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Abstract: Four heterocyclic glutarimide antibiotics namely cycloheximide (1) iso-eycloheximide (2) 4— 2"« 3"( S)
5"('S) 3" 5"-dimethyl2"-oxocyclohexylidene) ethyl piperidine2 6-dione (3) and 4- 2"« 3"(R) 5"( S) 3" 5"-dime-
thyl2"-oxocyclohexylidene) ethyl piperidine2 6-dione (4) were isolated from the endophytic actinomycete Streptomy—
ces sp. KIB271. Their structures were identified through mass spectrometry and NMR experiments. Among them com—
pound 4 was reported for the first time as a natural product. In the antimicrobial experiments 1 exhibited obvious antifun—
gal activity in vitro against most of the tested fungus and was considered as one of the main antimicrobial constituent
from Streptomyces sp. KIB271.
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Fig. 1 Chemical structures of compounds 14 HPLC
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( i (FBA~FBS) FB-
Chromaster 5430 ; YMC-Triat Cig 55% -
1(4.1mg) 2(2.0 mg) . FB2
(250 x 10 mm 1. D.);
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RP18 230 ~400 ( EMD L5
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1.2 S .
1~4 ( Escherichia coli ATCC
Slrept:)m)ices °P- KI?_?71 8099) . ( Staphylococcus aureus ATCC
( 102%45 25°97) 6538) . ( Saccharomyces cerevisiae) .
165 RNA ( Penicillium decumbens ATCC 10436) .
° ( Gibberella saubinetti) . ( Magnaporthe grisea
° ( Hebert) Barr. ) . ( Botrytis cinerea) .
( Colletotrichum gloeosporiodes)
( Fusarium oxysporum f. sp. Vasinfectum)
° ( Fusarium coeruleum) . (Al-
1.3 ternaria solani) . ( Valsa mali Miyabe) .
: MS 20 ( Fusarium solani) . 1( Fusari—
g/L( ) 20 g/L um oxysporum Schl.) | 2( Fusarium oxys—
20 g/L pH = 7.0 porum) ( Verticillium dahlia)
. TSB . 5
17 g/L 3¢/l 5 ¢g/L pg/mL
2.5 g/L 2.5g/L pH=7.3 + 0.2, 50% DMSO-
50 g/L 10 ¢/L o
0.1g/L 5 g/L Mops 21 g/L
Trace elements 1 mL/L K,SO, 0.25 g/L MgCl, 2
7H,0 10 g/L pH = 7.2. 2.1
MS 10 1 ; Cis Hy
50 mL 250 mL 28 C NO,; ESI-MS m/z:282 M +H *;'H NMR ( CDCI,
250 rpm 2 do 600 MHz) 6:8.49 (1H s 1-NH) 4.19 (1H dd J =
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12.8 3.2 Hz H8) 2.78 (1H dd J = 16.8 3.9
Hz H-5a) 2.76 (1H dd J = 12.5 2.8 Hz H-3a)
2.65(1H m HA1) 2.51 (1H m H9) 2.46 (1H
m H4) 2.34 (1H dd J = 12.2 3.3 Hz H3b)
2.33 (1H m HSb) 2.18 (1H m H43) 1.93
(1H m H42b) 1.90 (1H m Hd4a) 1.81 (1H
m H-44b) 1.63 (1H dd J = 10.3 7.0 Hz H-
7a) 1.61 (1H m H42a) 1.22 (3H d J = 7.2
Hz H46) 1.21 (1H dd J = 10.7 3.7 Hz HTb)
0.97 (3H d J = 6.3 Hz H45) ;”C NMR ( CDCI,
150 MHz) 6:216.7 (CH0) 172.8 (C-6) 172.6 ( C-
2) 66.6 (C8) 50.2 (C9) 42.7 (C42) 40.6
(C41) 38.5(C3) 38.0(CH) 37.3 (C5) 33.1
(C44) 27.6 (C4) 26.8 (Cd3) 18.4 ( C6)
14.3 (C45) . ¢
1  cycloheximide.

2 ; C,s Hy; NO;
ESI-MS m/z:282 M +H *;'H NMR ( CDCl, 600
MHz) §:8.32 (1H s 1NH) 3.78 (1H m H-8)
2.79 (1H dd J = 17.2 4.2 Hz HS5a) 2.74 (1H
dd J =13.7 7.8 Hz H3a) 2.53 (1H m H4)
2.46 (1H m H41) 2.38 (1H dd J = 13.5 6.9
Hz H3b) 2.32 (1H dd J = 17.4 4.3 Hz H-5b)
2.28 (1H m H9) 2.05(1H dd J = 9.5 4.5 Hz
H-42a) 2.03 (1H m H43) 1.97 (1H m H-4a)
1.56 (1H dd J = 10.5 2.5 Hz H9a) 1.42(1H
dd J =10.0 2.2 Hz HFb) 1.21 (1H m H-4b)
1.11 (1H m HA2b) 0.99 (3H d J = 6.0 Hz H-
16) 0.97 (3H d J = 6.0 Hz H45);" C NMR
(CDCl, 150 MHz) §:217.1 ( C40) 172.6 ( C6)
172.4 (C2) 68.9 (C8) 55.4 (CY9) 45.2 (C-
11) 44.9 (C42) 39.5 (Cd4) 38.8 (C3) 38.5
(CF) 37.0(C5) 27.0 (C4) 31.6 (C43) 21.2
(Cd6) 14.2(C45) .

; 2 iso-eycloheximide,

3 ; CsH,,
NO,; ESIMS m/z:264 M +H *;'H NMR CDCI,
600 MHz) §:7.80 (1H s 1-NH) 6.42 (1H t J =
7.7 Hz H8) 2.73 (1H brd.t J = 7.6 Hz H-5a)
2.70 (1H brd. t J = 7.4 Hz H3a) 2.59 (1H dd
J = 13.2 6.3 Hz H44a) 2.56 (1H m HA1)
2.34 (1H m H-5b) 2.31 (1H m H3b) 2.23
(1H m H43) 2.212.11 (2H m HY) 2.06 (1H
m H44b) 2.02 (1H m H4) 1.754.66 (2H m

H42) 1.14 (3H d J = 7.1 Hz H45) 1.06 (3H
d J = 6.5 Hz H46) ; "C NMR ( CDCl, 150 MHz)
8:203.7 (C40) 171.5 (C2 and C6) 138.5 (C-
9) 132.7 (C8) 40.6 (C41) 38.3 (C42) 37.6
(C3 and C5) 34.9 (C44) 32.6 (CT) 30.3 (C-

13) 26.0 (C4) 21.2 (C46) 17.3 (C45) .
67 3 2
6-  4— (E)2{(3"S 5"S) 3" 5"- 2
) - -
4 ; CISHZI

NO,; HRESI-MS m/z 286. 1418 M + Na * ( caled
for C,5 H,, NO; 263.1521);'H NMR ( CDCl, 600
MHz) 6:7.81 (1H brs 1-NH) 6.35 (1H t J =
7.5 Hz H8) 2.73 (1H m HS5b) 2.71 (1H dd J
=12.2 6.0 Hz H3a) 2.70 (1H m Hd4a) 2.39
(1H m H41) 2.34 (1H brd.t J = 6.1 Hz H-
S5a) 2.33 (1H dd J = 11.7 6.0 Hz H3b) 2.23
(1H m H4) 2.202.16 (2H m HY) 1.97 (1H

m H42a) 1.91 (1H m H44b) 1.87 (1H m H-
13) 1.27 (1H m H42b) 1.13 (3H d J = 6.7

Hz H45) 1.05 (3H d J = 6.1 Hz H46);"C
NMR ( CDCI, 150 MHz) &:203.2 ( C4d0) 171.2
(C2 and C6) 139.2 (C9) 131.8 (C8) 44.2
(C4d1) 40.9 (CH2) 37.6 (C5) 37.5 (C3)
36.4 (Cd4) 32.6 (C¥) 30.5 (C4d3) 30.3 (C-
4) 22.2(C46) 15.9 (C45) .
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3 4 ¥
3 4 C-
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o H42
3:8:1.754.66 (2H m H-
12) 4 12 H .5
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Table 1  Antifungil activities of compound 1

« )

diameter of inhibition zones ( nystafungin mm)

Compound Penicillium 1 2 Magnaporthe
Saccharomyces  decumbens Fusari F. oxysporum P Fusarium grisea Gibberella
sar . oxysporum
cerevisiae ATCC usarum Schl orysporum

solani ( Hebert) saubinetti
coeruleum

10436 Barr

F. oxysporum
f. sp.
Vasinfectum.

1 22(15) 9(18) 16( 10) 26( 20) 10( 17) 25(22) 10( 25) 17(22) 12( 11)
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