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AMONG major biological pathways leading to compounds
carrying C-methyl groups are those involving terpenoid
intermediates (e.g. mevalonic acidl), branched chain
amino-acids (e.g., valine, leucine, 1soleucine2),
propionic acid (or methylmalonyl-coenzyme-A3’“), or

transmethylation from Cl-donor systems (e.g., methionine,
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choline, betaine)., Thils last process has been shown
to be responsible for "1ntroduced"methy1 substituents
in acetate~derived aliphatic5’6 and phenolic7 structures,
terpenoids,8 branched chain monosaccharides,9 and the
porphyrin-like moiety of vitamin 812.10 We now wish to
report the occurrence of a further type of biological
transmethylation.

Fermentation of Streptomvces niveus in the presence
of L-[lh0H3lmethionina'yielded novobiocinll (I, * denotes
1“0) (with 10% isotope incorporation) in which the
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vradioactivity was distributed specifically between the
C-methyl of the coumarin system (35%), the O-methyl of
the noviose moiety (35%), and the gem-dimethyl group

of the latter (31%, probably one methyl only being
introduced). The same methyl cation donor was utilised
(to the extent of 15%) in the biosynthesis of
actinomycin (a typical structurolz II) by an unidenti-
fied Streptomvces species, providing specifically the
two nuclear C-methyl groups (28% of the total antibiotic
radioactivity), in addition to portion, presumably the
ﬁ-methyl groups, of the peptide chains.

These results provide the first unequivocal
demonstration of methyl transfer from methionine
(probably as the S-adenosyl derivat1v013) to carbon in
an aromatic ring system derived by the shikimic acid
route,lu since it has been shownl® that the coumarin
moiety of novobiocin (1) arises from tyrosine.
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It is also likely, but not proven, that the nucleus
of the actinomycins (e.g. II) is formed by oxidative
dimerisation of appropriate hydroxy-anthraniloyl units
(cf. rer.16) arising from shikimic acid.
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It is notable that the three "introduced” methyl
substituents of novobioein carry approximately the same
radiocactivity (cf. terramyc1n6 and mycophenolic acid?).
We have not identified the variable peptide chains
(cof. ref.lz) present in the actinomyecin preparation,
but assuming the presence of four N-methyl groups in
terminal N-methyl valine and sarcosine units (asbin
the commonest natural actinomycinslz), then the extent
of isotope utilisation for nuclear C-methylation is
comparable to, although slightly lower than, that for
N-methylation. The derivation from methionine of a
C-methyl group of noviose is in accord with similar -
results’ for the related cladinose (III) of erythro-
mycin, and indicates formation of such branched chain
monosaccharides by methylation of a pre-exisfing
skeleton, as opposed to elaboration by aldol- or ketol-
type condensations of small unitsl7
similar to those of fatty acid biosynthesis.

The production by mutation of ﬁ;;gp;gmxggg‘strains
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capable of producing demethyltetracyclinesl9 by omission
of the biological C-methylation stage,6 indicates that
such demethyl antibiotics could probably be obtained by
similar mutations in the organisms producing novobiocin
or actinomycin.
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