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Isolation and Identification of Secondary
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Abstract: Six indole derivatives were isolated and purified from secondary metabolites of Xenorhabdus bovienii SN52 by
silica gel column chromatography, Sephadex LH-20 chromatography and semi-preparative high-performance liquid chro-
matography. Their chemical structures were elucidated by spectroscopic technologies including nuclear magnetic reso-

nance (NMR) and mass spectroscopy (MS) ,and were identified as xenocyloins A (1) ,xenocyloins B (2) ,xenocyloins

C (3) ,xenocyloins D (4) ,xenocyloins E (5) and xenocyloins F (6) ,in which 6 was a new compound.
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L, 868 5.0 o/L,3ieky 15 o/L, Ak = AL U A
e 0.040 g/, 15 LG 0.025 o/L, 30K 1 L,
LB 35905 B F1I 10 o/L, REEHRIRY S5 o/L.,
NaCl 10 g/L Z&M8K 1 LM ¥ 35 3% . #2506 6. 13 o/
L, A 21.29 ¢/L,MgS0, 1.50 ¢/L, (NH,),S0,
2.46 g/L, KH,PO, 0. 86 g/L, K,HPO, 1. 11 g/L,
NaSO, 1.72 ¢/L, 25087k 1 L, pH ¥ 7.0 ~7.2,
1.2 FERFINIE

R At TR Ol A e 7 PR
(255 A AL 2 X R A R A A s B (S
Sigma-Aldrich 73 w] ) , ¥ 2 87 fif B (75 5 1 V4L T
J7), Sephadex LH-20 #¥ )2 #i7 & i ( Fij i Pharmacia
AT XAD-16 AL (2 177 0 B 156 B 52 2 A5 PR
N AR U SR A A T AR (i 2 IS A A PR
o) TR 7E AL O M IR TRA R A ),
Agilent 1260 #43 AH 43 H7 435 A (55 [E Agilent 2
Al) , AP-300 B! q e e ( HAS Atago A7), Agi-
lent 6540 “KAT I ] B34 ( 52 [ Agilent A 7)) , AV-
600 Hz A% IRAX (FEE Bruker 247]) o
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2.1 EHHEFRRAZE

FERAFEAE-80 C B AR IR VK AR () SN52 [ M 12
FifE NBTA [R5 535555 12,28 °C 1557 48 h, ¥k
W) R 0 A TR TR, B B3 20 mL LB $i57 5
1 100 mL =fakiH,28 °C 180 rpm ¥R{% %55 24 h,
B HAE R T — 2 BB AP 55 92 F1 568 20 g B
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TR . LA 8% BT & , W A W 42 8 T 1k = #f
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GBI EHOR . RS 2 R B AR o K R R
YA 0.5 L 50% W EE7K B W 2047 4385, i Js H 2
R R e 2 4 R, B S B A U, Il
JEAR RIS B IR YR 20 ¢, N F—H otk
o
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I R R TR LU L ETR A VR A 0 I,
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BRI R S, 2T 254 nm AN L & TLC
R, 28 15% We i Y € ), F B b dl o & 91 )5 B
O3S BARAL S 2 at i AT R AT BE AL JZ M AT
sy aife, i J5 R HPLC {8, FH /3 A (4.6 x
250 mm) 438, HPLC 4385 45145 0 ~ 30 min, /5
e DN 20% BB EEVER ) 100% . FRE HPLC 23 Hr4h
R, R H HPLC P #5835 4 (9. 4 x 250 mm) il 5%
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Ze it HPLC 4347, B o HLfil 48 4510 R 56 % WY B 254
JEVE AR A 1(43 mg) F12(24 mg)
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223k HPLC 437, o 2 H il 48 25 44 0y :60% HH B4
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JBE, 7524 E 9 5(10.2 mg) F1 6(53.2 mg)

3 ZEHMETE

&1 Ly ,.'H NMR (CDCL,, 600
MHz) §:8.28 (1H,s,NH),7.65 (1H,d,J = 7.86
Hz,H4),7.32 (1H,d,J = 8.05 Hz,H-7),7.21
(1H,d,J = 7.46 Hz,H-5),7.16 (1H,d,] = 7.43
Hz,H-6),7.01 (1H,d,J = 1.87 Hz, H-2),4.70
(1H,dd,J =7.09,4.49 Hz,H2'),3.67 (1H,s,
OH),3.33 (1H,dd,J =15.03,4.44 Hz, H-1"),
3.07 (1H, dd, J =15.03,7.15 Hz, H-1"),2.91
(1H, hept,] =6.82 Hz,H4') ,1.16 (3H,d,J =
7.07 Hz,R* =CH,) ,1.06 (3H,d,J =6.65 Hz, H-
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xenocyloins A, 73728 C,H,,NO,, Z5 g = an & 1
FR .

&2 JLEmkY . H NMR (CDCLy, 600
MHz) §:8.17 (1H,s,NH),7.64 (1H,d,J = 7.86
Hz,H4),7.34 (1H,d,J = 8.09 Hz, H-7),7.20
(1H,m,H-5),7. 14 (1H,m,H-6),7.06 (1H,d,J =
2.23 Hz,H-2) ,4.62 (1H,dd,J =7.25,4.42 Hz, H-
2'),3.61 (1H,m,0H),3.32(1H,H-1"),3.04 (1H,
m,H-1"),2.78 (1H,m,H4"'),1.68 (1H,m,R* =
CH,CH,),1.45 (1H,m,R* = CH,CH,) ,0.89 (3H,
t,J] =7.46 Hz,R* = CH,CH,),1.01 (3H,d,J =
6.70 Hz,H-1"") . LI L ¥cde 5 3k — 2, dop e
A% E M xenocyloins B, 43§ N CsH,NO, , 45
F=nE 1 R

wE&w 3 JLEkY . H NMR (CDCL,, 600
MHz) §:8.25(1H,s,NH),7.66 (1H,d,J = 7.86

Hz,H4),7.36 (1H,d,J = 8.08 Hz, H-7),7.21
(1H,t, J = 7.51 ,H5),7.15 (1H,t,J = 7.45,H-
6).7.03 (1H,d, J =1.90 Hz,H-2) ,5.48 (1H,dd,
J =7.87.4.97 Hz,H-2") ,3.28 (1H,dd,J =15.07,
4.94 Hz,H-1'),3.21 (1H,dd,J =15.07,7.91 Hz,
H-1'),2.74 (1H,m,H4'),2.07 (3H,s,COCH, ),
1.11 (3H,d,J = 6.97 Hz,H-1"") ,1.00 (3H.d,J
= 6.75 Hz,R* =CH,) . DA F%de 530k %k, i
Bl A W % %€ A xenocyloins C, 43 T8 Cs Hy
NO;, £5# =0 1 FiR

e 4 LEaMmRY. [o]] +42.67° (c
1.0,CHCL, ) ;'"H NMR ( CDCL,, 600 MHz) §:8.25
(1H,S,NH) ,7.66 (1H,d,J = 7.86 Hz,H4) 7.35
(1H,d,J = 8.05 Hz,H-7),7.21 (1H,t, J = 7.50
Hz,H-5),7.16 (1H,t,J = 7.44 Hz, H6),7.04
(1H,d, J =1.69 Hz, H2),5.49 (1H,dd, ] =
8.16.4.61 Hz,H=2').3.31 (1H,dd,J =15.15,

x1 LAY S N6 PRREEEIRE(CDCL)

Table 1 NMR data of compounds 5 and 6 (CDCI,)
5 6
No.
Sy (multi, Hz) dc Sy (multi, Hz) Sc
2 7.05 (d,2.29) 122.7 7.02 (s) 122.9
3 110.6 110.6
4 7.64 (d,7.87) 118.7 7.63 (d,7.67) 118.6
4a 127.3 127.3
5 7.20 (m) 122.1 7.21 (1,7.29) 122.0
6 7.15 (m) 119.5 7.16 (1,7.22) 119.5
7 7.35 (d,8.08) 111.1 7.35 (d,7.92) 111.2
7a 136.0 136.0
. 3.19 (dd,15.14,8.21) 6.4 3.30 (dd,14.97 ,4.44) 6.7
3.30 (dd,15.15,4.61) : 3.23 (dd,14.92,7.86) )
2 5.48 (dd,8.21,4.60) 76.6 5.50 (m) 77.2
3/ 210.7 211.5
4’ 2.63 (m) 44.1 2.75 (m) 37.6
1" 0.98 (d,6.67) 15 0.98 (d,6.71) 18.7
COCH, CH, 173.7 173.8
COCH,CH,4 2.37 (m) 27.3 2.38 (m) 27.3
COCH, CH, 1.09 (1,7.75) 8.8 111 (1,7.44) 8.8
o 1.75 (m)
R* =CH,CH .
2 1.39 (m) 261
R? = CH,CH, 0.88 (t,7.48) 11.4
R* =CH, 1.15 (d,7.20) 17.5
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4.58 Hz,H-1"),3.20 (1H,dd,J =15.14,8.20 Hz,
H-1'),2.65 (1H,m,H4"),2.07 (3H,s,COCH,),
1.76 (1H, m,R> = CH,CH,),1.40 (1H, m, R’ =
CH,CH,),0.99 (3H,d,J = 6.78 Hz,H-1""),0. 89
(3H,t,J = 6.75 Hz,R* =CH,CH,) ., DI %35
kD — 2, o b A W % 4 xenocyloins D, 43T
XK C,; H, NO, , 25 AN 1 s .

weEms KRy, [al) +49.00° (c
1.0,CHCI;) ;'"H NMR (CDCl, ,600 MHz) #1°C NMR
(CDCl,,150 MHz) %fis (W36 1) 530k — 8, %
4571»[§A%%%j\j xenocyloins E, 43 F N Cs Hy

0,, Z5# & 1 fros o

EWm6 LMY, [«]] +59.67° (c
1.0,CHCL,) ; HR-ESI-MS [M + Na]* m/z 310. 1417
(caled for C,, H,, NO,Na,310. 1419) , #f & HAH X 43
F R 287, 0 F ok C,H, NO,, 7E°C NMR
WIRT 17 G5, 3% SR BTk af o 1 53+ XA W
4 #2430 DEPT Fl HSQC B3 , il #EWr b4 4

6 & H 5 AR (S, = 211.5,173.8,136.0,127.3,

110.6) ,7 AN B (8, = 122.9,122.0,119.5,118.6,
111.2,77.2,37.6) ,2 g (8. =27.3,26.7) 1 3
MAawk (8. =18.7,17.5,8.8) , A4 Mk &4 6
A5 #9'H NMR #1°C NMR %4, % 90— %%+
IR ) AR EAEY 6 ik G 5 b —
L EAES (8, =1.39,1.75,8, = 26.1;5, = 0.88,5,
= 1L4), mism 7 HEES (8, = 1.15 8c =
17.5) , 255438 HMBC F1 COSY g% (18 2) , %
YK G Y 6 Mzt 1 R, mTIREW S %ﬂ
6 MR ATE, HEM LA 2 6 B AL i 37 A A

1 RI=H, R*CH, 4R!=COCH;, R*=CH,CH;
2 R'=H,R™=CH,CH; 5 R'=COCH,CHj, R*=CH,CH;

3 R'=COCH;, R*=CH; 6 R'=COCH,CH;, R™=CH;

Bl #®&Ew1~6mEmX

Fig.1 Chemical structures of compounds 1-6
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Fig.2 Key COSY and HMBC correlations of compound 6
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