =13 74,4. 56 Hz,
H—7a) 3 03 (1H.dd J =13 74, 4 56 Hz H—
7b), 0 60 (3H,d, J =690 Hz, H—8).” C NMR
(100MHz CDCL) ;166 9 (C—1),50 9 (C—3),
170 1 (C—4),54 8 (C—6),37. 1 (C—7), 19 6 (C
—8), 136 6 (C—1),128 6 (C—3',5),127 7 (C—
2,6, 125 9 (C—4). [ 14]

. 5 ( -

6: CuHisN202, ; mp. 280 ~
282°C; ESI-MS  m/z 269 [M +Na] ;' H NMR
(500 MHz DMSO-ds) 9. & 26(1H, s, H-Phe), 7. 88
(1H,s, H-Val), 7. 22 (5H, m, H— (5'—9"), 4. 15
(1H,m, H—2 ), 3 62 (1H, m, H—2), 3 14 (1H,
dd J =5 0,13 5Hz H—3a ), 2 88 (1H, dd, J =
50,13 5Hz H—3b ), 1L 76 (1H, m. H—3), 0. 89
GH,d, J=7 0 Hz H—4),0 8 (3H,d J=70
Hz, H—5)."C NMR (100 MHz DMSO —ds) 9.
166 4 (C—1),58 7 (C—2),37.7 (C—3),23 1 (C
—4),11 7 (C—5), 166 3 (C—1), 55 0 (C—2"),
376 (C—3)), 136 3 (C—4'),130. 4 (C—5),127. 9
(C—6'),126 4 (C—7"),127. 9 (C—8"), 130 4 (C—
9", [ 15, 16] .

6 ( - ).

7. CisHis N202, ; mp. 137 ~
139°C; ESI-MS m/z 245 [M + H] ; '"H NMR
(500 MHz CD:0D) 8. 7 34 2H, dd, J= 7. 8,7. 2
Hz, H—3'.5),7. 29 (1H, . J = 7 8 Hz H—4),
7.23 QH, d J=72Hz H—2",6),4 13 (1H, 1,
J=30HzH—9),407 (IH, br s, H—6), 3. 60
(1H, m, H—3a), 3 40(1H, m, H—3b), 3 10 (2H,
m, H—10), 1 95 (1H, m, H—5a), 1. 83 (1H, m, H
—5b),1.72 @H, m, H—4),"C NMR (125 MHz
CD;0D) &, 169 18 (C—7), 164 8 (C— 1), 135. 3
Cc—19, 1323 €c—2,6,129.1 (c—3, 5",
1277 (C—4),60 1 (C—6),57. 8 (C—9),45 2 (C
—3), 40 5(C—10),28 9 (C—5),21 7 (C—4),

[12,17] .
7 (S- -R- ).
2.3
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