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Summary Incorporation of (3R)- and (35)-[3-3H,3-14C] Westling. Good incorporations (18—25%,) into the cyclo-
tryptophan into a-cyclopiazonic acid in Pencillium piazonic acids, (1) and (4), were observed. Retention of
cyclopium Westling proceeds with loss of pro-S-tritium  tritium from (3R)-[3-*H]tryptophan (2; Hy = T, Hg = H)
showing that, in the final cyclisation step, formation of the ~ during conversion into a-cyclopiazonic acid (1) was essenti-
new C-C bond occurs from the opposite side of the ally completet for both the L- and prL-forms of the amino-
molecule to proton removal. acid. Conversely, (3S)-[3-*H]tryptophan (2; Hp = H,

0

a-Cycropiazonic acid (1) is formed biosynthetically from

tryptophan (2)! via the tetramic acid (3)% and S-cyclopia- HA P Me
zonic acid (4).2 We now report studies on the stereo- (
chemistry of the final, oxidative cyclisation reaction, OH O
(4) — (1). N\

TABLE

Incorporation of [3-*H, 3-C]tryptophan (2) into the cyclopia-
zonic acids, (4) and (1), in Penicillium cyclopium Westling.

3H /14C Ratios and

Tryptophan retention of 3H (%) in

L A ) r A Rl
Configuration 2H /14C ratio (4) (1)

L-(3R) 4-53 + 0-11 4-44(98) 4-32(95)

DL-(35) 4-60 + 0-10 4-52(98) 0-21(4-6)

DpL-(3R) 5-69 + 0-07 5-60(98) 5-37(94)

pL-(3RS) 4-16 4 0-08 3-92(94) 2-09(50)

Samples of stereoselectively labelled [3-H]tryptophan?
(see Table), mixed with [3-14C]tryptophan to provide a
reference label, were fed to cultures of Penicillium cyclopium m {4)

T The configurational purity of the precursorst at C-3 was ca. 94 9.
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Hg = T) lost almost all of its tritium. As expected, the
(3RS) mixture of tritiated tryptophans was converted into
(1) with loss of half the tritium. All the tritiated tryptophans
were incorporated into B-cyclopiazonic acid (4) with high
retention of tritium, thus confirming the integrity of the
methylene group during the early stages of biosynthesis.
Treatment of biosynthetically tritiated (1) with alkali,
under conditions known® to effect exchange of the C-5
proton, caused no loss of tritium.

Holzapfel has shown® that tritiated S-cyclopiazonic acid
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(4) derived from [2-*H]Jtryptophan is incorporated into
a-cyclopiazonic (1) with complete retention of tritium. This
finding, taken with our results, is consistent with cyclisa-
tion®via a 1,4- but not a 4,5-didehydro-derivative of (4) with
C-C bond formation at C-4 occurring from the opposite side
of the molecule to proton removal.
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