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1 MH5RFE

1.1 ##
1.1.1 A EFKA

JiE e 75 K AL (N-1100, | E3R IR A BR 2 7DD
1% g e PR A (Bruker Avance I 400 MHz) , & 4 P 5
WAL (Waters Xevo G2 Q-TOF) , & 4] W, 43 66
TH(UV-800, [ TeHT A BRA A , b R il 45 7k &
(C-605,BUCHD , ]2 I7] 4% 41 (ODS, YMO) , # )2 )2
T T e )22 J2 AT B B A LU AR 4 R 5 T A RE S &
AR F 7 D Sephadex LH-20 %8 (GE Health-
care Bio-Sciences AB) . 43 #r 2l 5 5 ()7 M 1 4k 27 3t
F
1.1.2 ##

LR T 40 S Y B AR U e e MR L &
16S rRNA JFA T 6 E H Streptomyces albidofla-
vus M13. 17 B FP AR AF T 51136 1 1o 26 4 o o 4
=g NN
1.2 H#MELREZBESF

B ARAF T —80°C H il & Y B bR 3 P 21 8 K B 1Y
L B AR SIS (PDAD 85 38 30 |, F 28°C fH iR
FrhaEgR 35 d; PRHUCE A VK 4 R 2] 2216 E WA KE
FH, T 28°C,180 r » min ' KR T L AEN
S T RN T B 20 mL & AR IR B2 Fh 264 380
mL AR SRR (AR 20 g AR 10 g R
PEWURY 5 g ATESFE IR 5 ¢ 1B 30 M 1 L 4P
i, HE R 100 M, T 28°C . 180 re min ' &M F
Wige 7 d 4185 40 L R FEW .

1.3 #E5H5H

N R T s O AR B 1 VE L, AR IR LR TR
ZEH I W ZE B 3 R G A O D v 4 A5 3]
R CTERLEEY) 21 g, F 45 3 1 R4 B R e
Jo B TR 2 M RE i, FH R ) A i ek A S -
FBE (IR BLEE 50 + 11 = DARWRIEAT B , 75 2 1k
T S = SN0 SN AR SN = I A 5 B KO I s B
(Fr1—Frl10),

Fr3 (69.8 mg) 23t ODS S Ml ik e v JE {6 33 4
F - 7K (PR FR L 50 ¢ 50—>100 ¢ 0), Sephadex LH-20
BRI BE RS B S #) 1(25. 8 mg) .2(46. 8 mg) ., Frb
(186. 5 mg) Ze it ODS J A fk g He 8 3 A+ B - 7K
(FEFLE 60 ¢ 40100 ¢ 0),Sephadex LH-20 #E g &
2 65 AR ) A 5 B A 3(1.5 mg) . Fr7(1.04
@) Zeat ODS A #E i v R £ 33 A R - K (R L

15 ¢ 85—>100 : 0),Sephadex LH-20 5B B B - /K ¥k
A EE AW 4(4.1 mg) F1 5(5.1 mg) ., Fr8(419.2
mg) &3t ODS JARAE B H 6335 A1 FH - 7K (AR R L
50 ¢ 50100 : 0),Sephadex LH-20 # i ¥k I 45 2] 4k
A 6(66.2 mg).7(3.5 mg).8(57.8 mg)., Fr9
(317. 6 mg) Zat ODS Jz A fif: & o He £ 135 A1 HY - 7K
(IRFREE 15 = 85>100 ¢ 0),Sephadex LH-20 ¥ ¥k
MRS &8 9(2.4 mg)  10(4. 7 mg)., fit)i — Bt
Fr10(611.0 mg) £ ODS J A i i o s €0 3% A
P 7K (AR L 25 + 75—>100 ¢ 0) ,Sephadex LH-20 #E
e e ZE-7K RFREE 10+ 9095 = 5) i HPLC # 4H
A i 5 2L 5 11(13. 6 mg) . 12(2. 0 mg) .
13(2. 6 mg),

2 HRE5SH

2.1 LEMENRERE

&Y 1. B A8 K, &5 BB HR-ESI-MS
m/z: 247.133 9 [M+Na]" ., H-NMR(CD, 0D, 400
MHz) .6y 7.71 (1H.dd,J =5.7,1.1 Hz, H-3),
6.11(1H,dd,J =5.7,1.9 Hz,H-2),5. 13(1H, m,
H-4),2.57(1H,m,H-10),2. 14 (3H,s,H-12),1. 80
(IH,m,H-5a),1.60—1.69(2H, m, H-9a, H-5b),
1.34—1.46 (7TH, m), 1. 06 (3H.d, ] =7.0 Hz, H-
13); “C-NMR (CD,0OD, 100 MHz), §: 216.5(C-
11),176. 4(C-1),160. 2(C-3),122. 1(C-2),86. 1 (C-
4),48. 6(C-10),34. 5(C-5),34.3(C-9),30.9(C-7),
28.7(C-12),28.5(C-8),26.4(C-6),17.1(C-13), I
IR B 5 SCR 5 408 ) B A — B i E S
Y1/ 5-(6-methyl-7-oxooctyl) furan-2(5H )-one,

L&Y 2. AR K, &5 B HR-ESI-MS
m/z: 319.081 6 [2M+Na]' ,'H-NMR (CD,OD,
400 MHz), 6y 7.60—7.38 (5H, m),7.67 (1H,d,
J=16.0 Hz, H-8),6.47 (1H,d,J =16.0 Hz, H-
7);%C - NMR (CD,OD, 100 MHz), & 170.9
(COOH),146.9 (C-1),136.3 (C-4),131.9 (C-8),
130.5 (C-3,C-5),129.7 (C-2,C-6),119.4 (C-7),
AR EE 5 SCER 6 4G Y B SRR — B o e 1
G RFERR .

&Y 3. 8 A8 K, & 4 BB HR-ESI-MS
m/z:211. 1143 [M+H] ."H-NMR (CD, 0D, 400
MHz) .0y 4.25 (1H,t, ] =6.92 Hz, H-9),4.12
(1H,m,H-6),3.51—3.48 (2H, m, H-3), 2. 32—
2.26 (2H, m, H-5),2.06—1.83 (4H, m), 1. 48—
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1.53 (1H, m),0.95 (3H,d,J =2.68 Hz, H-12),
0.94 (3H,d, J = 2.44 Hz, H-13);"C-NMR
(CD,0D, 100 MHz), 8¢ 173.3(C-1),169.4(C-7),
60. 8(C-6),55.1(C-9),46.9 (C-3),39.9 (C-10),
29.6 (C-5),26.2 (C-11),24.1 (C-4),23.8 (C-12),
22.7 (C-13), FiR%HE 5 SCBR L7 T4 iy 88 A
— B S E S W O BR G-l IR

&Y 4. AR K, &4 BB HR-ESI-MS
m/z:265.144 6 [M+Na]" ," H-NMR(CD, OD, 400
MHz),6,7. 71(1H,d,J =5. 7Hz, H-4),6. 11 (1H,
dd,J =5.7,1.5 Hz,H-3),5. 14(1H, m, H-5), 3. 56
(1H.d.J =6.4 Hz,H-7"),1.82—1.64(2H, m, H-
1',1.49—1.36(8H.,m,H-2",3",4",5),1. 11 (3H,
d,J] =6.4 Hz,H-8'),1.07(3H.,s.6'-Me) ; "C-NMR
(CD, 0D, 100 MHz), 8¢ 176.4(C-2),160.2(C-4),
122.0(C-3),86.1(C-5),76.2(C-6"),74.6(C-7"),
39.5(C-5"),34.5 (C-1"),31.6(C-4"),26.5(C-2"),
24.7(C-3"),22.1(Cy-Me),18.1 (C-8"), F iR %k
55 3CHRES 4 18 1Y B ah B AR — 2 s e 5 Wl 5-
(6,7-dihydroxy-6-methyloctyl) furan-2(5H )-one,

k&Y 5. A @K AR, H-NMR (CD,0D, 400
MHz) .8y 4. 20(2H,m,H-3,6),3.51(2H,m,H-9),
2.50—2.00(4H, m, H-7,H-8),1.37(3H,d, ] =
6.92 Hz,H-10);“C-NMR (CD, 0D, 100 MHz) , 8¢
173.1(C-2),169. 6 (C-5),61.0(C-6),52.6(C-3),
46.9(C-9),29.7(C-7),24.1(C-8),16.2(C-10), k
R B 55 SCHRLO 90 i B Al B A — B i e b A
Yok B (DS -il) K.

k& 6. HEH K, H-NMR (CD,0D, 400
MH2z) .8y 7.58 (1H,d,J =15.92 Hz, H-7).,7.43
(2H,d,J] =8.4 Hz,H-2,6),6.81(2H,d, ] =8.35
Hz.H-3.5).6.26(1H.d.J =15.88 Hz,H-8);"C-
NMR(CD, 0D, 100 MHz) ,8: 171.2(C-9),161. 1(C-
4),146.5(C-7),131.1(C-2,6),127.2(C-1),115. 8
(C-3,5),115.8(C-8), iR %¥d 5 3Clk[ 10 4 & 1Y
Bl A B e B H O,

&YW 7. A AR, &5 B HR-ESI-MS
m/z: 207.110 7 [M+Na] " .,' H-NMR(CD, OD, 400
MHz) .6y 4. 0(1H,d,J =0. 72 Hz,H-3),3. 93(1H,
dd,J =8.4,4.72 Hz,H-6),1. 75(2H,m,H-7),1. 63
(1H,m, H-8),1.44(3H,d,J =7.08 Hz, H-11),
0.96(6H, t, ] = 6.84 Hz, H-9,10); “"C-NMR
(CD,0D, 100 MHz), 8¢ 172.0(C-2),171.5(C-5),

55.1(C-6),52.4(C-3),45. 6(C-7),25.8(C-8),24. 0
(C-10),22.6(C-9),21.4(C-11), %4 5 Sk
(11 4RI 09 B 9 e AR — B, Bl s e e &9 36 (N -
)R,

L&Y 8. B A K, &4 BB HR-ESI-MS
m/z:202.084 8 [M+Na]" .," H-NMR(CD, 0D, 400
MHz),6,7.04(2H.d,J =8.4 Hz,H-2',6'),6.73
(2H,d,J] =8.44 Hz,H-3',5"),3. 34(2H,t,] =7. 24
Hz,H-1),2.69(2H.t, ] =7.6 Hz,H-2),1. 91(3H,
ssH-Me) ;" C-NMR (CD, OD, 100 MHz), 8. 173. 7
(C=0),157.3(C-4"),131.7(C-1"),131.2(C-2’,
6'),116.7 (C-3",5'),42.9(C-1),36.1(C-2),23.0
(Me), ERBHE5 SCHik [ 124238 19 504k 38 A& — 5.
WA BB W N - Tk L i e

&Y 9: BB K, &4 BB HR-ESI-MS
m/z: 283.107 1 [M—+Na]" ,' H-NMR(CD, OD, 400
MHz) .6y 7. 30—7.20(5H, m, H-Ar) , 4. 48 (1H, t,
J=4.96 Hz,H-4),4.35(1H,dd,J =11.6,4. 1 Hz,
H-6),4.27(1H,t.J =4.72 Hz,H-9),3. 70(2H, dd,
J=13.0,5.08 Hz,H-3),3.27—3.13(2H,m, H-5),
2.05(2H,dd,J =13.5,5.92 Hz,H-10); “C-NMR
(CD, 0D, 100 MHz),8: 171.8(C-1),167.6(C-7),
137.9(C-1",131.5(C-2",6"),130.0(C-3", 5",
128.6(C-4"),69.0(C-4),58.8(C-6),58.1(C-9),
55.7 (C-3),39.4(C-5),38.5(C-10), FiR%HE 53
MR 13 4 IE 1Y B8 He A — 2, B e A & W0 o 36 (4-
BBl K

L& 10. 1 @8 K. H-NMR (CD, 0D, 400
MHz) .6y 4.00(1H,q,J =7 Hz,H-2),3.91(2H,
brs,H-2'),1.43(3H.d,J =7.04 Hz,H-3);"C-
NMR(CD,0OD,100 MHz) ,8. 172. 1(C-1),169. 3(C-
1'),52.2(C-2),45.9(C-2"),19.9(C-3), &%
55 SCHR 14 T 0 B8 B A — B0, O E B W R R
CH-) k.

k& 11 A @K K. H-NMR (CD, 0D, 400
MHz) .6y 4. 22(1H, m, H-2),4. 09(1H,d,J = 16. 8
Hz,H-2'),3.73(1H.d.J =16.8 Hz,H-2").3. 55—
3.50(2H,m,H-5),2.30—1.85(4H,m,H-3,4) ;" C-
NMR (CD,0OD,100 MHz) ,8. 172. 5(C-1) ,166. 9(C-
1'),60. 3(C-2),47.5(C-2"),46. 8(C-5),29.9(C-3),
23.8(C-4), FREHE 5 SCHR15 19 IE i Bt e As —
B E A Y o R CHE-TD Ik,

&M 12 F 6 g A, & 53 BT HR-ESI-MS
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m/z:267.1 [M + Na]" .,'H-NMR (CD,0D, 400
MHz), 8y 8.00(1H.d.J =8.08 Hz. H-6).5.88
(1H.d,J =4.56 Hz,H-1"),5.69 (1H,d,J =8.08
Hz,H-5),4.15(2H,m,H-2",3"),3.99(1H, m, H-
4"),3.38(2H,dd, J =12.28,2.72 Hz, H-5");"C-
NMR(CD, 0D, 100 MHz) 8. 166. 8(C-4),153. 0(C-
2),143.2(C-6),103.2(C-5),91.2(C-1"),86.8(C-
4"),76.2(C-3"),71. 8(C-2"),62.8(C-5"), | iR%dE
55 3CHRC16 I 1) B8 B A — B0, MU E B W i IR
WEWERZH .

& 13 Bk K, w53 BT S HR-ESI-MS
m/z:281.075 3 [M+Na]" ., H-NMR(CD, OD, 400

MHz), 8y, 8.08 (1H,d,J =8.12 Hz, H-6),5.94
(1H.d,J =3.6 Hz, H-1),5.68(1H,d,J =8.08
Hz,H-5),4.23(1H,t,J] =5.6 Hz,H-3'),3.96(1H,
m,H-4"),3.84(2H, m, H-5),3.75 (1H,dd.J =
12.36,2.92 Hz, H-2'),3.51(3H,s,-OCH;);"”C-
NMR (CD,0D,100 MHz) .8 166. 7(C-4),152. 7(C-
2),143(C-6),103. 0(C-5),89.3(C-1"),86.6(C-4"),
85.5(C-2"),70.3(C-3",62.1(C-5"),59.3(C2"-
OMe), FR%HE 5 30k (17 ] 5 SCHk i 18 09 408
A—F LR EAE YN 2" -O-H E LR W e T
EW 1—13 k25 mE 1 iR,

5-(6-methyl-7-oxooctyl)furan-2(5H)-one (1)

HO HN

5-(6,7-dihydroxy-6-methyloctyl)furan-2(5H)-one (4)
O

A,

O
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K1
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2.2 UEYEENELER

K CCK-8 2, M5 13 M3t N 8 40
MICHELA) . & % 98 4 il CECA-109) ., i % 480 i
(BEL-7402) . % bt % 40 2 (BIU - 87) . i A % 48
(PANC-D W HT 4 Mg s i& Pk . 25 R W, 13 ™Mb &
Y35 TC W 5 B ok Je 240 2 A0

3 i

ML T S. albido flavus M13.1 IR g AL P2
Vb oy e 13 Meal . 282 P A 6
JIRZEALE W o 23 300 R 30 G- K (3) JER (N -JifD —
K (5) FR(-58) K (7) VBR (4- 2 6 -l -2 ) )ik
(9) FRCH - Z K (10) JER CH-Jif) kD s A 2
AR E Y 5 98 5-(6-methyl-7-oxooctyl) fu-
ran-2(5H )-one(1),5-(6, 7-dihydroxy-6-methyloc-
tyDfuran-2(5H) -one(4); A 2 MEHXLEY . &
S0 A R T A A (12 2"-O- Y AR DR W B % (13) 5
HAMEH 1 AR 2) 1 AFERG) .14 N-&
T ik Ji e (8) o LA b 13 ANk W 1 o v DN 3 o
T S. albido flavus M13. 1 B i 2y s 48 5], %t
13 LG W HEAT 1 PR ST i Jg 40 i 184 B 16 PR AS D
PR R W b 0 0 R Ak 2 AT

S &k
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Study on Chemical Constituents of the Secondary Metabolites of
Coral-derived Actinomycete Streptomyces albido flavus M13. 1

LIN Yukun'?,XIE Chunlan®,JIA Lingyun',ZHANG Gaiyun’, YANG Xianwen’,PAN Yingni'
(1. School of Traditional Chinese Medicine of Shenyang Pharmaceutical University,Shenyang, Liaoning,110016,China;2. Key La-

boratory of Marine Biogenetic Resources, Third Institute of Oceanography, Ministry of Natural Resources, Xiamen, Fujian,

361005, China)

Abstract: In order to study the secondary metabolites of the coral-derived actinomycetes Streptomyces albid-
oflavus M13. 1,silica gel chromatography,gel chromatography, thin-layer chromatography, medium pressure
liquid chromatography and other techniques were used to separate and purify the ethyl acetate extract of the
coral-derived actinomyces S. albido flavus M13. 1. The structure of the compound was identified by spectral
data such as proton nuclear magnetic resonance spectroscopy (' H-NMR) ,carbon nuclear magnetic resonance
(*C-NMR) ,mass spectrometry (MS) and literature comparison methods. 13 compounds were isolated and i-
dentified from the actinomyces S. albido flavus M13. 1,which are 5-(6-methyl-7-oxooctyl) furan-2(5H)-one
(1) ,cinnamic acid (2),cyclo-(Leu-Pro) (3),5-(6,7-dihydroxy-6-methyloctyl) furan-2 (5H)-one (4),cyclo-
(Ala-Pro) (5),coumaric acid (6),cyclo-(Ala-Leu) (7),N-acetyltyramine (8),cyclo-(4-OH-Pro-Phe) (9),
cyclo-(Gly-Ala) (10),cylco-(Gly-Pro) (11),uridine (12) ,and 2'-O-methoxyluridine (13). All 13 compounds
were isolated for the first time from the S. albido flavus M13. 1. These 13 compounds were all isolated from
the sample of coral-derived S. albido flavus M13. 1 for the first time.
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