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Section A-Abstract and Knowledge
introductions

1) Abstract
2) Learning More




' / 1. Abstract

Two new pyran-2-ones, nocardiopyrones CHLIEEH) A and B (1 and 2,
resp.), along with four known compounds, pyridinols CHEFER;) 3-5,

and 1-acetyl ( ZHt) -B-carboline (M) were isolated from the
alkalophilic actinomycete (FEMIEILZEE ) Nocardiopsis alkaliphila
(FETRPERLE R IREJE)  sp. nov. YIM-80379.

Relevant experimental methods:

spectroscopic analysis,

CD spectra,

the quantum-chemical ECD calculation (&= 45 H Tl
RIED

HR-ESI-MS,



Knowledge introductions

1) What is Pyran?

Pyran is completely containing one atom of oxygen unsaturated six-member heterocyclic
compounds. Not replace pyran has not been found in nature, its value is not big, but pyran
derivatives (fiT4E#)) , especially pyrone, widely exists in many natural natural substances.

For example: Coumarin (5. 25) . Flavones (#Ei) . Isoflavones (FEEHA) .
anthocyanidin (f£7 &)

2) Characteristics of the Nocardiopsis

Base yarn breaking into aureus corpuscle.
Section of the wire breaking into different size.
Aerobic (FFE) .

Gram positive.

No acid.

Etc.



' / 1. Abstract

Compounds 1 and 2 showed weak antibacterial activities

against Pseudomonas aeruginosa (£ .MU ) , Enterobacter aerogenes (=
S ) |, and Escherichia coli CKJgATE )  with MIC values of 20-48 uM.
Compound 2 showed weak antimicrobial activities against Candida albicans ( &
SIKE ) and Staphylococcus aureus (418 iR %) BK B ) with MIC values
of 24 and 48 uM, respectively.

MIC: Minimum inhibitory concentration (F/MIEE L)



Section B-Introduction

1) Generate and environment
2) Simple examples

3) Chemical structures of compounds




— / 1. Generate and environment

Alkalophilic microorganisms as a kind of extreme microbes can grow
optimally.:« at pH values above 8.5 ,and maintain pH homeostasis::by Na +
(Li +)(K + )/H + antiporters (IF[Hiz%idz ) to adapt the high-pH
environment . Previously, they identified a new alkalophilic actinomycete

strain that they named as Nocardiopsis alkaliphila sp. nov.YIM-80379 from a
desert soil sample collected in Egypt .

+Some genes encoding (%Wt ) the enzymes (i) of secondary metabolism can be controlled by the
microbial regulatory system in the microorganisms



2) For instance

1. The ipn A gene encoding isopenicillin (#7522 ) N synthetase (& EE)
in the fungus Aspergillus nidulans (4% /17 ) is under the control of the pH-
regulatory system, and externals.s alkaline pH can make the strain produce higher
levels of penicillins (% % ) . These suggested that the secondary metabolites of
microorganisms might be regulated by external pH. In some cases, the pH effects
were stronger than C and N effects.

2. Since 1980, some new antibioticss++ have been identified from alkalophilic
microorganisms, such as 1907-11, 1907-VIII. Interestingly, when alkalophilic strain
1907 was cultured at neutral+ pH, the cells grew well, but none of 1907-1II and
1907-VIII was detected in the broth.

IPN(Interpenetrating Polymer Network)
HILR R &Y, ANREEY RS E R —
AEAR, HEEY | AN 2R KA RS S .



3) Chemical structures of compounds

Chemical studies on secondary metabolites at pH 10 resulted in the isolation and
identification of two new pyran-2-ones, nocardiopyrones A and B (1 and 2, resp.) and
four known compounds, pyridin-3-ol (3) ,6-methylpyridin-3-ol (4) ,5-methylpyridin-3-ol
(5) ,and 1-acetyl-b-carboline (6) (Fig. 1).

O
Nx R H
H | Z g2 N / \“N
2 _ 1-Z, A Bl
I -3 /
e 11t B IR 1R =Ac 3RI=RI=H — 6
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) Rl / SRI=HR*=Me 5 mispynz-3-

Fig. 1. Chemical structures of compounds 1-6



Section C-Experimental Part

1) Fermentation, Extraction(Crude extract)
2) Purification




containing liquid medium composed of glucose
(10 g/l), yeast extract(10 g/l), beef extract(4g/1),
and peptone (4 g/l)
after adjusting its pH to 10.0

1) Fermentation, Extraction(Crude extract)

soil sample shaky conditions at filtered through
collected from the 180 rpm and 28°C for cheese cloth to

eastern desert of 14 d in 500ml separate filtrate and
Egypt Erlenmeyer flasks mycelia

concentrated under . filtrate .
A\ AQ.BI 7K reduced pressure to extracted with extracted with

afford an aq. soln acetone AcOEt

extracted three times
with AcOEt to give
another AcOEFEt soln

crude extract



crude extract

@ CCHEN |
Sephadex: i SR EIRALE
i
VLC: JAiBAR 63
HPLC: = 30iAH itk

2) Purification

separated into four fractions, Frs.

14, by CC (S10 2 ; gradient CHCI 3
/MeOH 0-50%)

Fr. 2.3.1 (60.5 mg) was further
separated by HPLC (50%
MeOH/H20;) to yield
compound 1

P

Fr. 2.3.3.2 was further
separated by HPLC (50%
MeOH/H20,) to yield
compound 2

b

~

Fr. 2 was subjected to CC
(Sephadex LH-20; CH2CI2
/MeOH 1:1) to afford four
subfractions,Frs. 2.1-2.4.

Fr. 2.3 was separated into
seven subfractions, Frs.
2.3.1-2.3.7, by VLC (RP-18
S10 2 ; gradient 5-90%
MeOH/H20).

/

Fr. 2.3.3 was subjected to
CC(Sephadex LH-20; MeOH)
to afford three subfractions,
Frs. 2.3.3.1-2.3.3.3.




Section D-Result and Discussion

1) Structure Elucidation. N. alkaliphila sp. nov. YIM-80379
2) Antimicrobial Activity




1) Structure Elucidation. N. alkaliphila sp. nov. YIM-80379

Nocardiopyrone A (1) was obtained as a yellow oil. Its molecular formula was
determined as C14H2004 by HR-ESI-MS, which accounts for five degrees of
unsaturation.

Nocardiopyrone B (2) gave an HR-ESI-MS corresponding to the molecular formula
C12H1803 . Thel H- and 13 C-NMR data of 2were quite similar to those of 1 except for
the replacement of the AcO signals by a OH signal.

Table 1. 'H- and "C-NMR Data (at 600 and 150 MHz, resp.; in ( D,)DMSO) for Nocardiopyrones A and
B (1 and 2. resp.). Atom numbering as indicated in Fig. I.

12

Position 1 2

a(H) o(C) Aa(H) o(C)
2 - 163.0 (5) = 163.0 (s)
3 = 121.9 (5) — 121.6 (s)
4 736 (g, J=1.3) 143.6 (d) 7.34 (5) 143.5 (d)
5 - 111.0 (s) - 115.7 (s)
6 == 165.8 () - 163.4 (5)
7 297 (ddg, 7=10.1, 8.9, 6.8) 34.2 (d) 2.93 (ddg, 7=10.1, 8.8, 6.6) 33.7 (d)
8 1.43 (ddr, J=13.3,10.0, 5.6), 368 (1) 1.41 (ddt, J=13.3,10.0, 5.8), 36.9 (1)

1.55 (ddr, J=13.2, 9.0, 5.5) 1.54 (ddr, /=132, 9.0, 5.6)
9 1.14, 1.22 (2m) 20.6 (1) 1.14, 1.22 (2m) 20.6 (1)
10 0.84 (1, J=7.4) 14.4 (q) 0.83 (1, J=17.3) 14.4 (q)
11 4.84, 482 (2d. J=12.4) 61.1 (1) 423,418 (2dd, J=124,50)  58.0 (1)
12 1.95 (d, J=12) 16.4 (q) 1.95 (5) 16.5 (¢)
13 1.13 (d, J=6.8) 19.3 (q) 111 (d. J=6.6) 19.2 (q)
11 510 (¢, J=5.0) e

Ac 2.02 (s) 212 (q). 170.8 (s) - -




1) Structure Elucidation. N. alkaliphila sp. nov. YIM-80379

How about the recorded CD and calculated ECD spectra of 1 and 27?

The recorded CD curve of 1 showed Cotton effects at 231 and 300 nm,1n accordance
with the calculated ECD curve of (R)-1 and opposite to the calculated ECD curve of

(S)-1 (Fig. 3), indicating (R)-configuration of 1.
The CD Cotton effects of 2 at 193 . 231 and 301nm were similar to those of 1, in

accordance with the calculated ECD curve of (R)-2 (Fig. 3), indicating that 2 has the

same absolute configuration as 1.

11 E =% -
L — recorded CD 9 i — recorded CD
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Fig. 3. The recorded CD and calculated ECD spectra of 1 and 2



2) Antimicrobial Activity

The antimicrobial activities of the new isolates 1 and 2 against Pseudomonas
aeruginosa (ZRHEITE ) , Enterobacter aerogenes (=T}t &E ) , Escherichia coli
(KT E ) , Staphylococcus aureus (5 B4 # &5 ) , and Candida albicans

(7 EZHE ) were evaluated.

Table 2. Antimicrobial Activities { MIC [uMm]) of Nocardiopyrones A and B (1 and 2, resp.)

Compound F. aeruginosa E. aerogenes E. coli S. aureus C. albicans
1 20 40 4) =100 = 100

2 48 48 48 48 24
Ciprofloxacin 1.9 3.7 (.93 30 —
Ketoconazole - - - ~ 0.18

The results indicated that the removal of the Ac group increased the antifungal activity on C.
albicans.

Ciprofloxacin: #FHEWE. A RIK
[
Ketoconarzole. T Bk
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