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An Isochromanequinone Compound Produced by Micromonospora sp. SA-246. Woon-Hyung Yeo, Bong-
Sik Yun, Kyung-Sook Whang', Chong-Ock Lee’ and Seung-Hun Yu*. Department of Agricultural Biology. Chu-
ngnam National University, Taejon 305-764, Korea, 'Department of Microbiology, Mokwon University, Taejon
307-729 Korea, 2KRICT, PO. Box 9 Yusong Taegjon 305-606, Korea — In the course of screening for new
bicactive compounds from oligotrophs in soil, a microorganism, designated as SA-246 and now identified as
Micromonospora sp., has been shown to produce a strong antibacterial compound. The active compound was
purified from broth filtrate by ethylacetate extraction, silica gel column chromatography, preparative TLC
and HPLC, and was identified as crisamicin A based on mass and NMR spectral data. The compound SA-
246 exhibited not only strong antibacterial activity against Gram-positive bacteria but also cytotoxicity against
cancer cell lines such as A549 (lung), SK-OV-3 (ovarian), SK-MEL-2 (melanoma), XF498 {central nervous

system) and HCT15 (colon).
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Table 1. Cultural characteristics of strain SA-246.
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Fig. 1. Electronmicrograph of sporophores and spores of
strain SA-246 (bar: 1 um).

Media

Aerial mycelium

Substrate mycelium Soluble pigment

Yeast-malt extract agar
(atmeal agar

Inorganic salts-starch agar None
Glycerol-asparagine agar Poor, None
Peptone-yeast extract-iron agar None
Tyrosine agar Poor, None
Bennet's agar Poor, None

Good, None
Moderate, None

Pale brown Pale brown

Pale brown
Pale yellow

Pale yellow
Pale yellow
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Table 2. Morphological and physiclogical characteristics of
strain SA-246.

Single spores on
short sporophores
meso-DAP

Spore

Cell wall constituent
Liquefaction of gelatin
Hydrolysis of skim milk
Hydrolysis of starch
Utilization of L-Arabinose
D-Fructose
D-Galactose
myo-Inositol
D-Mannitol
Raffinose
L-Rhamnose
Sucrose
Cellulose
D-Xylose —
Cellobiose —
Inuiin -
Melibrose —

o+ o+

+ 4+ L+ 0

F

Whole culture broth
l centrifugation
Supernatant
| extracted with ethylacetate
Ethylacetate layer
lconcentrated in vacuo
Silica gel column chromatography
| CHC13:MeOH=90: 1
Preparative TLC
| CHCI3:MeOH:ACOH=90:3:0.1

HPLC
(Capcell pak Cqg, CH30N-H20(40:60), UV 230nm)

Compound SA-246
Fig. 2. Isolation procedure of compound SA-246.

Micromonospora Bol] &3l= 7102 EA3ledon
ekA Micromonospora sp. SA-246°. 2. B—’f 38}l ch

god=3e 72| ¥ HA|

Micromonospora sp. SA-246 7} AAbs= 344
=4 FeAA AL ofF7 ZoKFig. 2). 747 )
F FulFAGE NS AR F ks e -fﬂ
3lo] ethylacetate= 33} uvbE HZ3)9ic}) Lol
%Z3}o] silica gel column chromatography(CHClg.

MeOH=90 : )& 48sldch 829 $42ae £

1418128 46@. 11

i1
i@
Q

i
E -

(M+H)*
o @R

f72.i8 31332 . E. |

il “M‘%ﬂ"ﬂﬁ%"ﬁv&*ﬂd&m""le.x.uz' K il

of 558 215154 &8 (3514

ey

68 480 28R Sed

Fig. 3. FAB-mass spectrum of compound SA-246.
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Fig. 4. '"H-NMR spectrum of compound SA-246 (CDCl).

Table 3. '"H and "C NMR assignments for compound SA-
246 in CDCL,.

Positions IBC' chemical 'H | chemical
shifts, ppm shifts, ppm
1 66.8 512 (q, 7.2)
3 66.5 4.73 {dd, 5.1, 3.0)
4 68.4 528 (d, 3.0)
4a 151.0
5] 181.8
o5a 1144
6 162.3
7 123.0 794* (d, 2.1)
8 134.8
9 1184 7.59* (d, 2.1)
9a 132.3
10 186.9
10a 146.5
11 185 1.57 (d, 7.2)
12 36.7 300 (dd, 17.7, 5.1)
2.73 (d, 17.7)
13 1739

Table 4. Antimicrobial spectra of compound SA-246.

Test microorganisms activity*

Bacteria

Staphylococcus aureus R-209
Sarcina lutea

Bacillus subtilis
Streptococcus sp.
Escherichia coli
Pseudomonas fluorescens
Pseudomonas solanacearun
FErwinia carotovova —
Fungi

Pyricularia grisea —
Mucor rgmannius —
Colletrichum lagenarium —
Aspergiilus niger -
Fusatum oxysporum —
Yeast

Candida albicans —

+ + + + +

*Assignments interchangeable.

“Proton resonance multiplicity and coupling constant (/=
Hz) in parentheses.

Each chemical shift value was assigned by comparison with
that of crisamicin A.

ppmel| methyl 845 % 16712 w4 signale] #=
Aot B 3hgEe] Fapgko] 5989l e H]E}]
NMRAell A #54 H, BC signal®] 77} 53] 2o
TH£2 22 symmetrical dimer& o]F3 9} & 7lo3

7= 5le).

K

*At 5 ugml (+: active, —: inactive).

o] 2}2] mass spectrum &2jo] 9§+ F-=z}sk 2l H
NMR spectrumel] 2|3} HF-E-72Fo] ZTA3}ed data
base® ZME Az B 3§53 Nelsongol 2]3}e]
shrEaAEAE Fe] B35 crisamicin A(Fig. 4)9} £
A3FE Aol JS=HAKHIB). Micromonospora sp. SA-
246°l o)t AAkxl FAYEA SA-246 FFHE 'H,
BC NMR 2" eg]o) BAA3-2 Table 3o v}el)gd
t}. Crisamicin At isochromanequinone#] 42z s
TZ24 A S o] F 1 9l WAHF-& Micromonospora
purpureochromogenes subsp. halotolerans®. F3A, B3
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Table 5. Cytotoxicity of compound SA-246 against various
cancer cell lines.

Cell lines (“;23)*
A549 (human lung) 1.1
SK-OV-3 (human ovarian) 0.4
SK-MEL-2 (human melanoma) 0.4
XF498 (central nervous system) 0.7
HCT15 (human colon) 0.3

..

*Activity was estimated by SRB method.
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