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Abstract : To study the chemical constituents and their cytotoxic activity from Streptomyces sp. B170167 ,which was isola-

ted from soil of Yantai Beach. 11 Nitrogen-containing compounds were purified by means of chromatographic techniques

and their structures were identified on the basis of spectral features. Cytotoxic activity was performed by the brine shrimp

(Artemia salina) larvae bioassay. 9 Indole derivate compounds,named Turbomycin A (1) ,3,3-Bis(3-indolyl) propane-
1,2-diol (2),N-(2-(1H-Indol-3-yl) -2-oxoethyl ) -acetamide (3) ,N-Acetyltryptophan (4) , Harman (5) ,Indole-3-car-
boxaldehyde (6) ,3-Indolepropionic acid (7) ,Indole-3-carboxylic acid (8) , Lumichrome (9), Ferrioxamine E (10)

and 2-Methylpyridin-3-ol (11) , were isolated from the organic extract of fermentation broths of the Streptomyces sp.

B170167. Compounds 11 was first isolated from the microorganism. Compounds 1,2,5,10 and 11 showed significant cy-

totoxic activity against the brine shrimp larvae,and compounds

3,4,6,7 and 8 showed moderate activity.
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Fig. 1 Chemical structure of compounds 1-11
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FLARA 52 5 B3 EI-MS (70 eV) A Finnigan MAT
95; ESI-MS, HPLC-MS /] Finnigan LCQ # il #5 1
Jasco & #H , Phenomenex Synergi Max-RP (150 x 2. 00
mm,4 pum) RP-C12 # F, Vish /8 A. MeOH +
0.05% HCOOH, #izhtd B:H,0 + 0.05% HCOOH,
K 300 wl/min, UV/VIS-DAD K5l #% (200 ~ 800
nm ever 5 nm) . FTIGAL A 5 &5 3 BE T (HR-
MS) ] Apex IV 7 Tesla ff B8 46 5 - [l fi 2 o
#%4% ( Bruker Daltonics, Billerica, MA, USA) , | 4%
HPLC F 5 LC-20 Wi #H RP-C  # ( Welch Ultimate
XB-18 250 x20 mm,5 pm), FiEHH A:McOH + 0.
05% HCOOH, jizh#H B:H,0 + 0.05% HCOOH, ji
i# 20 mL/min, UV/VIS-DAD % {l| £ (200 ~ 800 nm
every 5 nm) . A% H AL (300 ~400 H ) 1)z
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4 HFHERE

WEW 1 L E A (FE) . H NMR (Ace-
tone-d, ,500 MHz) §:7.88 (s,3H,CH-2,2",2""),
7.59 (d,J = 8.1 Hz,3H,CH-5,5",5""),7.16 (t,J
= 7.8 Hz,3H,CH-6,6",6"") ,6.94 (d,J = 7.8 Hz,
3H,CH-8,8',8'"),6.88 (t,J = 7.5 Hz,3H,CH-7,
7',7"") ;HPLC-MS:m/z 360 [ M + H] " at the reten-
tion time 13. 06 min (£ E ¥EME :0-20 min 10% -100%
A;20 ~30 min {£+F 100% A ;30-32 min 100% -10%
A TEAR 5 AR B8 43 ) s HR-( + ) -EST MS: m/z
360. 14948 [ M + H] * ( caled. 360. 14952 for C,; H,q
Ny) o BLEER S ocmiifaE —80 e i
A Turbomycin A,

a2 REAWH AP/ FREE=1:1)'H
NMR (CD,0D,500 MHz) §:7.55 (d,J = 7.9 Hz,
1H,H4"),7.54 (d,J = 7.9 Hz,1H,H4'"),7.30
(d,J = 8.0 Hz,1H,H-7""),7.29 (s,lH,H=2"),
7.28 (d,J = 8.0 Hz,1H,H-7"),7.14 (s,1H, H-

2'"y,7.02 (t,J = 7.1 Hz,1H,H-6") ,7.01 (t,J =
7.1 Hz,1H,H-6""),6.92 (t,J = 7.3 Hz, 1H, H-
5'),6.89 (t,J] = 7.3 Hz,1H,H-5"") ,4.69 (d,J =
6.8 Hz,1H,H-1) ,4.48 (dt,J = 6.7,3.8 Hz,1H,H-
2),3.60 (dd,J = 10.0,3.8 Hz,1H,H-3a).3.48
(dd, J = 11.0, 6.4 Hz, 1H, H3b);"” C NMR
(CD,0D, 125 MHz) §:138.0 (C-7a’),137.9 (C-
7a'’"),129.2 (C-3a"),128.4 (C-3a""),124.0 (C-
2'),123.8 (C-2""),122.1 (C-6"),122.0 (C-6""),
120.1 (C4'),120.0 (C4'"),119.4 (C-5"),119.3
(C-5"),117.9 (C-3"),116.4 (C-3""),112.1 (C-
7'),112.0 (C-7""),76.3 (C-2),66.4 (C-3),38.1
(C-1);( +)-ESI MS:m/z329 [M +Na]*,345 [M
+K]",635 [2M +Na] " ,651 [2M + K] " ; (-)-ESI
MS.m/z305 [M-H] ,351 [ M + HCOO ] ,611 [2M-
H],657 [2M + HCOO] . LA - ¥ids 5 SCik e i —
HO MR A 2 3 ,3- (318 ) 1,2+
_%(3,3-Bis(3-indolyl ) propane-1,2-diol ) ,

a3 AEEE(EG/FRE=1:1),'H
NMR (CD,0D,500 MHz) §:8.21 (s,1H,H-2),8. 19
(m,1H,H-5),7.43 ~7.46 (m,1H,H-8),7.19 ~
7.23 (m,2H,H-6,7) ,4.58 (s,2H,CH,-11),2.07
(s,3H,CH,-14) , DL -8 5 Sk —s0'7 %
®EAE Y 3 S N-(2-(1H-Indol-3-yl ) 2-oxoethyl ) -
acetamide ,

wEWm4 RE R (D FEE=1:1).'H
NMR (CD,0D,500 MHz) §:7.55 (d,J = 7.6 Hz,
1H,CH-5),7.29 (d,J = 8.1 Hz,1H,CH-8),7.07
(s,1H,CH-2),7.05 (dd,J = 8.1 Hz,1.0 Hz,1H,
CH-6),6.95~7.01 (m,1H,CH-7),4.64 (dd,J =
7.8 Hz,5.0 Hz,1H,CH-11),3.35 (dd,J = 10.7
Hz,4.2 Hz,1H,CH,-10a) ,3.13 (dd,J = 14.5 Hz,
7.8 Hz, 1H, CH,-10b) ,1.88 (s,3H, CH,-14);"C
NMR( CD,0D, 125 MHz) §:173.0 (C-11"),137.9
(C-9),129.0 (C4),124.2 (C-2),122.2 (C-7),
119.6 (C-6),119.3 (C-5),112.2 (C-8),111.5 (C-
3),55.9 (C-11),28.6 (C-10),22.5 (C-14) ;HPLC-
MS:m/z247 [M+H] " ,269 [M+Na]*,531 [2M +
K] " and 245 [ M-H ] at the retention time 9.20 min
(BB FEPERL :0 ~ 20 min 10% ~100% A ;20 ~30 min
#FF100% A;30 ~32 min 100% ~10% A, 405
PEWAL AR R4 ) o LA b Hd 5 somkai s — 2 i
YEE Y 4 9 N-C 5L 5 Z R (N-Acetylirypto-
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e s ek (/PR =1:1)H
NMR ( CD,0D,500 MHz) §:8.14 ~8.15 (m,2H,
CH-3,5),7.93 (d,J = 5.5 Hz,1H,CH4),7.58
(dt,J = 8.2,1.0 Hz,1H,CH-8),7.54 (ddd,J =
8.2,7.0,1.2 Hz,1H,CH-7),7.24 (ddd,J = 8.0,
7.0,1.0 Hz,1H,CH-6),2.80 (s,3H,CH,-1);"C
NMR ( CD,0D, 125 MHz) §:142.9 (C-1),142.7
(C-8a),137.5 (C-3),129.9 (C4a),129.5 (C-7),
122.7 (C-5),122.5 (C-5a),120.9 (C-6),114.1
(C4),112.9 (C-8),19.5 (C-1);( + )-ESI MS:m/z
183 [M+H]*,205 [M +Na]*,387 [2M + Na] *;
(-)-ESI MS:m/z 181 [M-H]",217 [M + C1] ; HR-
ESIMS:m/z 183.0927 [M + H]* ( caled. 183. 0917
for C,,H, Ny ) o PA RO 5 Sclikafan — 80, ik
SEALGY S Ry OH-MEBETF[ 3 ,4-b ] 15[ (Harman)

k&6 HFER(HFE)."H NMR (DMSO-
dg ,500 MHz) §:12.16 (1H,bs,-NH),9.96 (1H,s,-
CHO),8.29 (1H,s,H=2),8.12 (1H,d,J = 2.8
Hz,H-5),7.52 (1H,d,J = 7.7 Hz,H-7),7.21 ~
7.29 (2H, m, H-6,8) ;" C NMR ( DMSO-d,, 125
MHz) §:185.4 (-CHO),138.8 (C-2),137.5 (C-
9),124.6 (C4),123.9 (C-7),122.6 (C-6),121.3
(C5),118.6 (C3),112.9 (C-8) . I FHUES X
BRI T — 2 B A ) 6 O | k-3 -
(Indole-3-carboxaldehyde) .

wEH 7T A FE MK CH ) H NMR
(CD,0D,500 MHz) §: 7.54 (1H,d,J = 8.0 Hz,H-
5),7.34 (1H,d,J = 8.0 Hz, H8),7.08 ~7.12
(1H,m,H-7),7.04 (1H,s,H2),7.00 ~7.04 (1H,
m,H-6),3.32 ~3.29 (2H,m,CH,-10),2.34 ~2.42
(2H,m,CH,-11) ;" C NMR (CD,0D, 125 MHz) §:
176.1 (-COOH) ,136.7 (C9),127.1 (C4),121.4
(C2),120.9 (C-7),118.1 (C-5),117.7 (C-6),
113.6 (C3),110.8 (C-8), LA % 5 ScmkiE
—5 s E AL AW T S 3-1] WE TN R (3-In-
dolepropionic acid) ,

e 8 [k (HF ) H NMR
(CD,0D,500 MHz) §:8.09 ~8.11 (1H, m,H-5),
7.97 (1H,s,H2),7.44 ~7.46 (1H,m,H-8),7.17
~7.23 (2H, m, H-6,7);" C NMR (CD,0D, 125
MHz) §:167.9 (C-COOH),136.8 (C9),132.0 (C-
2),126.1 (C4),122.2 (C-7),121.0 (C-6),120.6

(C-5),111.5 (C-8),107.3 (C3), I EHHES L
kAR — 5 O E A ) 8 S 3-15| W TR ( In-
dole-3-carboxylic acid) ,

wEW 9 EOFEMK (K E).H NMR
(CD,0D,500 MHz) 5:7. 88 (s,1H,CH-8),7.67 (s,
1H,CH-5),2.50 (s,3H,CH,-6),2.48 (s,3H,CH,-
7);ESI MS:m/z243 [M +Na] " ,507 [2M +Na] *;
HRESIMS: m/z 243.08776 [ M + H ]°
(cald. 243. 08765 for C,, H,, N,0,) ,265. 06976 and
[M + Na] " (caled. 265. 06959 for C,, H,,N,0,Na) ;
UV (MeOH) N\, (% ):385 (24),350 (32),250
(100) nm. DA -¥de5 5ok s —s0 " M etk
A¥19 )t 2 (Lumichrome )

wEwm10 oA P, BT & A
PE= AN GRS RIS 1 JC A BRI A5 5
76 LC-MS ElEH A RPI WA m/z 654 [M + H] ",
676 [M +Na]* LK 1329 [2M + Na] "{E%5 ., &4
¥ HR-( + )-ESI MS: m/z 654.26653 [M + H]*
(caled. 654. 26702 for C,, H, FeN,O,) . DA RS
SCHRIRE —5 5, WO A ) 10 Sy Ferrioxamine
E,

& 11 [ E R EE) ' H NMR
(CD,0D,500 MHz) 8:7.84 (dd,J = 4.8,1.0 Hz,
1H,CH-6),7.13 (dd,J = 8.0,1.2 Hz,1H,CH4),
7.07 (dd,J = 8.0,4.8 Hz,1H,CH-5),2.38 (s,
3H,CH,-2);”C NMR (CD,0D, 125 MHz) §:153.9
(C3),147.7 (€2),139.5 (C6),123.7 (C5),
123.2 (C4),18.3 (C-2);El:m/z (% ) 109 (100),
81 (10),80 (46) . LI L%ud 5 Scmkafan —5,
WO E LA W 11 Oy 3-58 JE-2- 1 Sk ik BE (2-Meth-
ylpyridin-3-ol) ,

5 I HEBEEMEmE
5.1 EENE

b OB P H R G0 1 o A 8 1 4 i
BRI k""", E 24 FLR A AL A
0.2 mL (4 N3 HE7K , LS I AR P 37 A 2 AR I (Ar-
temiasalina ) #1125 ~30 H . F] DMSO ¥4k&4 1
~11 F i FRALh R R 2 10 pg/mL, 25 IR
JDMSO, A1, LA 10 g/ mlL e J3E AR e it TR T
2 D (Actinomycin D) {2 BAMEXS B A = F473K
By el T ORMERSE 24 h )5 78 WA TR
AFLAFE T I E AR AR L BN, B F LT A
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