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Summary  Mutants of Pseudomonas testosteroni afford a 
site-specific aromatic hydroxylation of m-hydroxy- 
benzoic acid giving 2,3-dihydroxybenzoic acid. 

MANY micro-organisms can use m-hydroxybenzoate (MHB) 
as the sole carbon and energy source for growth. These 
microbes hydroxylate MHB a t  either position 4 or 6 prior 
to ring c1eavage.l We report a novel biochemical aromatic 
hydroxylation by mutants of Psaudomonas testosteroni 
ATCC No. 17511. These mutants, isolated for their 
inability to grow on MHB as the sole carbon source, 
hydroxylate MHB a t  position 2 forming 2,3-dihydroxy- 
benzoate (2,3-DHB). This compound was isolated as the 
crystalline free acid (m.p. 207-208 "C; lit., 207-210 "C)? 
in 50% yield from a buffered reaction mixture (pH 7-0) 
containing non-proliferating, washed bacterial cells, 1 g/l 
of MHB, and lactate, and incubated a t  30 "C for 18 h.2 
This report presents the first example of specific biochemical 
hydroxylation of MHB a t  position 2. No hydroxylation 

1073 

at position 5 was detected and hydroxylation at positions 
4 or 6 would have allowed these mutants to grow on MHB 
as the sole carbon source since the product of these 
hydroxylations will serve as growth substrates for both the 
mutant and the wild type.2 

Calculations of .rr-electron distribution in frontier mole- 
cular orbitals of MHB, used to predict the site of aromatic 
hydroxylation by micro-organisms, suggest a greater 
susceptibility for radical substitution a t  the 2- compared 
with the 4- and 6-positi0ns.~ This has been observed in 
vitro in the hydroxylation of MHB with oxygen in the 
dihydroxyfumaric acid-peroxidase system whereby, as 
expected, 2,3-DHB, 2,5-DHB, and 3,4-DHB are all 
formed.* The present observation of the formation of 
2,3-DHB is in agreement with the predicted reactivity of 
MHB to radical substitution in vitro. The discovery of 
this 2-hydroxylase activity, therefore, completes the set of 
expected in vivo hydroxylases. 

(Received, 31st July 1979; Corn. 833.) 

9 Physical and spectral characteristics were identical to  those of authentic MHB. 
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