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BIOSYNTHETIC INCORPORATION OF GLUCOSE [U-13CG] INTO THE C4N, UNIT OF ANTIBIOTIC A23187
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Abstract. The biosynthetic incorporation of Glucose [U-13C6] into the CyNy unit of A23187
indicated that this functionality 1s formed by a divergence of the sh1k1ma€e pathway. The
possibility that 2,6-diaminobenzoic acid 1s a free intermediate 1n the biosynthesis of this
umit was elimnated.

Antibiotic A23187(1) 1s a divalent cation 1onophore produced 1n submerged culture by S.
Chartreusis (NRRL3882).(1) our recent work(2) has demonstrated that the C,Ny umit of A23187
1s labeled by glucose [1-13C] and [6-13C] at the nmitrogen bearing carbons, 1n agreement with a
shikimate-type pathway. Unlike the C7N1 unit of a number of other i1nteresting and important
ant1b10t1cs(3), shikimic acid [U-14C] 1s apparently incorporated i1nto the C7N2 unit of
A23187.(2)Th1s fact and the lack of 1ncorporation of anthranmilic acid (14C00H) and tryptophan-
[7a-14C] suggest that the pathway to this unit represents a divergence of shikimate pathway

after shikimic acid but prior to aromatization of the ring.
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Glucose [U-13C6] was used as a precursor for the CyN, unit to test more rigorously the
role of the shikimate pathway i1n the biosynthesis. Such a pathway would 1nvolve condensation
of an 1ntact three carbon unit (phosphoenol pyruvate) and an intact four carbon unit (ery-
throse-4-phosphate). These units should be coupled to adjacent carbons 1n the same umit but
not to those 1n the other unit 1f sufficient unlabeled glucose 1s also added along with the
labeled material. Three possible pathways can be suggested for the formation of this C7N2 unit
via such a pathway. Pathway A would require that the three carbon unit label C-1, C-2, and
C-7 and the four carbon unit label C-3 through C-6. Pathway B would result 1f the orientation
of condensation product were the opposite and the three carbon unit would label C-1 through
C-3 and the four carbon unit label C-4 through C-7. Pathway C would result if a symmetrical
intermediate like 2,6-d1aminobenzoic acid was 1nvolved 1n the biosynthesis. This would give
rise to a more complicated coupling pattern since C-2 would be coupled to both C-7 and C-3.

In order to differenti1ate between these pathways, glucose {U-13C5] was diluted with unla-
beled glucose (0.25 gm labeled to 0.75 gm unlabeled) and fed to 10 production cultures (50 m1)
of S. chartreus1s tn divided amounts at 72, 96 and 120 hours of cell growth, The antibiotic
was 1solated as before(z), treated with diazomethane and A23187 methylester (II) purified by
column chromatography to yield 77 mg of pure compound.
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The couplings found i1n the NMR spectrum (Table) of the labeled antibiotic are straight-
forward and consistent with the involvement of pathway A in the biosynthes1s.5 The resonance
for carbon 2 1s spanned by a multiplet (Jcc=74 and 76 Hz) and 1s coupled to C-1 (doublet,
Jec=76 Hz) and C-7 (JCC=74 Hz). The resonance at C-3 1s spanned by a doublet (JCC=62 Hz) and
1s coupled to C-4 {multiplet, J.=62 and 63 Hz) which is also coupled to C-5 {multiplet,
Jcc=63 and 66 Hz). Carbon 5 15 also coupled to C-6 (doublet, Jcc=66 Hz). These results are
only in accord with the 1nvolvement of Pathway A.

The results reported here are consistent with the involvement of a shikimate-type pathway
in the formation of the C7N2 un1t of A23187 and also eliminate the possibility that 2,6-d1-
aminobenzoic acid 1s a free i1ntermediate 1n the biosynthesis. This 1s also suggested by the
finding that additions of unlabeled 2,6-d1aminobenzoic acid to production cultures of S.
chartreusis did not reduce the i1ncorperation of shikimic acid [U-14C] 1nto A23187.(6) The
possibility that 3-hydroxyl-2,6-d1aminobenzoic acid 1s a true intermediate 1n the biosynthesis
1s currently being 1nvestlgated.(7)-

TABLE. 13¢-13¢ coupling of carbons of the C,N, unit of A23187 methylester labeled from
[u- 306] glucose

Carbon Chemical Shift, ppm@ Jees HZ
1 168 76
2 100.5 76, 74
3 150.8 62
4 108.4 62, 63
5 116.9 63, 66
6 142.5 66
7 142.3 74

3spectrum recorded on a JEOL FX-270 multinuclear spectrometer 1n CDC]3.(4)
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