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Identification of Insecticidal Compounds from
Actinomycetes Isolate No. 1166

Oh, Sei-Ryang*, Hyeong-Kyu Lee, Soo-Keun Choi and Jeong-1l Kim
Applied Microbiology Research Group, Genetic Engineering Research Institute,
KIST, P.O.Box 115, Taedok Scrence Town 305-600. Taejon, Korea

Abstract — In the course of screening for insecticidal metabolites from soil microorganisms, Actino-
mycetes isolate no.1166 was found to produce active metabolites against Musca domestca and Bombyx
mort. Three active components from the metabolites were isolated by solvent extraction and chro-
matographic techniques and examined their insecticidal activities on Bombyx mor: (3rd larvae)
by diet feeding bioassay methods. By UV and NMR data analyses, compound I and III were
identified as bafilomycin A, and B, respectively and compound Il was also estimated to belong
to the bafilomycin family from its physico-chemical data and biological properties.
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(soluble starch 1%, casein 0.03%, KNO; 0.2%, NaCl
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Fermented broth (14L}

1
Filtm[tmd broth
adsorbed in Asberiite XAD-4
washed with H20 & 20% aq.acetone
extracted with acetone
concentrated in vacuo

extracted with CHzClz & EtoAc
concentrated in vacuo

) |

Mvcel ia cake

extracied with acetone
concentrated in vacuo

Total extract
dissolved in MeCH & overnight at-20°C

]
Sol e fraction opt,

silica gel coluan chromatography
eluted with CHCi3-MeOH mixture
{MeQH Q-100% gradient}

| |

discagded

Fraction ] Fraction & Fraction 3
| gsilica gel col.chro. sijiica gel col.chro.

fatty compounds eluted with Hex-iPrOH eluted with CHC!3-MeOH

mixture (9/1,v/v} #ixture {95/%5, v/v)
digcarded Active fraction Active fraction
Prep, HPLC precipitated in
RP-18: 10%250mm CHCI 3 -Hexane{1:2, viv)
ACN-Hz 04 857158, v/v)
! i
Coapd. [ {26, Smg) Compd. L {7. 5mg)} Compd, K (12, Omg}

Fig. 1. Isolation procedure of insecticidal compounds
from Actinomycetes isolate no. 1166.
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Compound I, II e 118 FeiAHA] 5 Hr}x]
o|3}3tad EAJ-g ww Table 35 7t} UV spectrum
pattern- X5 At Hol F4 wpAho] 245
nme} 282 nme] ¢l tHFig. 2).

el BAEe s ¥ AF g4 Zakel UV
spectrum pattern ¥ TLC »P¥ A3 5 o]ty E
e B2 7|Ee] AbA BA A EA N v
714838 A3}, macrolide #AlYd E3% Werner 5{(22)
o] ¥ 3% bafilomycins®] EAEH ol FA}slgd
t}. Bafilomycin Al 3 5=+ A(23), Bi(setamy-
cin)(24), C,(L-681,110 A)(25), D ¥ E(@26)2} A, B,
gl C,o] 325 198 $219] hydroxyl group®]| meth-
vlation®l A, B, CxL-681,110 A7} glow, 19|
leucanicidin(27), 1.-155,175(28), Hygrohdin(29) %]
t}ekgl assay systemellA] F&], R =d, o] &8
REF Z9ld}t lactone ring®] +Z4& 7HA gley}
-2 2W, 199, 21 AR Sl A3 A5
whe} b, g 2 skt 5 AlejE@ e} g

24 etz gl wlelbs, B AEA BA S
UV spectrum 5 ©]| 334 S4o] frAtstH A e 245
1) gt aAle] o2 A vieh)ys H o8 Wol bafilom-
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NMRE ARg-3te] A3k +x FAE Alxsin
(Table 4).

Compound 12, BC-NMRd|AH = 36712 ®47)
A&l ev], DEPTE sb4E5AS ZARE Aa) 9
’He] CHj, 27§¢] CH,, 15742 CH % 7749] 4+
(1709] carbonyl group 23 33748 =4 =

Table 1. Insecticidal activity of Compound I, II and III from Actinomycetes sp. no. 1166

i

0.25 ug

100 pg" 50 ug 25 ug 12.5 ug 3.12 ug 1.6 ug
Compound 1 — — 10/10° 9/10 6/10 2/10
Compound 11 — - 10/10 9/10 1/10 0/10
Compound 111 10/10 10/10 5/10 0/10 — — —

Dloading dosage of compound on artificial diet 1.0 g.

no. of dead larvae/applied larvae (3rd larvae of Bombyx mori) after 24 hrs.

Table 2. Antimicrobial activity of Compound 1, I and IIl from Actinomycetes sp. no. 1166*

Organism

Compound I

Compound 11 Compound III

Esherichia coli BE 1186

Salmonella typhimuriuma SL 1102
Pseudomonas auroginosa 1FO 13130
Bacillus subtilzs 1IFO 3513
Staphylococeus aureus R-209
Candida albicans IFO 1594

*loading disage: 20 ug/disc, paper disc method.
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Table 3. Physico-chemical properties of compound I, I and II1 from Actinomycetes sp. no. 1166

Compound 1

Compound II Compound III

Nature

TI.C Rf. value normal phase"
reversed phase?

UV & MeOH

ITax

Solubility soluble
insoluble

Color reaction positive
Color reaction negative

white powder

white powder vellow powder

0.77 0.51
0.33 0.25
245, 282 nm

methanol, acetone, ethylacetate, chloroform
hexane, H,0O

anisaldehyde-H,S0,, I, vapor, 18% methanolic HCI
ninhydrin, dragendoff's reagent

Uprecoated silica gel 60F, (Merck), solvent system; chloroform/ethylacetate/methanoi (5/4/1 , v/v/v).
?precoated RP-18 60F:, (Whatman), solvent system; methanol/H,O (9/1, v/v).

abs.
2415 nm
A
B
L
282nm
i | i
20Q 240 280 320 nm

Fig. 2. UV spectra of isolated compounds from Actino-
mycetes isolate no. 1166 in methanol.
A: compound I, B: compound II, C: compound III

3708] OCH; groupe] ‘fepudch 2213, 'H-NMRe
ME 2709 singlet CH; 77012] doublet CHs, 3719
OCH;7} vhebytct. Bafilomycins Al 3 5e] 18
e F-2Hel xS NMR spectrumol A 8|3
B el 21 9]%]2) proton 9 carbon®] NMR
signale] bafilomycin Aol A+ z}zF 3.69 ppm, 70.8
ppm S & velh=d] Bv]lé}le], bafilomycin B #Ald &
Al L-155,175 I, II % setamycin-g ¢] $x12] hydo-
rxyl groupe¢] flavensomycinic acid®] ester® |3t
%o} gl z}bzd 589 ppm, 73.3~76.8 ppmC.E, ba-
filomycin C A4 &322l L-681,110 A, A:¢} hygroli-
din< fumary! ester group .2 Z|ZtE o] QlojA, z+

zt 5.01~5.05ppm, 76.1~76.7 ppm2.2 downfield
shift¥]&] v}el}, bafilomycin Dy} E= 199 €4~
o] 8} pyran ringe] NG ¥ o] o] ¢zl 4 2] downfield
shift $25F o}fe} 198 ®F47} carbonyl group?) sig-
nal= veld= 5 proton B! carbon data’} Abz1gk
Ad =253 vl o2 el geba], B2
o] 21 ®lA: 9] A] protone] 3.59 ppm, car-
bone] 71.3ppm2& vtehd Hat HH Al w49
4= % o]=2] NMR signalSe] bafilomycin A,z =
Ad A} 3ke] bafilomycin A A9 EA2 235} 1
2], Hatfield 5-(30)2 bafilomycin A A9 Exz
Ai> methanol -&ull &lell4 19*H #1x19] hydroxyl
groupe] A methylketal3d} =o] A& AAM3ciy
B st £ E3AM Jehd 3709 OCH, =
270 lactone ring®] 243} 14 elh 9x)o) A§
8= Zle] bafilomycin A2} NMR data®} «=)sted
cv2, viA shie] OCHs7l 19 &4 )3
SAE Zle g A7ztE gl e, BC-.NMR| 4 19¥ €l
4:2f signale] 103.7 ppm2Z. bafilomycin A; 2] 99.0
ppmX¥c} downfield shift¥l 7ol <QlA=o] B 33}
-5 bafilomycin A, 2 FA 5t cHFig. 3).
Compound [II+= v|side] 23 EBalzx UV
spectrum " NMR data”} coumpound I3 =% -
Abskdel. 22iv), BC-NMR Atel 4] 2782 OCH4(56.2
ppm, 60.9 ppm)Tt Yel} i 198 2% ] BC-NMR
signale] 995 ppm2. 24 coumpound I u}s] up-
field shift¥e] Veh}BE R o] $Xjo] methyl =]3)
7|74 §loks AS o 4 93, 'H-NMRelA 7.17(d,
J=15.2 Hz), 6.93(d, J=15.2 Hz), 2.65(4H, m) % &.33



386 Kor. | Appl. Micrebiol. Biotechnol.

Table 4. “C-NMR chemical shift (5, ppm) data of compound I and compound III from Actinomycetes sp. no.
1166"

Carbon no. Compound 1 Bafilomycin A% Compound 111 Setamycin®
1 167.3(CY 167.3 1674 167.3
2 142.2(C) i41.1 1422 141.2

2-OCH; 60.8 59.9 60.9 59.9
3 133.7(CH) 133.7 134.3 133.4
4 133.5(C) 132.8 133.6 133.3
o 143.3(CH) 143.3 1434 143.0
b 37.4(CH) 36.8 374 360.7
7 82.0{(CH) 80.0 82.0 81.2
8 39.2(CH) 40.2 38.2 37.1
9 42.0(CH.,) 41.3 41.9 41.2

10 143.4(C) 143.4 143.7 142.8
11 126.1(CH) 125.0 133.4 133.0
12 133.3(CH) 133.2 126.1 125.0
13 128.2(CH) 126.8 128.1 127.1
14 83.5(CH) 82.3 70.2 70.6
14-OCH, 56.2 hH.h 56.2 55.5
15 77.8(CH) 76.8 77.5 77.2
16 39.6(CH) 37.2 38.9 38.2
17 70.3(CH) 70.6 83.4 82.2
18 40.9(CH) 42.1 42.1 42.0
19 103.7(C) 99.0 99.5 98.8
lg_OCH:j 47.2 - o -
20 39.7(CH,) 43.5 40.5 40.0
21 71.3(CH) 70.7 76.2 76.8
22 40.5(CH) 40.9 40.7 40.0
23 71.5(CH) 75.9 759 75.5
24 29.0(CH) 279 28.6 27.9
25 21.4(CHy) 21.2 13.0 12.3
26 14.7(CH,) 14.0 8.1 7.1
27 17.9(CH.) 17.3 14.7 14.0
28 22.5(CH,) 21.7 18.0 17.3
29 20.7(CH3) 20.2 11.4 9.8
30 11.4(CH.) 9.8 20.8 20.2
31 8.1(CH.) 7.1 22.4 21.6
32 12.8(CH,) 12.2 14.8 14.3
33 14.9(CH) 4.3 20.9 21.0
I’ 165.(C) 164.3
2 133.7(CH) 133.6
3 134.2(CH) 133.0
4 164.3(C) 163.6
5 115.4(C) 1149
6’ 175.4(C) 175.2
7 26.4(CH,) 25.8
8 32.8(CH,) 32.2
9’ | 198.1(C) 197.7

Ymeasured in CDCl; at 125 MHz with TMS as an internal standard, ?data from G.H. Baker's paper®, ¥ data
from K. Otoguro’s paper®, Yeach carbon charactor was determined by DEPT.
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Bafilomycin A} ¢ By = H, Ra

Bafilomycin Az ¢ Ry = CHy, Hz = K B
_ 2 a4 5! ra
Bafilomycin By * Ry = H, Rz "CU*CHECH"C(LNH"
a’

Fig. 3. Structures of insecticidal compounds from Acti-
nomycetes isolate no. 1166.

Compound I: bafilomycin A, Compound II: bafilomycin
B,

1¥

(amide NH) ppm¥}, PC-NMRell 2 164.5, 133.7, 133.8
2} 164.3 ppm &2 peakE-2-, bafilomycin Ev} seta-
mycin®] H-H 79l flavensomycinic acid®] NMR
datas} % < x|3le] X 3}¢HE-5 bafilomycin B2 %
A3l e Fig. 3). Compound 18] 3o off 3k
NMR data= & 735y, 4534, 84,
UV pattern % TLC ’:’J’?ﬁ A Tox B o, 94
bafilomycin A 332 =4 =i}

2] gk 43 compound I3 coumpound 18- 125 ug
el A 100% A aakE vepd e, compound
[I+= 50 ug F=3=oll 2 100% ARsR 7 viepydcl

2. st &AL, 67FA] I 734l paper disc HMHY
o8 7kl 20 ugs xejsk 43 compound ¥} I1s=
At Bipo &k & Ado] vtepibR] 929k, com-
pound 1= Bacillus subtlis 1021l 3kt ghAde)] o}
EJr‘xi'C%

3. Feld EAELE UV spectrum3) 'H-NMR, #C-
NMR spectrume® T+32-FAHS A|x& Z3 com-
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pound I-2 bafilomycin A;Z, compound [I13= bafilo-
mycin B2 2 FA <]t Compound I+ o] 3}3hH
o 53 AeldAde] FAHE F e FdsH
velst HEE Rol i) bafilomycin Alg EAR
FA =9}
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