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Abstract: Five compounds N-acetyramine (1) N-acetyltryptamine (2) pyrrole2-carboxamide (3) inthomycin C ( 4)

and inthomycin B (5) were isolated from the fermentation broth of Streptomyces pactum KIB-HL8 and their structures
were elucidated by analysis of NMR and MS data. In addition compound 4 moderately inhibited growth of Staphylococcus
aureus. Compounds 1 and 2 showed significant antifungal activity against Botrytis cinerea. Compound 3 displayed inhibito—
ry activity against Alternaria solani.
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Fig. 1 Chemical structures of compounds 1-5

2.5 ¢/L 2.5¢/L pH=7.3 %
1 0.2,
1.1 ; 2.0 g/LL 5.0 g/
Bruker DRX-500. Avance [I[-600 L 12.0 g/L 7.0 g/L
( TMS 8 ppm) Waters Xevo TQ-S 2.0 g/L CaCO; 2.0 g/L NaCl 4.0 g/L K,HPO,
; ZQZY-HC 0.5 g/L MgSO, * 7H,0 0.5 g/L FeSO, 1.0 mg/L
( ) 200-300 MnCl,1.0 mg/L ZnSO, 1.0 mg/L. H=7.54.8.
( ) Sephadex LH20( PDA:200.0 ¢ 1.0 L
AIRTECH ) Hitachi 30 min 1.0 L
Chromaster 5430 ( ) YMC-Triat 20.0 g 20.0 g
Cg (250 x 10 mm 1. D.) o
( ) YXQ-LS-8SI LB: 10.0 g/L 5.0 g/L
( ) o NaCl 10.0 g/L 20.0 g/I. pH=7.4,
( MS 20
) o 50 mL 250 mL 28 C
1.2 220 rpm 2 do
Streptomyces pactum KIB-HLS8 10% 60 250
mL 1L 28 C 220
rpm 7 d.
( 93°06°40. 1.4
6" ~ 96°22°14. 9" 35°5754. 2" ~ 37°15°09. 6000 rpm 20 min.
8") o 16S RNA 3
Streptomyces pactum AB184398 Streptomyces oli— 1.5¢ o
vaceus AB249920 99. 4% - (10:0.10: 1+
99.3% (' S. pactum) o 10:2.0: 10) (Frs. A-D) . Frs. B
KIB-HLS8 Sephadex LH-20 TLC
o 3 (Frs.B 13) . HPLC Frs. B2
1.3 28% ~100% -
© MS 20.0 20.2 min 1(57 mg)
g/1( ) 20.0 ¢/L 37.1 min 4(1.4 mg)
20.0 g/L pH = 7.0, 41.3 min 5 (1.0 mg); Frs. B3
. TSB 50% -

17.0 g/L 3.0 g/L 5.0 g/LL 12.5 min 2(6.2 mg) . Frs. C
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Sephadex LH=20( ) TLC
3 (Frs. C 13) HPLC
HPLC 15% -
16.5 min 3(14 mg)
1.5 ( )

Frs. C2

( Botrytis cinerea) . ( Alternaria solani) .

( Gibberella saubinetti) .
( Colletotrichum gloeosporiodes) . ( Fu-
sartum oxysporum f. sp. Vasinfectum) |

( Fusarium solani) . ( Fusarium oxyspo—

rum) . ( Valsa mali Miyabe et Yamada)
PDA 28 C 4
d
( Staphylococcus
aureus) ( Escherichia coli) LB
28 C 12 h
1.2.3.4.5
2.0 mg/mL o
(
5 mm) 10 pL
30 mm 37
C 12 h 28 C 24 h
° 3 3
2
2.1
1 ; C,,H,;NO,; ESI-
MS m/z 180 M + H *;'H NMR (500 MHz

CD,0D) §:7.00 (2H d J = 8.5 Hz H2 6) 6.72
(2H d J = 8.5 Hz H3 HS5) 3.31 (2H t J =
7.5 Hz HF) 2.66 (2H t J = 7.5 Hz H8) 1.88
(3H s CH,);"”C NMR (125 MHz CD,0D) §:22.6
(CH,) 35.7(C8) 42.6(CY) 116.3 (C3 C5)

130.8 (C2 C6) 131.3 (Cd) 156.9 ( C4)

173.25, 7 N-

2 ; C,H,N,0;
ESIMS m/z:225 M +Na * M+ H *203; 'H
NMR (600 MHz CD,0D) 6:7.55 (1H d J = 7.8
Hz H4) 7.32 (1H d J = 7.8 Hz HJ) 7.08
(1Hd J = 7.8 Hz H6) 7.06 (1H m HS5) 7.00
(1H m H2) 3.46 (2H t J = 7.2 Hz H9) 2.93
(2HtJ = 7.2 Hz HS8) 1.91 (3H s CH,);"C
NMR ( 150 MHz CD,0D) §:173.4 (C4d") 138.3
(CFa) 128.9 (C3a) 123.5 (C2) 122.4 (C-6)
119.7 (C5) 119.4 (C4) 113.4 (C3) 112.4 (C-
7) 41.7 (C9) 26.4 (C8) 22.7 (CH,)
s N- o
3 ; C,H(N,O; ESI-MS
m/z.111 M +H *;'H NMR (500 MHz CD,0D) §&:
6.91 (1H dd J = 2.5 1.5 Hz HS5) 6.80 (1H
dd J =3.51.5Hz H3) 6.15 (1H dd J = 3.5
2.5 Hz H4);"C NMR (125 MHz CD,0D) §:165.9

C-6) 126.4 (C2) 123.3 (C5) 112.9 (C3)
110.3 (C4) . ’
2- .
4 ; C16H22N203;

ESI-MS m/z:291 M +H *;'H NMR (600 MHz
CDCL,) & 7.79 (1H s H43) 6.80 (1H s HA2)
6.39 (1H dd J = 11.4 14.2 Hz H6) 6.23 ~6.18
(3H m H8 HZ NH) 6.02 (1H d J = 11.4 Hz
H-5) 5.76 (1H m H9) 5.44 (1H brs NH) 4.0
(1H brs H3) 3.80 (1H brs OH) 3.49 (2H d J
= 4.8 Hz H40) 1.79 (3H s 4-CH,) 1.30 (3H
s 2-CH;) 1.11 (3H s 2-CH,); "C NMR (150
MHz CDCl,) &: 180.6 (C4) 150.8 (C1) 150.4
(C43) 137.9 (C4) 133.4 (C8) 132.4 (CH)
128.8 (C-5) 128.0(C-6) 127.4 (C9) 122.5(C-
12) 83.8 (C3) 44.9 (C2) 28.9 (CH0) 25.7
(2-CH,) 21.7 (2-CH,) 13.3 (4CH,) .

0 Inthomycin Co

5 ’ C16H22N203;
ESI-MS m/z:291 M +H *;'H NMR (600 MH:z
CD,0D) & 8.09 (1H s H-3) 6.85 (1H s H-
12) 6.56 (1H dd J = 13.8 11.4 Hz H6) 6.26
(1H dd J = 15.0 10.8 Hz H8) 6.16 (1H dd J
= 13.8 10.8 Hz HY) 6.01 (1H d J = 11.4 Hz
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H-5) 5.76 (IH dt J = 15.0 7.2 Hz H9) 4.68 2.2
(1H s H3) 3.51 (2H d J = 7.2 Hz H40) 1.79 10 4
(3H s 4-CH;) 1.25 (3H s 2-CH;) 1.05 (3H s ( Staphylococcus aureus)
2-CH,) ; "C NMR (150 MHz CD,0D) §:183.4 ( C- ; 1 2
1) 153.1 (C43) 152.8 (Cd1) 139.3 ( C4) ( Botrytis cinerea)
134.8 (C=8) 132.9 (CJ) 130.9 (C-5) 129.2 ( G- ; 3
6) 128.2 (C9) 122.7 (C42) 75.9 (C3) 46.7 ( Alternaria solani)
(C2) 29.4 (CH0) 26.3 (2-CH,) 21.9 (2-CH,) : 5
19.8 (4-CH,) . " ( 1) -
Inthomycin B.
1 1~5 ( mm)
Table 1 The diameter of inhibition zone of compounds 1-5 ( mm)
Tested bacteria 1 2 3 4 5 Kanamycin  Acetone H,0
. 7.20 £0. 145.00 =0. 05 0 0 0 0 0 0
Botrytis cinerea
Gibberella saubinetti 0 0 0 0 0 0 0 0
Colletotrichum gloeosporiodes 0 0 0 0 0 0 0 0
Fusarium oxysporum f. sp. Vasinfectum 0 0 0 0 0 0 0 0
Alternaria solani 0 0 9-00£0.15 0 0 0 0 0
. 0 0 0 0 0 0 0 0
Fusarium oxysporum
Fusarium solani 0 0 0 0 0 0 0 0
Valsa mali Miyabe et Yamada 0 0 0 0 0 0 0 0
Escherichia coli 0 0 0 0 0 0 0
, 0 0 0 9.86 £0. 04 0 10.16 £0. 02 0 0
Staphylococcus aureus

: 3 °

Note: Data given were from 3 duplicates.
3 Y5 1990  omura
Inthomycin A Inthomycin B Inthomy-
Streptomyces pactum KIB-HL8 cin C,

5 1
Sobolevskaya 0,

2, 2 145.5  hm’ 21.7  hm’

837.6 6% ~8%

( Bacillus cereus) ( Bacillus subti— e,
lis) B, Intho— 1 2 ( Botry—
mycin Uemura tis cinerea) 3

1985 A ( Alternaria solani)



1904 Vol. 27
4:899-904.
8 Maeda U Hara N Fujimoto Y et al. Natty acyl tryptamines

1 Dai FP ( ) Li SW ( ) . Progress on the sec— from annona reticulata. Phytochem 1993 34:16334635.
ondary metabolites and applications of Streptomyces. Biotech 9 Konig GM Wiught AD. Two new naturally occurring pyrrole
Bull ( ) 2014 3(4):3035. derivatives from the tropical marine sponge Agelas oroides.

2 Jiang L ( ) Ma CZ ( ) . Research advance bio— Nat Prod Lett 1994 5:141-46.
logical pesticides. Acat Agric Shanghai ( ) 10 Yoshino M Eto K Takahashi K e al. Organocatalytic asym-—
2000 16:7397. metric syntheses of inthomycins A B and C. Org Biomol

3 Xu YH ( ) LiY( ) Xu XY ( ). Re- Chem 2012 10:8164-8174.
search progress of tomato Fusarium wilt. J Northeast Agric 11 Henkel T Zeeck A. Inthomycine neue Oxazol-riene aus
Univ ( ) 2008 39:128-134. Streptomyces sp. Liebigs Ann Chem 1991 1991:367373.

4 Wang ST ( ) Hu TL ( ) Wang XY ( 12 Sobolevskaya MP Denisenko VA Moiseenko AS et al. Bio—

) et al. Screening of plant extracts for the fungi toxicity active metabolites of the marine actinobacterium Streptomyces
against Botrytis cinerea. ] Agric Univ Hebei ( sp. KMM 7210. Russ Chem Bull 2007 56:838-840.
) 2003 26:61-64. 13 Zhang W] Wei SP Zhang JW et al. Antibacterial activity

5 Wu RF ( ) Wang ZH ( ) . Preliminary review composition of the fermentation broth of Sireptomyces
on Alternaria solani of tomato. Chin Plant Protect ( djakartensis NW35. Molecules 2013 18:2763-2768.

) 2009 3:1648. 14 Ji JJ ( ) Zhang XF ( ) Wang WQ (

6 Fang ZD ( ) . Research Methods on Plant Diseases. ) et al. Research progress on control of tomato Gray
Beijing: China Agriculture Press ( ) 1979. Mold. Chin Agric Sci Bull ( ) 2012 28:109-

7 Zhao P] Wang HX Li GH et al. Secondary metabolites from 113.
endophytic Streptomyces sp. 1z531. Chem Biodivers 2007

( 1877 ) 15 Guo L ( ) . Change of renal tissue micro-structure in rats

10 Orlando G Booth C Wang Z et al. Discarded human kid— resulted from load training and mechanisms of molecule regu—
neys as a source of ECM scaffold for kidney regeneration lation. Beijing: Beijing Sport University ( )
technologies. Biomater 2013 34:5915-5925. PhD. 2005.

11 Berthier C Marti HP. Metzincins including matrix metallo— 16 Yan H ( ) - Transforming growth factor beta ( TGF-8)
proteinases and meprin in kidney transplantation. Swiss Med and Autoimmune Disorders. Int J Immunol Res 2002 25:25-
Wkly 2006 136:789-794. 27.

12 Lopez-Hernandez FJ Lépez-Novoa JM. Role of TGF-8 in 17 Chew B Park ] Chyun J et al. Astaxanthin stimulates im—
chronic kidney disease: an integration of tubular glomerular mune response in humans in a double blind study. Supplyside
and vascular effects. Cell Tissue Res 2012 347:141454. West Seminar 2003 9.

13 Wang YL ( ) . Experimental study of Shenluotong on 18 Xie CX ( ) Meng M ( ) Yin XF ( ) et
controlling and regulating mesangial cells extracellular ma— al. Effects of astaxanthin on renal fibrosis and cell apoptosis
trix and correlated cytokine. Shijiazhuang: Hebei Medical U— induced by partial unilateral ureteral obstruction in rats. J
niversity ( ) MSc. 2005. South Med Univ 2013 33:305-308.

14 Dong Q ( ) Cao M ( ) Wu A ( ) et al. 19 Wei QX ( ) Wan YG ( ) Zhao Q ( ) et
Hyperkinesia effects the extracellular matrix metalloprotein— al. Molecular mechanism of extracellular matrix degradation
ase and the inhibitor factors in renal cells. J Beijing Sport and intervention of traditional Chinese Medicine. Chin J

Univ ( ) 2006 29:931-933.

Chin Mater Med ( ) 2013 38:533-537.



