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Study on Chemical Constituents from Marine
Gorgonian-associated Bacterium Bucillus
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WE (B YIEUIMB Anthogorgia caerulea 3LH 48 Bacillus methylotrophicus KRB P HLER 2. [F
EIRAZAHEAEMBRAMEHEIBHA, M A werulea L4 H B. methylotrophicus REEH H L%
BAHETHR, ZABRAREEINAFLEEHAREN. (ERINLEAE B. Methylotrophicus R EBEH + 4}
BT 6 MY AAEEN AW RO . FES—H— R—BDD) IR WEG . RHEW . BILEXR
(5) ,3-Furancarboxylic acid-5-(hydroxmenthy)-Furan (6), [&# 1Mt 31 ~6 R B RN ZHAH T+ HE
B, EH TR BE B. methylotrophicus FiL¥F B R,
XMWY BEAE LY SHEE
RS .R284.2 XHRISHG A X EES :1005-9164(2014)01-0089-04
Abstruct ;[Objective] To investigate the chemical constituents of the fermentation liquid from
marine gorgonian-associated bacterium Bucillus methylotrophicus . [Method] The compounds
were isolated and purified by column chromatography on silica gel and their structures were i-
dentified by spectral analyses and comparison with literatures. [Result]Six compounds were ob-
tained from the fermentation liquid of B. methylotrophicus and characterized as Cyolo- (Pro-
Gly) (1),Cyolo-(S-pro-R-lew) (2), Thymidine (3), Uridine (4), Protocatechuic acid (5),3-
Furancarboxylic acid-5-(hydroxmenthy)-Furan (6), [Conclusibn]Cbmpounds 1~6 were isola-
ted from B. methylotrophicus for the first time, which enriches the chemical diversity of marine
gorgonian-associated bacterium Bucillus

methylotrophicus .
Y B 3 :2013-11-01 Key words: gorgonian, marine bacteria, com-
¥ 3 H % :2013-12-09 pouds, chemical identification
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FEMHBREZSMFRERENREY R, EN
FPEEYEHEYRNILE - RER TIELEBRENY
YR AE e [WARRERIDHT R
FiEBmshY  HEEBEDET R EE AEURBE
W, FESRE T AT TGRS Anthogorgia
caerulea YRR 6 KRIEHEE K . BEBFNH
b —BRIE LA B Bacillus subtilis P BB T 7
AR IRKACE Y B LA WRA WA HIE
#H, [EARDNEBEEMHI A, werulea 535t
—¥kIE ML 4 B B. methylotrophicus N3 R,
HFREQEAE. (WBANXROEIRAE
EaBERAEESNTTE HHEH
B. methylotrophicus Ziﬁ?ﬁﬁ“{ab"”?ﬁiﬁ}ﬁﬁﬁ}%&
SE , IARACER IS W B A YK R P D B STt R

1 #MEERZ

1.1 LBNH

XTS BB SMEMN(EEBXEMNSET),
Brucker Avance 600 & #% ®f 3t #% I i X (%
BRUKER 2A#]),Waters 1296 ¥ 4| £ EH EHREH B
B (CHREEFRRSE, 10mm X 250mm, S5um,
Phenomenex) (EE WATERS /A #]),N-1100V-W
RERERMN (HEARFEEBAEA S, QPS050A EI
%% (H & SHIMADZU /4 7)), LCQDECAXP ESI
F#X (£ E FINNIGAN 48 , BT EHK (F S
W4k T B /A 4 ), Sephadex LH-20 (£ H
GE Healthcare A 7)) . X0 A 35 A 0 6%
&, Fo b By AR 2 R b e
1.2 £9H

HE ¥k B. methylotrophicus \J LB T MY
W R E M LRI A. caerulea P4 HBRE. B
BREFI EREB) AR B EENR DL (BERSR
5 ,2011-GAS-00079) ,

REEFFE: X8 20g/L, BH 2¢/L, %
i 20g/L, Al Sk e % Sg/L, BE BB 2g/L, WL
4g/L . BEBEH 0.5g/L, LK B HMBREE 0. 5¢/L, kB
% 2g/L.
1.3 HEWMBEBIER

4B B. methylotrophicus % FI1R K 3% 5%, &
28°C \140r/min & T35 5 7d. KRB/ Y 0L %k
FEW.
1.4 oW 1~6 Wy BmmoiL

RERASEARZRZBER EREZLEZR
B EXTR, BAXRY 70.17g.

X 2B Z BB A R AR A AR TCR A

90

S h-HERAEL%(10: 0,10 2,10 4,103 8,V : V)
MED-PBAS(0:1,10:2,10: 3,V : V) B
BeBL)S , Bifk— 2% 4 Sephades LH-20 # B 5 i% #1
RABLHERRBHCESTEH#TE- S E
aifl,
1.5 LAWI1~oNEHER

i& ' H NMR.”C NMR &5 SCHR# 38 X B 05 8%
Xt 3RS A BEL B YL~6 HITEMEE.

2 R

2.1 4EunaEai

M BERY R AEREEN .83 7 ML
(A—G), B CLTFHEARHUBHEHE (P -
K=25:75)ABEBALEYSL (13.2 mg); WA F £
A ERRBAA A (PR : Kk=10+90) 2 H#HE
A3 (1.4 me) , B ¥ WEARBAHEAEMH
B :k=30: 700 BRILEYL (1. 4 mg) 2
(2.5 mg); HH G AN EHERBBHAE (P -
K=51:95),BEEH A5 (4.0 mg)F6 (12.7
mg) , LAY EWINE 1 FixR.
2.2 hEMgnERE

al. 8Bk ; EI-MS m/z 155[M]1;'H
NMR(600 MHz, MeOH) 84 :4. 23(H,s, H—2),
4.11(H,d, J =1.2 Hz,H—2'),3.53(2H,dd, J =
2.4,5.4 Hz,H—5),2. 32(H,d, J =5.4Hz,H—3),
2.01(3H,m, J =1.8 Hz, H—4);*C NMR (150
MHz,MeOH) ¢ :171. 0 (C—1),166. 4(C—1"),
59. 8(C—2),46. 9(C—5),46, 3(C—2"),29. 3 (C—
3),23.2 (C—4), LA L% 5 {81 E iy HfE 2
A, BHEEHEDL AFPE—HI R,

N Fp Y
" NH " NH A [

N N 0" N
Y ij

1 2

OH

OHOH

ij ’
HN
{ Og-OH
O)\N o H
no’\g—Oj M o
OH o
OH
4 5 6

1 &Yl ~6 LW
Fig.1 Structures of Compounds 1~6
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H]*;'H NMR (600MHz, MeOH) 8y :4. 26 (H,d,
J =7.2Hz,H—2),4,13(H,d, ] =2. 4 Hz, H—
2'),3.51(2H,m,H—5),2.30(H,m, H—3),2. 01
(2H,m,H—4),1.89(H,m,H—7),1. 52(H, m,
H—8),0. 96(6H, m,9— CH;),0. 96 (6H, m, 10—
CH,);“C NMR(150MHz, MeOH) &¢ :172.8 (C—
1),168.9(C—1),60.2 (C—2),54. 6(C—2),46. 4
(C—5),39.3(C—17),29.0(C—3),25. 7(C—4),
23.6(C—8),23.3(9—CH;),22.2(10—CH,)., AL
BRSO IEM B EEA B HEEEY2
FRS—F— R—%) k.

BY3: 88 MK EI-MS m/z 242 [M1;
mp:130~131'C;'H NMR (600MHz, MeOH) &y
11.27 (1H,s,NH),7.82(H,d, J =1.2 Hz,H—1),
6.28 (H,d, J = 6.6Hz, H—2),1.88(3H,d, J =
1.2 Hz,13—CHj;),4. 60(1H,s,H—1"),2. 50(2H,
ssH—2",3.73 (H,m,H—3'),4.39(H,d, ] =3.0
Hz,H—4'),3.78(H,d, J =3.6 Hz, H—5");"C
NMR(150MHz, MeOH) §. : 138, 1(C—1),111. 5
(C—2),166. 4 (C—3),152, 3(C—4),12.4(13 —
CH;),86.2(C—1",41.1 (C—2",72.2(C—3"),
88.8(C—4'),62.8 (C—5"), Ml ¥ 5 x#@10]
MEMBEES - BESUEY3 T,

W4 LA EMA; EI-MS m/z 244 [M]*;
H NMR (600 MHz,MeOH) 84 :8.00(H;d,J=7.8
Hz,H—3),5. 90(H,d, J =4.2 Hz,H—5),5.70
(H,s,H—4),4. 17 (2H,d, ] =4.2 Hz, H—8),
4.15(2H,d,J=3.6 Hz,H—7),4.00(2H,s, H—6),
3.79¢(2H, m, H—9);%C NMR (150MHz, MeOH)
8c :166. 1(C—1),152. 4(C—2),142. 7(C—4),
102. 6(C—3),90. 6(C—5),86. 3(C—8),75.7(C—
6),73.6(C—17),62.2(C—9), Y F¥E5xm[11]
RENREEEL B BEBKEDL IRE.

S5, b BE K F; mp 198~ 200C ; EI-MS
m/z 154 [M]*;'H NMR (600 MHz, MeOH) 6x :
7.42 (H,d, J = 5.4 Hz,H—3),6.78 (H,d, J =
7.8 Hz, H—6),7. 40 (H,s,H—7);*C NMR (150
MHz, MeOH) 8¢ :170. 8 (C—1),123. 7 (C—2),
117.7 (C—3),145.9 (C—4),151. 2 (C—5),115. 6
(C—6),123.7 (C—7), M E¥ES xm12]#:E
MBEES N, MEEAAEYWS HIFILZEMK (Pro-
tocatechuic acid)

EW6 B 6 K E-MS m/2 143[M]* ;' H
NMR (600 MHz, MeOH) 8, :8. 81 (H,s, H—3),
7.12 (H,s,H—5),5. 08 (2H,s, H—6);*C NMR
JEMF 04%2R8 F20 4818

(150 MHz,MeOH) §¢:175.8(C—1),169.9 (C—
4),147.5(C—3),141.1 (C—2),111.6(C—5),61. 3
(C—6), U EBHEGAMIBIMEHRBEES—
B EHAYE A 3-Furancarboxylic acid-5-
(hydroxmenthy)-Furan,

3 &

2 A & W2 B 1k & 2 S BORAH
GBS AL BTk, N AR EELE
YRR KB 6 N R AY . FETHM
B3t 8 B. methylotrophicus BI{L¥ B, kG
Y 2 LB EXT MBI HE Vibrio anguillarum B 1R
SRAMPEE Y B, F— S X M S
B 7R AR AR AT R AR 5T .
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