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Abstract: A new cycloheximide derivative, Cycloheximide acid (1) and two known compounds-)¢
anhydrocycloheximide 2), and I-cycloheximide 8) were isolated from the EtOAc extract of the straf
Sreptomyces sp. Z00045. The structure was determined on the bdstmwprehensive 1D and 2D (COSY,
HMQC, HMBC) NMR and MS analyses.
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1. Introduction

Microbes have always been a rich resource forrgetitad molecules with novel scaffold to
overcome the limitation of existing drugs. Among tB2 500 biologically active compounds from
microbes, 45% are produced by actinomycetes, 38%uthgi and 17% by unicellular bacteria [1].
More and more novel metabolites are being discogeftiom microbes which act as always a major
participant in the global pharmaceutical and neetuéical industry [2-5]. In the course of screening
for new compounds from marine environment, a stohifireptomycetes was isolated from sea water
of the East China Sea. Investigation on the chdmmastituents of the EtOAc extract yielded a new
cycloheximide derivative, cycloheximide acid Al), along with two known compounds;){
anhydrocycloheximide2)), andl-cycloheximide 8) [6,7]. In this paper, the compounds isolation and
structure elucidation were reported

2. M aterialsand M ethods

2.1. Microorganism Material

The marine derivedtreptomyces sp. was isolated from seawater collected from thst EChina Sea,
Wenzhou, Zhejiang Province, China in Oct. 2009.

Y Corresponding author: E-Maituxl@cugb.edu.cnPhone:086-10-823191 Fax: 086-10-82320065

The article was published by Academy of Chemistrglobe Publications
www.acgpubs.org/RNP © Published 08/05/2013 EISSO71&167



293 Xu et.al., Rec. Nat. Prod. (2013) 7:4 292-295

2.2 .Fermentation and Isolation

A small spoon of spores growing on Gause’s agant sleas inoculated into a 250 mL conical
flask containing 40 mL of Gause’s synthetic mediama the flask was incubated at Z3for 5 days
on a rotary shaker at 160 rpm. Then 20 mL of tlseiltant seed culture was inoculated into 500 mL
>> 1000mL conical flask each containing 300 mL ighiid medium [composed of glucose (1.0%),
maltose (1.0%) and yeast extract (0.3%), GdQ015%), MgC] (0.02%), soybean cake meal (3%)
and natural seawater, then adjusting its pH to, a4 20 flasks were cultured at 28°C for 10 days o
a rotary shaker at 160 rpm.

The culture broth was extracted with EtOAc exhaesi and the solvent was removed under
reduced pressure at <50 °C to yield a brown residihe EtOAc extract (1.2 g) was subjected to
normal phase silica gel (200-300 mesh) columneloted with a gradient of increasing MeOH (0-
100%) in dichloromethane. The fraction eluted by%15MeOH in dichloromethane was
rechromatographed over Sephadex LH-20 using GNIEIOH (3:1) to afford four subfractions. The
third subfraction was further separated by reved®abe preparative HPLC using MeOHCH(70:30)
as mobile phase to yield compourid&.0 mg),2, (3.2 mg) anc (4.0 mg).

Cycloheximide acid A(1), white amorphous powderg]”, + 8.4 ¢ 0.1, MeOH); ESIMSWz
296 [M+H]"; HRESIMS:m/z 296.1498 (calcd for £H,;NOs, 296.1492); forH NMR and**C NMR
data, see Table 1.

Figure 1. Structures of compounds-3

3. Results and Discussion

3.1. Sructure elucidation

Compoundl was obtained as a white amorphous powder. Higblutsn ESI-MS revealed a
pseudo molecular ion peak at m/z 296.1498 for [MrKfalcd. 296.1492) >> pseudo molecular ion
peak at m/z 296.1492 for [M+H]+ (calcd. 296.1498responding with the molecular formula
C1sH»:NOs and six degrees of unsaturation. Analysistbfand*C NMR data forl, along with 2D
NMR data, indicated the presence of 3-glutarimidybiety characteristic of the cycloheximide,
including two carbonyl carbon8q175.1, C-2 and C-6), two methylene groufs38.2, C-3 and C-5;
oy 2.39, 2H, and 2.66, 2H,,k8 and H-5), and one methinéd 31.7, C-4;6, 2.36, H-4). Apart from
these moieties, the NMR data fbishowed one trisubstituted double botig 134.7, C-9, and 141,1,
C-8; 04 6.83, d, J=7.5 Hz, H-8), one carbonyl grodp 211.5, C-14), one carboxyl groug:(170.9,
C-10), one methined¢ 31.7, C-1235y 2.17, H-12), three methyleneb{(34.6, C-7:84 2.36, B-7), 6c
34.3, C-11;64 2.29, 2.23, KH11) and §c 51.4, C-135y 2.45, 2.34, K13)], and two methyl groups
[(8c 30.7, C-153,, 2.12, H-15), B¢ 20.2, C-165, 0.88, H-16)]. Through careful analysis of thd-

H COSY, the moieties from C-8 to C-7, through 423 and C-5, and from C-11 through C-12 to
C-13 and the methyl group at C-12 were establigkraglre 1). The HMBC correlations from H-8 to
C-9 and C-10 revealed that the carboxyl group (Cvtés attached to the vinylic carbon C-9. The
HMBC correlations from k15 to C-14 and C-13 established the connectiam @13 through C-14
to C-15. The HMBC correlations from#3 and H-5 to C-2 §c 175.1) revealed the cycloheximide
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moiety. The HMBC correlations from H3 and H-5 to C-7 and from H-8 to C-4 revealed that the
cycloheximide moiety and the side chain were cotatebetween C-4 and C-7. From the ROESY
spectra the correlation from KH7 to H-16 revealed that the double bond of compoundias E
configuration. From the point of biosynthesis, #fisolute configuration of C-4 was assigned.

Figure 2. 'H-'H COSY correlations and the selected HMBC corretetiof compound and the structure of
compoundl

The known compounds—)-anhydrocycloheximide 2) and I-cycloheximide 8) [6, 7] were
identified through direct comparison with publistdata.

Table 1. 'H and"*C NMR data for compountl (at 500 MHz in CROD, Jin ppm,J in Hz).

No. H C COSY HMBC
2 175.1 (C)
3 2.66(1H, dd, 16.0,3.5)38.2 (CH) H-3b,H-4  C-2,C-4,C-5, C-7
2.39 (1H, m) H-2b, H-4  C-2,C-4,C-5,C-7
4 236 (1H, m) 31.7 (CH) H-3,H-5 C-3,C-5,C-7
5 2.66(1H, dd, 16.0,3.5)38.2(CH) H-4,H-5b  C-3,C-4,C-6, C-7
2.39 (1H, m) H-4,H-5a  C-3, C-4, C-6, C-7
6 175.1 (C)
7 2.36 (2H, m) 34.6 (Cp H-8 C-3,C-4,C-5,C-8,C-9
8 6.83(1H,d, 7.5) 141.1 (CH)H-7 C-4,C-7,C-9, C-10, C-11
9 134.7 (C)
10 170.9 (C)
11 2.29 (1H, m) 34.3 (Cp H-11b, H-12 C-8, C-9, C-10, C-12, C-13, C-16
2.23 (1H, m) H-11a, H-12 C-8, C-9, C-10, C-12, C-13, C-16
12 2.17 (1H, m) 31.7 (CH) H-11,H-13 C-9, C-11, C-13,C-16
13 2.45(1H, dd, 16.0, 7.0) 51.4 (GH H-12, H-13b C-11, C-12, C-14, C-16
2.34 (1H, m) H-12, H-13a C-11, C-12, C-14, C-16
14 2115 (C)
15 2.12 (3H, s) 30.7 (CH) C-13,C-14
16 0.88 (3H, d, 7.0) 20.2 (G H-12 C-11, C-12,C-13
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