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BACTERI A BACKGROUND OF THE | NVENTI ON The present
invention relates to conpositions and nethods for
treating, reducing, aneliorating, or preventing
i nfections caused by anti bacterial drug-resistant
bacteria. In Earticular, t he Eresent i nvention rel ates
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same. More particularly, the present invention
rel ates to such conpositions conprising
f IBQrRgROVAT®OE 188 Bevantienaci ds or derivatives
t hereof, and nethods of using the sane. Bacteri al
pat hogens continue to pose a serious threat to public
health as__indicated by a worldw de resurgence of
bact er i al T RE¥EEEVenfign tlies tp RATRQSHIOES andgRefns for treating,
infections, such as otitis and sinusitis, have becone
dirfduping) ameligrafipg oF PrsEenting érfentiony ¢iesed dyiantbaststitlalrigtesistant
resi stance to antibiotics. Such resistance may be
aPeqiersutle gattipulpys the presqiit despticagelates ipcurtagagartoyitions comprising
effective, therapeutic and prophyl actic use of
afuinplope sazkoxylippaids or dgmfasivesitheread] and nuatlends bf wenghthes sales More
sel ected for resistant strains of various bacteri al
pautioyaths the@irespuirinyentiprarelagss e gich coropashtimnpedybpringeal t h
have been the energence and proliferation of
b fuerequindlomt qagionglic drats oadeivatheis stiearlf, ahd nrethotls o 18ing the same.
antibiotics in the current arsenal of antimcrobia
agents. Such nultiantibiotic-resistant ("MR")
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unfortunately, over time has also selected for resistant strains of various bacterial

pathogens. Of particular concern to the public health have been the emergence and
proliferation of bacterial strains that are resistant to multiple antibiotics in the current
arsenal of antimicrobial agents. Such multiantibiotic-resistant ("MAR") bacterial strains
include species of Gram-positive bacteria, such as, antibiotic-resistant strains of
Staphylococcus aureus, Enterococcus fecalis, and Enterococcus fecium, which, along
with antibiotic-resistant Gram-negative strains of Escherichia coli, constitute the most
frequent etiological agents of nosocomial (hospital-acquired) diseases, such as

septicemia, endocarditis, and infections of wounds and the urinary tract. S. aureus is



currently the nost frequent cause of nosocom al

bacterem a and skin or wound infection. Streptococcus
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several serious and |ife-threatening di seases,

i ncluding a contagi ous neningitis, bacterem a, and

otitis nedia. Annual nortality fromsS. pneunoni ae
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whi ch conprise four nmajor groups: penicillins,
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by inhibiting the bacterial cell wall synthesis and
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been devel oped that target different conponents of the
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J.N. Samaha-Kfoury et al., Br. Med. J., Vol. 327, 1209

(2003). Asa response to bacterial resistance to B-lactam drugs, other antibacterial

agents have been developed that target different components of the bacterial cells. For
examples, aminoglycosides, macrolides, tetracyclines, and amphenicols inhibit different
aspects of bacterial protein synthesis. Antibacterial glycopeptides (such as vancomycin
and cycloserine) inhibit the synthesis of peptidoglycan, a major structural component of
Gram-positive bacteria cell walls. Quinolones interfere with cell division by targeting
bacterial DNA transcription/replication through inhibition of their DNA gyrase and/or
topoisomerase IV. Sulfonamides and diaminopyrimidines interfere with the bacteria’s

ability to synthesize folic acid, thus inhibiting their ability to synthesize the necessary



As new anti bacterial drugs are applied, the process of

natural selection continues to work in favor of the
whawsatrioal strains that have nutated to acqui r ePEI/US2008/057427

tol erance of these new drugs. Nowhere has this issue

been of greater concern than wth the G am positive

bact eri a pneunococci, enterococci, and staphyl ococci.

St aphyl ococcus aureus is perhaps the pathogen of

greatest concern because of its intrinsic virul ence,
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life-threatening infections, and its capacity to adapt

t 2M39-ferent environnmental conditions. The nortality

of S. aureus bacterem a remains approxi mtely 20-40%

despite the availability of effective antimcrobials.
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conpositions and nethods of using such conpositions
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improved pharmaceutical compositions that are effective against bacteria that are

resistant to some of the common prior-art antibacterial drugs. It is also very desirable to
provide novel and more effective compositions and methods for the treatment, reduction,
amelioration, or prevention of infections caused by a bacterium that is resistant to at least
a prior-art antibacterial drug. In addition, it is also very desirable to provide novel and
more effective compositions and methods for the treatment, reduction, amelioration, or
prevention of infections caused by some of the Gram-positive bacteria that are resistant

to at least an antibacterial drug.



anti bacterial drug. In one aspect, such conpositions
conprise at | east one nenber of a famly of
wo basdnoyei nol ones that have Fornula |, a salt PCEDS29D§/057427
or an ester thereof, 00 FI I OR NNY ZXR3 R
wherein RL is selected fromthe group consisting of
hydr ogen, unsubstituted | ower al kyl groups,
substituted | ower al kyl groups, cycloal kyl groups,
unsubstituted C5-C24 aryl groups, substituted C5-C24
aryl groups, unsubstituted C5-C24 heteroaryl groups,
s WhaiMiredF GREGRA/Metienoar y| groups, and groups that
can be hydrolyzed in living bodies; R2 is selected
fromthe group consisting of hydrogen, unsubstituted
am no grqg» qd am no oups sugﬁtltuted with one or
two | ower GRVP @F@Eﬁﬁ%”“ nHQn YIRS PEYIRFGC 3l IFemPeitinpg and
consi sting drogen, unsubstituted | ower al kyl
gPsteds °§‘l§5’§tSP? OEHJOFIB%% fonihg {rpatmgptofgductiopameligfagion, or
groups, unsupstituted | ower al koxy groups, substituted
| BIREFItign b infecligy e by pHusterime tiayS o080 §7e denst a prior-art
groups, .unsubstituted C5-C24 aryl groups, substituted
Conttbpateriglfiruggr oups, unsubstituted C5- C24 het er oaryl
groups, substituted C5-C24 heteroaryl groups,
unsubstituted C5-C24 aryl oxy groups, substituted

C5- C24  arntlofX ¥spdtOspis corbisbS s éoﬁr&ﬁrﬁ@at%‘s% member of a family
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het @ioadfuito®hks BROHAPS Forgiith 95 S4PGert &b 2 tePRiereot,
hydrolyzed in living bodies; X is selected fromthe
group consisting of hal ogen atons; Y is selected from
the group consisting of CHZ, 9. S (§O S2, and NR4,
wherein R4 is selected from

F.
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R2

wherein R' is selected from the group consisting of hydrogen, unsubstituted lower alkyl
groups, substituted lower alkyl groups, cycloalkyl groups, unsubstituted Cs-Ca4 aryl
groups, substituted Cs-Cy4 aryl groups, unsubstituted Cs-C,4 heteroaryl groups,
substituted Cs-C»4 heteroaryl groups, and groups that can be hydrolyzed in living bodies;
R’ is selected from the group consisting of hydrogen, unsubstituted amino group, and
amino groups substituted with one or two lower alkyl groups; R’ is selected from the
group consisting of hydrogen, unsubstituted lower alkyl groups, substituted lower alkyl

groups, cycloalkyl groups, unsubstituted lower alkoxy groups, substituted lower alkoxy



the group consisting of hydrogen, unsubstituted | ower
al kyl groups, substituted |lower alkyl groups, and
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consi sting of oxygen and two hydrogen atonms. In stil
anot her aspect, a conposition of the present invention
conprises a single enantionmer of a conpound havi ng
Formula I. In still another aspect, a conposition of
the present invention conprises a nenber of a famly
ofgrdupaiomadpsiitnt 6hdas drphgrops Fobstindted C1-C,sang ghdups, hesubetdtnted
or an ester thereof, 00 FOR NZNY XR3 Z NHZ
WaB 1@} het®RoaryRBpup¥, su¥stitatadl CZChaheeerdang granivngdstisted Cs-Cay
di scl osed above. 5 WD 2008/115951 PCT/ US2008/ 057427
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oxygen and two hydrogen atoms.

In still another aspect, a composition of the present invention comprises a

single enantiomer of a compound having Formula 1.

In still another aspect, a composition of the present invention comprises a
member of a family of fluoroquinolones having Formula 11, a salt thereof, or an ester

thereof,
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wherein R!, R®, X, Y, and Z have the meanings as disclosed above.



conposition. In another enbodi nent, the nethod

conprises orally adm nistering such a conposition.
wa@eenifent ures and advant ages of the present PCI/ESI0057427

wi || becone apparent fromthe follow ng detailed

description and clains. DETAILED DESCRI PTI ON As used

herein, the term"lower alkyl" or "lower alkyl group"”

means a Cl- C 15 linear- or branched-chain saturated

al i phatic hydrocarbon nonoval ent group, which may be
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atresiysing Rmefipratiy, or prevénfing Mo mfécitiph tduseyl xalmotesigmahat is resistant
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2§?7$ﬂ£gt| ng exanpl es of | ower al koxy groups include
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(i sopropoxy), n-butoxy, n- pentoxy, t-butoxy, and t he

i ke. The term "cycloal kyl" or "cycloal kyl group”

means a dnab¢ @Iﬂaﬂd%l/ ¢ritthemethad corapresds ®picelly alfinistabieg ewh a
nonocyclic or polycycllc nonoval ent radi cal consisting
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t eompomtinber ed nonocyclic rings. O her exenplary

enbodi ments of cycloal kyl groups include 7- to
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DETAILED DESCRIPTION

As used herein, the term “lower alkyl” or “lower alkyl group” means a C;-
C)s linear- or branched-chain saturated aliphatic hydrocarbon monovalent group, which
may be unsubstituted or substituted. The group may be partially or completely
substituted with halogen atoms (F, CI, Br, or I). Non-limiting examples of lower alkyl
groups include methyl, ethyl, n-propyl, 1-methylethyl(isopropyl), n-butyl, n-pentyl, 1,1-

dimethylethyl (t-butyl), and the like. It may be abbreviated as “Alk”.

As used herein, the term “lower alkoxy” or “lower alkoxy group” means a

C1-Cy5 linear- or branched-chain saturated aliphatic alkoxy monovalent group, which



results in a stable structure. Exenplary cycl oal kyl

groups include cycl opropyl, cyclobutyl, cyclopentyl,
waeywBok®iyl , cycl oheptyl, cyclooctyl, cycl onong€T/US2008/057427
cycl odecyl, norbornyl, adamantyl, tetrahydronaphthyl

(tetralin), 1-decalinyl, bicyclo[2.2.2]octanyl,

1- et hyl cycl opropyl, 2-nethylcycl opentyl,

2- nethylcyclooctyl and the i ke. As used herein, the
term"aryl" or aryl group” neans an aromatic
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naphiphipclude mathoky, &hpky, n-wppaayl t-mpthgleboky Gegrepiorgs n-butoxy, n-
(e.g., Dbiphenyl). Unless otherw se specified, the
aipyitoxy, hgutomy abéthatkached at any suitable carbon atom
which results in a stable structure and, if

substituted, may be substituted at any suitable
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sul fur, wherein any sulfur heteroatons may optionally
bissiRiR P slable sineptutry Exnnlay syrlondnd soaporelnes cvsiopropsal | y
be oxidized or be quaternized. Unless otherw se
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whingthyleyespriopd. 2-methykyelbpentyd t >methpicecloddgi-ani thetlikag
exanpl es of heteroaryls include furanyl,

As used herein, the term "aryl" or "aryl group" means an aromatic
carbocyclic monovalent or divalent radical. In some embodiments, the aryl group has a
number of carbon atoms from 5 to 24 and has a single ring (e.g., phenyl or phenylene),
multiple condensed rings (e.g., naphthyl or anthranyl), or multiple bridged rings (e.g.,
biphenyl). Unless otherwise specified, the aryl ring may be attached at any suitable
carbon atom which results in a stable structure and, if substituted, may be substituted at

any suitable carbon atom which results in a stable structure. Non-limiting examples of



thienyl, pyrrolyl, oxazolyl, thiazolyl, imdazolyl,
pyrazol yl, isoxazolyl, isothiazolyl, oxadiazolyl,

W@ e0aati9y1 , tetrazolyl, thiadiazolyl, pyridi nyPCT/US2008/057427
pyridazinyl, pyrimdinyl, pyrazinyl, triazinyl,
i ndoli zi nyl, azaindolizinyl, indolyl, azaindolyl,
di azai ndol yl, di hydroi ndol yl, dihydroazai ndoyl,
i soi ndol yl, azai soi ndol yl, benzof uranyl,
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preventin n infection caused by a bacteriumthat is,

g s, ey Pregbptitatec pt agy Suifplester e ef Gagtonggamvhich

I n one enbodi nent, said bacteriumis a Grampositive

&gt iR & Hble pirugHBe nen-liie srsrames ofdsierpapdr melieirangl. a

G am negative bacterium In still another enbodinent,
sthieaylppatadyli eierelyl Hypzakyh dénisardylbrerzebil.saxazalyloiethiazolyl,
aspect, said prior-art antibacterial agent is selected
foxediaziid, @a@:dbl, tetrazolyl, thiadiazolyl, pyridinyl, pyridazinyl, pyrimidinyl,
pyrazinyl, triazinyl, indolizinyl, azaindolizinyl, indolyl, azaindolyl, diazaindolyl,
dihydroindolyl, dihydroazaindoyl, isoindolyl, azaisoindolyl, benzofuranyl,
furanopyridinyl, furanopyrimidinyl, furanopyrazinyl, furanopyridazinyl,
dihydrobenzofuranyl, dihydrofuranopyridinyl, dihydrofuranopyrimidinyl, benzothienyl,
thienopyridinyl, thienopyrimidinyl, thienopyrazinyl, thienopyridazinyl,
dihydrobenzothienyl, dihydrothienopyridinyl, dihydrothienopyrimidinyl, indazolyl,
azaindazolyl, diazaindazolyl, benzimidazolyl, imidazopyridinyl, benzthiazolyl,

thiazolopyridinyl, thiazolopyrimidinyl, benzoxazolyl, benzoxazinyl, benzoxazinonyl,

oxazolopyridinyl, oxazolopyrimidinyl, benzisoxazolyl, purinyl, chromanyl,



consi sting of drugs of the famly of penicillin, drugs

of the famly of vanconycin, drugs of the famly of
w@piosatidyrosi des, drugs of the fam |y of qui nOPCIES2008/057427

and conbi nations thereof. In another aspect, said

prior-art antibacterial agent is selected fromthe

group consisting of penicillin, anpicillin,

nmethicillin, vanconycin, gentamcin, ofloxacin,

ci profloxacin, equivalents thereof, and conbinations

t efchpsmanyly qainelizinyhyinebnyl adibeisequineling, lea@tydraquinplitdt

is resistant to a prior-art antibacterial agent is

s edogeinelinyt.rderdr tisoquineliny L. derasiydroiseqyimsflinyl, cinnolinyl, azacinnolinyl,

Ent er obacteri aceae, 9 WO 2008/ 115951

PEMheI8200848Bmhd7zinydt quplagdlow b ecagsinaaalieyisquinoxalinyl,

St rept ococcus pneunoni ae, Haenophil us influenzae,

Stagninord vyt usphdpiridery hidihiydrondihdiysidiayi, &trgloydosmaplataagiinyl,

and conbinations thereof. In still another aspect, a

c ptrpdsiyt, cohazofyltaduedipyleptentzinyh\phatdtionzicy mpd iphe@®xadiny], and the

| east one nenber of a fam |y of fluoroquinol ones that

hdke Formula |, a salt thereof, or an ester thereof,

00 FORS NYXRI Z 2 wherein Rl is selected from

the group consisting of hydrogen, unsubstituted | ower

al kyl gr S [ .al k roups .

cycl oal kylﬁ%gﬁ%ﬂb%é?%eﬁ%nﬁng tgrlJ tlogﬁgg%’l%é ¢ éa gcrxi}l icdl ﬁ?rgﬁ%sétfon and

| - 2RI £t C5-
AR S AL R TR L G S
g%%%%z@ tﬁz‘gtqs rsg%élxgts to ta egst g%ﬁorpaert a%ggc?e!r%lzaeg%ntl. n Iiving

In one embodiment, said bacterium is a Gram-positive bacterium. In another
embodiment, said bacterium is a Gram-negative bacterium. In still another embodiment,

said bacterium is an anaerobic bacterium.

In one aspect, said prior-art antibacterial agent is selected from the group
consisting of drugs of the family of penicillin, drugs of the family of vancomycin, drugs
of the family of aminoglycosides, drugs of the family of quinolones, and combinations

thereof.

In another aspect, said prior-art antibacterial agent is selected from the group
consisting of penicillin, ampicillin, methicillin, vancomycin, gentamicin, ofloxacin,

ciprofloxacin, equivalents thereof, and combinations thereof.

In still another aspect, said bacterium that is resistant to a prior-art

antibacterial agent is selected from the group consisting of Enterobacteriaceae,



R2 is selected fromthe group consisting of hydrogen,
unsubstituted am no group, and am no groups
westivet ed with one or two | ower al kyl groupBCT/BS2008/057427
sel ected fromthe group consisting of hydrogen,
unsubstituted | ower al kyl groups, substituted | ower
al kyl groups, cycloal kyl groups, unsubstituted | ower
al koxy groups, substituted | ower al koxy groups,
unsubstituted C5-C24 aryl groups, substituted C5-C24
adiP Y peaps, s IFEpiorecedPneTBoeRY. Hyeren/vis yiflugranps
substituted C5-C24 heteroaryl groups, unsubstituted
C8Lappiocogens|epidgrmggdioulisissesiglgon o el a@bcq@pinatiops theseof.
groups, unsubstituted C5-C24 heteroaryl oxy 10 WO
2008/ 115951 PCT/ US2008/ 057427 groups, substituted

C5- C24 hepefip ﬁﬁdfhé? A¥pebl & U&ﬁposﬁﬁg o8tHe %Rﬁ:ﬁeﬂt h}%nmonﬁyﬁses at
hydrolyzed in living bodies; X is selected fromthe

I QURNE RiRSIbSL df @Qfatgfly w&%n@tog@@ﬂlat‘abéF&ﬁluﬁcﬂ g galt t EQ8R or

the group consisting of and
Wt &l bl s sel ected from the group conS|st|ng of
hydrogen, unsubstituted | ower al kyl groups,
substituted | ower al kyl groups, and cycl oal kyl
groups; and Z is sel ected fron1the group consi sting of
oxygen and two hydrogen atonmsi In dhe aspect, Rl is
sel ect ed fron1thngroup consil$ -f hydr ogen, Cl1-C5
(or alternatively, X
unsubstituted al kyl ¢
C3-C5) cycl oal kyl (or alternatively,

C6- C14, or = C g Substituted and
unsubstltut d ary groups, C5}Cl4 (or alternatively,
C6- C14, or -Cl substituted and
unsubstitute eroaryl groups, and groups that can
be hydrolyzed i\n |iving bodies. In one enbodi nent, Rl
is selected fromethe group consisting of C1-C5 (or
alternatively, Cl-C3) substituted and unsubstituted

al kyl groups. In another aspect, R2 is selected from

t lhﬁergﬁ %?‘ gsuscégé@%% O{DI ? ugrfglééj ns Ubtsliﬁl,]ctglﬂg r%gﬁgg] n gﬁgﬂt%g Fo;ver glkyl
Cl- _
et Hbrf e ou AT P LG Sins obhisteatg s o

hydr ogen, . .
Q{-oups, sugstltuted Cs-Ca4 aryl groups, unsubstituted Cs-C,4 heteroaryl groups,

substituted Cs-Cy4 heteroaryl groups, and groups that can be hydrolyzed in living bodies;
R’ is selected from the group consisting of hydrogen, unsubstituted amino group, and
amino groups substituted with one or two lower alkyl groups; R? is selected from the
group consisting of hydrogen, unsubstituted lower alkyl groups, substituted lower alkyl
groups, cycloalkyl groups, unsubstituted lower alkoxy groups, substituted lower alkoxy
groups, unsubstituted Cs-Cy4 aryl groups, substituted Cs-C4 aryl groups, unsubstituted

C5-Ca4 heteroaryl groups, substituted Cs-Cy4 heteroaryl groups, unsubstituted Cs-Cay

aryloxy groups, substituted Cs-Cy4 aryloxy groups, unsubstituted Cs-Ca4 heteroaryloxy

10



Cl-C5 (or alternatively, Cl1-C3) substituted and
unsubstituted al kyl groups, C3-Cl0 (or alternatively,

wE&083)596y cl oal kyl groups, Cl-C5 (or alternatiRel/y$2008/057427

Cl-C3) substituted and wunsubstituted al koxy groups,
C5-Cl14 (or alternatively, C6-Cl4, or C5-C10, or

C6- C10) substituted and unsubstituted aryl groups,
C5-Cl14 (or alternatively, C6-Cl4, or C5-Clo, or GC6-C
10) substituted and unsubstituted heteroaryl groups,
arPuEs.-seastitytest Caf 1deiseparieyygroups-antrmuppihatogn 6 bydrelyzed in
C6- C10) substituted and unsubstituted aryl oxy groups.

| hivingeodies; WDs20l08£d fre0 e PO WBAG08/c0 574 atoms; Y is selected
enbodi nent, R3 is selected fromthe group consisting
offro@3th€g®up opnsiting pEH1, ¥ BySO.8:.05)d NRYy wheaink®/lis selected from
groups. In yet another aspect, X is selected fromthe

g tieugrowporessistirigrog hpdrogin, uspbsginded 1Bwer dlky] groap€ Riiadiue@néwer
Xis d. In another enbodinent, Xis F. In a further
asfiekgroups, arsl dgtidalkyingratps] dnd @netdietedaspetit grofip ComMtng 66
two hydrogen atons. In still another aspect, Y is NH,
Zokyeel andiwtb X dicgefChtomkn anot her aspect, a conposition

of the present invention further conprises a
pharmaceutically acceptable carrier. Some non-limting

v e showrmhEfrsk X oS RBE I ok 8 ety ..

O ol Ry, BfR bl Bl Sdindeutenisl St Crbhee™

%@3’%%@%@%325% C}%omlgéugé Cc:?ég'f @E’%te%ﬁv (,ZE'H, &N, o
C0) substituted and unsubstituted aryl groups, Cs-Cy4 (or alternatively, Cg-Cia, or Cs-Cio,
or C¢-Cig) substituted and unsubstituted heteroaryl groups, and groups that can be

hydrolyzed in living bodies. In one embodiment, R' is selected from the group

consisting of C-Cs (or alternatively, C;-C;) substituted and unsubstituted alkyl groups.

In another aspect, R is selected from the group consisting of unsubstituted

amino group and amino groups substituted with one or two C;-Cs (or alternatively, C;-

Cs) alkyl groups.

In still another aspect, R® is selected from the group consisting of hydrogen,
C1-Cs (or alternatively, C;-C;) substituted and unsubstituted alkyl groups, C3-Co (or
alternatively, C3-Cs) cycloalkyl groups, C;-Cs (or alternatively, C;-C3) substituted and
unsubstituted alkoxy groups, Cs-Ci4 (or alternatively, Cg-C 4, or Cs-Cjg, or C-Cjg)
substituted and unsubstituted aryl groups, Cs-Cy4 (or alternatively, Cs-C )4, or Cs-C g, Or
C4-C)o) substituted and unsubstituted heteroaryl groups, and Cs-C 4 (or alternatively, Cq-

Cia, or Cs-Cyy, or Cs-C o) substituted and unsubstituted aryloxy groups. In one

11



4 H NH(CH3) cyclopropyl d CH2 2 H 5 H N(CH3)2

cyclopropyl d CH2 2 H 6 CH3 NH2 cyclopropyl O CH2 2
WOR003/1C256 NH2 cycl opropyl G CH2 2 H 12 WO PCT/US2008/057427

2008/ 115951 PCT/ US2008/ 057427 8 H NH2 cycl opropyl F

CH2 2 H 9 HNH2 cyclopropyl Br CH2 2 H 10 H NH( C3H5)

cyclopropyl d CH2 2 H 11 H NH(C3H5) cycl opropyl F

CH2 2 H 12 H NH2 cyclopentyl d CH2 2 H 13 H NH

cyclopropyl d CH2 0 14 H NH2 cyclopropyl F CH2 0 15

H ehdbi2diggod, B.biscsp}ybtechrm@l’dﬁe Boupl@nbisthdigdf €yl ot aprhatickly, Ci-Cs)

CH(C3H5) O 17 CH3 NH2 cyclopropyl d CH2 0 18 CH3

Niely b8yl gyaipopr opyl G CH2 0 19 CH3 N(CH3) 2

cyclopropyl d CH2 0 20 CH3 NH(C3H5) cycl opropyl d

CH2 0 21 CH3 NH(C3H5) cyclopropyl a CH2 0 22 CH3

’;')(/g:‘g)pﬁ OCE eg)ﬁmgﬁg@ﬁ Eﬁg@le gggx)tgg %)j_ﬁqgl onmstnilg (&le\fﬁ and
]E)IBEIZE] Aﬁe%ﬁbﬁgﬁle&p 5(01 Iﬁ anggk'er et bodlO Qerelt Z(n‘bgdl ment, the

or oqui nol one Car c’acid rnét
conposition of the present i nvention has Formula 111

In a further aspect, Y is CH,. In still another aspect, Z comprises two

hydrogen atoms.
In still another aspect, Y is NH, Z is O, and X is Cl.

In another aspect, a composition of the present invention further comprises a

pharmaceutically acceptable carrier.

Some non-limiting members of the family of compounds having Formula I
are shown in Table 1. Other compounds of the family not listed in Table 1 are also

suitable in selected situations.

Table 1

Some Selected Fluoroquinolones

Compound R R’ R’ X Y V4
1 H H CH; Cl CH, 2H
2 H NH; CH; Cl CH, 2H
3 H NH; cyclopropyl Cl CH; 2H
4 H NH(CH3) cyclopropyl Cl CH, 2H
5 H N(CH3), cyclopropyl Cl CH, 2H
6 CH; NH; cyclopropyl Cl CH; 2H
7 C,H; NH, cyclopropyl Cl CH; 2H

12



00O FI1 I OH(Ill) NNOC NH 13 W 2008/115951
PCT/ US2008/ 057427 | n anot her enbodi nent, the

WO bwdnoigei nol one car boxylic acid included in aPCT/US2008/057427
conposition of the present invention has Fornmula IV,
V, or V. OOFOH NN(IV) O NHZOO FOH NNM
Cl NHZ OO F OH &N (VI) HN

8 H NH, cyclopropyl F CH, 2H
9 H NH; cyclopropyl Br CH; 2H
10 H NH(C3Hs) | cyclopropyl i CH, 2H
11 H NH(C;Hs) | cyclopropyl F CH, 2H
12 H NH; cyclopentyl Cl CH, 2H
13 H NH, cyclopropyl Cl CH; O
14 H NH; cyclopropyl F CH; 0]
15 H NH, cyclopropyl Br CH, O
16 H NH, cyclopropyl Cl CH(C;Hs) 0]
17 CH; NH, cyclopropyl Cl CH; 0]
18 CH; NH(CHa;) cyclopropyl Cl CH; @)
19 CH;, N(CHs), cyclopropyl Cl CH; O
20 CH; NH(C3Hs) | cyclopropyl Cl CH; 0
21 CH; NH(C3Hs) | cyclopropyl Cl CH; (0]
22 CH; N(CH3)(C,Hs) | cyclopropyl Cl CH;, 0]
23 H NH, cyclopropyl Cl NH 0]
24 CH; NH(CH3) cyclopropyl Cl NH 0]
25 H 2H cyclopropyl cl NH 0]

In one embodiment, the fluoroquinolone carboxylic acid included in a

composition of the present invention has Formula III.

OH

' ()

"X

13



Cl OlIn still other enbodi nents, the fl uoroquinol one

carboxylic acid included in a conposition of the
w@e@samosi nventi on has Formula VII or VIII. 14PANDUS2008/057427

2008/ 115951 PCT/ US2008/ 057427 OO OH NN (VII) d O

"INM2 OO FOH HN_NNMII) < O'/"NHR In still

anot her aspect, a conposition of the present invention

conprises an enantioner of one of the conpounds

having Formula I, I1, or Ill. In still another aspect,

a conposi i amathef embvdimeng Senflucrepmeridne narbaxghic iasidsnduded in a

m xture of enantioners of one of the conpounds havi ng

Fepmmpdsitidn, of ihe, presentl ihventidn hids Formduiviol,@n&I.conmpound

di scl osed herein can be fornulated into a

phar maceutical conposition for topical, oral, or

systemi c adm nistration fop the treatnent, reduction,

i mn infection caused by

tenrat | east a prior-art
position conprises a

(V)

a bacterium thaf
anti bacterial drug

T A

NH,

-

K\N N (VD)

In still other embodiments, the fluoroquinolone carboxylic acid included in a

composition of the present invention has Formula VII or VIII.

14



f I uor oqui nol one conmpound having Formula I, I, I, 1V,

V, VI, ViIl, or VIIIl and a pharmaceutically acceptable
W@ 2008i1€395f or the admi ni stration, as can be detRCTHUSA8/057427
by a person having skill in the art of pharnaceutica

formul ati on. For exanple, various pharmaceutically
acceptable carriers known in the art can be used to
fornmulate a 15 WD 2008/ 115951 PCT/ US2008/ 057427
sol ution, suspension, dispersion, ointnent, gel,

capsule, or tablet. A fluor?quinglone conpound havi ng

Formula I, II, Il , or VIl is
particularly suitat breatferent, reducti on
anel i orati on, i nfections of the ear,
eye, Or a porti * [ respiratory trac )
caused by b ¥ ' ig, but not being Iiﬁl{ ed
to, those |bacter)a dfiscl osed above. In one

enbodi nrent. Asuch/a fluroqurnplone is fornulated into
a sol uti ' sus ion, dispersion, or gel.

I n one enbodi nent, “a topical conposition of the
present invention conprises an aqueous solution or
suspension. Typically, purified or deionized water is
used. The pH of the conposition is adjusted by adding
any physi ol ogi cak]y ak pH adj usting acids,
bases, or buffers re r&ige of about 3 to
about 8.5 (or alte or  from about 4 to about
7.5, or fromahg ‘ 6.5, or from aboup,p to
about 6.5)yn" Exa agi ds i nclude acetic, boric,
citric, ladtic, phosphoricA hydrochloric, and the

i ke, an £s of bas i ncl ude sodi um hydr oxi de,
sodi um phosp w$0di um borate, sodiumcitrate,

sodi um acet at e, sodlun1lactate t romet ham ne, THAM
(trishydroxymet hyl am no- net hane), and the |like. Salts
and buffers include citrate/dextrose, sodium

bi car bonde etill enethsn apestch¢armosigiom nitherpresant gerdiontchwprises an
af orenenti oned acids and bases. pH buffers are

| evantodner ©f onewicha dvenpoomds e ving borntude I, Badmiflai n a st abl e
pH and to i nprove product tol erance by the user. In
some enbodinents, the pHis in the range from about 4

to about y{qy an%ﬂfa} 9@&&34 coer)foglﬁ{)I?‘oif tﬁ%rg%’&[ n@éjrﬁmﬂ |ﬁmfi’r‘is%s a

avai |l abl e, for exanple, from S gma- ric

GRIERRS bit éngﬁ'nc%erst &eone of the compounds having Formula I, I, or III.

A fluoroquinolone compound disclosed herein can be formulated into a
pharmaceutical composition for topical, oral, or systemic administration for the
treatment, reduction, amelioration, or prevention of an infection caused by a bacterium
that is resistant to at least a prior-art antibacterial drug. Such a composition comprises a
fluoroquinolone compound having Formula I, I, II, IV, V, VI, VII, or VIII and a
pharmaceutically acceptable carrier for the administration, as can be determined by a
person having skill in the art of pharmaceutical formulation. For example, various

pharmaceutically acceptable carriers known in the art can be used to formulate a

15



present invention can have a viscosity in the range

fromabout 5 to about 100,000 centipoise ("cp") or
worRwsa196r alternatively, from about 10 to aboRET/US2008/057427

50, 000, or from about 10 to about 20,000, or from

about 10 to about 10,000, or from about 10 to about

1,000, or fromabout 100 to about 10,000, or from

about 100 to about 20,000, or from 16 WO 2008/ 115951

PCT/ US2008/ 057427 about 100 to about 50,000 or from

abolutiorb G@spticabdisersiéh, 0DBnenvrgef, cgnulabauiblG00 flwrajatislone

20,000 cp). In another enbodi nent, a topica

c ooqppaintiheving Fortrtuéa PIIeH LM, Vi, WV,ENIL,i 00 VI ¢Opptidusels s@fable for a

oi ntment, emul sion or cream (such as oil-in-water

e Midhtfie o) )eduﬂfongﬁhehora@oﬁl,td?@f&f&lt@ﬁ Remidctiynstehetat RS, @6 a portion

using either (1) an ol eagi nous base; i.e., one

CoNgik Spped GesPiratbryXQet, Oiuk&d 18/ babitHE, GeA I Sut 1HUBdIn@Bmited to,
white petrolatumor mneral oil, or (2) an absorbent

bamgs bdctefia disOlddGBH. Th bﬁ@erﬁﬁodﬁﬁhn@ RESHY @4t tﬁh&h%eﬁﬁ‘ €Fmulated
or substances which can absorb water, for exanpl e

apwy dEQuSon], 8inQhdnh sus@éﬁmfsﬂ)éréf@n Bpéélow ng formation of
the base, whether ol eagi nous or absorbent, the active

i ngredi ent (conpound) is added to an anDunt af f ordi ng

t he desired con ration. Creans. are oil/water
enul si o nsIn % g?f%ﬂ%’}tsac toB‘FaléﬂmB‘i’ﬁmoﬁ’H)gé@ REFSARidpYegfion comprises

phase), risin fixed oils, hydrocarbons,
affiad %PS| 5p on gn 4 e&é f’@’é% lypurified oftdsipnizad wateals useq. The

and the Ilke and an aqueous phase (continuous phase),
cBhf theicagpositions adistedrRy adding pnxsplviiglogicalipagespialle pH adjusting

such as added salts. The two phases are stabilized by

u¥adsobasghy oubiffess yyithip heemee o a@pute%éaﬁmlé 8.5 oxalternatieely, or

active agent, such as sodium | aur sul fat e,

hifenapeit dite alayt 78 dronsahont bty ahewt 5a0tﬁs4>m@b‘dm5 te hlops§.5).

veegum and the |ike. Upon formation of the enul sion,

t Feampdesi of ecifiyygelods aoatic, beaensttn dictic iphospirariq, hydroghdorig dustithe

in an anount to achi eve the desired concentration.

CGeltes amslorrpmplos obbabegecluls| seditmchyflrosite adiohgdgspiots sddase,

wat er, or an enul sion-suspension base. To the base is

dehdeed, sadigml ditratgy sedjemacandie, shdifimrlargatg troakethmineNTHAM

(trishydroxymethylamino-methane), and the like. Salts and buffers include
citrate/dextrose, sodium bicarbonate, ammonium chloride and mixtures of the
aforementioned acids and bases. pH buffers are introduced into the composition to
maintain a stable pH and to improve product tolerance by the user. In some
embodiments, the pH is in the range from about 4 to about 7.5. Biological buffers for
various pHs are available, for example, from Sigma-Aldrich. A composition of the
present invention can have a viscosity in the range from about 5 to about 100,000
centipoise (“cp”) or mPa.s (or alternatively, from about 10 to about 50,000, or from
about 10 to about 20,000, or from about 10 to about 10,000, or from about 10 to about

1,000, or from about 100 to about 10,000, or from about 100 to about 20,000, or from
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t he base, increasing its viscosity. Exanples of

gelling agents are hydroxypropyl <cellulose, acrylic
waelod/1ipesymers, and the like. Customarily, thePGEUB2008/057427

i ngredi ent 17 WD 2008/ 115951 PCT/ US2008/ 057427

(conpound) is added to the formulation at the desired

concentration at a point preceding addition of the

gelling agent. The anmpunt of a fl uoroqui nol one

conmpound, a salt thereof, or an ester thereof, herein

dilsailt 0&EE abatt50j080 bnamn pbswa 5e@ltol abbwt 18,000 anftoat dbomt 90 to about

the present invention 1is not critical; the

conoentmat i on should be within a range sufficient to

permt ready application of the fornmulation to the

affected tissue area in an amount which wl|l deliver

the desir f

tr oat mont DA B AL 0?‘8“3%? E‘S%Wf oy ?ﬁ%e bfEhe iyenton

TN R SN

thereof, or an ester thereof in a concentration in a

range from about 0.0001 %t o 10% by wei ght (or

al t er nat i Weinentsf geperaltboa prepar@d asing ¢ither dbawoledgyous base; i.c.,

from about 0.01%to about 5% or from about 0.01%to

aputonsiSngexf fikedeornls cabpdrocadbd@s.tdntloasabiowtpetéfptuor orfrioeral oil, or

about 0.01%to about 0.7% or fromabout 0.01%to

a0 at alofimt taye; wei, girt consifngexd we aghydrouopibstahce or substances which

conposition of the present invention can contain one

Otan abmire wafer, tforeexhmpleawnhyilgous anetier Cadtorwaiy, fsllowiag foanhtson of

adj uvant s including additional nedicanents,

arht basei €hdthes oldaginbwsi dr wbswehiers therastivevingre disntt(yonipotthd)ii€idiled to

and the like. Preservatives may be used to inhibit

MirCanoduinta G Ong 8F desitddebn@htrdtoa. product when it is

di spensed in single or nultidose containers, and can

i ncl ude: quaternary annoniun1derivatives

(benzal kQ{“ umrgacr:e 01 agr 510 ouH su ﬁca 0 €' (internal
cetyl net hy i ron1 e 8%??1By? .hﬂﬁﬁ

orldgg benzetﬁ u r rcury
TR S ﬁf‘ s %ﬁ %85%8 grERE]ES uches waxes

phenyl mer cur b and

pveﬂyfémm@ﬁ‘z%fa%@%e b B ebHiptons By

al cohol , pheny| et hyl

comprising water and any water-soluble substances, such as added salts. The two phases
are stabilized by use of an emulsifying agent, for example, a surface active agent, such as
sodium lauryl sulfate, hydrophilic colloids, such as acacia colloidal clays, veegum, and

the like. Upon formation of the emulsion, the active ingredient (compound) customarily

1s added in an amount to achieve the desired concentration.

Gels comprise a base selected from an oleaginous base, water, or an
emulsion-suspension base. To the base is added a gelling agent which forms a matrix in
the base, increasing its viscosity. Examples of gelling agents are hydroxypropyl

cellulose, acrylic acid polymers, and the like. Customarily, the active ingredient
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al cohol , phenoxyet hanol, and m xtures thereof These

conpounds are used at effective 18 WO 2008/ 115951
WEDMBWERB08/ 057427 concentrations, typically PCDIE2008/057427

about 0.005% to about 5% (by wei ght), depending on the

preservative or preservatives selected. The anmount of

the preservative used should be enough so that the

solution is physically stable; i.e., a precipitate is

not formed, and antibacterially effective. The ’
S dpwquinfi)yls added fathe &fﬂ)@}@@ﬁ]@ at thq 1rqﬁj¢qqgengatlon at a point preceding
fluoroqui nol one having Formula I, II, I, IV, V, VI,

viadditigp ofghe gelling agene present conpositions may be
enhanced by a surfactant or other appropriate _
co-solvent in the conposition or solubility enhancing

agents | i ifBe &i&UnOILXANIrERiRITR cBRpdnd! LAKRELRN! or )?P ester

hydr oxyet hyl, glucosyl, nmaltosyl and maltotrios

d@kdrdGE! Y@ diddloRd that B+ ¥ 6 BRSNS I tlebr@R& invent
enbédihé%t, thg céhpag???%ﬁ Jonprises 0?1 @éﬂ% gﬁ¢gwmnm1

hY AR QUNRED AN conBen@¥Gd-OAEH bl With latr? At Yo ple%qli‘i Rady
15% (or 2% to 10% hydroxypropyl - - cycl odextrin.

. ' fo X le,. . . i
%Fegggﬁg@héz%%%%?ongg g%%gt)%‘?g& BSue &0 o8 OB Svhich will deliver

: : f act ant e .
P P B A e e Bl REHR el desieed
PG st 4 SRS Bl RSB Rne
e RSl P oBRGE b R RS

| ubj.| it er Wi | epend on the anount of
??allﬁlg? . a%m{aﬁ%f%nrbgg E% to r (?:% %X ?Vﬂ%gfofe E?gatg@;gﬁ@ Ia%afut 0.001% to

u [
¢ PR ST TEhaen )b asthy > ey Wil ooyt om
(R Byt R i apodbi s otopuoh T, afompgboned g t
depending on the ingredient. The use of viscosity
eﬁﬁﬁh%?%@b%ﬁ@ﬁW% to provide the conpositions of the
invention with viscosities greater than the viscosity

of sinple aqueous solutions may be desirable to

I ncr ease Mdis®rentaiteficab torhfiRitidE bof e pEREH alBatfon YN L&Rain one or
target tissues or to
more of the following: preservatives, surfactants, adjuvants including additional

medicaments, antioxidants, tonicity adjusters, viscosity modifiers, and the like.

Preservatives may be used to inhibit microbial contamination of the product
when it is dispensed in single or multidose containers, and can include: quaternary
ammonium derivatives, (benzalkonium chloride, benzylammonium chloride, cetylmethyl
ammonium bromide, cetylpyridinium chloride), benzethonium chloride, organomercury
compounds (Thimerosal, phenylmercury acetate, phenylmercury nitrate), methyl and
propyl p-hydroxy-benzoates, betaphenylethyl alcohol, benzyl alcohol, phenylethyl

alcohol, phenoxyethanol, and mixtures thereof. These compounds are used at effective
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19 WO 2008/ 115951 PCT/ US2008/ 057427 increase the

retention tine in the ear. Such viscosity enhancing
wagwatssdsncl ude, for exanple, polyvinyl alcohedT/US2008/057427

pol yvi nyl pyrrolidone, nethyl cellul ose,

hydr oxypr opyl met hyl cel | ul ose, hydroxyethyl cell ul ose,

carboxynet hyl cellul ose, hydroxypropyl cellul ose or

ot her agents know to those skilled in the art. Such

agents are typically enployed at a | evel of fromO0.01

Ycomreli@¥iohaltyreralla fiiowedbput 0B YtotaboB% o (by Weight)Yeependi@®Pn the

by wei ght. Suitable surfactants include polyvinyl

pyrestrvaiorer ppedryativaysdeleated h@hohmounp of the preydreatiee géedabduld be

et hyl ene gl ycol, and propyl ene glycol. O her

s andugb tatitasthasdutipok peeicaRy asblé;<Sec h pasipitete ysoit fatned,3@d

(pol yoxyet hyl ene sorbitan nonool eate), polysorbate 60

( patibrosnidiyrpfieetive. sor bi t an nonost earate), pol ysorbate

20 (pol yoxyet hyl ene sorbitan nonol aurate), comonly

known by their trade names of Tween(r) 80, Tmeen(r)

60, Tmenﬂe)so%% 11 egl‘;{h éo%%%grftg %Xcr“({]ne Y ﬁuok%o %?Pl%lc%e i vm%

of ethylene oXl éne oxi

Cgormul IIk P 9 Vg@# or {/f ﬁ)res?r}t coxf_ag%%t;]on? pr{agﬁ) %ﬁhanced

uroﬁ c(r)

ppl o e nt hetic b oc ners aof eth .
o%( IS eV Vtea‘p g Plsvestigi i iy enhancing
di am ne, suc onmonl own b heir trade
niieals 15 CffrCi?CFémn& Fio S By GO RaR BRITCER A g o Al and
Tet nlcj 2. ? afsher noni oni ¢ surfactants such
agla%?fflﬁy f ﬂvmmse i Pag YSYF@Od@ﬁ‘éﬁnnhf%‘teteWboélnéf’&h&res

(i ol eyl alcohol, stearyl alcohol, risty

a?%‘&ﬂ‘i’é‘lt‘o“ 8?}86‘?6?1%)% é“ntBy?P A)&yé@ﬁmmpylelé-eyglo fTR; @@F‘B‘Hﬁel}’a 1% to
chai ns haV|n9 about 12 or nore carbon atons (e.

S Ut XYPIOP ayasex arspFeNtaing 9P0 ates
Ueh (A% e athedio Wob-axstndextpn. Eamsplyent hlé Iygeb
surfactant helps a topical formulation to spread on
t ther example apadysgrbatealOy ﬁglap%&algézoxwthylp@/mﬂxoefmpmhﬂ@nean
infection is fol|gwed by inflammation. Therefore, in
atvofefents tespaltinronig EQW&; k123 rand P10 hecystodserin, fattyrand i on

further conprises an anti- 20
triglycerides, glycerol, polyethylene glycol, other solubility agents such as octoxynol 40

and tyloxapol, or other agents known to those skilled in the art and mixtures thereof.

The amount of solubility enhancer used will depend on the amount of fluoroquinolone in
the composition, with more solubility enhancer used for greater amounts of
fluoroquinlones. Typically, solubility enhancers are employed at a level of from 0.01%
to 20% (alternatively, 0.1% to 5%, or 0.1% to 2%) by weight depending on the

ingredient.

The use of viscosity enhancing agents to provide the compositions of the
invention with viscosities greater than the viscosity of simple aqueous solutions may be

desirable to increase absorption of the active compounds by the target tissues or to
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WD 2008/ 115951 PCT/ US2008/ 057427 i nflammtory agent.

Anti-inflammatory agents include the well-known
w@Rkwsnotwst i cost eroi ds and the non-steroi dal PCT/US2008/057427

anti-inflamuatory drugs ("NSAIDs"). Non-limting

exanpl es of the glucocorticosteroids are: 21-

acet oxypr egnenol one, al cl onet asone, al gestone,

anti noni de, becl onet hasone, bet anmet hasone,

budesoni de, chl oropredni sone, cl obetasol, clobetasone,

clingeenst die ostention gingpr detverl. Suclris¢ass trdnnney ageots tinchalestor

cortivazol, deflazacort, desonide, desoxinetasone,

dexamplt.rebome] aldehol, pphsopkeyyreiifiéngcoethpl ehapse,

di f | uprednat e, enoxol one, fluazacort, flucloronide,

f hydrek yyasiresthyllcaiilewe| hydegxytthyiaelnotepcebageictinl edinlose,

fluoci nonide, fluocortin butyl, fluocortol one,

f hydooypeéiyd bdhise bl athengimnimoace taseskillddup ardi dacieagents are

acetate, fluprednisolone, flurandrenolide,

f ypidatipsmpley@l 0pilorbbfdront 0.0 MBeE1 0% laltchaticdnaniode 5%, or 0.1%

hal obet asol propi onate, hal onetasone, hal opredone

aee19a) ey whiyhlr ocortarnate, hydrocortisone, | otepredno

et abonat e, mazi predone, nedrysone, nepredni sone,

met hyl predni sol one, nonet asone furoate, paranethasone,

prednicar? one

d
b5 di e hy uétranﬁﬁsgrgae%pae%du%rpgmﬁg&%ﬁi&wmmw alcholol,
t d
PrARaT ke o B BRY Bpveolt i ot fest s aarimbe
t d t I

e Eo Bish ot RATY RN D 6P 2&% I sectlpara e ¢ s,

Cﬁgblnatlgng thereof, and m xtures thereof. In one
0 (pplygxysthitear bty en9eistTetel BPHEOTPT 20t i ¢ use

i ncl ude . dexanet hasone, | oteprednol, ri nexol one,

pIPELSK ESSIAENE SORHEL BRIl pRINMOTHY, BRQyedst thei iede namgs of

their .derivatjves. |In_another enbodi nment, the

phesar 88dTwegny 6Bc Bieqe G0Y polosrmera Gantherieblogkaofaeers of ethylene

monet asone, fluticasone, beclonethasone, flunisolide,

t piidmandmetnyiras omﬁés@rﬁsdl@se eqrameE knovaeby theit rgdssnani2g of

WO 200%/115951 P U82008/057427 Non-limting

eRlarppicese.of PlutpaicKIEAR Der Rinwonic iil ¢ ar o lpoerirogd (sgntbeticdblock
polymers of ethylene oxide and propylene oxide attached to ethylene diamine, such as
those commonly known by their trade names of Tetronic®; e. g., Tetronic® 1508 or
Tetronic® 908, etc., other nonionic surfactants such as Brij®, Myrj®, and long chain fatty
alcohols (i.e., oleyl alcohol, stearyl alcohol, myristyl alcohol, docosohexanoyl alcohol,
etc.) with carbon chains having about 12 or more carbon atoms (e.g., such as from about

12 to about 24 carbon atoms). The surfactant helps a topical formulation to spread on the

surface of narrow passages.

It is often that an infection is followed by inflammation. Therefore, in

another aspect, a composition of the present invention further comprises an anti-
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derivatives (e.g., enfenam c acid, etofenamate,

flufenam c acid, isonixin, meclofenamc acid,
woredoeneiysc acid, niflumc acid, talniflunate, PCI/US2008/057427

terof enanate, tolfenam c acid), arylacetic acid

derivatives (e.g., aceclofenac, acenetacin,

al cl of enac, anfenac, antolnetin guacil, bronfenac,

buf examac, cinnmetacin, clopirac, diclofenac sodi um

et odol ac, felbinac, fenclozic acid, fentiazac,

ginfamesteary iagent.i Hofi-efhmaterd egratshinditde, the ivslbkeowl ac,

i soxepac, |onazol ac, netiazinic acid, nofezol ac,

o ghiredoatadopteroidsiand fel nmo-sterqidad gitirmilamoiatory duugs ANSAIDs™).

tiaram de, tolnmetin, tropesin, zonepirac), arylbutyric

acid derivatives (e.g., bumadi zon, buti bufen,

f enbuf en, N&@Hﬁ%ﬁl‘gr&)@m EYAGRY dg&?@é!ﬁn@o blEi?ax(:eZlg

cl i danac, ketorolac, |nor| proplonlc acid
d%e't fe%x?éﬁofoge S clorﬁ'étggoﬂeo gfgggtgrﬂz am B&%ISQ asone,
ernD en OXIC acl carpro enopro en,
(gﬁ]rﬂ QJ %EdesmmiéJ Qllo Fefdﬁﬂ(’)ne HQJ&QSOF Ql’obét?s%gg %i(ocgl]tolone
opr o et opr of e oXopr of en,
O%l%?x.regforl] rl?c(:)rt% L&grtogtp 8m‘§$ne 901{ ‘épazo o oflfhazﬁzo%n@ep &ﬁcfiee Iaésommetasone,

d o e eﬂzﬁ‘%%%%iﬂ% idflf? Fprol éf 32@9%%%6 efolpne. WprOFte,

ﬁt}l/cé(ﬁrgﬁ@[r{ en% i?? B%@Q‘gﬂ gr?eé%gtgm%gpﬂgcmomde fluocortin
h f b

?ﬁq@%ﬁm‘%ﬁ%@&%ﬂah%%@&%ﬁ %prsre?oﬁé Aot igee test,

acet am. nosa enoryl ate br onosal i geni n,
cafrey EP f%“&‘F‘?“Sb {f]‘étlcaé‘?'\elpﬁﬁﬂ’@’éfe fosmegostal. el émomde
fendosal gentisjc acid, ycol salicylate, imdazole
s%ql?befﬂﬁ%ltpéomfrwp halometasope, élalc)p@w@ta@etaﬁelsvdrc&ﬁnmate
pholine salicylate, 1-naphthyl salicylate,
dv@éﬂcamsme l%@r@apkﬁtﬁ@natgn@a@wred@e@mdg@pmyqealteémsone
phenyl salicylate, sal acetam de, salicylam de
omethEpregniselper, momielagsriediioptar naganaasliadones prieduitagbate, prednisolone,
sul fasal azi ne), thiazinecarboxam des (e.g.
anrprnisoldne amdietindamioerayetits pridoiatone sodimmxplsaphate, prednisone,
pi roxi cam tenoxican), e-acetam docaproic acid,
S;Ichfivagd)gqqlgsly'de)le,uimemgtohq':,a'nbmgtol, triamcinolone, triamcinolone acetonide,
3- am no- 4- hydroxybutyric acid, am xetrine, bendazac,
bemnyidamealenetanide, tidndod8delibsabtbnHEThtISRBERIYcAlR dcceptable
bi sabol ol , bucol one, difenpiram de, ditazol,
esniy, t@azbingjont dpreaf]iandixtopaathazof. ene,

In one embodiment, the preferred glucocorticoids for otic use include
dexamethasone, loteprednol, rimexolone, prednisolone, fluorometholone,
hydrocortisone, and their derivatives. In another embodiment, the preferred
glucocorticoids for nasal use include mometasone, fluticasone, beclomethasone,

flumisolide, triamcinolone, budesonide, and their derivatives.
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nabunet one, ni nesul i de, oxaceprol, paranyline,

perisoxal, proquazone, superoxide disnutase, tenidap,
wQ@eiosu1®sl their physiologically acceptabl e saP@BS2008/057427

conbi nations thereof, and m xtures thereof. In one

enbodi nent, the NSAID is diclofenac, furbiprofen, or

ketorolac. O her non-steroidal anti-inflamatory

agents include the cycl ooxygenase type Il selective

i nhi bitors, such as cel ecoxib, and etodol ac; PAF

(pl at el et Naetimitzngiengmplesefiter NS AHsago pingtosrylauimhtylasacid

apaf ant, bepafant, m nopafant, nupafant, and

nddiipaert-g., eHbEnfip hod phddizestee flafsadmit ¥id nkinbiit, onelofenamic

such as ariflo, torbafylline, rolipram filam nast,

phactantfemstic agd,pafidnyit héidgalndluchateofetaferabagt tol feminibhdidy, S

of cytokine production, such as inhibitors of the

NEryKBetior aivsdarivpivies (e. . actdsfEnaor acoinb@cin saddlofenaef drafenms or y

agents known to those skilled in the art. In one

e atnadmemnguacil, beontfecshifexantia| ciridticid, BlobRAeyBicRDIfshad GRIMIm

is celecoxib. The concentrations of the

asfotolhd) I BIANER DALY zid GEIB] Bnte04d, gluBfletadin, ihi€enac, indomethacin,

conpositions of the present invention will vary based

ORofch6lad YRREPaOloR@6IaE, netigtific heid, BHEzolddExdmeRRiref pirazolac,

i nfl ammati on being treated. The concentrations will be

S pfobiugie@din, §lind RNt mide! thR®in, tﬁfpeﬁﬁ,eiéﬁl_@f)ireicﬂfal'ﬁﬁw& 44

in the targeted tissues follow ng application of a

CTRRABYsI(OF., RimddbRnPoueiBeRh, iRl PBudi®), AREBok IR SLRS (e.g.,
Such concentrations are typically in the range from

abidha kQQ{ggac,to t%hoﬁ BREE a3 BrMoMeAGN derk Aiveald ?,r %@%ﬂso&ﬁ{fégr,

from about to about 2% or from abou

9 0. 01% %
o S R B Dl et b g Rbeeretey
ver gh | “pat RBgens that®
B BB, MREARR B0 kel B LB LR iforen,
S [11 1 PCT/.US2008/ 057427 .
nefRGRy BRGHEp Rl A BehioBRh pralimEne SRR frprotenic
faecal i

hi i nf o) L. 1.
R IR T (R ——

ebsiel | a.speci e nd
Isle. g., apazone, bel?zplpery‘?dn, %prazone, mofebutazone, morazone, oxyphenbutazone,

b

phenylbutazone, pipebuzone, propyphenazone, ramifenazone, suxibuzone,
thiazolinobutazone), salicylic acid derivatives (e.g., acetaminosalol, aspirin, benorylate,
bromosaligenin, calcium acetylsalicylate, diflunisal, etersalate, fendosal, gentisic acid,
glycol salicylate, imidazole salicylate, lysine acetylsalicylate, mesalamine, morpholine
salicylate, 1-naphthyl salicylate, olsalazine, parsalmide, phenyl acetylsalicylate, phenyl
salicylate, salacetamide, salicylamide o-acetic acid, salicylsulfuric acid, salsalate,
sulfasalazine), thiazinecarboxamides (e.g., ampiroxicam, droxicam, isoxicam,

lornoxicam, piroxicam, tenoxicam), e-acetamidocaproic acid, S-(5’-adenosyl)-L-

methionine, 3-amino-4-hydroxybutyric acid, amixetrine, bendazac, benzydamine, a-
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Ent er ococcus species. Several of these species from
the isol ates have been found to be resistant to a

W@ eoBatsosf anti m crobial drugs. For exanpl e, aPCT/US2008/057427
publ i shed study of antim crobial-resistant pathogens
in mddle-ear fluid of children with acute otitis
media showed that thirty percent of the S. pneunoni ae
isolates were internmediately or fully resistant, and

ei ght percent fully resistant, to penicillin; ten
pérsgleaiel, bfcolome, diswpatmide ke, engsfagemnfeptadinairgwdiczulent,n
or anoxicillin-clavulanate. MR Jacobs et al.

Anthumetone biislesulidgentepahcat@ngliiet paisapy,, priduhzond Zupdioxide

3, 589 (1998). The sane study showed that thirty
pédisommise, odniddp, zikfifoughdaghyisetdgiiabg aqeegtable edts, combinations thereof,
(3-lactamase, and thus, were expected to be resistant

t and@idtatd therof. Bﬂ@ﬁ@dﬁﬂﬂﬁﬂdnﬁﬁﬁ RROEBAID haticibave, ﬁﬁﬁpkofen or

i sol ated from cases of upper respiratory i nfections

i Rebtetie. St aphyl ococcus aureus, Staphyl ococcus

epidermdis, Streptococcus pneunoniae, St rept ococcus
pyrogenes, Fbennphilus i nfl uenzae, Peptostreptococcus

speci es, and B Cstt IOI?%Eggé‘i‘%E‘eCia?%?f aéeﬁ nglg%l% ethe Xyec?oroxygenase

survelllance $
oprg?ﬂsﬁétﬁv%mz()r?%%s«%h%?égl%%”% 4 «'3@?%?%8515 IZ@%??E,%%%’?%
P BBl tiag e s 30g e gL GBrapatant BybHfRb apd S dipatips
I Ped V
b (R Seiodisarapel gy bR, e i . oM e flpeinast

neunonla cases. in the Asja-Pacific region also

r%‘{%]éﬁ‘ll at 911??& 8¢ 394 Feflemdlpstinighibgers of %%Wﬁﬁi%éom,éuch as
penicillin, cephal osporins, and erythronycin. F.J.
MERbjtprs of the Mr'é% frapsqEptigndaciereer qther @;Aul-@ﬂam@m Reggngiknown to
Reference on Infectious Disease Control," published
bhoss; skikediinsthe At byppeieabagdiment the nopgigwidabantiapflammatory agent is
2008/ 115951 PCT/ US2008/ 057427 Conpounds havi ng

Fstsetihe |V and VI, and prior-art fluoroquinol one
anti bacteri al drugs norfl oxacin ("NFLX"), ofloxacin
("OFLX"), and ciprofloxacin ("CPLX"') were tested in

\&:tL ;(0 aggh8 8énceRRoRAGIRY dr-thAAmAbSE arggnc-tg SdritfHedlif the

compositions of the present invention will vary based on the agent or agents selected and

the type of inflammation being treated. The concentrations will be sufficient to reduce,
treat, or prevent inflammation in the targeted tissues following application of a

composition of the present invention to those tissues. Such concentrations are typically
in the range from about 0.0001 to about 3% by weight (or alternatively, from about 0.01
to about 2%, or from about 0.05% to about 1%, or from about 0.01% to about 0.5%, by

weight).

In one aspect, bacterial pathogens that have been isolated from cases of ear

infection include Pseudomonas aeruginosa, Staphylococcus aureus, Streptococcus
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gentamicin ("GV'), penicillin G ("PCG'), or anpicillin

("APC'). A bacteriumis said to be resistant to OFLX,
W@R08RES1 or APC in this testing when the M CIOBCT/US20081657427

drug is equal to or greater than 8, 16, 2, or 4

gg/ M, respectively. The results are shown in Table

2. Conpounds having Fornulae IV and VI are generally

nore effective than NFLX, OFLX, and CPLX, as

i ndicated by the M CO0 val ues; in particular, against

OPXumange, Strenmeco8us guogarss, STaprodc@B0asralisyéBichophibubirgluenzae,

test were determ ned by the agar plate dilution

métdrokllacewradiaolisy Hoherinka Kal,iRporaks spocivs, Kledeelmdpecies, and

Cinical Laboratory Standards ("NCCLS'). Table 2 In

Vifinrapodactis\spéciiess SeferdCofifhosersgecidsaionnie Fsolarad hae Yebh &add to be

VI, NFLX, OFLX, and CPLX Agai nst Resistant Bacteria

Orépintins o ANuiitber ofintiidighiIdaRe. e/ axhnple) spibiitied sRapge

Val ue Geonetric Mean OFLX-resistant 10 Conpound 16 -

> AR Bmidob3P-r&istannpAticpbach afil deeadluid ofCanmes feth 4013@20&{@ media
11.3 IV NFLX 16 -128 128 48.5 OFLX 8-64 64 21.

CBhoXvedi-tBat Znidy pdiber® of B S\MRedh)Bhelidsi@0d were mtermedlate or full

PCT/ US2008/ 057427 CFLX-resi stant 10 Gompound 0. 95 -
4 rekisidt, and @lktefeeM! fully resistant, to penicillin; ten percent of the isolates were
resistant to amoxicillin or amoxicillin-clavulanate. M.R. Jacobs et al., Antimicrobial
Agents and Chemotherapy, Vol. 42, No. 3, 589 (1998). The same study showed that

thirty percent of H. influenzae isolates produced f-lactamase, and thus, were expected to

be resistant to penicillin.

Bacterial pathogens that have been isolated from cases of upper respiratory
infections include Staphylococcus aureus, Staphylococcus epidermidis, Streptococcus
pneumoniae, Streptococcus pyrogenes, Haemophilus influenzae, Peptostreptococcus

species, and Bacteroides species.

In a three-year surveillance study (1993-1996) of invasive pneumococcal
infections in children, the proportion of S. pneumoniae isolates that were nonsusceptible
to penicillin or ceftriaxone increased annually, and reached 21% and 9.3%, respectively,
for the last year of the study. S.L. Kaplan et al., Pediatrics, Vol. 102, No.3, 538 (1998).
A review of community-acquired pneumonia cases in the Asia-Pacific region also
revealed increasing resistance of S. pneumoniae to penicillin, cephalosporins, and
erythromycin. F.J. Martinez, “Infectious Diseases InfoAlert—a Desk-top Reference on

Infectious Disease Control,” published by Biomedis International, Ltd., 2003.
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Compound 0.5 - 8 8 2.14 N NFLX 64 - >128 >128 194
CFLX 16 - >128 >128 104 CPLX 32 - >128 >128 147
w@Reosasiost ant 10 Conmpound <0.006 - 4 4 0.43 SPCHUSWOE057427

VI Conmpound <0.006 - 8 4 0.65 N NFLX 0.5 - >128 >128

48.5 OFLX 0.25- >128 16.0 >128 CPLX 0.25 - >128 26.0

>128 GMtresistant 10 Conpound 0.5 - 64 32 6.96 P.

aerugi nosa VI Conpound 0.5 - 32 32 5.28 |V NFLX 0.5 -

128 128 5.66 OFLX 0.5 - 128 64 6.50 CPLX 0.13 - 32

32 1. 87 PC@mpesidsthaning FOrm@dsrd§uand V0, db8-pdo2&t Qudrdqinddne

S. pneunoni ae VI Conpound <0.06 - 0.13 0.10 N 0.13

NehiibazteBal8irdgs2@rfloxacin (“NFLX"), ofloxacin (“OFLX"), and ciprofloxacin
(“CPLX”) were tested in vitro against some bacteria that are resistant to OFLX,
gentamicin (“GM”), penicillin G (“PCG”), or ampicillin (“APC”). A bacterium is said to
be resistant to OFLX, GM, PCG, or APC in this testing when the MICy, for the drug is
equal to or greater than 8, 16, 2, or 4 pg/ml, respectively. The results are shown in Table
2. Compounds having Formulae IV and VI are generally more effective than NFLX,
OFLX, and CPLX, as indicated by the MICy values; in particular, against OFLX-
resistant S. aureus. The MICy, values for this test were determined by the agar plate

dilution method according to the National Committee for Clinical Laboratory Standards

(“NCCLS”).

Table 2

In vitro Activities of Compounds having Formulae IV and VI, NFLX, OFLX, and CPLX
Against Resistant Bacteria

Organism Number of Drug MICyp (pg/ml)
Isolates -
Range Value Geometric
Mean
OFLX-resistant 10 Compound | 16 ->128 32 32.0
Enterobacteriaceae VI
Compound 4-32 16 11.3
v
NFLX 16 -128 128 48.5
OFLX 8- 064 64 21.1
CPLX 4-32 32 10.6
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OFLX 1-2 2 1.52 CPLX 0.5 - 21 1.00 26 W

2008/ 115951 PCT/ US2008/ 057427 APC-resistant 10
W@9p0 61 <0. 06 <0. 06 <0.06 Haenophilus VI i nPCTIERN08/057427

Compound 0.06 <0.06 <0.06 ~ |1V NFLX <0.06 <0.06

<0.06 OFLX <0.06 <0.06 <0.06 CPLX <_0.06 <0.06 <0.06

In a second test, conmpounds having Formulae IV and V,

their racemic mxture, and OFLX were tested in vitro

agai nst S. aureus strains that are resistant to

nethicillin or penicillin. The test was conducted
accordk n&Gistt t he gupdel i nesmRfund e o 2kapangse goci ety | 5y
of Chempther apy (1993). |Theymesulits of thjs test are
shown in Table|3. Conmpounrds—havirg—Fermita—lVor 1\,
and their racem c m xt urleCanmundre ®ff&ct| ve 8agailnst2.14
tthese resistanf strains |thadVOFLX, as exh]j bited by the
lfower M C90 val ues. 27 \ D8/ T15951
PCT] US2008) 057427 Tabl & 3N FRvi 118 A82Pv] t 1828 194
Conmpounds Havi ng Fornul ae by xV, | TheidpRacem g 104
M xture, and OFLX Agai nst+—Methi-¢iH-H-n-—o
Penicillin-Resistant S. |aufBL¥ M C20 X1g8nm ) St28ai n 147
C%ﬁ@[-?esgs?an ound Ui)gr‘p OundCoLnji)%{l(nd VIS)(SF0%94O ! V4V 0.43
S. aureus VI
Compound | <0.006 — 8 4 0.65
v
NFLX 0.5->128 >128 48.5
OFLX 0.25 - >128 16.0
>128
CPLX 0.25 - >128 26.0
>128
GM-resistant 10 Compound | 0.5-64 32 6.96
P. aeruginosa VI
Compound | 0.5-32 32 5.28
v
NFLX 0.5-128 128 5.66
OFLX 0.5-128 64 6.50
CPLX 0.13--32 32 1.87
PCG-resistant 10 Compound | 0.13 -0.25 0.13 0.14
S. pneumoniae VI
Compound <0.06 - 0.13 0.10
v 0.13
NFLX 2-8 8 4.29
OFLX 1-2 2 1.52
CPLX 0.5-2 1 1.00
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Conpounds IV and V S. aureus (No. 395) (1) 0.025
0.025 0.1 0.39 S. aureus (No. 415) (1) 0.025 0.012
wW@2@8/10921 S. aureus (No. 419) (1) 0.05 0.025 PCI/US208D057427
S. aureus (No. 420) (1) 0.025 0.012 0.05 0.2 S
aureus (No. 421) (1) 0.05 0.025 0.1 0.39 S. aureus
(ATCC 33591) (1) 0.05 0.025 0.1 0.39 S. aureus (ATCC
33592) (1) 0.025 0.012 0.05 0.2 S. aureus (ATCC
33593) (1) 0.025 0.025 0.05 0.2 S. aureus (ATCC
1632) (2) 0.025 0.025 0.05 0.2 S. aureus (ATCC

133Abp-kAdtaf. 025 0012 0.E@FmMuad |Noke06 (1)  <0.06 <0.06
et ligehbpiisresi stant; (2) pgnicilllin-res|stant In a

I
thirdymesds the conpound—havi-ng—Fe V5
gatifloxacin (|GTFX"), |eanpeond | " NEEY ) lwersg-06
tested in vitro against [sevé¥al strains of H.

nfluenzae, S| aureus, b.N,EBkde;leb.éé STRRERYTOTI ag) o6
ant ' _

[
strains that are resista interned ately
[
[

esi stant to one or nore apkikacter£&P6 drugs<0.06 <0.06
anpi ci I 1in, nmethicillinq—pepetH+n—raneemetn;
ci prof | oxaci n, | and | evof{| o&BEXn. ThéO'RﬁC90 Vfaﬂ'%‘es we£8-06

determned according to the broth m crodifution

met hod outlined,in the dinjical .and LaRor ry . i
St andar d gm Ia:’?gctopfl IltftSte C%BB?“&@%I Vﬂgﬁﬁ‘ﬂ‘rﬂa‘e Bﬁ@%\?’(t\é@b@ﬁmm
Th [t this test. .Sh 28 WO 2008/ 115951
P TS 1S S T P Qe i o O habaLs Fergiant t

Formula 1V is.generally nore effective against these
- wethic por ngrvcillhe The sy V@ﬁ@%@ﬁtemfdl%gstogba%ée@%ﬁ fyhe

the lower M C90 values. Table 4 In vitro Activities of

t FeanssrpRsifty o Halamgharsy ii®a)-| The respiix of GiedesvmehagminiEble 3.

Compounds having Formula IV or V, and their racemic mixture are more effective

against these resistant strains than OFLX, as exhibited by the lower MICq, values.
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Certain Resistant Bacteria O gani sm Nunber of Drug
M CO0 (gg/m) Isolates Range Val ue Geonetric Mean
woR00Bnid9e8EeNzae, J3- 53 Conpound 0.015- 0.03 0.PQIUS2008/057427
| act amase positive IV 0.06 GIFX 0.08-0.03 0.03 0.014
MOFX 0.015- 0.06 0.030 0.06 H influenzae, (3- 25
Conpound 0.015 - 0.12 0.044 |actanase positive, |V
0.25 anpicillin-resistant GIFX 0.008 - 0.03 0.022
0.06 MOFX 0.015- 0.12 0.047 0.12 S. aureus, 24
Compound 0.5 - 8 8 1.542 nethicillin- and IV
ci profl oxaci n- resistant GIgR3- >8 >8 >8 MOFX 1 -
>8 >8 6.924 S. aureus, Conmpound 0.015-1 0.06 0.033

- resj t _and ciprofl oxaci n- GIEFX
h\Izzt%) §L|C‘IB\% 22 dov oSﬁc’ sﬂaelr;lg Formulae IQ/ Q’, Tgé(lr Racemic Mixture, and

Against Methicillin- or Penicillin-Resistant S. aureus

MICyq (pg/ml)
Strain Racemic Compound | Compound OFLX
Mixture of v \
Compounds IV
and V
S. aureus (No. 395) (V 0.025 0.025 0.1 0.39
S. aureus (No. 415) ) 0.025 0.012 0.05 0.2
S. aureus (No. 419) ¥ 0.05 0.025 0.1 0.39
S. aureus (No. 420) ¥ 0.025 0.012 0.05 0.2
S. aureus (No. 421) Y 0.05 0.025 0.1 0.39
S. aureus (ATCC 33591) ! 0.05 0.025 0.1 0.39
S. aureus (ATCC 33592) ¥ 0.025 0.012 0.05 0.2
S. aureus (ATCC 33593) (¥ 0.025 0.025 0.05 0.2
S. aureus (ATCC 11632) @ 0.025 0.025 0.05 0.2
S. aureus (ATCC 13301) @ 0.025 0.012 0.05 0.2

Note: (1) methicillin-resistant; (2) penicillin-resistant

In a third test, the compound having Formula IV, gatifloxacin (“GTFX”),
and moxifloxacin (“MOFX”) were tested in vitro against several strains of H. influenzae,
S. aureus, S. epidermidis, S. pneumoniae strains that are resistant or intermediately
resistant to one or more antibacterial drugs ampicillin, methicillin, penicillin,
vancomycin, ciprofloxacin, and levofloxacin. The MICq values were determined
according to the broth microdilution method outlined in the Clinical and Laboratory

Standards Institute Approved Standard M7-A7 (2006). The results of this test are shown
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sensitive MOFX 0.015 - 8 0.12 0.057 Conmpound 0.03 - 2

2 0.652 S. aureus, N vanconycin- 23 internediately
W@Imx108932 - >8 8 3.648 resistant MOFX 0. 12 -PCBUS2008/057427

2.689 29 WD 2008/115951 PCT/ US2008/ 057427 Conpound

1-4 not 1.587 S. aureus, |V applicable vanconycin- 3

resistant GIFX 4 - >8 not 6.350 applicable MOFX 4 -

>8 not 6.350 applicable S. epidermdis, Conpound

0.015 - >8 8 0.397 N nethicillin- 64 resistant GIFX

0.19Bable £8Thcomp2@] havidiX odmale IV is@neidlll mbREeffeGivepguinst these

0.5 - 82 1.028 S. pneunoni ae, N |evofloxacin- 25

r essissanasitairGThad @TEX pBMEB X5 ad@hibitdDBXth2 lewerMIEG, Gal@S1

S. pneunoni ae, 26 Conmpound 0.06 - 2 0.12 0.120

Table 4

In vitro Activities of the Compound Having Formula IV, GTFX, and MOFX Against
Certain Resistant Bacteria

Organism Number of Drug MICqp (pg/ml)
Isolates
Range Value Geometric
Mean
H. influenzae, B- 53 Compound | 0.015 - 0.03 0.027
lactamase positive v 0.06
GTFX 0.08 -0.03 0.03 0.014
MOFX 0.015 — 0.06 0.030
0.06
H. influenzae, B- 25 Compound | 0.015- 0.12 0.044
lactamase positive, v 0.25
ampicillin-resistant
GTFX 0.008 — 0.03 0.022
0.06
MOFX 0.015 - 0.12 0.047
0.12
S. aureus, 24 Compound | 0.5—8 8 1.542
methicillin- and IV
ciprofloxacin-
resistant GTFX 2->8 >8 >8
MOFX 1->8 >8 6.924
S. aureus, Compound | 0.015-1 0.06 0.033
methicillin- ’5 v
resistant and
ciprofloxacin- GTFX 0.03-8 0.12 0.099
sensitive MOFX 0.015-8 0.12 0.057
Compound | 0.03-2 2 0.652
S. aureus, v
vancomycin- 23
intermediately GTFX 0.12 ->8 8 3.648
resistant MOFX | 0.12->8 8 2.689
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penicillin- IV internediately resistant GIFX 0.25 -

>8 0.5 0.344 MOFX 0.12 - >8 0.25 0.209 S. pneunoni ae,
wQ@eogonmesund 0. 06-0.12 0.12 0.108 penicillin-PErUS10081057427

IV GTFX 0.12-0.5 0.5 0.293 MOFX 0.06-0.25 0.25 0. 217

E. cloacae, 15 Conpound 0.25 - >8 >8 4.595

ext ended-spectrum |V (3-1actamase positive GIFX 0.03

- >8 >8 1.579 MOFX 0.06 - >8 >8 2.749 In a fourth

test, the anti-bacterial activity of the conpound

having Fornmula| IV was tiegfghagai ngt_gonme 1.587
met hiscuddeiinn- r esi stant S.) auggus bacteria S%B@ngbﬁeand
¢onpanathycino t he anti - ba j ctivity bt three
conmeresis@ahd y avai | abl e ant iGAFAt i ¢s: 4nadli f | oxd®f n 6.350
"NDFX"), ofloxacin ("ORLXY),  _and sparflo appligable
"SPFX'). The results are siowan iin 4Tabl e/ 5 @9t M (906.350
al ues. 30 WD 2008/ 115951 PCT/ US2008/ 0574R7ppliFalee 5
Conparison of In vitro Antdmpeagd ¢ri.@ls -Agt| vity of 0.397
Oopl%@md_dmﬁldivj ng Fornula|lV, ;yNDFX, OFLX, and SPFX
Agai methicNBe-hi ci | | | 84 Resifstart—S—taureus—sol-ates
Bt r ai msi@90 (¢/ M) ConpoufrdFRKDFX OFEX>SPFX Mavi ng 1.428
MOFX 0.06 - >8 >8 1.125
) Compound 0.5-8 2 1.028
S. pneumoniae, I\
levofloxacin- 25
resistant GTFX 2->8 >8 5.426
MOFX 2->8 >8 3.681
S. pneumoniae, 26 Compound | 0.06 -2 0.12 0.120
penicillin- v
intermediately
resistant GTFX 0.25->8 0.5 0.344
MOFX 0.12->8 0.25 0.209
S. pneumoniae, 26 Compound | 0.06—0.12|  0.12 0.108
penicillin-resistant v
GTFX 0.12-0.5 0.5 0.293
MOFX 0.06 -0.25 0.25 0.217
E.cloacae, 15 Compound | 0.25->8 >8 4.595
extended-spectrum v
B-lactamase
positive GTFX 0.03 ->8 >8 1.579
MOFX 0.06 —>8 >8 2.749

In a fourth test, the anti-bacterial activity of the compound having Formula
IV was tested against some methicillin-resistant S. aureus bacteria strains and compared
to the anti-bacterial activity of three commercially available antibiotics: nadifloxacin
(“NDFX”), ofloxacin (“OFLX?”), and sparfloxacin (“SPFX”). The results are shown in

Table 5 as MICy values.
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Formul a 1V Staphyl ococcus aureus 0.012 0.006 0.05

0.024 (ATCC 33591) Staphyl ococcus aureus 0.05 0.05
w@2®8/1(931 ( ATCC 33592) Staphyl ococcus aur eus BCOUR2008/057427

0.024 0.2 0.024 (ATCC 33593) Staphyl ococcus aureus

0.006 0.024 0.2 0.05 (No. 395) Staphyl ococcus aureus

0.05 0.1 0.78 0.2 (No. 415) Staphylococcus aureus 0.1

0.39 3.13 1.56 (No. 419) Staphylococcus aureus 0.1

0.78 1.56 0.78 (No. 420) Staphylococcus aureus 0.2

0.78 1.56 0.39 (No. 421) |mableBifth test, the

anti -bacterial activity of the corrpound havi ng Fornul a

s tested a st Sonme ht ha
t anson of In v? 61‘181 gg:g I‘Et"@? la 1V,
22n’|par g% e ) ngl gg‘eﬁ la};{%ql ?Sif ﬁ’&Fﬁ“‘F

(" NREX"), C]:LX and CPLX. As disclosed above nost of

these bactgj,pa strains are also rel (i)ﬁ%nt an ections
of the ear and upper |respiratqry t race’ e results
are shown in Table 6 aschﬂl@ﬁdval aEX 31] WOFLX SPFX
2008/ 115951 PCT/ US2008/ Ofi4déidg |Tabl e 6 Cpnparison of
In vi t ro Anti-bacteri alFogbliayvtly of Conmppund Haviing
Fornuta—t,
Staphylococcus aureus 0.012 0.006 0.05 0.024
(ATCC 33591)
Staphylococcus aureus 0.05 0.05 0.39 0.1
(ATCC 33592)
Staphylococcus aureus 0.012 0.024 0.2 0.024
(ATCC 33593)
Staphylococcus aureus 0.006 0.024 0.2 0.05
(No. 395)
Staphylococcus aureus 0.05 0.1 0.78 0.2
(No. 415)
Staphylococcus aureus 0.1 0.39 3.13 1.56
(No. 419)
Staphylococcus aureus 0.1 0.78 1.56 0.78
(No. 420)
Staphylococcus aureus 0.2 0.78 1.56 0.39
(No. 421)

In a fifth test, the anti-bacterial activity of the compound having Formula IV
was tested against some ophthalmologic antibiotic-resistant clinical bacteria isolates and
compared to the anti-bacterial activity of norfloxacin (“NRFX”), OFLX, and CPLX. As
disclosed above, most of these bacteria strains are also relevant to infections of the ear

and upper respiratory tract. The results are shown in Table 6 as MICq values.
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Nor f | oxacin, O | oxacin, and C profl oxaci n Agai nst Sone
Resistant Cinical Bacteria |I|solates

WORG0BH1398i c-resi stant M C90 (g/m) O gani sm SPCEHUS2008/057427
Conpound NRFX OFLX CPLX Having Formula IV
Ol oxacin-resistant 16 128 64 32 Enterobacteriaceae
Ol oxacin-resistant 8 > 128 > 128 > 128
St aphyl ococcus aureus Gentanmicin-resistant 4 128 128
128 St aphyl ococcus aureus CGentam cin-resistant 32 128
64 32 Pseudononas aerugi nosa Penicillin-resistant
0.13 8 2 1 Streptococcus pRgPRNi ae The results show
that the conpound having Fornula IV is nore effective
than NDFX, OFLX, or CPLX agai nst sone
ant | GorBRarEoR el g iemintybrcteatal Actitity af Asmpenad Heaing Fopaela IV,
f oulerfloxacima §¥loxerin, japd Earoftxagn Agpiastdame Redistapgdinical Bacteria
respiratory tract. Thus, céwoptssitions of the present
invention can provide novel nmeans to conbat

anti pirotic-—Tesistant bacteria.—For l:‘XdllpI €,

¢onpORIHqtSHES IRt he present i nvent MIGodrgmlisef ul to

Organi n 3

{ r eatOreRHFRSERD anel | PR’ [P i T eghkons of p x
the ear, including ofiklsrgXlgrina and otjtis ~nedia,
and infection of the up respiratory tract,
including sinusitis, nasopharyngitis, and

D Oflpkafinfegistahts. 32 16 128 64 32
Enterobacteriaceae

Ofloxacin-resistant 8 > 128 > 128 > 128

Staphylococcus aureus

Gentamicin-resistant 4 128 128 128
Staphylococcus aureus

Gentamicin-resistant 32 128 64 32
Pseudomonas aeruginosa

Penicillin-resistant 0.13 8 2 1
Streptococcus pneumoniae

The results show that the compound having Formula IV is more effective
than NDFX, OFLX, or CPLX against some antibiotic-resistant bacteria strains that have
been found in cases of infection of the ear and upper respiratory tract. Thus,
compositions of the present invention can provide novel means to combat antibiotic-
resistant bacteria. For example, compositions of the present invention are useful to treat,
reduce, ameliorate, or prevent infections of the ear, including otitis externa and otitis
media, and infection of the upper respiratory tract, including sinusitis, nasopharyngitis,

and oropharyngitis.
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WO 2008/ 115951 PCT/ US2008/ 057427 1n a sixth test, the
anti-bacterial activity of the conpound havi ng Fornul a

WO Wass9sest ed agai nst sone S. aureus and S. pPPEUIBINNHES7427
clinical isolates and conpared to the anti-bacterial
activity of CPLX, GIFX, I|evofloxacin ("LVFX"), MOFX,
and OFLX. The results are shown in Table 7. The
compound having Fornmula IV is nore effective against
t hese bacteria than the tested prior-art
f1 uor oqui il axtb ¢est, Bermpti dhcterdng sgivitg of ke icamposd|hatiag Fameila IV
resistant to sone of the tested prior-art
f wae reogd iagohd p@se Sisivexh bl §. pdedmpnidaelinialgéolddsGRA compared to
values. Table 7 In vitro Activities of Conmpound Havi ng
Falrerantidbabivtid nckiviigrod CBDRNETEK alevoffdxbidn QXY MOEX, and OFLX.
Agai nst S. aureus and S. pneunoniae Cinical |solates
OTgardsslm dikisHoem i0Tadl 09T &XMpoled Fving Hos@hia e Ss MeREfrective
Value S. aureus 49 Conpound IV 0.015 - 2 0.25 CPLX
0 aZfinst the& BaBteri&taX . teed-privd ard flubr¥iaindloded. Somb offthedPadteria
0.03 - >8 2 OFLX 0.25 - >8 8 S. pneunoni ae 78

Caanesd Atk rbisthht @3sdthelod 1 tgs?fed ;QP At @lugroqm%ol@mes@g-@inblted by the
0.12-0.5 0.25 LVFX 0.5 -

QﬁgK M—IC%O values.

Table 7

In vitro Activities of Compound Having Formula IV and Some Commercial
Fluoroquinolones Against S. aureus and S. pneumoniae Clinical Isolates

Organism Number of Drug MICyg (ng/ml)
Isolates Range Value
S. aureus 49 Compound IV 0.015-2 0.25
CPLX 0.25->8 >8
GTFX 0.06 —>8 2
LVFX 0.12->8 4
MOFX 0.03 —>8 2
OFLX 0.25 ->8 8
S. pneumoniae 78 Compound IV 0.03-0.12 0.12
CPLX 0.5-2 1
GTFX 0.12-0.5 0.25
LVFX 0.5-2 1
MOFX 0.06 -0.25 0.12
OFLX 1-2 |
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1 33 WD 2008/ 115951 PCT/ US2008/ 057427 The foll ow ng
exanpl es are provided to further illustrate
Wmoevsl11395t i ng conpositions of the present inveP€T/U82008/057427

and met hods of preparing such conposition, for the
treatnent, reduction, anelioration, or prevention of
i nfections. EXAMPLE 1: Antibacterial Solution
I ngredi ent Amount (% by wei ght) Conpound havi ng
Forrmula 1V 0.2 Hydroxypropyl net hyl cel | ul ose ("HPMC")
0. 5 BenzaKanoliowiap kxanipdes afé i3AKddd ©.f0Odher Plusttadih@( i fting
127 0.1 EDTA 0.1 Nad 0.25 Phosphate buffer (0.05M
pkbripdsitidhs Of the peteni BRerAidn 24d mifiliddab EprPpdRg 6k dh@BmMOSHHM) for
in the above table) of Pluronic(r) F127 is added to
pRsRhateat, badutwdn, hfiel®rsioal érlpraesticnt AliTbeisss. St eel
j acketed vessel equipped with a stirring mechani sm
at a terrperature in the range from50 to 60 C. The

jon is heated to 61 to 75 C. At

r I
Eﬂ%era urnenb%‘ftembg !E&l%% C, an appropriate anount of

Lo addao to-the - huffor falal ||f|nn ada | m-yvina—thraoaa
T 1T7CT1 oYU ol

K
_JI—\I\ 9 uuucu CTUOUTUIICTou T UTT VVIII T b LILILI AN M i | LILILILEA w2 v

to ten mnutlegtediant a  tenperature of AtBoudt ("élhy weight)

appro conpound havl ng nulra 1V

a 8@80‘1"(51%??‘?8’0’%8%“& s of the vessel ove a period

r\ t.

atr-e—tnen—aaa e ur-e—w

cont |Bmé2§<0ﬁ1@mcmqr\¢e(‘fﬂﬁd‘é )m nutes at 75 C. Vi

3@ﬁ%§ﬁoﬁﬂ9@ih§@elﬁﬂlé§ékﬁ$+ j e m xing contgfues. EDTA

fesulting ﬁur%%%@%l%? cooled tp 25 to 30 C _The final

conposition packaged in appropriate contaliners. 34
EDTA 0.1
NaCl 0.25
Phosphate buffer (0.05M, pH = 5.0) g.s. to 100

An appropriate proportion (shown in the above table) of Pluronic® F127 is
added to phosphate buffer in a sterilized stainless steel jacketed vessel equipped with a
stirring mechanism, at a temperature in the range from 50 to 60° C. The resulting buffer
solution is heated to 61 to 75° C. At a temperature of about 66° C, an appropriate
amount of BAK is added to the buffer solution while mixing three to ten minutes. Ata
temperature of 75° C, an appropriate amount of the compound having Formula IV is
added to the contents of the vessel over a period of three to five minutes while mixing
continues. EDTA and NaCl are then added to the mixture while mixing continues for
five more minutes at 75° C. The resulting mixture is cooled to 25 to 30° C. The final

composition is packaged in appropriate containers.
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WD 2008/ 115951 PCT/ US2008/ 057427 EXANMPLE 2:
Anti bacterial Solution A procedure simlar to that of
WE@API®SIL i s used to produce this solution. PCT/US2008/057427
I ngredi ent Amount (% by wei ght) Conpound havi ng
Formula 1V 0.35 Mannitol 4.5 Benzakoni um chloride
("BAK") 0.005 Polysorbate 80 0.1 EDTA 0.05 Sodi um
acetate 0.03 Acetic acid 0.04 Purified water g.s. to
100 EXAMPLE 3: Antibacterial and Anti-inflammtory
Solution A procedure simlar to that of Exanple 1 is
U$:&a\ N 0 el tion having the foll ow ng
cgrrposﬁf?%n&“ﬁﬁ&%@%i%g%?bxm)unt (% by wei ght) Conpound
having Formula 1V 0.2 Dexanethasone 0.1
Hydr oxypr opyl net hyl cellul ose ("HPMC') 0.5 Al exidine
0.01 Bri4 Proredwie fimelpita tha ofi Examyple Dis pisedctp progipes thisfsplafion.

0.02M sodiumcitrate, pH=q s. to 100 5.Q) 35 WD

2008/ 115951 |REEALIS2008/ 057427 Amount (% by weight)

Compound having Formula IV 0.35
Mannitol 4.5

Benzakonium chloride (“BAK”) 0.005
Polysorbate 80 0.1

EDTA 0.05

Sodium acetate 0.03

Acetic acid 0.04

Purified water g.s. to 100

EXAMPLE 3: Antibacterial and Anti-inflammatory Solution

A procedure similar to that of Example 1 is used to produce this solution

having the following composition.

Ingredient Amount (% by weight)
Compound having Formula IV 0.2
Dexamethasone 0.1
Hydroxypropylmethyl cellulose (“HPMC”) 0.5
Alexidine 0.01
Brij® surfactant 0.1
EDTA 0.1

Citrate buffer (0.02M sodium citrate, pH = g.s. to 100
5.0)
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EXAMPLE 4: Antibacterial and Anti-inflammtory
Solution A procedure simlar to that of Exanple 1 is
W@ e@d/1195pr oduce this solution having the fol POUSZP08/057427
conposition. Ingredient Anount (% by weight) Conpound
8 of Table 1 0.3 Col ecoxib 0.15 Propyl ene glycol 0.5
Al exidine 0.01 Tyloxapol 0.1 EDTA 0.1 GCtrate buffer
(0.02M sodiumcitrate, pH = g.s. to 100 5.0) EXAWVPLE
5: Antibacterial and Anti-inflammatory Suspension A
procedure simlar to that of Exanple 1 is used to
PEXAMPLE Bi Sntfakitidl QRd ARV gk fselukiond ng
conmposition. Ingredient Anount (% by wei ght) Conpound
having Forrmula 1V 0.3 Trianpcinolone, mcronjzed USP
0.2 Hydr ok PECRIHre saplpyiodlas opExamplpg ugedye profppethigselution
0.05 EDTA 0.01 NaCl 0.3 Na2sO™ 1.2 sSulfuric acid
aheieg thrEaiqwingsconpepitigH adj ust ment to 5.5 Citrate

uffer (0. 02M sodiumcitrate, pH = g.s. to 100

Ingredient Amount (% by weight)

Compound 8 of Table 1 0.3
Colecoxib 0.15

Propylene glycol 0.5

Alexidine 0.01

Tyloxapol 0.1

EDTA 0.1

Citrate buffer (0.02M sodium citrate, pH = g.s. to 100
5.0)

EXAMPLE 5: Antibacterial and Anti-inflammatory Suspension

A procedure similar to that of Example 1 is used to produce this solution

having the following composition.

Ingredient Amount (% by weight)
Compound having Formula IV 0.3
Triamcinolone, micronized USP 0.2
Hydroxyethyl cellulose 0.25
BAK 0.01
Tyloxapol 0.05
EDTA 0.01
Na(Cl 0.3
Na;SOy4 1.2
Sulfuric acid and/or NaOH q.s. for pH adjustment to 5.5
Citrate buffer (0.02M sodium citrate, pH = g.s. to 100
5.0)
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5.0) 36 WD 2008/ 115951 PCT/ US2008/ 057427 EXAMPLE 6:

Anti bacterial and Anti-inflammatory Enul sion A
worwsfiiwat i on of the procedure of Exanple 1 i SPCBFE/2008057427

produce this emnul sion having the conposition shown in

the tabl e bel ow. Polysorbate 60 (Tween(r) 60) is added

to water in a first sterilized stainless steel

j acket ed vessel, equipped with a stirring nechani sm

at a tenperature of 50 Cto 60 Cin anounts

c 6XredPlon di Agfibiatterig) pop Ant-ihenshowiniusiarhe t abl e

bel ow. The resulting aqueous solution is heated to 61

Cto 75 C. At a tenperature of 66 C, benzyl al cohol

(a preser Y alja¥fhtibSofaRdSddifreldh € x AAHE P tSusS@ b ARe this

while mxing three to ten mnutes. At a tenperature

0 - C i . ound havi ng

rep ot {PELARbP AR B B bR e aded 1

Mygliol oil in a second sterilized vessel, also

equi pped with a stirring nmechanism over a period of,

three to Ralxsarbgieft(dwesihi0siseddaditp pgter tgnfimptitadized stainless

Sor bi tan nonostearate and cetyl stearyl alcohol are

adfgd dackefed Fessdi dquippsd Witlea stiming meehapism; pfg ternperpfiserq 5e° C to

is heated to a tenperature in the range from62 Cto

760 in appauntsicorresprrdingthe groppsienadided imihe krbld gbavo uEhe resulting

m xing to the aqueous solution in the first vessel at

aaquenperhition & hofited® @° Gvter75aCpét i tahpefaturdpeied ° (o bénzykalcohol

m nutes. Sodium sulfate and sulfuric acid and/or

s Gdiresarviatiaty) oxddded @rtee aplded solotierhwhite mixingehreotoaely midiutgsHAL a

to 5.5. The resulting conposition is cooled to 35 C

t enmpbra@racit) Sh Qregpesyrz ecnimyntyiok thagompdund havihg Gbrnailteldf and

ermul sifier or running through a honogeni zer. The

Clompesindle efabormtef dig ddded to Mogliod dil tiroa @bord ste@ilid€d ‘@ssel,so

final conposition is packaged in appropriate

Cafuiipped @ith a stif@gp &hcRdisnAG0s Atpefidd bithse tfie)minGRaPaIAEirring

having Formula IV 0.5 Loteprednol etabonate 0.2

Padnyiseds D 86®itSOmdnostearate and cetyl stearyl alcohol are added to the oil mixture.

The resulting oil mixture is heated to a temperature in the range from 62° C to 75° C.
The oil mixture is then added with vigorous mixing to the aqueous solution in the first
vessel at a temperature of 66° C over a period of three to five minutes. Sodium sulfate
and sulfuric acid and/or sodium hydroxide are added to the mixture to adjust pH to 5.5.
The resulting composition is cooled to 35° C to 45° C and homogenized by mixing with
a high shear emulsifier or running through a homogenizer. The composition is further

cooled to 25° C to 30° C. The final composition is packaged in appropriate containers.

Ingredient Amount (% by weight)
Compound having Formula IV 0.5
Loteprednol etabonate 0.2
Polysorbate 60 1
Sorbitan monostearate (an emulsifier) 1.5
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Sor bi tan nonostearate (an enulsifier) 1.5 37 WO
2008/ 115951 PCT/ US2008/ 057427 Cetyl stearyl al cohol

W@ 20088m95si on 1.5 stabilizer) Benzyl alcohol BCBUS2008/057427
Mglyol oil 14.5 Na2SO4 1.2 Sulfuric acid and/or NaCOH
g.s. for pH adjustnent to 5.5 Purified water g.s. to
100 Typically, the oil used in an enmulsion is a
non-irritating enollient oil. |Illustrative but
non-limting exanples thereof include a mneral oil,

regetab GeiilaicoBNdafemtiGhRT ME@ vegetabl e oi| sof known

conposi tion. g Maserspeci fic but non-limting ‘exanpl es

nf the ol _-ecan he caoloectaoad from-the aroub-—consictina
- T T OLATT LY A~ A AV E L L v | LI - LAY AY | A2

LI 2 ¥ | UTToST-OC T It

bf peanut Bkhzyl sledmhe seed oil, cottonseed ®fl, and a

ditmchai g, (C6 t.p CIZ) triglycerides (e.q.,. Mglyol
Neutral Q| ‘§§Tb¥981z. 818. 829 840, etc%ﬁjavailable

fromHul's Ansyis@, | nc. Typi cal emul sifiergy enpl oyed
J :

~ran hno cnl Aant ~AA rom-tho Aaronn ~ancr ot iy AfF cnrhi + AN
o OOt O CTT O (G | T ormruoITre |EAVAY ) 9) CUITToT oSt ||y U1 SUT 0T TaAanmn

J \¥3 y .
monost Salferieacahahd/opdlapdor bat e| Pr ef s 4ripH adjisgnent to 5.5

ST ST T ers age, noni oni ¢, The| enul siTiers ¢ g
enpl oyed i%ﬁn W WHEunt of 1.51to 6.5% by %?)g]ﬁ)? of the

conposi tion, and preferably, 3 to 5%by weight of the
conposi t i8Ricailf ehd WirkseR HOR Enulfi@Ss a 8bn-irA L SHieR oHan

be in an anount of 15 to 25% by wei ght of the

Cﬁﬁp@ﬂv@ b%onﬁﬁqtipéﬁfa%ﬁe@ kereot fichuBe 2 AR oVl 3BtabRoil, and a
the conposition. 38 2008/ 115951 PCT/ US2b08/ 057427

CHBLF G TS5 S AT 0 S B S
of the oil can be selected from the group consisting of peanut oil, sesame seed oil,
cottonseed oil, and a medium chain (Cs to Cy2) triglycerides (e.g., Miglyol Neutral Oils
810, 812, 818, 829, 840, etc., available from Huls America Inc.). Typical emulsifiers
employed can be selected from the group consisting of sorbitan monostearate and
polysorbate. Preferably, the emulsifiers are nonionic. The emulsifiers can be employed
in an amount of 1.5 to 6.5% by weight of the composition, and preferably, 3 to 5% by
weight of the composition. The hydrophobic phase of the emulsion can be in an amount

of 15 to 25% by weight of the composition, and preferably, 18 to 22% by weight of the

composition.
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having the foll ow ng conposition.
Conmpound 13 of Table 1 0.5 Trianti nol one,
worR@somzed USP 0.2 Pol ysorbate 60 1 Sor bi t anPCT/US2008/057427

nonostearate 1.5 Cetyl stearyl

by wei ght)

al cohol 0.5 Mglyol oi
acid and/or NaOH q.s. for
Purified water q.s.

I ngredi ent Anount (%

al cohol 1.5 Benzyl
14.5 Na2SO4 1.2 Sulfuric
pH adj ustnent to 5.5

to 100 EXAMPLE 8: Anti bacteri al

O ntnent A procedure simlar to that of Exanple 1 is
used to produce this solution

havi ng the foll ow ng
CONPASPILE PPAntivagE@dipahlsidyount (% by wei ght)

Conpound

having Forrmula IV 0.3 Wite petrol atum USP 50
Propylene egcoI 5 dycerin5 Tweeri 20 2 Vitamn E

BAK 0. 0/% P %lré%élm‘ljllall to q}ia'? of ng%m]f)g)e% 1s %gedvt\il))przo(c)igcse/ tl1iljs' %1%?1 sion

PCT / US20

having the following composition.

Ingredient Amount (% by weight)

Compound 13 of Table 1 0.5

Triamcinolone, micronized USP 0.2
Polysorbate 60 1

Sorbitan monostearate 1.5

Cetyl stearyl alcohol 1.5

Benzyl alcohol 0.5

Miglyol oil 14.5

Na,SO4 1.2

Sulfuric acid and/or NaOH g.s. for pH adjustment to 5.5

Purified water

g.s. to 100

EXAMPLE 8: Antibacterial Ointment

A procedure similar to that of Example 1 is used to produce this solution

having the following composition.

Ingredient Amount (% by weight)
Compound having Formula IV 0.3
White petrolatum USP 50
Propylene glycol 5
Glycerin 5
Tween® 20 2
Vitamin E 1
BAK 0.1
Mineral oil g.s. to 100
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EXAMPLE 9: Anti bacterial G ntnent A procedure simlar
to that of Exanple 1 is used to produce this solution
whamsngsdshe fol | ow ng conposition. |Ingredi ent PEDUSL00§/057427
by wei ght) Conpound having Fornmula VI 0.3
Dexamnet hasone 0.15 Wite petrolatum USP 50 Propyl ene
glycol 5 dycerin5 Tweeri 20 2 Vitamn E1 Vitamn
DO0.5BAK 0.1 Mneral oil g.s. to 100 EXAMPLE 10:
Anti bacterial Tablet The ingredients shown in the
t EEAMId] Hvhmibecteriak Qdeaientoget her in a bl ender, such
as a ribbon blender. O her types of blenders that are
wel | known to people skilled in the art of powder

M Xi ng  al £ Groe@fhrd8mHHAH that HYEEFplUr 8 ubedl th BRILEY B MuBon
tableting press at conditions suitable for producing

pﬂgﬁ,{%&?@ﬂﬂ%@mg&%wﬁ@,_ | ngredi ent Amount (% by

wel g Conmpound” having Formula I'V 0.3
Vicrocrystat e cettutose 20 Vagnesi um st earate; 2
Vanni t ol 65 M&EHF¥h g.s. to 1p0 40 Amount (% by weight)
Compound having Formula VI 0.3
Dexamethasone 0.15
White petrolatum USP 50
Propylene glycol 5
Glycerin 5
Tween® 20 2
Vitamin E 1
Vitamin D 0.5
BAK 0.1
Mineral oil g.s. to 100

EXAMPLE 10: Antibacterial Tablet

The ingredients shown in the table below are blended together in a blender,
such as a ribbon blender. Other types of blenders that are well known to people skilled
in the art of powder mixing also can be used. The mixture is fed through a tableting

press at conditions suitable for producing pharmaceutical tablets.

Ingredient Amount (% by weight)
Compound having Formula IV 0.3
Microcrystalline cellulose 20
Magnesium stearate 2
Mannitol 65
Starch g.s.to 100
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WD 2008/ 115951 PCT/ US2008/ 057427 The present
i nvention also provides a nethod for treating,

WO e@8a139§1 anel i orating, or preventing an i nfeRCT/O82008/057427
caused by a bacteriumthat is resistant to a prior-
art antibacterial drug. The nmethod conprises
adm nistering to a subject a conposition that
conpri ses a conpound sel ected fromthe group
consi sting of fluoroquinolones having Fornula I, |
11, 1V, Nhe psentiventiooy alsg nrpyidesal meshachfer esting. aedusing, |
thereof and conbi nations thereof. In one aspect,
sah@liowmgowxmde%sthmassjeﬂqctiq'nn:auslqé by o paserium dat ik resistaat to a prior-
range from about 0.0001 %to 10% by wei ght (or
abrt entivattervaldyug. flihe method gomPriee ddrdnisteriafp tour subfest aoromposition
fromabout 0.01 %to about 5% or fromabout 0.01 %to
athatdoniisesar compomdadelzuted Godilthdgrotpcaisvung dfuomquihplones
about 0.01%to about 0.7% or fromabout 0.01%to
ahnritg Krinlta IO, TV, Gh VL, VIInorafids sadts thespe etters thieecofieniiod
further conprises: (a) obtaining fromthe subject a
s@esiinaians Mateof. ncl udes sai d bacterium (b)
ascertaining that bacteriumis resistant to at |east
a prior-art antibacterial drug; and (c) admnistering

to said 3 ] & E(I:St an%ig m%lpﬁllmtd i regelﬁ?}n hOLRE ﬂo§1%§? fh the range from

COI’TpOUﬂd se ec e COHSI St

f lquog{ @M /(io {001'6 éslfy{] \ge\:/llglﬁgor a tFrna évetl)é om z%bﬁllétlrde% ll% fo gbut\él%’), or
ations, t spe coO, 03|t| o
LB 08 MR AR 0, 3R 5 22, 50 b<t%8 Broe
inhi bit the gromh or to adver af fect the survival
o Shotde O ilmang e SaRuR o) Ao g 001% ©'3beichBus, by
anti bacterial drug has an NIC90 val ue equal to or
geghtdr than 1 g/m. In another aspect, a conposition
of the present invention can be used effectively to
inhibit the gromh or to adversely affect the survival
of a bactgandfiier agatttht medibd \¥dtH20 OBMrkBO B obtaining from the
PCT/ US2008/ 057427 which a prior-art antibacteri al
HuYRctBpedmeMiDRcMadsuaidibacttden; (B ddeerfaidnp @Rdttedurh &
resistant to at least a prior-art antibacterial drug; and (c) administering to said subject a
composition that comprises a compound selected from the group consisting of

fluoroquinolones having Formula I, II, III, IV, V, VI, VII, or VIII, salts thereof, esters

thereof, and combinations thereof.

In another aspect, a composition of the present invention can be used
effectively to inhibit the growth or to adversely affect the survival of a bacterium against

which a prior-art antibacterial drug has an MICy value equal to or greater than 1 pg/ml.

In another aspect, a composition of the present invention can be used

effectively to inhibit the growth or to adversely affect the survival of a bacterium against
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about 128 gg/m . In one enbodi nent, the present

i nvention provides a nethod for treating, reducing,
wW@p@Bioat i ng, or preventing an infection of aPCBY82008/057427

ear or respiratory system wherein such an infection

is caused by a bacteriumthat is resistant to a

prior-art antibacterial drug. In one aspect, the

nmet hod conprises adm nistering one or nore drops of a

conposition of the present invention to the eye, ear

c avhavh,a pias-att agtibacteygl dorg Haaek M€ s velne it the page Gbmabout 1 to

subj ect who has indication of infection or whose risk

ohbduniZpdgmh is indicated. A conposition of the

present invention can also be fornulated into a spray,

whi ch can be administered into the otic or nasal

t f .
ot he. pr aSHE BBl R el hEoRRRELLAE: FERO0L T e
f Ordgqu% qgﬁh{)xlatﬁ% ol‘ @%ﬂ%&%ﬁ%&&%tﬁ)f. fe% ?r?or%%lp rLtSS' anem,

e ar QUI var ent s
?Srteintslflut: ! a(l)nnl% c on \ézglrééc?lg}h a%te%% t?a% 1S Gresmﬁa&t toe 2r1 %e)ltu?r art
out epar r om 't an

'“V@““rzazg?gp LS PR, i g
A
B e B T e

risi flu ol one _havi.ng Faor nmul 1
ﬂﬂ@ Mgt of & gbicsh B8 B P HRSPB G PSR € Hhephg of infieSdh
f1 uor oqui nol one |t thereof, or esier thereof is
pidicaise. Momaﬂm%\%%ﬁlte RIFSPRICPYEpEOR gnafse e forpw nto a spray,

anel iorate, or prevent said infection, OO F ORS Y X
Rghlck can be administered into the otic or nasal cavity of such a subject.

While specific embodiments of the present invention have been described in
the foregoing, it will be appreciated by those skilled in the art that many equivalents,
modifications, substitutions, and variations may be made thereto without departing from

the spirit and scope of the invention as defined in the appended claims.
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wherein R is selected fromthe group consisting of
hydr ogen, unsubstituted | ower al kyl groups,

waaestidost ed | ower al kyl groups, cycl oal kyl grBCpES$2008/057427
unsubstituted C5-C24 aryl groups, substituted C5-C24
aryl groups, unsubstituted C5-C24 heteroaryl groups,
substituted C5-C24 heteroaryl groups, and groups that
can be hydrolyzed in living bodies; R2 is selected
fromthe group consisting of hydrogen, unsubstituted
am no group, and am no groups substituted wth one or
tRgAPYe Lﬁh&ﬁ? roups; R3 is selected fromthe group
consi sting of rogen, unsubstituted | ower alkyl
gr oups, substltuted | ower al kyl groups, cycl oal kyl

groups, unsubstituted | ower al koxy groups, substituted

I bwer ACRFRYIGBLBRINg fedypig; atnaah@ff 1% OCPEEVE}ipg an infection in a
groups, substituted C5-C24 aryl groups, unsubstituted
Cobgzh OB Y Coyrpisivs 2 Tugrerinplepe prves: opmula L, a salt thereof,
het eroaryl groups, unsubstituted C5-C24 aryl oxy
gplouester Bigtst, whg{egﬁthggu@gqulmlyneog@}{ tagrenfpe ester thereof is present in
unsubstituted C5-C24 heteroaryl oxy 43 WD 2008/ 115951
P@T#ruSm0 6f/c0 87 ARat, grdoesy smelsrigs.tar pravent s@d idpation,
het er oaryl oxy groups, and groups that can be
hydrol yzed in Iliving bodies; Xis sehected fromthe
group consi sting of hal ogen atdjrs; Y J|s selected from
the group consistipg of S2, and NR4,

sgRisi sting of

hydr ogen, unsubstit ut ¢
substituted | ower al
groups; and 'S £ ] \ e group consi sting of
oxygen and t/wo hydfogen g ; land wherein said
infection i y aybacterjpum that is resistant

to at | east §n anti bacterial drug and the conposition

i s capable gf Tahibiting a growth or survival of said
bacterium 2Z. Th& conposition of claim1, wherein Rl

is selected fromthe group consisting of hydrogen,

Cl- C5 substituted and unsubstituted al kyl groups,

C3-CGo cycloalkyl groups, C6-Cl4 substituted and
unisdis ) isueledted frgin the groms conSBtIEef hydtoger, tindubstitand lower alkyl
unsubstituted heteroaryl groups, and groups that can
beolpsdubltitated lawer hikyli gaenpbogtiesikylFgzoups, weltattued CsET.0atyl
the group consisting of unsubstituted am no group and

afbuiR, @baitsd SUOSt drflk®shs, unsubstituted Cs-Cy4 heteroaryl groups,
substituted Cs-C,4 heteroaryl groups, and groups that can be hydrolyzed in living bodies;
R? is selected from the group consisting of hydrogen, unsubstituted amino group, and
amino groups substituted with one or two lower alkyl groups; R’ is selected from the
group consisting of hydrogen, unsubstituted lower alkyl groups, substituted lower alkyl
groups, cycloalkyl groups, unsubstituted lower alkoxy groups, substituted lower alkoxy
groups, unsubstituted Cs-Co4 aryl groups, substituted Cs-C,4 aryl groups, unsubstituted
Cs-Cy4 heteroaryl groups, substituted Cs-C,4 heteroaryl groups, unsubstituted Cs-Cyq

aryloxy groups, substituted Cs-C4 aryloxy groups, unsubstituted Cs-C,4 heteroaryloxy
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with one or two C1-C5 al kyl groups; R3 is selected
fromthe group consisting of hydrogen, Cl1-C5

westivet ed and unsubstituted al kyl groups, OBETZUS2008/057427
cycl oal kyl groups, Cl1-C5 substituted and
unsubstituted al koxy groups, C5-Cl4 substituted and
unsubstituted aryl groups, C5-Cl4 substituted and
unsubstituted heteroaryl groups, and C5-Cl4
substituted and unsubstituted aryl oxy groups; and X is
S etoapd, eubsfitueh ;K& betaapryben giosdd, agd grofips@hat cén beandrdByzed in
3. The conposition of claiml1l, wherein RL is sel ected
f rioify bbdesy KXo peletdisr@it the graub colvyding geimlogeh alns; Y is selected
substituted and unsubstituted al kyl groups and groups
t hafn tBagroeconbiytignd ZBAOI § 90, BIORGInk O e8herd&a Ri* $ selected from
sel ected fromthe group consisting of unsubstituted
atHe REOUPIcObEIHAR @ f By 1@ n AnOLRE tuSdd DS drtalklyE Groups) Kubetitaie@lower
two C1-C5 al kyl groups; R3 is 44 WD 2008/ 115951
P&k 1%%%%@8411@5 Adaky1 $IuPS taed Zfig @Nocted Erodlt el ProGp BSHsHtih Gl
of ¢ Cl10 cyc oalk§%&g?oups Xis selectedggrgnwthe g

)%%Qn mo%yufa)gerp&ox% agdl @h&eln%aﬁqm&ﬂoaesscahyéar@gmctenum
Z conprises two hydrogen atoms. 4.

Cﬁalgplg §és¥s{agpto%ft 154t 8h gﬁtﬂbactm;ﬁ rdﬁigrbna AR CfOI‘l’lnglﬁ)(th @éﬂa% of

alt thereof or ester thereof Is present Iin an

R fa!g%evﬁl 09919%1\/5100&8%(%9&6% ght. 5. The

conp05|t|on of m 1, wherein the fluoroquinol one,
salt thereof, or ester thereof 'S present in an

anount fron10 01l to 5% by ht. 6. The conposition

ot cl alhmcempaH@erfislamd. WP‘?I%‘P 08 %‘?E?F‘Gﬁ gomgtht gropmennsisting of
or ester thereof is present in an amount from0.01 to
| bdsgeene ight substlm%@ddwﬁ\ﬁxﬁgﬁufefi@hbgrowswpm cyelgplkHegroups,
conprising an anti-inflammtory agent. 8. The
conposhbstisredindengibaitrted wryberelps, Sal o sahstituwc}ﬁndmﬁms@myﬂd
agent is selected fromthe group consisting of
gheterouplr groups sandreotuas thanen bs hidrolyeial in diming bogies; Rinetetreipd
drugs, inhibitors of cytokine production, and

nfirorh tireegouphieng sting o unsTihgitgehpowp gioop and arpinaigmufls substituted
wherein the quorqu|noIone has Fornula I V.

with one or two C;-Cs alkyl groups; R? is selected from the group consisting of

hydrogen, C;-Cs substituted and unsubstituted alkyl groups, C3-Cj cycloalkyl groups,
C,-C;s substituted and unsubstituted alkoxy groups, Cs-C4 substituted and unsubstituted
aryl groups, Cs-C 4 substituted and unsubstituted heteroaryl groups, and Cs-C4
substituted and unsubstituted aryloxy groups; and X is selected from the group consisting

of Cl, F, and Br.

3. The composition of claim 1, wherein R' is selected from the group consisting of
hydrogen, C;-Cs substituted and unsubstituted alkyl groups and groups that can be
hydrolyzed in living bodies; R? is selected from the group consisting of unsubstituted

amino group and amino groups substituted with one or two C;-Cs alkyl groups; R’ is

44



10. The conposition of claim 7, wherein the
fl uoroqui nol one has Fornmula IV. 11. The conposition
W@Roosh&9m 4, wherein the fluoroqui nol one has FeCTLEA08/057427

VI. 12. The conposition of claim4, wherein the

fl uoroqui nol one has Forrmula V, VII, or VIII. 45 WD

2008/ 115951 PCT/ US2008/ 057427 13. The conposition of

claim1, conprising a single enantioner of the

f 1 uor oqui nol one having Fornula |I. 14. The conposition

ofel@itedl fmmdl theyhep ebrsisiag df @i-Cloegsbalkyl gantps;DaGtseletctad from the

drug is selected fromthe group consisting of drugs

ofirotip eorfsBing yf CfanP ENY Comprises hodrogs; afd 2 bempraed two Bfirogen

vancomnycin, drugs of the famly of am nogl ycosi des,

datggs. of the fam ly of quinolones, and conbinations

thereof. 15. The conposition of claim 14, wherein said

bacteriumis a Gram positive bacteriun1 16. The

G&) gﬁ\?ﬁ’iéhegct%?n 8£1t1 nac%ltcg]rlmﬂl m T‘?’n%ﬁ{ﬂ"%% né)zlm & r%lﬂle]reo log‘ ester
erein said bac aer.o |c bact eri um

et PR G b o PR e B G 0 at | east

an anti bacterial drug conprises a quinolone other

t han conmpounds having Formula I, 1, I, IV, V, VI,

V5.1, ailile &dnipositiOn ofclaret h @defeor the flaerpquigplomegshlicherepf, or ester

anel i orating, or preventing an infection, the nethod

cthagend is ipregerd dnaninstuet frevg 0100 ta5SBlyjvedght.i N need t her eof

a conposition conprising a fluoroquinolone having

Formula I, a salt thereof, or an ester thereof,

V‘Qer €1 fhe cB osfnlxdhoJfoth é%ﬁ’e@&n i fﬂ(o?oitﬁ%lohé‘ saff t}%FE%P B ester

fective t treat, uce or prev

St%ergof IE‘{)I%Sén't #n a%%u%&rq 9%/1 1 ?b%%} V&%%Wt USZOOS/ 057427

7. The composition of claim 4, further comprising an anti-inflammatory agent.

8. The composition of claim 7, wherein said anti-inflammatory agent is selected
from the group consisting of glucocorticosteroids, non-steroidal anti-inflammatory drugs,

inhibitors of cytokine production, and mixtures thereof.

9. The composition of claim 4, wherein the fluoroquinolone has Formula IV.

10.  The composition of claim 7, wherein the fluoroquinolone has Formula IV.

11. The composition of claim 4, wherein the fluoroquinolone has Formula VI.

12. The composition of claim 4, wherein the fluoroquinolone has Formula V, VII, or
VIIL
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OOl ORS N:XXK- Z:r_ R wherein RL is selected
fromthe group consisting of hydrogen, unsubstituted
WO om8n135kyl groups, substituted |ower al kyl BECDURRNS/057427
cycl oal kyl groups, unsubstituted C5-C24 aryl groups,
substituted C5-C24 aryl groups, unsubstituted C5-C24
heteroaryl groups, substituted C5-C24 heteroaryl
groups, and groups that can be hydrolyzed in living
bodies; R2 is selected fromthe group consisting of
hy&r ogﬁn: compssibet dftaimd , eernproingraginzle @adtionzmiohtiegr oups
substituted with one or two | ower al kyl groups; R3 is
s@h@ogenblénedrving&ormgulolip consi sting of hydrogen,
unsubstituted | ower al kyl groups, substituted | ower
al kyl groups, cycloal kyl groups, unsubstituted | ower

a A(OX Tﬁ&“@331@ymﬁdlﬁ1lﬁt %qeljeﬂ\@?lﬁ a@ieésg 04 ant@)%&%@ﬁ druézis selected

unsubstltut aryl groups, stitute

%Jn o) %H!gpécoa%g%%b etgg W be e £im engltH%{ Q Xl)f @ PIARR, of

stlt roaryl gro uﬁs stituted

C5 r S o
g\r/acl)lﬁ%rgym u’ns 0¥ 1'% f?r}{gy ?r%g%gl%co g?sbg %@e %nﬁ/lg o)ﬂéumolones
het er oaryl oxy groups, and groups
Hw 8“ d? lyzed in living bodies; Xis
selected fron1the group consisting of hal ogen atons; Y
is selected fromthe group consisting of CH2, 0, S,
SG. SChe camgosiieh ofighém d #rwiRgein said bdcgartuadis B Gasm-positive
group consi sting of hydrogen, unsubstituted | ower
abdctekiugy oups, substituted | ower al kyl groups, and
cycl oal kyl groups; and Z is selected fromthe group
consi sting of oxygen and two hydrogen atons; and

r eihelcBfh b&fx&lcéf'cféﬂn'lﬁ \}fl?e‘x‘e?ﬁgal@ﬁ acBerRAGE & Gritfnt 'i/e 47
12008/ 115851 PC1/ US2008] 057427 1's resistant t

b an antlbacterlal drug, and the conposition |s
capa e o inhibiting a

17. The composition of claim 14, wherein said bacterium is an anaerobic bacterium.
18. The composition of claim 4, wherein said at least an antibacterial drug comprises

a quinolone other than compounds having Formula I, II, III, IV, V, VI, VI, and VIIL

19. A method for treating, reducing, ameliorating, or preventing an infection, the
method comprising administering to a subject in need thereof a composition comprising
a fluoroquinolone having Formula I, a salt thereof, or an ester thereof, wherein the
fluoroquinolone is present in an amount effective to treat, reduce, ameliorate, or prevent

said infection,
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growm h or survival of said bacterium 20. The nethod
of claim19, wherein the conposition is adm ni stered

wao opBasldsy, orally, or systemically. 21. The PEr/Dsmo®657427
claim19, wherein the conposition is adm nistered
topically. 22. The nmethod of claim 19, wherein the
fl uoroqui nol one has Formula IV. 23. The net hod of
claim19, wherein the fluoroquinol one has Fornula VI.
24. The nethod of claim 19, mhereln t he

fl uor oqui nol one has Formul a V, VI1I. 25. The
met hod of claim 19, wherein sai ast an

anti bacterial drugFis se he group

consi sting of drugs o pean]IIin drugs

of the famly of vang of the fam /]y of
am nogl ycosi de drugs S ity of qU|noIé%

and conbi nat yons TRéreof Y 26. e met hod of cIa|n125
wherein sai ¢ bactefiumisg a Giah}p05|t|ve bacteri um
27. The nethod of glaim 256, wheein said bacteriumis
a Gram negati pacterium 28. The nethod of claim
25, wherein /Zaidzbacteriumis an anaerobic bacterium
48 WD 2008/415951%CT/ US2008/ 057427 29. The net hod of

claim19, wherein said at |east an antibacterial drug
is sel ected fromthe group consisting of penicillin,

ICJ|1In lin, vanc ent am, ci. n

PRSI e ée&ﬁ"%f‘%ﬁ"b{bsémp UL LRPdE PR ower aloy
conblnatlons hereof, 30. Th hod of claim 29,
WHGHR oSt efih‘?%eéta hg‘P‘éPSaWCf%ggt%TPﬁﬁ YU gL s aryl
resplratory system or a conbination thereof. 31. The
PR SUDRt R ed i Cpoary | irens; ypsubshigrieddostler NeifforRy! gelRSet ed
fromthe group consisting of Enterobacteriaceae,
s%uéﬁtﬁweééig&u@tfaeﬁrﬁﬁoupmné staypphairen pe Bydrelireden living bodies;
Hagnophi | us i nfluenzae, Staphyl ococcus epiderm dis,
NR eis seleqtedirops thsraronpeqnsisting @f hydspdsnnunsikshsitadariepgroup, and

amino groups substituted with one or two lower alkyl groups; R? is selected from the
group consisting of hydrogen, unsubstituted lower alkyl groups, substituted lower alkyl
groups, cycloalkyl groups, unsubstituted lower alkoxy groups, substituted lower alkoxy
groups, unsubstituted Cs-Cy4 aryl groups, substituted Cs-Cy4 aryl groups, unsubstituted
Cs5-Cy4 heteroaryl groups, substituted Cs-Cy4 heteroaryl groups, unsubstituted Cs-Cp4
aryloxy groups, substituted Cs-C,4 aryloxy groups, unsubstituted Cs-C4 heteroaryloxy
groups, substituted Cs-Cy4 heteroaryloxy groups, and groups that can be hydrolyzed in
living bodies; X is selected from the group consisting of halogen atoms; Y is selected
from the group consisting of CHy, O, S, SO, SO,, and NR*, wherein R is selected from
the group consisting of hydrogen, unsubstituted lower alkyl groups, substituted lower
alkyl groups, and cycloalkyl groups; and Z is selected from the group consisting of

oxygen and two hydrogen atoms; and wherein the infection is caused by a bacterium that
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32. The nethod of claim19, further conprising

ascertaining that a specinen froma site of infection
W@oBa139s1 a bacteriumthat is resistant to an PCTI/US2008/057427

anti bacterial drug before the step of adm nistering.

33. A nethod for treating, reducing, aneliorating, or

preventing an infection, the nethod conprising

adm nistering to a subject in need thereof, a

conposition conprising a fluoroquinolone having

Fay nesibtant|td bt least gradntibadterabdiug, apd tlerroepbationt Weamble,of inhibiting a

wherein said infection is caused by a bacteriumthat

i gravel bstuavivaltofsadbantiubact eri al drug, and said

infection is an infection of an eye, ear, or a portion

of a respiratory system 34. The nethod of claim 33,

WhEr ei fpd xlﬂgthgr@majnt ]{90Qhér§iél%’fggoﬁlp§giﬁ&?g ahx‘ﬁﬂﬁsq‘é’:}leé %pically,

orally, or systemcally. 4

orally, or systemically.

21. The method of claim 19, wherein the composition is administered topically.
22. The method of claim 19, wherein the fluoroquinolone has Formula IV.
23. The method of claim 19, wherein the fluoroquinolone has Formula VI.

24. The method of claim 19, wherein the fluoroquinolone has Formula V, VII, or

VIIL

25.  The method of claim 19, wherein said at least an antibacterial drug is selected
from the group consisting of drugs of the family of penicillin, drugs of the family of
vancomycin, drugs of the family of aminoglycosides, drugs of the family of quinolones,

and combinations thereof.

26. The method of claim 25, wherein said bacterium is a Gram-positive bacterium.
27. The method of claim 25, wherein said bacterium is a Gram-negative bacterium.
28. The method of claim 25, wherein said bacterium is an anaerobic bacterium.
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29. The method of claim 19, wherein said at least an antibacterial drug is selected
from the group consisting of penicillin, ampicillin, methicillin, vancomycin, gentamicin,

ofloxacin, ciprofloxacin, equivalents thereof, and combinations thereof.

30. The method of claim 29, wherein the infection is an infection of an eye, ear,

respiratory system, or a combination thereof.

31.  The method of claim 19, wherein said bacterium is selected from the group
consisting of Enterobacteriaceae, Staphylococcus aureus, Streptococcus pneumoniae,
Haemophilus influenzae, Staphylococcus epidermidis, Nieisseria gonorrhoeae, and

combinations thereof.

32. The method of claim 19, further comprising ascertaining that a specimen from a

site of infection contains a bacterium that is resistant to an antibacterial drug before the

step of administering.

33. A method for treating, reducing, ameliorating, or preventing an infection, the
method comprising administering to a subject in need thereof, a composition comprising
a fluoroquinolone having Formula III, a salt thereof, or an ester thereof, wherein said
infection is caused by a bacterium that is resistant to an antibacterial drug, and said

infection is an infection of an eye, ear, or a portion of a respiratory system.

34, The method of claim 33, wherein the composition is administered topically,

orally, or systemically.
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