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Structure Elucidation and Antibacterial Activity of Oxazolomycin Family
KSM-2690 B Derived from Actinomycete Collected in Jeju Island
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Abstract — KSM-2690 B (1), a peptide-polyketide hybrid compound, was discovered from an actinomycete strain (CJD 1) iso-
lated from Dong-Baek hill on Jeju Island, Republic of Korea. The chemical structure of 1 was identified by using NMR, MS,
and UV spectroscopic analyses. Careful analysis of 1D and 2D NMR data revealed that KSM-2690 (1) has an oxazole ring,
a B-lactone-y-lactam spirocycle ring, and both triene and diene structures. KSM-2690 B (1) showed inhibitory activities against

E. coli at 200 pg/mL.
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mohangamide A,'” boholamide A'? & M Z-& F+x2] A
2 3 e dE 2 AES A E4o] BAlE
Atk ololl & Aol A 2L FAAE BEU= vl
AES A AFe o] ESS AFS0L, 2=25H
WAHTE FEsiT) 2] E WATe] LC/MS screeningS
28y sted o] AFYAFEZ 2] UV spectrum % mass spectrum
slel 542 Btk 1 T dlAd S A9l
FulFAtel A gk CID1 #57F Ho) £ 230 nm,
275nmE 7FAI™ mass spectrum A3} m/z 3ol 6702
oxazolomycinZ ¢] SgHES AAHHS SRlsAT). o] &
+5E g F & F, FE5t] HPLCS ©]8-3H]
oxazolomycinZ ¢] $}gtES 2] 2 AA S, nuclear

magnetic resonance spectroscopy(NMR spectroscopy),
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high resolution mass spectrometry (HRMS)E ©]-&-3lo] &
Aol x5 Btk & dolM e el stgEo] 7|50
&2 7 oxazolomycin A€ KSM-2690 B (1) ¥ 53] 22,
ole] ME L St S Bilste] FAEHAREAM G 74
< AAskaLA} gt
Mz A

ZF 22 - AEE 20219 59 21 AFE FuEAke]
EG AES ARSIAAL E-2]HiA]= SIM agar (1 L of water,
casein 0.4 g, starch 1 g, KNO, 0.5 g, K,HPO, 0.2 g, MgSO,-
7H,0 0.1 g, CaCO; 0.1 g, agar 18 g, and cycloheximide 25 mg,
nalidixic acid 10 mg)E AH&-3te] WAH#FE A 4o =
ettt 5 CID19] Felishs 534S Av RS o,
WA o] 714 & EA 9 #AS} sporulations #HEE
AA T #F= Aot oFshl o} ofF-EA ot Aol
A A2 E B Folth

7171 ¥ Alef —'H ¥ PC-NMR, HMBC, HSQC, COSY,
TOCSY, ROESY+ 800 MHz NMR spectrometer(BRUKER,
USA)E AHE-3FATh(EH= 7] 23/ 9 A+ L3341 H).
Mass spectrat® AgilentA}2] Q-TOF LC/MS system= ©]-&
3t =431 Yk LC/MS= AgilentA 2] G6125B, columne
PhenomenexAt$] Luna C,, 100 x 4.6 mm<= ©]-&3} T}
Preparative HPLC+= ShimadzuAl] Prominence Modular
HPLC, columna YMCAFS] YMC-Pack ODS-A-C,q 250 x 20
mm= ©]-£-3} 1t} Semi-preparative HPLC= Waters AF2]
Waters 1525 Binary HPLC PumpE ©]-83}$ 3, columna
YMCA}FS] YMC-Pack ODS-A-C,q 250 x 10 mm< ©] &3}
% th. HPLCOl| A3t 81 = SamchunA}2] HPLC grade
acetonitrileS AF8-S}ATE.

=& % 22| - 2 wiAA &4 £ YEME agar
Hi 2| (1L of water, glucose 10 g, yeast extract 3 g, malt
extract, peptone 5 g, soybean extract 2 g, agar 18 g)ol|2] A
ZHTE B3+ straing LATH K ¥IA|(1 L of water,
glucose 2 g, yeast extract 3 g, mannitol 2 g, CaCO, 2 g, starch
5 g, malt extract 5 g, soy bean extract 5 )5 ©]-&3F LC/MS
screening S 5ot E4 15 g2ttt o] 3 L Ultra
Yield® Flasksoll KBl A& ¢85t 1 1LY, F 6 L v]3tA
37, 4Rl Ethyl Acetate 12 LE ARE-ste] FE38 & o3}
stttk A#st of Hg GFFT7|E ]85t 28 TollA|
T FEEE QAT AR FE =S MeOH: HZO
20:80, 40:60, 60:40, 80:20, 100:0°.= v‘f‘? gk 5 shet
o] &A= 60%<} 80%E A =3 Preparatlve
HPLC(YMC-Pack ODS-A-C; 250 ><20 mm, flow rate 8
mL/min, UV 254 nm, aq. acetonitrile 43%)< ©]-& 3}
27589 §&8 22 ¢ 5= F semi prep HPLC
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(YMC-Pack ODS-A-C,q 250 x 10 mm, flow rate 2 mL/min,
UV 254 nm, aq. acetonitrile 40%)Z ©]&-3} o|x} A= 5
& 22 1(5 mg) < AU}

&M — P aeruginosa, E. coli, C. albicans, Erwinia
rhaponticioll T3t g+ &4 AFS g9 2 45
24X 7F 718 T ODgy 3t 54 F initial OD values
0.0008% 0] A3t sl3HE-2 DMSOd FHof %7
5% 200 ug/mL 2 Mueller Hilton brothE AR&-3}e] A
21l 843t 96-well plate°ﬂ FH 8L, ZF welldll 4
133l 30 CTollA vl 3 1417 vit} 600 nmol| 4 OD
values S 3te] o Al &4 g1 Positive
control2 P aeruginosa, E. coli, E. rhapontici®l T3l A]
gentamicin< C. albicans®| W3 A= cycloheximideE A&

skiet.

AF EFE ARsl] PiwrE Relad, 750 &
2

F 7, LOMSS o]t o3tk & 2
stk dF 1 o]z} AR A 5 UV A, 230, 275 nm,
m/z 670 Q1 =2 12 el stolth 312 19 545442

HRMSS} 'H, 13C NMRE 53 C,HyN,0,2.2 AA =S
THHRMS m/z 6703730 [M+H]", caled for C;Hs,N;0,
670.3704).

'H NMR spectrum< #43F91S o] SI3HE 12 1171 €]
olefinic protons, 1271 2] aliphatic protons, 1711 2] N-methyl,
171€] O-CH, 223} 8711<] methyl groupg 318 4= A,
BC 28] 32 HSQC NMR2 53l 371€] carbonyl carbon (8.
176, 174.4, 170.2), 1070 €] methine”] ¢} 370 €] quaternary
carbon 3+ 137]2] olefinic carbonS <18 4= )T}, 3}
FHE 19] spectral dataS £33} H] 23] KSM-2690 B
(Fig. DE 543 32, COSY, HSQC, HMBC, TOCSY &
2D NMR #4122 oxazole ring3} triene moiety, diene
moiety, spiro-bicyclic -lactone-y-lactam subunit 7= & 7}
% oxazolomycinZl 3F3H=YS Y3 thH(Fig. 2, 3).

KSM-2690 B (1)2] 7+ 2D NMR 418 53l 1733}
AT}, oxazole ringe H-12' (8;; 6.90)8F C-13' (3, 151.1), C-
11" (8, 150.5)¢] HMBC correlation, deshielding ¥ C-11/,
12'¢} 130 2]sted 7+ = AT}, oxazole ring2} backbone-
H-10" (8;; 3.55 [2H])®} C-11"¢] HMBC correlation®l] <] 3|
AA = AT UV spectrum®] A, ol 2|3l triene moiety,
diene moiety®] A& F53193L, H4, 5, 6, 7', 8, 9" (5
6.40, 632, 5.93, 6.75, 5.78)2] COSY correlation} H-8, 9,
10, 11 (8 5.61, 6.12, 6.12, 5.61)2] COSY, TOCSY signal
2 triene moiety, diene moietyS /3 3F1T}. Spiro-bicyclic

B-lactone-y-lactam subunit % lactone> H-16 (8, 5.00)3}
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Table 1. 'H and *C-NMR data of KSM-2690 B (1) in DMSO-d*

Kor. J. Pharmacogn.

Position 5 BC 5 'H (mult, J Hz) HMBC
1 174.4 H2, NCH;, H13
2 54 236(1H, g, 7.0) HI13
3 80.7 H2, HS5, H13, H16
4 82.4 3.35(H, t, 6.0) H2, HS, OCH,
5 317 1.96(H, m) H6, H7, H14
1.13(H, m)
6 36.5 1.60(H, m) H4, H5, H7, H14
7 74.9 3.83(H, 1, 6.5) H5, He, HS, H14
8 129.6 5.61(H, dd, 14.5, 6.0) H7, H11
9 130.0 6.12(H, m) H8, H10
10 130.0 6.12(H, m)
11 134.2 5.61(H, dd, 14.5, 6.0)
12 402 3.712H, m) H10, H11
13 9.6 1.04(3H, d, 7.5) H2
14 15.8 0.87(3H, d, 6.5) H5, H7
15 83.5 H16, 16-CH,, NCH,
16 77.0 5.00(H, q, 6.5) 16-CH,
17 170.2 H16
I' 176.0 H3', H14', H15', NH
2' 45.8 H3', H14', H15'
3 72.8 4.63(H, s) H5', H14', H15', H16'
4' 140.0 H3', H16'
5 123.2 6.40(H, d, 12.0) H3', H7', H16'
6' 124.2 6.32(H, t, 11.5) H5', HT'
7 126.8 5.93(H, t, 11.0) HS', H8', HY'
8 127.8 6.74(H, dd, 14.5, 11.5) He6', H10'
9 128.7 5.78(H, m) H7', H10'
10' 28.0 3.55(2H, d, 7.0) H8', HY'
1 150.5 H'9, H10' H12', H13'
12' 121.7 6.90(H, s) H10', H12', H13'
13' 151.1 8.24(H, s) H12'
14 213 0.97G3H, s) H3', HIS'
15' 24.5 1.10(3H, s) H3', H14',
16' 19.7 1.73(3H, s) H3', HS', H15'
16-CH, 16.6 1.70(3H, d, 6.5)
NCH, 257 2.78G3H, s)
OCH, 55.7 3.15GH, d, 5.5) H4
3-OH
7-OH
3'-OH
NH 7.69(H, t, 5.5)

“H and '>C data were recorded at 800 and 200 MHz, respectively.
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Fig. 1. Structure of KSM-2690 B (1).

N

Fig. 2. Key '"H-'"H COSY and HMBC correlations of KSM-2690 B (1).

<o‘ XXy OH

Fig. 3. Key ROESY correlations of KSM-2690 B (1).

carbonyl carbon C-17 (3. 170.2), quaternary carbon C-15 (3
83.5) HMBC correlation 2] 3. 16-CH, (5, 1.70)2} H-16 7F
©] COSY correlation®l] &J3ll 2 = $13L, lactam-2 H-2 (5
2.36)%} carbonyl carbon C-1 (8. 174.4)2} quaternary carbon
C-3, C-15 (8. 80.7, 83.5) L&) 3L N-CH, (3, 2.78)25-8 C-
15¢] HMBC signal®ll ©]3l 7+ = At}
E-3 9] Stereochemistry= coupling constant %3} ROESY
correlations &1} #3137} chemical shifts Hlaated
3} A} 313 ). Triene moiety2] coupling constante= 2H2;
3= 11 Hz, 14 HzZ KSM-2690 B} 5L 31A 47, 67,
§EZ A% = At} H-29} H-42] ROESY signal¥} 16-CH, 2}
O-CH, AF°] €] ROESY correlationS 221 4= AL,
chemical shift H]2E 53 16-methyloxazolomycin'9<]
isomer?] KSM-2690 BS} 53t 2R, 38, 1585, 16R Q1 725
of - T} KSM-2690 Be| a2 A3 E. rhapontici,
P aeruginosa, C. albicans, E. colidll T3l 2133}H o E.
colidll thaked 200 pg/mL F=0A 25% A3 EAS HA

x—]]—z,—l,:_ ReS RS /\].oﬂ/q Az o H

SIS, AAE Y T LC/MS screeningS 53
stz o gl F2 HPLCE AHS-3F B4 9] & 2, ZA
H4E A NMR, & FEA 2 23350 E45

Aeo] 25 KSM-2690 BE +43It}. o] &

371 KSM-2690 B (1) A2tshes d5e 48 =X714d
E AEZNA FEEHA L, o AFE Fal =lioll A
2sks WAaFTERE A eSS Hasgih g
B. subtilis, M. luteus, S. aureus®l| T3+ 24 o] ol F
TP O =2 E. coliell @87 0] U2 FRIste, olof] ¢
2 3§ MEL A A7 8 A N 7
AL AASFAThaL Az
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