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Abstract: Two new germicidins, namely, germicidin D) @nd germicidin EJ), together with two known ones
germicidin @) and acetamided] were isolated from the endophyfreptomyces sp. A00122 ofCamptotheca
acuminata. The structures of the isolated compounds wereiddted by spectroscopic analyses, including 1D-
and 2D-NMR experiments HR-Q-TOF mass spectrométngimicrobial assays with compoundsand?2 were
carried out; they had shown no effect on the ghoofttested bacteria or yeasts.
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1. Microbe Source

Camptotheca acuminata is a plant native to mainland China, and produaegromising
antineoplastic agent camptothecin (CPT) [1]. As émelophytes may play important roles in the
synthesis or transformation of these bioactive aomgs [2], we embarked on the isolation of
endophytic microorganisms fronCamptotheca acuminata and the search for novel bioactive
compounds from them [3,4].

The strain A00122 was isolated from rootsGaémptotheca acuminata collected from Youxi
Beizhai Nature Conservation Area. The 16S rDNA seging (GenBank accession number:
EU009996) was performed to characterize it 8septomyces species.

2. Previous Studies
Endophytic microorganisms from pharmaceutical gamave been widely recognized as an

important source of novel bioactive natural produstich as antibiotics, antitumor and anti-infectio
agents, and plant growth regulators8 [5,8].
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3. Present Study

The spores of A00122 grown on YMG plates were usethoculate YMG agar medium
(yeast extract 5 g/L, malt extract 10 g/L, glucésg/L, agar 15 g/L, pH 7.2, 20 mL/plate), and the
plates were incubated at 28 °C. The fermentatioase werformed twice. During the first time, 8 L
were cultivated for 11 days, and the second timefd 7 days. The cultures were diced and extchcte
with EtOAc/MeOH/AcOH (80: 15: 5), and then partited between EtOAc and double distilleg0Hl
respectively, to afford\l (1.2 g, EtOAc extract of 8 L fermentation) af# (0.65 g, EtOAc extract of
5 L fermentation).

Al (1.2 g) was subjected to MPL@&R-18 (80 g); gradient aq. acetone (30, 50 and 70%, resp
1.5 L/each)) to affordA1A-A1H. A1B (170 mg) was subjected to column chromatography (CC)
(Sephadex LH-20 (140 g); MeOH) to produce two fractiodslB1 and A1B2. A1B2 (30 mg) was
subjected to MPLCRP-18 (45 g); acetone/ddi®, 1 : 9) to afford fraction81B2a andA1B2b. A1B2a
(15 mg) was subjected to MPL®R-18 (45 g); acetone/ddi®, 1 : 4), and further purified by CC
(SiO,; petroleum ether/ethyl acetate, 4 : 1; 7 : 2)litam 4 (12 mg).A1B2b (7 mg) was purified by
CC (SiQ; petroleum ether/ethyl acetate, 9 : 1; 8 : 1)litam 3 (3 mg).

A2 (0.65 g) was subjected to MPLEBR-18 (80 g); gradient aq. acetone (30, 50 and 70%, resp
1 L/each)) to affordA2A-A2D. A2B (80 mg) was purified by CCSéphadex LH-20 (45 g); MeOH),
and subjected to MPLCRP-18 (30 g); acetone/ddi®, 1 : 3) to afford fraction®\2B1 and A2B2.
A2B1 (10 mg) was crystallized in acetone/d@Hsolution at r.t. to obtaif (4 mg).A2B2 (12 mg) was
subjected to MPLCRP-18 (30 g); acetone/ddi®, 1 : 3) to obtairl (9 mg).

The chemical structures of the isolated compoundst were elucidated by analysis of 1D-
and 2D-NMR data and HR-Q-TOF mass spectrometrym@étin D (1) and germicidin EZ) are new
germicidin derivatives, while germicidig)® and N-acetamided) are known ones.

Figure 1. The chemical structures of compourdds4.

Compoundl was isolated as a white powder. The molecular diteinof 1 was determined to
be GiH1Os by its HR-Q-TOF-MS 1fvz 235.1064 [M + N&]) and NMR data (Table 1Jo]*%: +
3.40 (c 0.50, CDCY)). The IR spectrum showed the absorptions for aarbgroups (1745 cify. The
¥C-NMR and DEPT spectra df exhibited 11 carbon signals corresponding to ti@kg two CH,
two CH, as well as four quaternary carbon atomspéation of HSQC, HMBC, antH,'H-COSY
experiments readily revealed a germicidin-typecitne ofl [9]. The HMBC correlations from Me(7)
to C(2) and C(6), from Me(9) to C(5), C(8) and Q(Ifiom Me(11) to C(8) and C(10), from¥L(6)
to C(1) and C(3), from H-C(4) to C(2) and C(5), rmjowith the'H,'H-COSYs H-C(6}->Me(7),
Me(9)—~H-C(8)—~H»-C(10) —>Me(11), led to the establishment of the structdré. ¢Figures 1 and 2).
Thus, compoundl was determined to be 6-sec-butyl-3-ethyl-3-hydrakitpyran-2,4(3H)-dione,
named as germicidin D (Figure 1).
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Figure 2.'H-'H COSY correlations<) and selected HMBC (H C) correlations ofl.

Compound2 was isolated as colorless needle crystals. Thesgudr formula of2 was
determined to be {gH;40, by its HR-Q-TOF-MS ¥z 221.1073 [M + N&])) and NMR data (Table 1).
[a]ZOD: - 2.7% (c 0.11, CDCJ). The IR spectrum showed the absorption bandsddvonyl groups
(1744cm). The structure of was established by comparison of its NMR data witse ofl. The
spectroscopic data of both compounds were sinmeberept for a 2-propyl group instead of a 2-butyl
chain was bonded to C(5) in compounhavhich was confirmed by the HMBC correlations frone ()
and Me(10) to C(5) and C(8), and tHé,'H-COSYs Me(9}>H-C(8)—~Me(10). Thus, compound
was determined to be 3-ethyl-3-hydroxy-6-isopropiyran-2,4(3H)-dione, named as germicidin E.

Table 1."H- and"*C- NMR Data ofl and2 (150 and 600 MHz, resp., in CDE1din ppm,Jin Hz.

. 1 2
Position H 130 1y 1o

1 - 167.8 ¢) - 167.6 §)
2 - 91.5§¢) - 91.6 6
3 - 191.7 ¢ - 191.6 §)
4 5.72 §) 104.7 @) 5.72 §) 103.3 @)
5 - 1755¢) - 176.4 §)
6 201¢,J=7.5) 30.79) 2.02¢,J=7.5) 30.79)

7 1.02(J=7.5) 7.24) 1.00¢ J=7.5) 7.24)

8 2.45 (n) 40.1 ¢) 2.19 Geptet, J= 6.8) 33.04)
9 1.24 @d,J=6.9, 2.2) 17.1q) 1.26 ¢,J=6.8) 19.2¢)

1.58 ) _

10 1.74 ) 26.5 () 1.25¢,J=6.8) 19.3¢)
11 0.94¢J=17.5) 11.4¢) - -

The antimicrobial activities of and2 were tested against bacterigsgherichia coli (CMCC
(B) 44103), Bacillus subtilis (CMCC (B) 63501),Bacillus pumilus (CMCC (B) 63202) and
Saphylococcus aureus (CMCC (B) 26003)), and yeast#éndida albicaus (AS 2.538)) using Oxford
plate assay system. The results showed that cordpdiand2 had no effects on the growth of tested
bacteria or yeast at a concentration of 1mg/ml witbading volume of 2(l.

Germicidin 3 was first isolated from the submerged culture &freptomyces
viridochromogenes NRRL B-1551, has an inhibitory effect on the garation of its own arthrospores
at a concentration as low as 200 pM [9]. The geatiom inhibition activities oflL and2 need to be
further investigated.
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