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and Photostability of Fluoroquinolones
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The present study examined the phototoxicities of a series of 7- (3-aminopyrrolidinyl) quinolones containing vari-
ous substituents at position 1 by use of a mouse model. For the 7- (3-aminopyrrolidinyl) quinolones with a halogen atom
at position 8, well-known substituent groups such as a cyclopropyl, an ethyl, or a difluorophenyl at position 1 were
found to be responsible for severe phototoxicity. However, when an aminodifluorophenyl or an isoxazolyl group was
placed at position 1, even 8-halogeno quinolones were found to be mildly phototoxic. This is the first report of 8-halo-
geno quinolones that are not severely phototoxic. Two structurally similar 8-chloro quinolones (the 1-
aminodifluorophenyl 8-chloro quinolone and the 1-difluorophenyl 8-chloro quinolone) were investigated further. The
former was mildly phototoxic; the latter was severely phototoxic. We demonstrate that these two 8-chloro quinolones
have practically the same areas under the concentration-time curves from 0 to 4 h in auricular tissue, suggesting that the
mild phototoxicity is not due to pharmacokinetic instability. The rates of UV photodegradation of these compounds
were also measured. We found that these two quinolones photodegrade at similar rates, suggesting that the mild photo-
toxicity is not attained through increased photostability. In conclusion, the phototoxic potentials of fluoroquinolones
are influenced not only by the substituent at position 8 but also by that at position 1. We also discovered a mildly photo-
toxic 8-chloro quinolone which did not have increased photostability.
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Table 1. The Most Common Side Effects Associated with
Fluoroquinolones

Photosensitivity, CNS effects, QT prolongation, Tendon dis-
orders, Rhabdomyolysis, Hypoglycemia, Drug interaction
(theophylline etc.)
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Fig. 1.

Table 2. The Phototoxicity in Mice Receiving Intravenous
Administration of the Reference Fluoroquinolones

No. of animals with the
indicated score? at:
Compound? RS

Oh 48 h
01230123
Vehicle 6 0006 000
Ciprofloxacin 42006 000
. Hydrogen
Norfloxacin 42006 000
Tosufloxacin (Naphthyridone) 0 0 6 0 4 2 0 O
Lomefloxacin 006 00006
Sparfloxacin 00420006
R Halogen
Fleroxacin 00420006
Clinafloxacin 0006 0006
Gatifloxacin 6 0006 000
. . Methoxy
Moxifloxacin 6 00 06 000
Levofloxacin 1,8 —Dbridge S1006 000

a) Each compound was administered at a dose of 40 mg/kg to six mice.
b) The ear redness of each mouse was scored as 0 for no erythema, 1 for
mild erythema, 2 for moderate erythema, and 3 for severe erythema with
edema.
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Chemical Structures of Reference Quinolones
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Table 3. Phototoxicity of a Series of 7- (3-Aminopyrrolidinyl) Quinolones in Mice Receiving the Drugs Intravenously?

No. of animals with the indicated score? at:

. Compound No. of
Basic structure No. R1 R8 animals Oh 48 h
o 1 2 3 0 1 2 3
Vehicle 6 6 0 0 0 6 0 0 O
1 Cl 6 0 0 0 6 0 0 0 6
2 CH,CH,~ F 6 0 0 0 6 0 0 0 6
3 H 6 0 0 6 0 0 0 0 6
4 Cl 6 0 0 0 6 0 0 0 6
5 % F 6 0 0 0 6 0 0 0 6
0 6 H 6 0 0 6 0 0 0 0 6
F COOH 7 7 F 5 4 1 0 0 5 0 0 0
| | 8 b/ H 6 s 1 0 0 6 0 0 0
YY)
Re R 9 (if F 6 0 5 0 0 0 5
H,N 10 0 H 1 4 1 0 2 3 1
11 F Cl 6 0 2 4 0 0 0 1 s
12 F 6 0 0 6 0 0 0 0 6
13 L H 4 0 1 3 0 2 2 0 0
14 i:TF Cl 6 s 1 0 0 6 0 0 0
15 F 6 s 1L 0 0 6 0 0 0
HZN
16 £ H 4 3 1 0 0 4 0 0 0

a) Each compound was administered at a dose of 40 mg/kg. b) The ear redness of each mouse was scored as 0 for no erythema, 1 for mild erythema, 2 for

moderate erythema, and 3 for severe erythema with edema.
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Fig. 2. Pharmacokinetics of the 1-Difluorophenyl 8-Chloro Quinolone (Compound 11) and the 1-Aminodifluorophenyl 8-Chloro
Quinolone (Compound 14) in the Sera (A) and Ears (B) of Mice to which FQs were Administered Intravenously (40 mg/kg)
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Fig. 3. Photodegradation of the 1-Difluorophenyl 8-Chloro Quinolone (Compound 11, A) and the 1-Aminodifluorophenyl 8-Chloro
Quinolone (Compound 14, B) in 0.1 M Phosphate Buffer in the Presence or Absence of Excess Chloride Ions
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