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Abstract

CFC-222 is a novel fluoroqginolone antibacterial agent synthesized and under
development by the Cheil Jedang Corporation, Korea. CFC-222 exerts the antibacterial
activity by inhibition of bacterial DNA gyrase leading to bactericidal action.

In in vitro and in vivo preclinical testing, CFC-222 has been shown to possess
a broad spectrum of antibacterial activity. In particular CFC-222 is very potent against
Gram-positive bacteria such as Staphylococcus spp., Streptococcus spp. (in particular
penicillin G-resistant and -susceptible S. pneumoniae) and Enterococcus spp. when
compared to other quinolones (ciprofloxacin, ofloxacin or lomefloxacin). CFC-222 also
showed potent activity against the methicillin resistant clinical isolates of S. aureus
(MRSA). Against Gram-negative bacteria (E. coli, Pseudomonas and Sarcina) the
activity of CFC-222 was slightly weaker than that of ciprofloxacin, but was more
potent than that of ofloxacin or lomefloxacin. In urinary systemic infections caused by
both Gram-positive and —negative bacteria, CFC-222 demonstrated a potent therapeutic
efficacy in particular against Gram-positive bacteria S. aureus, S. pyrogens 203 and S.
pneumonia Type 1L

In preclinical pharmacokinetic studies, CFC-222 was characterized by dose
dependency with no evidence of accumulation on repeated dosing, sex difference or food
effects. The maximum plasma concentration (Cmax) occurred 2-4 hours after oral
administration, with an elimination half-life of between 3-6 hours. In tissue distribution
studies, CFC-222 was concentrated in the lungs, liver and kidneys. In these organs
concentrations of CFC-222 were 3-7 times higher than in the plasma. The extent of
protein binding of CFC-222 was comparable to that seen with other quinolones
(37-55%). CFC-222 is mainly excreted through feces (>709) as the parent compound
and the remainder via the urine. The major metabolite was the glucuronide conjugate.
In the preclinical toxicity tests to date CFC-222 revealed a profile similar to that seen
with other quinolones. In particular CFC-222 did not cause any signs of renal toxicity,
central nervous system toxicity or hemolysis even at high doses.

In normal, healthy male volunteers CFC-222 was safe and well tolerated at
single doses of 25, 50, 100, 200 and 400 mg p.o. CFC-222 was well absorbed with
maximum plasma concentrations being achieved within two hours for the majority of
subjects. The Cmax was 1.35 uzg/ml for the 200 mg dose and 2.92 rg/ml for the 200
mg dose. Pharmacokinetic analysis revealed linear relationships for Cma.x and AUC with
increasing doses of CFC-222. The elimination half-life (ti2) ranged from 13.8 hours for
the 400 mg dose to 18.7 hours for the 100 mg dose but was invariant to dose,
suggesting a once daily dosing would be possible.

In conclusion, CFC-222 is the promising new drug candidate for the treatment
of respiratory tract and urinary tract infections.
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Chemical Structure of CFC-222
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In Vitro Activity of Fluoroquinolone
Compounds Against Clinical Isolates

Microorganism Compound MIC (ugml)
{No. of gtrains) 50% 90%
MSSA CFC-22 0.10 0.20
(144) CPFX 0.39 0.78
OFLX 0.38 0.39
LALX 1.56 1.56
MRSA CFC-222 0.10 6.25
(80 CPFX 0.39 P
oRX 0.20 6.25
LAX 1.56 >50
S pnanonias CFC-22 0.2 0.2
(123) CPFX 0.78 1.56
OFLX 1.56 3.13
LALX 125 125
E odi CrC-222 0.05 0.10
(90) CPFX 0.012 0.025
OFLX 0.05 0.20
LFLX 0.10 0.39
P. agruginosa CFC-222 313 5
(146) CPFX 0.39 ]
OFLX 1.56 >50
LALX . 313 >50




In Vitro Activity of Fluoroquinolone
Compounds Against Clinical Isolates

Microor ganism Compound MIC (ug/ml)
(No. of strains) 50% 90%
M. pneumoniae CFC-222 0.78 0.78
33 CPFX 0.78 1.56
OFLX 0.39 0.78
M. hominis CFC-222 0.39 1.56
(56) CPFX 0.78 6.25
OFLX 0.78 6.25
U. urealyticum CFC-222 0.39 0.78
(124) CPFX 1.56 3.12
OFLX 0.78 1.56
C. trachomatis CFC-222 0.15 0.3
(36) CPFX 0.6 1.2
OFLX 0.6 0.6

In Vitro Activity of Quinolones Against Clinical
Isolates

MRSA (n=80)

1001

Cumulative percent (%)

0025 * olo © 039 ' .
MIC (ug/mb)

~-CFC-222
=0~ CPFX
- OFLX
A~ LFLX

Cumulative percent (%)

100 =

80

QRSA (n=22)

a1 039 1 625
MIC (g/ml)



In Vitro Activity of Quinolones Against Clinical

Isolates
PCG-Resistant S. pneumoniae PCG-Susceptible S. pneumoniae
(n=54) (n=20)
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Protective Effects on Systemic Infection

3 &
in Mice
Microorganism  Challenge dose Compound MIC PDs,
(CFU/mouse) (ug/m)  (mg/kg)
S. aureus Smith 87x10° CFC-222 0.10 040
CPFX 020 233
OFLX 039 208
LFLX 0.78 464
E. coli Ca002 13x10° CFC-222 020 071
CPFX 005 065
OFLX 0.10 137
LFLX 039 167
K. pneumoniae 15x10° CFC-222 020 059
C1040 CPFX 005 034
OFLX 020 123
LFLX 039 102
P. aeruginosa 5Tx10° CFC-222 313 217
GN11189 CPFX 039 074
. OFLX 156 365
LFLX 3.13 400




Therapeutic Effects on Mouse Nebulizer
Infection Model (K. pneumoniae B-54)
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Therapeutic Effects on Mouse Nasal Infection
Model (S. pneumoniae Type I1I)
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Therapeutic Effects on Mouse
Urinary Tract Infection (E. coli 444)
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Safety Pharmacology in Animals

m CNS: No harmful effects observed in mice and rats

s CVS: No harmful effects observed in mice and rats



Toxicity of CFC-222 in Rats and Dogs

B Acute Toxicity

Animal Administration LDy, (mg/kg)

route Male Female
Rat Lv. 94 138
p.o. 5300 4400
Dog L. >200 >100
p-0. >500 >500

M Thirteen-week toxicity of CFC-222 in rat and dog
comparable to other quinolone compounds

Mutagenicity Studies with CFC-222

Mutagenicity Result
Reverse mutation test No mutagenic pontential
Chromosome aberration Comparable to other

test in CHL cells quinolone
Micronucleus test in mice No mutagenic potential
In vivo UDS No mutagenic potential
In vivo chromosome Not clatogenic

aberration test




Penetration of CFC-222 into Mouse Tissues
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Pharmacokinetics in Men (Single, p.o.)
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Concentration (jLg/ml)

Dose Cmax ti2 AUC
(ug'mli) (h) (ueeh/mi

100 (@) 0.55 187 9.33

200 (0) 1.3 17.0 27.21

400 (®) 292 138 5373
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Dose Proportionality of CFC-222 in Healthy
Male Subjects (Single-dose, p.0.)
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Pharmacokinetic Parameters of CFC-222
and Other Quinolones

Dose C..  tom tin AUC
(mg) (ug/ml) (h) (h) (ugeh/ml)
CFC-222 50 0.285 1.0 15.0 4.56
100 0.549 1.5 18.7 9.33
200 1.351 2.5 17.0 27.21
400 2915 1.8 13.8 53.73
SPEFX 200 0.7 4 20.8 18.75
400 1.18 5 18.2 32.73
OFLX 200 2.19 1.28 5.56 14.6
400 3.51 1.92 4.9 28.0
CPEX 200 1.18 0.69 4.11 4.18
500 2.3 1.33 3.9 9.9

Tolerability of CFC-222 in Healthy Male

Volunteers (n=6)

Dose Adverse Events
Single dose p.o.
50 mg No drug-related AE
100 mg One episode of mild headache, possibly drug-related
200 mg No drug-related AE
400 mg One episode of loose stool, possibly drug-related,
Six subjects - Increase of serum creatinine (20%),
drug-related
Multiple dose p.o.
50 mg One episode of dizziness and lightheadedness,
possibly drug-related.
100 mg One episode of headache and nausea, possibly drug-
related
200 mg No serious adverse events, minor elevations of plasma

creatinine in some patients, further assessments of renal
function (inulin clearance, urine NAG and RBP) were
within normal ranges.




Summary

Broad-spectrum antimicrobial effects

+ better than CPFX against Gram-positive bacteria

= comparable to CPFX against Gram-negative bacteria

» effective against Mycoplasma, Chlamydia
Excellent activity against PCG-resistant Pneumonococci
Good bioavailability and penetration into tissues, esp. lungs
Safe and effective in animal models

e No side-effects observed in CNS and CVS

Summary (continued)

m Well tolerated in Phase I Clinical Trials
m Once-a-day dosing possible: T, 17 h

m Dose proportionality: linear

m Renal Excretion 20%
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