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The recent reportl on feeding experinenis with 130 labelled precursors supporting
the large derivation of the antibiotic aureotine (5) from propionate prompted us to
present our results on the work designed to establish the biological origin of the
nitroaromatic, 06-01 unit of (5).

Since the obaervationz that side-chain labelled p-aminophenylalanine (1) is incor-

porated into the C6-C framework of chloramphenicol in Streptomyces sp. 3022a, it

3
secemed possible that the same amino acid (1) could be the precursor of the nitroaro-

matic unit occuring in aureotine (5), produced by Streptomyces thioluteus? through

a degradation process proceeding along paths aorbh.

We now report on feeding experiments which support this view, and, further, define
some of the operations of path b.

Tritium labels were inserted ortho to the amino group of D,L-p-aminophenylalanine
(1) by acid-catalysed exchange with tritiated water. The labelling pattern of the ra-
dioactive (1) was determined by iodination with IC1 in diluited HC1 to 3',5'-diiodo~
4'-aminophenylalanine which retains less than 15% of the starting tritium activityl.'

[3-3ﬂ]p-uminopheny1alanine (1) was obtained as follows. p-Nitrobenzaldehyde (6)
was reduced with sodium borotritiide to the BH-labelled alcohol, which was converted

into the bromoderivative (7) in quantitative yield. Bromide displacement with an
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excess of sodio-acetamidomalonate in dimethylformamide at 50° led to a product which,
after hydrolysis~decarboxylation and hydrogenation, yielded the required [3-3H]p-ami-
nophenylalanine (1) without significant 3H loss, in 652 overall yield.

The two samples were mixed and crystallised to constant activity to afford [3,3'-
5'-3113] praminophenylalanine (1). The ratio of the labels between the positions ortho
to the aromatic amino group and position 3 was determined by iodination and resulted

as being 1:2.4,
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[3',5'-332]p-aminocinnamic acid (3) was obtained by exchange with tritiated water,
and, similarly, [3,5-332]p-aminobenzoic acid (4). The same procedure could not be used
for labelling erythro-p-aminophenylserine (2), owing to the instability of the product
under the acidic treatment. Therefore, 3H labels were inserted into the aromatic ring
of 2-amino-4-nitrotoluene by acid catalysed exchange with tritiated water. The activa-
ting amino group was removed by diazotisation in ethanol, followed by treatment with
Cu powder at 70°, to give 3H—p-nitrotoluene. The latter upon oxidation with CrO3 in ace-
tic anhydride, gave the diacetale of p-nitrobenzaldehyde. Hydrolysis of the protecting
groups yielded p-nitrobenzaldehyde (6), which retains nearly all the starting 3H activi-
ty. Oxidation of radioactive (6) to p-nitrobenzoic acid (8) caused, as expected, no 3H
loss. From [ m-:sﬁ] p-nitrobenzaldehyde (6), D,L-erythro [rin -311 p-aminophenylserine (2)
was obtained according to the reported procedure.

The aureotine (5) isolated in feeding experiments in Streptomyces thioluteus with

the abovementioned labeiled precursors (1), (2), (3) and (4) was purified by chromato-
graphy and crystallised to constant activity. Its labelling pattern was determined by

degradation3 to p-nitrobenzaldehyde (6) and p-nitrobenzoic acid (8) upon ozonolysis.

TABLE

Relative 3B molar activities and ( incorporations? )

Expt. Precursors Aureotine (5) p-NOzcﬁnaCHO p-NOZC6H4COOH
(6) (8)
1 D,L-[3,3',5'-3113]p-aminophe- 100 (12) 97 94
nylalanine (1) )
2 D.L—er_:xthro[ring-?’ﬂ]p-a.mino— 100 (25) 105 101
phenylserine
3 [5',5‘-3H2]p-aminocinnamic no incorp.
acid (3)
4 [3',5'-3H2]p-aminobenzoic (=< 0.01)

acid (4)
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The relative 3H molar activities ( Table ) and the incorporation values show that
p-aminophenylalanine (1) and erythro-p-aminophenylserine (2), but not p-aminocinnamic
acid (3), are on the biosynthetic way to aureotine (5). Although direct evidence that
the carbon atom at C-3 of (1) and (2) is retained at C-1 in the nitroaromatic CG—C1
unit of aureotine (5) is still lacking, the relative activities for p-nitrobenzaldehyde
(6) and p-nitrobenzoic acid (8) obtained in Expt.l with doubly labelled (1) indicate
that, if this does occur, complete removal of the 3H originally present at C-3 of (1)
takes place at some stage of the biosynthesis.

The evidence therefore suggests that the C6-C3 unit of p-aminophenylalanine (1) is
degraded via p-aminophenylserine (2) to the nitroaromatic unit of aureotine (5) with
loss of the hydrogen originally present in benzylic position, while p~aminocinnamic a-
cid (3) seems outside the metabolic pathway. Furthermore, p—aminobenzoic acid (4) ap-

pears to be incorporated very poorly.
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