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Communications to the editor

THE IDENTIFICATION OF 3-AMINO-

 5-HYDROXYBENZOIC ACID AS A 

    NEW NATURAL AROMATIC 

        AMINO ACID

Sir: 
 The existence of a new natural aromatic amino 

acid, 3-amino-5-hydroxybenzoic acid (1), was 
initially predicted by us1) from analysis of the 
structures of antibiotics of the ansamycin and 
maytansinoid group.2) We then showed that 
labelled 3-amino-5-hydroxybenzoic acid was 
efficiently and specifically incorporated by 
Streptomyces cultures into the aminoquinonoid 
ring and adjacent C-8 of the ansamycin antibiotic 
actamycin (2),1) and also into the 4a-amino-6-
methylbenzoquinone nucleus of porfiromycin 

(3)3), a member of the mitomycin group of anti-
biotics.') These results established the amino 
acid (1) as a key intermediate in the biosynthesis 
of these two important classes of antibiotics. 
GHISALBA et al.5 subsequently confirmed the in-
volvement of 3-amino-5-hydroxybenzoic acid in 
ansamycin biosynthesis by mutant studies with 
the rifamycin-producing Nocardia mediterranei. 
Structural considerations indicated a possible 
role for the same species in the formation of other 
types of Streptomycete antibiotics." The most 
obvious example is that of ferrimycin A1,6in 
which the unmodified aromatic nucleus of the 
amino acid (1) is attached through its carboxyl 
and amino groups to the rest of the complex anti-
biotic by amide and acylated gem-diamino 
linkages, respectively. 
 We have now shown that growing cultures of 
S. verticillatus not only utilise exogenous 3-
amino-5-hydroxybenzoic acid (1) for the biosyn-
thesis of mitomycins3), but also produce and 
excrete the free amino acid into the culture me-
dium. 
 S. verticillatus (Lederle Laboratories strain 

AB-929) was grown in shaken culture on a com-

plex medium (meat extract, yeast extract, peptone, 
soybean meal, glucose, sodium chloride, and cal-
cium carbonate, adjusted to pH 7.3 - 7.5). High 

performance liquid chromatography of the cul-
ture filtrate after 96 hours growth indicated the 

presence of a low level of a component with re-

tention time similar to that of 3-amino-5-hydro-
xybenzoic acid (1), which was not detectable in 
the unfermented culture medium. However, 
the complexity of the mixture precluded an un-
equivocal identification of this component by h.p. 
l.c. Conventional amino acid analysis could not 
be used, since the detector systems rely on the 
colour developed with ninhydrin reagent, which 
does not react with the present amino acid (1). 
Accordingly, isotope dilution analysis was used 
to verify the presence of endogenous 3-amino-5-
hydroxybenzoic acid in the fermentation. 
 The culture liquor analysed was that from 

which [6-methyl 13C]-porfiromycin had been ex-
tracted after pulse feeding [carboxy-13C]-3-amino-
5-hydroxybenzoic acid hydrochloride (85 atom 
excess 13C in carboxyl carbon) over a growth 

period of 124 hours3). An aliquot was freeze-
dried, and the residue acetylated (Ac2O - Et3N, 
20°C, 18 hours). This reaction mixture was 
evaporated, and the residue extracted with hot 
ethyl acetate. The extract was methylated (CH.-
N2, Et20, 0°C, 5 minutes) and then chromato-

graphed on a layer of silica gel (EtOAc - hexane, 
1: 1). The zone with Rf value similar to that 
of authentic methyl 3-acetoxy-5-(acetylamino)-
benzoate (4) was eluted and subjected to coupled 

gas-liquid chromatography/mass spectrometry 
(2% OV-17, temperature programmed 140-
290'C at 8°C/minute). The component with the 
same retention time as authentic ester (4) showed 
m/z (percentage of base peak) 252 (8) and 251 (7); 
221 (5) and 220 (4); 210 (59) and 209 (46); 178 (8) 
and 177 (9); 168 (100) and 167 (84); 137 (16) and 
136 (15); and 109 (46). A sample of ester (4) 
of natural isotope composition showed m/z 252 

(1) and 251 (7), (M); 220 (4), (M-OMe); 210 (6) 
and 209 (55), (M-CH2CO); 178(8), (M-OMe-
CH2CO); 168 (10) and 167 (100), (M-2CH2CO); 
136 (13), (M-2CH2CO-OMe); 109 (34), (167-
CO2CH2). Comparison of the isotope ratios in 
these two mass spectra shows that the labelled 
ester (4) isolated from the fermentation contains 
52 atom yo excess of 13C over natural abundance 
n the carbonyl group of the ester. 
 The observed reduction in 13C content of the 

carboxyl group of the amino acid (1) from 85 to 
52 atom % excess over natural abundance during
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the course of the fermentation results from dilu-
tion with unlabelled material produced by S. 

verticillatus, and establishes 3-amino-5-hydroxy-
benzoic acid (1) as a new, naturally-occurring 
aromatic amino acid. 

 The known occurrences of ansamycin2), mito-

mycin4and ferrimycin6) antibiotics indicate that 
formation of 3-amino-5-hydroxybenzoic acid is 

relatively common amongst microorganisms of 
the genus Streptomyces, and occurs also in the 

genera Micromonospora and Nocardia. The 
various isolations of maytansinoids2) confirm the 
microbial genus Nocardia as a source of this 

amino acid and extend the range of probable 
sources to higher plants of the families Celastra-

ceae and Rhamnaceae.* 3-Amino-5-hydroxy-
benzoic acid is probably derived from glucose via 

an early intermediate of the shikimic acid path-
way3). The widespread operation in microor-

ganisms and higher plants of this major metabolic 
route to aromatic compounds" suggests a wider 
occurrence of 3-amino-5-hydroxybenzoic acid (1) 
than is yet recognised.
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