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This communioation is ooncerned with the isolation of 3-oxo-16g-aoetoxy- 

fusida-l,l7(2O)[16,U-ois),24-trlen-2l-olo acid from the culture broth of Cenhalo- 

snorlum caerulens and elucidation of its struoture (IIa). 

After removal of a great part of helvolio acid (Ia) (1) from the extraot. 

ed metabolites mixture by recrystallization, a careful separation of the mother 

liquor by silioa gel column ohromatography gave a crystalline acid (yield: 1.57 

mg/lOOO ml) eluted just before the Ia fraction. The free acid (11s): m.p. 204O, 

Ce1H4405*, [a]55+34.70, W: 237 (4.20), IB: 3260, 1735, 1717+ 1677, 1250, 1028, 

1018. The methyl ester (IIb): m.p. llg", C32R4eC5, R+ 510, [a)$5+25.80, IR: 1735, 

1725, 1678, 1250, 1165, 1030, 1012. The W and IR spectra Indicate the presence 

of an a,@unsaturated ketone and an a,S-unsaturated oarboxyllc acid group in this 

oompound. The RMR spectral data of the ester (IIb) are quite slmllar to those of 

methyl helvolate (Ib) and methyl 7-desacetoxyhelvolate (IO) (2) as ehown in TABLB 

1. These spectral data, molecular formula C31H4405, and the origin of this meta- 

bollte suggest that this compound should be one of the precursors of Ia, which 

most probably possesses a fusldans struoture oontalning d-3-ketone, 4a-OHs, 16S- 

OAo, a "'20~16,21-ois)-21-carboxyllo acid and ;c=Cos<~~j. 

To prove the above assumption, this aold was labeled with 'Ii by the 

Hilzbach method (3) and fed to the culture of L caerulens. Ten mg of the acid 

(4.1X10' dpm/mg) were administered to the culture (lOOm1) preincubated for 3 days 

9t This paper constitutes part IV in the series on Iielvolio Acid and Relatei 
Compounds. Breceedlng aper, part III, Stereochemistry of Helvollc Acid, 
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;i;acompounds whose mo ecular formula are cited gave satisfactory analytical 
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Unless otherwise stated, the aMa( W(v), IR spectra (om-1) and 

*were taken in CDC13, nujol, BtOH aud CRC13, respectively. 
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and worked up as usual after a further shaking for 3 days. The Ia extraoted was 

purified to give a constant specific activity by a combination of Column chromato- 

graphy and recrystallization. The yield and speClfl.0 activity were 12mg and 7.3 X 

lo4 dpm/mg. This high incorporation (21%) demonstrated the identity of the frame- 

work of this acid and that of Ia, and consequently this compound must be IIa. Our 

attempts in the past few years to show the ohemlcal interrelation between Ia and 

fusidlc acid (III) (4) were all unsuccessful beoause of great difficulty in remov- 

ing the oxygen functional groups in the B-ring of Ia. If the aold in question is 

really IIa possessing no oxygen group in the B-ring, this compound may be related 

to the 11-deshydroxy derivative of III without great dlffioulty. This is attract- 

ive since it also suggests the possibility of relating Ia to III*3 by a combinatior 

of chemical and biological techniques. 

Catalytio hydrogenation of this acid first over 10% W/C in EtOH and 

then over PtOa in AcOH afforded a tetrahydro derivative (IV), m.p. 206O, CsrHisOs, 

and an octahydro derivative (V)*4, m.p. 138', CsrHszOs. Oxidation of V with CrOe 

In AcOH furnished an oily 3-ketone (VI), CzlHsoOs , which was heated with a mixture 

of ethandlthiol and BFa-etherate at 80°. Thioketalizatlon and laotonization 

afforded VII, m.p. 224O, C3l H5002S2, IB: 1764. The treatment of VII with Raney 

Ni (W-4) In refluxing EtOH, followed by oatalytlo hydrogenation over PtOz In AcOH 

for the reduction of a minor olefinlo produot, furnished a lactone (VIII)s5, m.p. 

149O, C29H4sO2, M+ 428, &c];5+40.0°, NMR: Cls-H (4.79, m), (CHe)2*CH- (0.92 (3H), 

0.85 (3H)), CH3-+- (1.10 (3H), 0.85 (6H)), C4-CH3 (overlaPPIng the other methyl 

signals), IR(.KEw) : 1764 (5 membered lactone), 

On the other hand, the methyl ester (IX) of a diketoaold, m.p. 98O, 

C32H5006, derived from III (4), .was heated wSth a mixture of ethandithlol and BFe- 

etherate to afford a dlthloketal laotone (X)W5, m.p. 293.5294.5’, CzeH5002S4, 

IR: 1770 (5 membered laotone). Desulfurlzatlon of X with Raney Nl (W-4) and 

subsequent hydrogenation over Pt02 gave white orystals. Column chromatography on 

AgNOe-slllca gel and recrystalllzatlon furnished a pure saturated lactone (XI), 

*3 Recently the group of Leo Pharmaceutical Products has suoceeded in lnterrelat- 
lng III and Ia by an elegant combination of miorobial and chemical techniques 
(W. van Daehne, and H. Lorck, Abstracts, 5th International Symposium on the 

Q4 Chemistry of Natural Products, London, 1968, ~337-338). 
The hydro enation of ~117 (20) 

f 
probably takes place from the &side as in the case 

of III (4 . 
*’ The stereochemistry of the lactones have not been studied. 
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m-p. 149O, [a)D+37.0", which is completely Identical with VIII derived from the 

acld CIIa), In al1 respects, i.e., IR, NMR, Mass ape&rum, opt2cal rot&son and 

the mixed melting point test. 

Thus the chemical interrelation between the acid (IIa) and fusldic acid 

(III) has estabU.shel the UentTty of the framework of the two atlas. This and 

the above microbial conversion of the acid into helvolic acid (Ia) clearly demon- 

8tZZtt8 t&V% &hi8 ZU2id iS 3-oXo-~68-aC8tOXyfus,ida-l,1’7(20)(L6,2l-Cis],~-tr~eU-21- 

oio acid (118) and also prove the correctness of the proposed structure Ia of 

halwllc a&d (5). 

Ac~uL~~~~tm~ ?%a %Y&hQS?3 vash tQ ~%~S~SS fksks 693p grat%ttiB to Pr0?2&53%2.~ 
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