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g8k Askel(Musca domestica)l] i AFaI} 3
Row AF4 BA A4 FFE 13 A4 F £ 4
HAdA Tty wuPoz Aoy {5 Bombyx
mori 3rd larvae)o] N A3aTE 1A L A )
Follof A Bste} o ET vieklAg 2Eide
gAY A2aNE Jehe #FE AgLsygch #F
ujol] ALS-3 GAPY®|A|9] 242 Table 17 Zth

o tiguoke WA GAPY 9Aujx 300 miol
578 A% flask WiH27C, 200 rpm, 3days)3t ¥,
o1& thA] GAPY HalujA] 14Le] 23} HF3he] wj K27
T, 200 rpm, 7days)dticth. eigde] 434 B2 &<
&, vk FEE9 YRE &4 TLC(Silica gel 60Fsx,,
hexane/acetone 2/1, v/v)¢} €4 TLC(RP-18 Fos, me-
thanol/H,O 9/1, v/v)3ol A EE13 5 Bombyx morist
Zd g Aoz EA9 & o
O|E 7FoE AF4 BAE EelEF9tHFig 1). 434
EA5L FA 2 ujgdel] BT EA3A 47E 59
Z g7 2o, F F2dE &/ column chromatog-
raphy(silica gel, hexane-acetone mixture, acetone 0~
100% gradient)9t €4+ column chromatography(RP-18,
methanol-H;O mixture, 85/15, v/v)Hgoe AEAE
58 283 F, 32740 g HPLC(RP-18, methanol-H,0
mixture 4/1~9/1, v/v)’3olAx A&l

o { 0@
45 8

g 2Z4ES B g0l AR bioassay W
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Table 1. Composition of GAPY medium.

Glucose 100¢g
Soluble starch 200¢g
Bacto soytone 50g
Yeast extract 50g
CaCO; 10g
Agar 150¢g
Distilled H,O 1,000 m/

pH adjusted to 7.2

Fermented broth (14 L)

r 1
Filtered broth Mycelial cake
adsorbed in Amberlite XAD-4
washed with H20 & 20% aq. acetone
eluted with acetone

concentrated in vacuo

extracted with CH2Clz & EtOAc
concentrated in vacuo

extracted with acetone
concentrated in vacuo

T
Total extracts (10,1g)

silica gel chromatography
eluted with hexane-acetone mixture
(acetone 0-100% gradient)

T
Fraction 1 Fraction 2 (1,2g)

Lobar LC
discarded RP-18: 42 x 440 mp
MeOH-H20(85/15, v/v}

raction (0. 4g)

discarded

g
|

=
i
(o
@
.

Prep, HPLC
RP-18: 10 x 250 nm, 104m
MeOH-H20(9/1, v/v)
T A

Comp. I(60mg) Cowp, I(3.5mg) Cowp. H(4.6ng) Conp, V(7. 0ng)

Fig. 1. Isolation procedure of insecticidal compou-
nds from streptomyces no.486 strain.

£ Table 29} 2o} Compound I-IV 25 1ug~10pg
ANA 0%~100%2] XAHES el o 7]&9] AFAY
DDT¢} parathion® 5% FFEoA 4FadE el
et

abs. 5

200 240 280 ado 380
nm

Fig. 2. UV spectra of isolated compounds in metha-
nol.

type |: compound |, Il and IV, type lI: compound
1.

UV spectrum H|i2

Rald 424 2459 UV spectrum Fig. 29} 2}
Compound [, II 2 V& Hd| &4 1ol 236 nmo=
spectrum patterno] $Ustgch ol wWwEt com-
pound II18 235 nm¢} 272 nme} 2 max. peak pattern
o2 JEAT 235 nmol A BAFBA S (en)0) @
A3}A 2Fo]7b VhIL spectrum patternx shoulder 3 Ef
olxtl Fel® EAE9 UV spectrum patterno] 27}
A7 YHE EAL Piericiding AEE3¢ UV spec-
tras} §A}3IYTEY =, Piericidins®] A g% 2(PA, PB,
PC and PD)E& pyridine ring®| side chainollA AlE
B3 A3dold U Ay Bare 723 &4
Atz #Aglel 5/ A f1x]9] methyl group EA

Table 2. Comparision of insecticidal activity of isolated compounds with other compounds.

compound 300 ug? 10 g 5ug 25 g 1.0 ug 0.1pg
acetone (control) 0/10?

cycloheximide 0/10

kanamycin 0/10

compound [ 10/10 10/10 8/10 1/10 -
compound II 10/10 7/10 2/10 0/10 -
compound III 10/10 10/10 4/10 0/10 -
compound IV 10/10 10/10 4/10 1/10 -
DDT 10/10 4/10 1/10 0/10 -
parathion 10/10 10/10 9/10 3/10 0/10
carbofuran 10/10 10/10 10/10 10/10 10/10

1) loading dosage on artificial diet 1.5g.

2) no.of dead larvae/applied larvae (3rd larvae of Bombyx mori) after 24hrs.
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Table 3. 'H-NMR data of insecticidal compounds from no. 46 strain"

453 - 23

proton Comp. 1 Comp. 1I Comp. 1II Comp. IV PD?
1-H, 346 (d,7.0 Hz) 329 (d, 6.8 Hz) 3.35 (d, 6.8 Hz) 334 (d, 7.0Hz) 3.30 (d)
2-H 5.50 (t) 537 (t, 9.2 Hz) 5.37 (t, 6.8 Hz) 538 (t, 7.0 Hz) 531 (t)
4-H, 2.86 (s) 2.75 (d, 6.9 Hz) 2.67 (s) 2.76 (d, 6.8 Hz) 247 (d)
5-H 5.64 (dt) 5.55 (dt) - 5.50 545 (m)
6-H 6.16 (d, 15.6 Hz) 6.04 (d, 15.5 Hz) 5.66 (s) 5.60 (dt, 15.5 Hz) 5.98 (d)
8-H 537 (d, 89 Hz) 520 (d, 92Hz) 5.05 (d, 9.5 Hz) 5.18 (d, 9.8 Hz) 5.16 (d)
9-H 2.69 (m) 2.65 (m) 256 (m) 2.65 (m) 2.50 (m)
10-H 262 (d) 287 (d, 89Hz) 2.86 (d, 9.2 Hz) 2.87 (d, 9.0 Hz) 2.72 (d)
12-H 2.86 2.92 292 240 (@
13-H; 139 (d, 5.5Hz) 1.30 (d, 5.5 Hz) 1.30 (d, 5.6 Hz) 1.24 (d)
13-H 1.56 (m)
14-H; 1.33 (s) 1.30 (s) 1.28 (s) 1.27 (s) 114 (s)
15-H; 1.00 (d, 6.8 Hz) 093 (d, 6.6 Hz) 090 (d, 6.8 Hz) 0.89 (d, 6.8 Hz) 087 d
16-H; 1.83 (s) 1.71 (s) 1.65 (s) 1.72 (s) 1.68 (s)
17-Hj 1.83 (s) 1.76 (s) 1.76 (s) 1.77 (s) 1.73 (s)
18-H; 095 (d, 6.5 Hz)
19-H; 1.06 (d, 6.5 Hz)
10-OCH, 353 (s) 345 (s)
6'-H; 2.18 (s) 2.06 (s) 2.06 (s) 2.07 (s) 2.04 (s)
7'-H, 394 (s) 3.82 (s) 3.83 (s) 3.88 (s) 3.80 (s)
8'-H; 4.04 (s) 392 (s) 392 (s) 392 (s) 3.89 (s)

1) measured in CDCl; solution at 300 MHz;

2) Data of piericidin D, from S. Yoshida's paper®.

chemical shifts are given in

Table 4. '3C-NMR data of compound I and Piericidin D,

ppm relative to internal Me,Si.

carbon compound I PD,? carbon compound I PD,

1 344 (CHp) 345 ) 15 17.8 (CHy) 18.0 (q)
2 122.0 (CH) 122.3 (t) 16 16.5 (CHj) 16.6 (g
3 1349 (©) 134.7 (s) 17 12.8 (CH,) 129 (g
4 43.1 (CH») 43.1 (1)

5 125.8 (CH) 125.8 (d) 10-OCH; 58.6 (CHj) 586 (q)
6 136.0 (CH) 136.1 (d) 1 150.8 (C) 150.7 (s)
7 1349 (©) 134.7 (s) 2 1119 (C) 1121 (s)
8 1335 (CH) 1335 (d) 3 153.9 (C) 154.3 (d)
9 36.0 (CH) 36.2 (d) 4 127.7 (C) 128.0 (s)
10 91.1 (CH) 912 (d)

11 619 (C) 61.9 (d) 5 153.5 (C) 153.7 (s)
12 550 (CH) 55.0 (d) 6’ 104 (CH,) 105 (g)
13 13.1 (CHy) 132 (q) 7 60.5 (CHa) 604 (q)
14 11.3 (CHy) 114 (q) 8 53.0 (CHy) 529 (q)

1) measured in CDCl; solution at 75 MHz; chemical shifts are given in ppm relative to internal Me,Si.
2) data of piericidin D, from S. Yoshida’s paper®.

o o] ma} UV spectrumo] 2714 pattern®. @ 1} =
o, °]2A compound I-IV 2% Piericidins AG &4

& FA4HAL

NMR =84
Compound I-IV¢] 'H-NMR= BC-NMR$Y] spectrag
Piericidin D¢} vl% A3+ Table 3, 49 Zrh
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Fig. 3. Carbon-proton 2D NMR spectra of comp. | (Piericidin D,) from streptomyces no. 46 strain.

Compound 1& UV &< patterno] 235 nmo) A 733k
ETE Rolx iolM 5detAd CHy7l gle A9
B2 A7, 'H-NMR datas]| A 0.9~1.1 ppmol| A 9
isopropyl groupo] Hojx] &= Aoz & u A, B, C
EE D typed] 4L Z3 gl Aog HAY %,
OCH;2] EA(*H-NMR: 3.53 ppm, “C-NMR: 58.6 ppm)
7t AAFHEZ Ajolit G b, Cy-Cyy AFol €] epoxy
groupo] 3= A(CH-NMR: 2.86 ppm, “C-NMR: 55.0 2
619ppm)o g Ho} E 313E-2 Plericidin D,o.2 ¥
A&tk 28, Yoshida So] 2R3 282 up=i,
"H-NMR data 3}2}o) A 12-H(q, 2.40 ppm), 4-H,(d, 2.47
ppm), 9-H(m, 2.50 ppm) ¥ 10-H(d, 2.72 ppm)e.& &
B e, BA72Y] BC-H COSY #4478 vy, C,
(43.1 ppm)s} C15(55.0 ppm)<] proton signale] 2.86 ppm
ol X AAA Jehda, Cy36.0 ppm)e] protone 2.69
ppmol A multiplet®. 2, Ci,(91.1 ppm)¢] protone 2.62
ppmell A AAAAE HAF T QTHFig 3). waeb 2
8l3H& Piericidin D, 2] "H-NMR data®}3-2 10-H(d, 2.62

j)H
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PIERICIDIN C1 : R2= R3= R4= H

C2 : Rl~ CH3, R2= R3~ R4~ H
C3 : Rl= R2= H, R3= R4~ CH3
D1 : Rl= R3- R4~ H, R2~ CH3

Fig. 4. Structures of insecticidal compounds from
Streptomyces no. 46 strain.

ppm), 9-H(dd, 2.69 ppm), 4-H,+12H(d+q, 2.86 ppm)
o8 FAHolop & Hlojth

Compound 119} 7%, compound I3} UV patterno]
£-A}3k2 isopropyl group(0.95, 1.06 ¥ 1.56 ppm)©]
21812 Piericidin C;2 2 X34t Compound IIIL,
UV patterno] 53 &4 R methyl groupe] )3}
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A3}, H-NMRo|A 5-H7} §lojA 3 4-Hy7} 2.67 ppmo|
A singlete 2 e} isopropyl groupe] QloE
Piericidin C,2 $331%th Compound IVE, UV pat-
terno| compound I3} $Atstr 550 ppme] 5-H, 2.76
ppm2] 4-H, 2 1.30 ppme} 13-H 59 signalZ4] Pieri-
cadin C,22 EA 3194 HFig. 4).
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Identification of insecticidal compounds from Streptomyces sp. no.46

Sei-Ryang Oh*, Hyeong-Kyu Lee, Bon-Tak Koo, Soo-Keun Choi, Sang-Gu Park, Byung-
Sik Shin, Seung-Hwan Park, Jeong-Il Kim (Applied Microbiology Research Group, Genetic
Engineering Research Institute, Korea Institute of Science and Technology, Taejon, Korea)

Abstract : In searching for new insecticidal compounds from soil microorganisms, strains
of streptomyces species showed insecticidal activities on Musca domestica and Bombyx mori
were selected. Compounds -1V, which were isolated from the metabolites of no. 46 strain,
were identified as piericidin C,, C;, C; and D,, respectively by UV and NMR data analyses.



