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We previously reported the results of la0 incorporation experiments 

which indicated the biogenetical origin of the oxygen atoms in ophlobolln (21, 

and made some speculation concerning the oycllzatlon processes of the hypothetl- 

cal precursor, geranylfarnesyl pyrophosphate, to ophlobolin. However, saturation 

mechanism of the catlonlc center at C-15 produced by solvolytlc cyclizatlon of 

the prenylpyrophosphate has been obscure. We wish to report further information 

regarding this cycllzatlon, obtained by tracer experiment using the doubly labeled 

substrate, 4R, 4-3H-2-14C-mevalonlc acid lactone. In the biosynthesis of multl- 

prenyl alcohol, it has been shown (3) that 4s proton of mevalonlc acid la elimi- 

nated stereospeclflcally, while 4R proton retains in trans-multlprenyl chain. 

The fate of these retained hydrogens, when Czs-pyrophosphate Is converted into 

ophlobolln, 1s of Interest. 

The washed mlcelllum of 

potato broth medium at 26O for 70 

pH 5.6 containing 5% of sucrose. 

Cochllobolus heterostroDhus precultured in a 

hours was suspended in citrate-Dhosohate buffer 

An aqueous solution of 4R, 4-3H-2-14C-mevalonic 

acid lactone (4) ("H, 3.6~10' cpm., 14C, 2.6~10~ cpm.) was added to the suspen- 

sion and incubation was continued for a further 45 hours at 26.5O. 

After the usual processing, the crude materials Isolated were separated 

by silica-gel chromatography. Cphlobolln-A (I), -B (II), -C (III) and ergosterol 

were purified rigorously to constant activity by repeated crystallization with 

carrier substances. Ophiobolln-A (I) and -C (III) were transformed chemically 

into pyrldazlne derivative IV and V respectively by treatment with hydrazlne 
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monohydrochloride (21. Table I aummarlzes the measurement of radioactivity whloh 

were obtained using a Packard Tri-Garb liquid sclntlllatlon counter. 

Table I 

1% cpm 3H opm ‘H/’ l c 

HVA benzhydrylamlde 1060 15UO 1.42 

Ergosterol 710 602 0.848 

Ophlobolln-A 4160 4770 1.15 

Ophlobolln-B 830 940 1.13 

Ophiobolln-C 862 1240 1.44 

Pyrldazlne derlv. of A 642 534 0.832 

correoted 
‘IS/’ 4c: 
W-M- 

2.99 : 5 

4.03 : 5 

3.98 : 5 

5.06 : 5 i 
,L 

2.93 : 5 

Pyrldazine derlv. of C 530 594 1.12 3.95 : 5 

As shown in Table I, all trltium atoms have been retained in ophlobolin- 

C, while one of the five, that on C-14 position, has been lost In ophiobolln-A and 

-B. The ratio of 3H and '*C in the pyrldazine derivatives IV and V also comflrmed 

these facts. Therefore, trltlum atom on C-14 posltlon of ophlobolln c, should 

have retained its original attachment. These findings exclude the possibility 

of the saturation mechanism by deprotonation-reduction pathway via &"(")' 

compound (2) or 1, 2-H-shift from C-14 to C-15 posltlon followed by OH- or H' 

attack at C-14 position. It la reasonable to assume that the cationlc center 

is reduced by hydride attack at C-15 position. 
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Recently L. Canonlca et al. (6) reported the evidences of the Stereo- 

specific 1, 5-hydride shift from 8a to 15 position during ophiobolin biosynthesis. 

Present results are not inconsistent with their findings, thughydride ion In (B) 

must be produced Intramolecularly and the resulted cation In (C) Initiates second 

cycllzatlon as proposed by II. Canonica (6). 

The 'H/14C ratlo In ophlobollns and pyridazln derivatives also IndIcat- 

ed that stereochemistry of the A/B ring junction was original one since no tri- 

tlum loss was observed at 0-6 position In ophlobolin. 

It was also cornfirmed that the aH/14C ratio of the ophlobolln A, B, and 

C, biosynthesised from 2s. 2-3H-2-14C-mevalonlc acid lactone has been found all 

5:5. Investigations are under progress using the doubly labeled substrate, 2R, 

23H-2-14C-mevalonlc acid lactone. 
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