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Abstruct : Arrantifungalantibiotic,YM-75518,was iwlated fromthe fermentationbrothofl%eudomonas
sp. Q38009. Structural elucidation of YM-75518 was accomplishedthrough extensive 2D NMR
spectroscopyincluding‘5N-’HHMQCand ‘SN-lHHMBCat naturalabundance. YM-75518consistedof a
unique15-memberedmacrolactoneringanda methoxyiminostructure. @ 1997Elsevier Science Ltd.

In the courseof our screeningprogramfornewantifimgalsubstances,we isolatedYM-75518(1)fromthe
fermentationbrothof Pseudomonas sp. Q38009. The extensivespectroscopicanalysis,includingthe recently
developedPulsedFieldGradjent15N-lHHMQC1and 15N-lHHMBC2’3’4NMRtechniquesat naturalabundance,
revealedthe uniqueskeletonof 1. The structureof 1 compriseda 15-mernberedring and a methoxyimino
structure. Wereportthechemicalstructureof 1 in thispaper.

Q38009was isolatedfroma soil samplecollectedin Indonesia. The fermentationbroth(3 liters)was
extractedwithacetone-HzO(70:30)andfiltered. Thefiltratewasconcentratedto an aqueoussolution,adjusted
topH7.0andextractedwithEtOAc. Theextractwassubjectedto silicagelcolumnchromatographydeveloped
with a solventsystemof benzene-acetone(90:10). The activetiaetionwas purifiedby HPLC(STR-PREP-

ODSM)with a solventof CHsCN-THF-MeOH-HzO(40:30:15:15)to yieldartactivecompoundYM-75518(1,
4mg), [U~=-13.90(c 3.70,in MeOH),as artamorphouspowde?. Themolecularformulaof 1 was determined

tobe CZTHszN@Bon thebasisof psitive-ion highresolutionFAB-MS(obsd[M+H]+m/z513.2240,A0.3mmu
for CZTHsgN@s).The IR spectraldatashad two strongcarbonylabsorption at 1745and 1730cm-land an
amidecarbonylabsorptionat 1647cm”l.

The IHNMRspectrumin DMSO-&displayedwell-resolvedsignals. Thebondcomectivitiesfromthe
Cll methineprotonto the C15methineprotonwererevealedby theCOSYandHOHAHAexperiments. The

C12methylprotons(& 1.28)showeda correlationto the Cll(dI.I5.16)methineprotonwhichwas coupledto
thevinylprotonH13(& 5.40)in the COSYspectrum.TheolefirticprotonsH13and H14(h 5.53)showeda
relativelylargecoupling(15.3H2)consistentwithart(E)-olefii. The COSYspectrumshowedthe signalH14

to be coupledto artoxygenatedmethineprotonH15(c%4.69)in turncoupledto an exchangeableproton(&
4.99). Furthermore,Cll wasassumedto be oxygenatedaajudgedby its 13Cchemicalshiftat & 71.8and the
Cll oxygenatedmethineproton(c%5.16)showedthe correlationto the C1O(& 169.6)carbonylcarbonin the
HMBCspeetrum. Thus,Cll wasconsideredtobe attachedto anesterbond. TheC19methyleneprotons(&
2.69,3.14)coupledto theH18olefinicproton(& 5.01) whichshowedallyliccouplingto theH17methylgroup

(&t1.70). TheconnectionbetweenC15andC16wasderivedfromtheHMBCcorrelations(H17to c15, H14

7573



7574

and H15to C16). (,Z)-Geometryfor the C16-C18olefinwasdeducedfromthe NOEcorrelations( H17-H18,
H15-H19). Analysesof COSYandHMBCdatasuggestedthepresenceof a benzenering(C20-C25). The
HMBCcorrelations(H19to C21,C25)showedthecomectionbetweenC19andC20. Thedownfieldshiftat
(T24(& 154.1) indicated that C24 was substituteddirectly to an electronwith drawing group and the
exchangeableproton(c%9.84)showedtheHMBCcorrelationto C23,C24andC25,suggestingthepresenceof
a hydroxylgroupat C24position.

FigureL Structureof YM-75518(1)

Furthermore,HMBCshoweda long-rangecorrelationftomH23(& 6.71)andH8(& 5.45)to theestercarbonyl

C26 (& 166.4). In the COSY spectrumthe C9 methyleneprotons(& 2.45, 2.72) were correlatedto an

oxygenatedC8methine(dH5.45)whichwascoupledtoa methyleneat C7(& 2.36). Thesemethyleneprotons

werecorrelatedto an olefinicprotonH6 (& 5.25)whichcoupledto H5 (~ 6.76). In the *HNMRspectrum,
H5showeda relativelylargecoupling(14.0Hz)to H6,consistentwithan (E)-oletlnandH5wasalsocoupledto

thedoubletDzOexchangeableproton(& 10.24,J=9.8 Hz). In the HMBCexperiment,the H8protonshowed

correlationto the C1O(cII+169.6)estercarbonylcarbonandthechemicalshiftof C9(& 37.4)suggestedthatC9
wasattachedto the C1Ocarbonylcarbon. Thus,the 15-memberedringstructurewas established. The D20

exchangeableproton(c$-I10.24,.J=9.8H@,coupledto H5, showedthe correlationto the nitrogensignatat &
141 in the PFG 15N-*HHMQCspectrum6at naturalabundance. Therefore,it was revealedthat the DzO

exchangeableproton(dH10.24)wasa NHproton. Furthermore,theHMBCcorrelationH5,H3 and H2 to the

carbonylcarbonC4 (& 161.6)suggestedthattheC4carbonylcarbonwasan amidecarbon. The 15Nchemical

shiftwas consistentwith amidenitrogenchemicalshift’. In the COSYspectrum,the H3 (& 6.12)olefinic

protonshoweda couplingto H2 (& 6.52)whichin turncoupledto the HI (& 8.98)proton. The coupling

ccmstantbetweenH3andH2was 10.4Hz,implying(Z)-olefii. Thecarbonat C27(& 62.7)wasassumedto be
anoxygenatedmethylgroupasjudgedbyits 13Cchemicalshift. Becausethemolecularformulawasderivedto

be CMI-IZJN05fromHR FABMSanalysis,the leavingsubstructureareCH30-(C27,& 62.7)andonenitrogen.
It is deducedthat themethoxyiminostructure( CH30-N=) waslinkedto theCl position,whichwassupported

by the NOE enhancementobservedbetween H1 and H27 and the downfield*3Cshift 6147.4 (Cl).

Furthermore,reobtainedthedirectinformationontheCl carbonlmdedtotheiminonitcogemInthe15N-lH
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HMBCspectrums(Fig.2), the crosspeaksfromHI (&, 8.98,d,J=1O.4Hz ), H2 ( & 6.52,t, J=IO.4Hz) and

H27(& 3.86,s ) to & 408 1% signalwereobservedand& 408wasconsistentwitha iniinonitrogenchemical
Shifi’.

Table1. IH NMRand 13CNMRChemicalShifts’and HMBCband COSYCorrelationsof YM-
75518in DMSO-ds

No ‘3C ‘H NMR6( mult,J( Hz), int ) HMBCcorrelations COSYcorrelations
1 147.4 8.98 (d, 10.4, IH ) c-2 H-2
2 133.2 6.52 (t, 10.4, IH )
3 126.2 6.12 (d, 10.4, IH)
4 161.6
5 125.9 6.76 ( dd, 14.0,9.8, IH)
6 107.3 5.25 (dt, 14.0,7.9, IH)
7 33.9 2.36 (m, 2H )
8 70.9 5.45 (m, IH )
9a 37.4 2.45 ( dd, 17.1, 11.2,1H)
9b 2.72 (d, 17.1, IH )
10 169.6
11 71.8 5.16 ( dq, 6.7,8.5, IH )
12 19.8 1.28(d, 6.7, 3H )
13 130.3 5.40 ( dd, 15.3,8.5, IH )
14 133.8 5.53 ( dd, 15.3,10.2, IH)
15 70.8 4.69 ( dd, 10.2,3.7, IH )
16 138.6
17 19.2 1.70(S, 3H )
18 123.2 5.01 (d, 10.4, IH )
19a 31.2 3.14 ( dd, 17.7,10.4, IH )
19b 2.69 ( & 17.7, IH )
20 138.8
21 119.0 6.54 (I5,7.9, IH )
22 129.9 7.12 (t, 7.9, IH)
23 112.9 6.71 (d>7.9, IH )
24 154.1
25 122.1
26 166.4
27 62.4 3.86 (S, 3H )

NH(C4) 10.24(d, 9.8, IH )
OH(C15) 4.99 (d, 3.7, IH ) C-14,C-15,C-16 H-15
01-I[C24) 9.84 (S, IH ) C-23,C-24,C-25

‘ Recorded at 500MHz (’H) and 125MHz(13C) b The long-rangecouplingconstants in HMBC experimentwere

optimizedfor 8Hz
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Thecompoundspossessinga 15-memberedmacrolactoneringhaveneverbeenreportedexceptaplidite
As. Aplidite A (2) was isolated from an Australianmarine tunicateAplidium sp., which has the same
molecularformula. The structuraldifferencebetween1 and 2 is that 2 possessesan amino group and an

orthonitritestructure,while 1 is an amidegroupanda methoxyiminostructure. In this structuralelucidation,
we were able to reveal the presenceof amideand the methoxyiminostructureusing 15Nnitrogenchemical
shifts,becausewe carsobtainthe directevidencefor the functionalgroupcontaininga nitrogenatomby 1%-lH
HMQCand15N-lHHMBCmethods.

III&mclusion,the structureof YM-75518was determinedby 15N-lH’HMQCand 15N-’HH@c at
natural abundance. The structure of YM-75518cbnsistedof a u~que 15-memberedrnacrolactonering &d a
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methoxyiminostructure.
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Figure2. 15N-lHHMBCcorrelationsfor 1 in DMSO-d6

YM-75518(1)showed weak antifungalactivity againstRhodotorula acuta alone among the tested
microorganisms. Furtherbiologicalevaluationof 1 is in progress,and the stereochemistrywill be reported
in duecourse.
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