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Enrofloxacin is a synthetic 6-fluoroquinolone. The core structure is identical to nalidixic acid.
As a result of gradual changes in the basic structure, antimicrobial potency and pharma-
cokinetics have substantially been improved, whereas unwanted effects were reduced.

Essential for the broad spectrum and the excellent antimicrobial efficacy is the fluorine
substituent at position C6 and the piperazine ring at C7.

Amphoteric and zwitterionic properties make enrofloxacin lipid soluble and enhance the
ability to penetrate tissues, pus and organic debris.

Enrofloxacin (1- cyclopropyl - 7 - (4 - ethyl - 1 - piperazinyl) - 6 - fluoro - 1,4 - dihydro - 4 -
oxo - 3 quinolone carboxylic acid ) belongs to the group of synthetic 6 - fluoroquinolones
or 4 - quinolones derived from the core structure of nalidixic acid (see picture). As a result
of gradual changes to the basic molecule, antimicrobial properties were considerably
increased and pharmacokinetics could be substantially improved, whereas the probability
of adverse effects was reduced.

Coplanar carbonyl groups (C=0) at positions 3 and 4 of the core structure are generally
required for antimicrobial activity of the fluoroquinolones. They represent the binding site
to the DNA gyrase complex. A fluorine atom, introduced at position 6, enhances the efficacy
against Gram-negatives and broadens the spectrum against Gram-positive bacteria. The
piperazine ring at position 7 further increases antimicrobial activity, especially against
Pseudomonas organisms. The presence of a C,H.-group attached to the piperazine ring
enhances tissue penetration and decreases central nervous system toxicity by reducing
drug binding to GABA receptors in the brain. Due to the presence of carboxylic acid and
one or more amine functional groups (basic), the molecule has amphoteric and zwitter-
ionic properties. Thus, between pKas of the acidic and basic functional groups, the sub-
stance is lipid soluble and able to penetrate tissues, pus and organic debris.

Enrofloxacin is a pale yellow, crystalline substance with a high degree of purity. In water
at pH 7, it is slightly soluble. However, as it contains acidic and basic groups (betaine
structure), it can readily be brought into solution when the pH values are either alkaline or
acidic. Liquid formulations of Baytril for parenteral administration contain freely soluble
salts of enrofloxacin in an aqueous solution. Due to the high hydrolytic stability of the
active ingredient, these solutions are very stable. The tablet formulations contain enrofloxacin
in its original betaine form.
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Enrofloxacin

fluorine atom at C6 co-planar carbonyl groups
- enhances efficacy against Gram-negative bacteria - hydrogen bond with DNA gyrase complex
- broadens spectrum against Gram-positive organisms
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piperazine ring at C7
- enhances antimicrobal activity, F
especially against Pseudomonas spp. O H
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N-ethyl group amine (basic) and carboxylic acid (acidic) functional groups
- enhances tissue penetration - endow amphoteric and zwitterionic properties
- decreases CNS toxicity - lipid solubility enhanced between pKa's of acidic and basic functional groups

© Bayer AG Leverkusen 1999



