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We previously reported the results of '80 incorporation experiments
which indicated the blogenetical origin of the oxygen atoms in ophiobolin (2),
and made some speculation concerning the cyclization processes of the hypotheti=-
cal precursor, geranylfarnesyl pyrophosphate, to ophiobolin, However, saturation
mechanism of the cationic center at C-15 produced by solvolytic cyclization of
the'prenylpyrophosphate has been obscure. We wish to report further information
regarding this cyclization, obtained by tracer experiment using the doubly labeled
substrate, 4R, 4-3H-2-'4C.mevalonic acid lactone, In the biosynthesis of multie
prenyl alcohol, it has been shown (3) that 4S proton of mevalonic acid is elimi-
nated stereospecifically, while 4R proton retains in transemultiprenyl chain,

The fate of these retained hydrogens, when C;sepyrophosphate is converted into
ophiobolin, is of interest,

The washed mlcellium of Cochliobolus heterostrophus precultured in a
potato broth medium at 26° for 70 hours was suspended in citrate-vhosvhate buffer
pH 5.6 contalning 5% of sucrose, An aqueous solutlon of 4R, 4~3He2<V4:.pevalonic
acid lactone (4) (%4, 3,6x107 cpm., '4C, 2,.6x107 cpm.) was added to the suspen-
sion and incubation was continued for a further 45 hours at 26,5°,

After the usual processing, the crude materials isolated were separated
by sillca-gel chromatography. Ophiobolin-A (I}, =B (II), =C (III) and ergosterol
were purified rigorously to constant activity by repeated crystallization with
carrier substances, OphiobolineA (I) and =C (III) were transformed chemically

into pyrldazine derivative IV and V respectively by treatment with hydrazine
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monohydrochloride (2)., Table I summarizes the measurement of radloactivity which

were obtained using a Packard Tri-uarb liquid scintillation counter,

MVA benzhydryleamide
Ergosterol
Ophlobolin~A
Ophiobolin~B
Ophiobolin-C
Pyridazine deriv, of A
Pyridazine deriv, of C

Table I
14C epm  3H cpm
1060 1500
710 602
4160 4770
830 940
862 1240
642 534
530 594

SH/lac

l.42
0.848
1,15
1,13
1.44
0.832
1.12
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3.95

ACA IR G S S RS |

..

d

As shown in Table I, all tritium atoms have been retained in ophiobolin~

C, while one of the five, that on C=-14 position, has been lost in ophiobolin-A and

~B, The ratio of 3H and '4C in the pyridazine derivatives IV and V also comfirmed

these facts. Therefore, tritium atom on C~1l4 position of ophiobolin C, should

have retained its original attachment.

These findings exclude the possibility

of the saturation mechanism by deprotonation-reduction pathway via o'4 (V3)~

compound (2) or 1, 2-H=shift from C-14 to C-15 position followed by OH™ or H™

attack at C~1l4 position. It 1s reasonable to assume that the cationic center

is reduced by hydride attack at C»15 position.
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Recently L., Canonica et al, (6) reported the evidences of the stereo-
specific 1, S-hydride shift from Ba to 15 position during ophiobolin biosynthesis.
Present results are not inconsistent with their findings, thus, hydride ion in (B)
must be produced intremolecularly and the resulted cation in (C) initiates second
cyclization as proposed by L., Canonica (6).

The 2H/'4C ratio in ophiobolins and pyridezin derivatives also indicat=-
ed that stereochemistry of the A/B ring junction was original one since no tri-
tium loss was observed at C-6 position 1in ophiobolin.

It was also comfirmed that the 2H/'40 ratio of the ophiobolin A4, B, and
C, biosynthesized from 25, 2-34-2-'4C-mevalonic acid lactone has been found all
5:5. Investigations are under vrogress using the doubly labeled substrate, 2R,

23qa2-'4Cemevalonic acid lactone.
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