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Ye previously reported the Isolation and the structural elucldatlon of 

ophlobolln-A (2). -3 (3), -0 (4j, and -D (4,5), metabolites of plant pathogenic 

funR1. These ComDounds are believed to be the first examples of Cz5-terpenOidS 

in nature, i)Dhlobolins are considered to be Droduced from geranylfernesyl 

pyrophosphate or its biochemical equivalents, which in turn, might be col;structed 

from five lsoprene units. Keoeutly, L. Oanonlce et. al. reported (c’) decrrrdatlon 

studles on radloactlve ophlobolln blosyntheslzed from 2-1~O-0z!eval.onate to prove 

this hypothesl?. 

It has been suggested (2) that the five-elqht-five-me;ered ring 

systes of ophlobolln mlsht be constructed by A successive two-step cyollzatlon, 

in which the first step was assumed to be a solvolytlc cycllzatlon leading to 

the five-eleven-membered skeleton and the second one a cation-lnduoed antl- 

parallel addition leadIn to the carbon skeleton of ophlobolln. In relation to 

this cyclizatlon scheme, the problems to be solved were (a) does the oxygen 

function at the C,? position in ophlobolln-A and -B participate in the first 

cvcllzatlon step, and (b) does the hydroxyl group at the 03 position lnltiate 

the second oycllzatlon step? The present studies provide she evidences as to the 

origin of these two oxygen atoms. 

The mlcelllum of Cochllobolus heterostroDhus, precultured for 25 hours 

under the usual conditions, was transferred with the medium into a flask, which 

was then evacuated and filled with a lnixture of 'OO enriched oxygen (10% ‘so) and 

nitrogen. The flask was then shaken at 26. Sor 48 hours. After the usual 

processing, the crude material Isolated was purified by slllcagel chromatography 

to obtain the pure sample of ophlobolln A (I). Treatment OS I thus obtained with 
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hydrazlne hyc!rochlorlde in methanol In the presence of sodlun acetate afforded 

the pyrldseine cpgpound II, :n.p. l’i’f?-180’, CssHzsOzXe, X+=376, Azax 225, 256, 

300 vu (E, 5,003, 2,500, 5.J+G): n.!n.r. peaks at 88.70 (singlet, 1-Y). The mass 

suectrua of cozcound II was xpeclflcally analyzed (7) in the region of the 

molecular Ion peak (base peak) and its isotope peak. Comparison of the Increased 

height of the X+2 Ion peak with that of the N ion peak indicated the incorporation 

of leO into the one of two oxygen atoms of pyrldazlne derivative II. On the other 

hand, the ophlobolln A (I), which was blosyntheslzed under t3e atmosphere of ‘so 

enriched oxygen was converted to anhydroophlobolln A (III), s.p. 136-137’, 

C2SH,~O3, ?I+= 382, hmax 227.5 9 (6, 23,600), $ max 1695, 1645, 1620 cm”: n.-s.r. 

peaks at 62.04 (3H, singlet, Co-Me), 3.20 \lH, doublet, Ce-ii), 5.90 (lH, broad 

singlet, Cd-A), with hydrochloric acid In tetrahydrofuran. The compound III thus 

obtained was dissolved In methanol-acetone-B20 mixture containing hydrochloric 

acid and the solution was allowed to stand for two days at room temperature to 

exchange the labile oxygen atoms. After purification of the product by chromato- 

Rraphg, the sample was also analyzed maas-spectrometrlcally. It was found that 

one stable oxygen atom In III contained leO. These results conflr;ned that the 

oxygen atom at the Cl4 position was derived from atmospheric oxygen, and that the 

hydroxyl group at the C, position did not originate fro= molecular oxygen. 



No.35 3367 

Tnese findings are consistent with the results of the experiments on 

Incorporation of radioactive materials. Trltlated ophlobolln C (V) (specific 

activity 3X107 dpm/mg.), prepared by the Wllzbach method was added (1.98X107 

dpm) to the cultured medium of Ooohllobolus heterostroohus after 30 hours growth 

and incubation was continued for a further 46 hours. Ophlobolln A was Isolated 

from the cultured broth and purified by several recrystalllzatlons to a constant 

specific activity (2.5X10' dpm/mg.). .To the filtrate, cold ophlobolln B (IV) 

wss added as carrier and the Isolated IV was qurlfied by several recrystalll- 

zatlolls to constant specific activity (l.5X10L dpm/mg.). These results revealed 

that ophlobolln A (I) was produced from ophlobolln C (V), probably via ophlobolln 

1 (IV) (5) br; simple hydroxylatlon at the 14a posltlon and the subsequent formation 

of nn ether linkage. In other words, the hydroxyl group at the Cl4 position of 17 

does not participate In the cyclizatlon to neutralize the catlonlc center In (B). 

In connection with the above results, the following possibility for the cycllzatloz. 

of tte nrecursor (A) 1s conceivable. 
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Ir this scheae, the catlonlc center at the 0,.-O 91 poaltlon genarated in the 

first-step solvolptlc cyclizatlon is directly or indirectly (e.g.vla uneaturated 

coapound produced by deprotonation) reduced to a saturated C,4-C,I linkage to 

give an intermediate such as (0). Since the leO-incorporation study indicated 

that the hydroxrl group at the 01 poeltlon does not originate Srom atmospherlo 

oxygen, the second-ste3 cpcllzatlon must be initiated at the C, position as 

shown l!n (C), and the alternative possibility (2)- OH@intiated cyclization at 

C, poeltlon- can be excluded. 

Further exoerlnents are now under investigation in our laboratory to 

clarify the hypothesla in nore detail. 
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