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am not et rahydropyrans which are inhibitors of the dipeptidyl peptidase-IV
enzynme ("DPP-4 inhibitors") and which are useful in the treatnent or

prevention of diseases in which the di Egé)ti dyl peptidase-1V enzyne is
i nvol ved, such as di abet es“”%@%%?ﬁéﬂ ?VWI N§i abet es. The invention

is also directed to pharmaceutical conpositions conprising these conpounds
and the use of these conpounds and conpositions in the prevention or
t r eat mTdTEL®F OFUEHEANSEASEEONn whi ch t he di peptidyl peptidase- |V enzyne is
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nmor bi di t,y.and mordal ity. Oten abnormal ucose.h gstasis is associ ated
ot b ar PR RIS Mty B Rt FSR B MRTESE, 7 1 T poprot el n- and
apol i poprotei n netabolismand other netabolic and henodynam ¢ di sease.
Therefore Eati ents with Type 2 diabetes nellitus are at especially

i ncr ead®dC BNIhacrovascul ar and microvascul ar conplications, including

coronary he | i -V r, di e i on,
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of gl uetieetiveaivtiostyatiaphatnqeicatiqub tialgalctisen Birckrtypplidransivbioalavoenporitibh,daal.,| y
L oGl i B Dy Tu: s ore el e A TRt b,
or i nsyldNa@enendantisdit {8 adBRilditysnd paM b codpREhREbB HRIIPHMASiVE] Ttike or
no insulin, the hornone ich regulates glucose utilization.” In Type 2

di abet ¢lssrefore mgwirtasithatr plepeadettaldgbaipesiven hetdrefully dehtl@mM) andpadanuéartisedf t en

h | i i | | s that the. . el evat ed dt
nondi aBeTEves iy issPed Phegmasruhcnl RS ST Brts ha U SEarUBEs o r oo ot ance
to the insulming dgetivdRilbabhtiEicRitiaGheRd i ia@SEoRMEvdntiR] thibRbAP AIftEhS Bart he

mai n insulin-sensitive tissues, which are nuscle, liver and adi pose
t i ssuedresanicbpediel ghrHeness.i he pravidd thorapeutiogihficasy ait sveenerglly dessreidibaifthd ci ent to

over Cogﬁtirtn?fz%olpléloangggt Ceea‘%ininﬂlﬁs%élrfid”to %e:#a%te?i t%ea'chlieges %'Fsite@nirc hRhARNGShsif afdot
primarilty due to I'mnished nu Oor 1 nsulrnreceptors
bloodstream or target organs above a minimum inhibitory concentration (MIC) for a sufficient
time against the particular microbial organism or organisms being targeted. Consequently, an
antimicrobial agent that otherwise exhibits an effective antimicrobial profile in vitro can be
ineffective, or even harmful, unless properly formulated for in vivo administration.

The challenge of developing suitable antimicrobial compositions is further complicated
for the development of liquid formulations for parenteral administration, such as intravenous
administration. Intravenous delivery of a drug active is an important route of administration
where the drug cannot be administered orally or by other means, for example where a patient is
unconscious, or seriously ill, and cannot otherwise take the drug orally. Although not the case
with the pyridine carboxylic acid antimicrobial agents of the present invention, many drugs
cannot be delivererd orally because of low oral bioavailability or low oral toleration. The
development of suitable compositions for intravenous administration often pose many and often
complex challenges including balancing the interplay of, solubility of the drug active, chemical
and physical stability of the composition, and toleration of the composition upon infusion. In
addition to solubility, stability, and toleration, other considerations include ease of manufacture

of the composition, convenience of storing the composition, and ease of reconstitution of the



but to a post-insulin receptor binding defect that is not yet understood.
This resistance to insulin responsiveness results in insufficient insulin
acti vati omoabiogisesreose upt ake, oxi dation and storage in RUTAiSR00Q064220

i nadequate insulin repression of |ipokysis in adipose tissue and of gl ucose
production and secretion in the liver.The available treatnments for Type 2
di abetes, whi.ch have not changed substantially in many years, have .
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f ewer ghaenaetitiat sorhpmitigphendt bava sufficidnti chemidabmdoplesical dedlifycuct that the
treat nent of pe 2 di abetes. The glitazone i.e. . . :
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agents substantially increase insulin sensitivity 1n nmuscle, liver and

adi posdomiasiouef potcseal br leirmarideptcdasl ehdbygirodueras tidinabeat es resul ting in
partial or c I correction of the elevate | asma | evel s of, gl.ucose
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mar ket edcake a gl sichs FrnfulfioRehexXd SO NBriRkOd daglagt e Bedd Vatadakecept or
(PPAR), primarily the PPAR-ganma subtype. PPAR-ganma agonismis generally

bel i evedrrewndieg tissypohtic pacri o Futthesmorg thpcommposdiohishowé it ¢ausaundyg veheis i s

observe ith the qlit.azo ...Newer PPAR..agoni sts 1.hat are,being tested for
Cent mitottd bl ngld AiSERIER bRV Rl ARBE ST R hafi Tk s Rg RELESV GRS o
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different fromthe glitazones (i.e., they are not_thiazolidinediones in
struct ure) . /SBRArBRECWicHeoBmPsitiPs sheuld hayg spdiiciens efiéqacy,) Arhpemasctiiraled wit h
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treating e di sease are sti under 1 nvestigation. W DI ochem Ca
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devel opnent . .. . ..
over a useful length of time. Potency of a drug active in a pharmaceutical composition can be
maintained, for example, by keeping the concentration or level of the drug active constant, or
nearly constant, in the composition over time.

Therefore, the present invention addresses the foregoing and other needs.

BRIEF DESCRIPTION OF THE FIGURES

FIG. 1 shows a powder X-ray diffraction pattern of crystalline D-glucitol, 1-deoxy-1-
(methylamino)-, 1-(6-amino-3,5-difluoropyridin-2-yl)-8-chloro-6-fluoro-1,4-dihydro-7-(3-h-
ydroxyazetidin-1-yl)-4-0x0-3-quinolinecarboxylate (salt).

FIG. 2 shows a powder X-ray diffraction pattern of crystalline D-glucitol, 1-deoxy-1-
(methylamino)-, 1-(6-amino-3,5-difluoropyridin-2-yl)-8-chloro-6-fluoro-1,4-dihydro-7-(3-h-
ydroxyazetidin-1-yl)-4-0x0-3-quinolinecarboxylate trihydrate (salt).



i ncl ude al pha-gl ucosi dase inhibitors (e.g. acarbose), GP-I mnetics (egqg.,
exenatide and liraglutide), glucagon receptor antagonists, glucokinase

acti vat orwp 2rhs@R- 1 19 agoni sts. Conpounds that are i rhThiscawseazbot he

di peptidyl peptidase-IV ("DPP-4") enzgnme have al so been found useful for
the treatnent of diabetes, particularly Type 2 di abetes [ See WD 97/40832;
WD 98/19998; U.S. Patent No. 5,939,560; U S. Patent No. 6,303,661; U.S.

Pat ent No. 6.699.871: U S. Patent No. 6.166,063: Bioorg. Med. Chem Lett.
6: 116%‘[}1M%§R§{1(9?61)HE'¥NW1@H(WC1 Chem Lett., 6: 2745-2748 (1996); D.J.
Drucker 1n . Opin. Invest. Drugs. 12: 87- 100 (2003); K. Augustyns, et
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2007/ 024993 ( 1 March 2007): WD 2007/ 070434 (21 June 2007?7 WO 2007/ 087231
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(GLP-1) and gastric inhibitory peptide (3P). GP-I and G P are incretins
and arén% YWuced when food is consuned. The incretins stinmulate production

of insulin. thght ApebtOheQhvdafibn feihgdfbs ﬁl&nﬂ@&hﬁ@ﬁ%@n?ﬂﬁﬁ&ﬁ ¥aldhQiopto t he

incretins, and this in turn results in increased ectiveness of the

i ncret |rmslmgrcosmrmﬂ @ |ang11rp11@t¢matboamhoﬁmd dsuvative lpy a pphanpaodreHy acdoprRbl

i nhi biti ntherﬁfo lts .in n i ncreased | evel of seruminsulin.
Advant 3§&8USTS %F?f%nﬁ?ﬁacx%l%?ﬁ "% are produced by the body only when food

i s consuned,in BRPagpettNiMclhidn@bn kflatBOlo LXREGERMEA cbﬂ?bﬁﬁ%‘w‘lﬁ& pryed of
insulin at inappropriate tinmes, such as between nea which can lead to

excessimiaing doswrisesded aﬂylgmlor(emaﬁ@gvy@é@rﬂéynvamﬁ iob Phemasutivrlby acqegtable
t her ef QUL E &er&k‘ere% ﬁaglanc%léleo%ex 1,ﬁlnas (cf Cwelﬁplg%%gelnrt]cream ng the risk of

hypogl ycem 4 angero’us Si associated with the use of

i nsulin secrngbagagdestheDiRndoh Riatbs tods shaghs@utieal @olipbsition b@hp@mg (a9 a
utilities, as di scussed herei n. New conpounds are needed s i mproved
DPP- 4 .qﬁmomn@&ﬁgb%alhc #ad flesivag Ve oF aPh@‘ﬂ%aﬁ@étcﬁ%ﬁccéptahieaﬁﬂlépé§St%rrfhefﬁ%ﬁ éhital | y
ot her (’?] %ﬁ +@nd conditions. In particular, there is a need for DPP-4
inhibito at are selective over other rrerrbers of the famly of serine
pepti dases tIh] ahe agpettythesnvention relates to a pharmaceutical composition comprising (a) a

quinolone carboxylic acid derivative or a pharmaceutically acceptable salt or ester thereof, (b) a
cyclodextrin, and (c) a chelating agent.

In one aspect, the invention relates to a pharmaceutical composition comprising an
inclusion complex, said inclusion complex comprising (a) a quinolone carboxylic acid derivative
or a pharmaceutically acceptable salt or ester thereof, and (b) a cyclodextrin.

In one aspect, the invention relates to a pharmaceutical composition comprising (a) an
inclusion complex, said inclusion complex further comprising (i) a quinolone carboxylic acid
derivative or a pharmaceutically acceptable salt or ester thereof, and (ii) a cyclodextrin; and (b)
a chelating agent.

In one aspect, the invention relates to a pharmaceutical composition comprising (that is in

the form of) an aqueous solution.
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di abet es andh BB¢ BSPEE ﬁxewgﬂemle@ reéata$ g)@evf@@amﬁgcal SOBRPSIBAN PhCERISWIdi r ect ed

to phar gE\S&éQtfdﬁ?s'a%&W&é&&éx‘&ﬂ?ccﬁ%}%ﬂa%g‘t% hORTRWIRAMIAS 3L he use of
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cyclodextrin)-OR (3) in which the residues R are hydrogen or hydroxyalkyl groups and part of

the residues R may optionally be alkyl groups, the beta-cyclodextrin ether having a water-
solubility of more than 1.8 g in 100 ml water. In one aspect, the invention relates to a
pharmaceutical composition wherein R is selected from the group consisting of hydroxyethyl,
hydroxypropyl, dihydroxypropyl, methyl, or ethyl. In one aspect, the invention relates to a
pharmaceutical composition wherein said R group is hydroxypropyl. In one aspect, the invention
relates to a pharmaceutical composition wherein said hydroxypropyl beta-cyclodextrin has a
molecular substitution per anhydro glucose unit of about 0.86 to about 1.14. In one aspect, the
invention relates to a pharmaceutical composition wherein said hydroxyl-propyl beta-
cyclodextrin has a molecular substitution per anhydro glucose unit of about 0.59 to about 0.73.
In one aspect, the invention relates to a pharmaceutical composition wherein said hydroxypropyl

beta-cyclodextrin corresponds to the CAS Registry Number 128446-35-5.



conpositions in the prevention or treatnent of such diseases in which the
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pepti dase-1 V. Conpounds of the present invention are described by

structural fornula I: rmaceutically acceptable salts t
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substi tcgélﬁgeﬁﬂlﬁ i LA Ry T EUE: J?cﬁ)ﬂpﬁhhtd%ﬁ%tﬁ»e F&6nflal1S | ndepende

sel ecte romthe group con5| ting of: hal ogen, cyano, hydroxy,

r eof ;
tlonaIIy
ntly
Cl-6 al kyl,

optionally substituted with one to five fluorines, and C 6 al koxy,

optionally substituted with one to five fluorines; each Ris ind
selected fromthe gr Qup consi sffi ng of hydrogen, llogen cyano,
al koxy, wherein alkoX{'is optig¢nally suRstituted With one t.&Rsbiv

ependent |y
G-io
e

substltueF |ndep nden |y sel gcted fgomfluorinefland hydfoxy, G _io alkyl,
wher ei n alkyI~ nal Iy sulpstj od wi@h one {o fj bst Pt uent s
i ndependently se om f LgOri eNRydr oxy, - 10 wher ei n

al kenyl is optlonally3%ﬁbs OT ut e sopit

i ndependently se] ected fromfl

uenkRssy

S
orine and hydroXxy, |(CH2) n~aryl, wh&rein aryl

is optionally substituted withkone to five substidlents independenyly

sel ected hydroxy? hal ogen, cyano, nitro, COZH, O - alkyloxycarbonyl, O 6

al kyl, and G -6 al koxy, wherein al kyl and al koxy are optionally
substituted with one to five fluorines, (CH2)n-heteroaryl, where
heteroaryl is optionally substitutedowntl lone to three substitue

i ndependently sel ected from hydroxy, hal ogen, cyano, nitro, CO2H ,

in
nts
Cl-6

al kyl oxearibany4, 5 @16;6 al kyl, and C -6 al koxy, wherein al kyl and al koxy
Ri, Rz, R3, R4, Rs, Rg, R7, Rg and Rg in Formula 1 are each, independently, O" or a O-(C,6

alkylene)-SOs™ group, and at least one of R; and R; is, independently, said O-(C,¢ alkylene)-SO5

group; and

S1, S2, S3, S4, Ss, S, S7, Sg and Sy are each, independently, a pharmaceutically acceptable cation,

and wherein said composition shows an absence of underivatized cyclodextrin as measured by

thin-layer chromatography. In one aspect, R;, Ry and R; are each, independently, said

0-(Cs6-

alkylene)-SO; group. In one aspect, at least one of R;, R; and Rj is, independently, a O-(CH,) -
SO;™ group, wherein m is 2, 3, 4, 5 or 6. In one aspect, R;, R; and Rj are each, independently a
O-(CH2)m-SO3™ group, wherein m is 3 or 4. In one aspect, R4, Rg and Ry is, independently, said
0-(Cy -alkylene)-SOs” group; and Rs, R7 and Ry are each -O". In one aspect, R4, Rg and Ry is,
independently, said O-(C,¢-alkylene)-SO;™ group; and Rs, R; and Ry are each -O". In one aspect,
R4, Rg and Rg are each a -O-(C,¢-alkylene)-SOs- group; and Rs, Ry and Ry are each -O". In one
aspect, S1, S, Sz, Sa, Ss, S, S7, Ss and So are each, independently, H', Li", Na”, K', Ca™, Mg,
or ammonium.

In one aspect, the invention said sulfoalkyl ether cyclodextrin is sulfobutyl ether beta-
cyclodextrin. In one aspect, said sulfoalkyl ether beta-cyclodextrin corresponds to the CAS
Registry Number 194615-04-8.

In one aspect, the invention relates to a pharmaceutical composition wherein said
cyclodextrin is a gamma-cyclodextrin.

In one aspect, the invention relates to a pharmaceutical composition wherein said

quinolone carboxylic acid derivative corresponds to the following structure of Formula 2



are optionally substituted with one to five fluorines, (CH2)n-heterocyclyl,
wherein heterocyclyl is optionally substituted with one to three

substi t uenb20idesrendent | y sel ected from oxo, hydroxy, raramgeens/oeizano,
nitro, C2H, C _6 al kyl oxycarbonyl, . (, alkyl, and C - al koxy, wherein

al kyl and al koxy are optionally substituted with one to five fluorines,
(CH2) n C3 cycl oal kyl, wherein cycloalkyl is optionally substituted with one
to three substituents independentl 6 ted from hal ogen, hydroxy, cyano,
nitro, CO2H, -6 al kyl oxycar honyl and G -6 al koxy, wherein

al kyl and al koxy are optiona PRRone to five fluori nes,
(CH2) n- COOH, (CH2)n-COOCI _6 al kyl, RARS! (CH2) n~SO2R6 , wherein
any individual nethylene (CH2) in (CH2)n is optionally
substituted with one to two g W i ndependently selected from
fluorine, hydroxy, O -4 alkyl, and Cl.4 al koxy, wherein al kyl and al koxy
are optionally substituted with one to #4Vve fluorines; R3a and R3b are each
i ndependent |y hydrogen or C .4 al kylY
five fluorines; R4 and R are each i ndke
consi sting of hydrogen, (CH2)n}phenyI% £3-6 cycloal kyl, and G _6

al kyl , wherein alkyl is optionally substfituted with one to five
substituents independently sel ected fromsfluorine and hydroxy and wherein
phenyl and cycloal kyl are optionally substituted with one to five
substituents independently selected from hal ogen, hydroxy, d 6 alkyl, and
C al koxy, wherein al kyl and al koxy iw@ﬂbbéﬁonally substituted with one to
five fluorines; or R4 and R together with the nitrogen atomto which they
are at ke Rf sepresantyethedonggs lafom of fheprbeyd prasective gruwz BE rebirgsents pyhyduixivli ne,

pi peridine, piperazine, and nor Line wherein said hetergeyclic ring is
ot ondr 8 bBF ARG Larat Rr TRURIS ST L0 BHBLPs P Bt 2R RE KieReEe: ect e
from halyeges afoytsaxyalogen.ateth iy nep@@@ht@é,hﬁdra%&pmym orhagraBieln aldgy/R’and al koxy
are optionally substituted with one to five fluorines; each Ris

i ndepergaptenty adrlezeaaam or ghertinally pubprituted sgbiralen aYelie amipe graum Rd with one
to five. SRS & HRScon LR RENISE Yors &) G Sodp, 8 SptRnbie p R tdaadriagy! ;

group; X, Y and Z may be the same or different and respectively represent a nitrogen atom, -

optrénally substituted with one to
pendeéntly sel ected fromthe group

CH= or -CR"= (wherein R’ represents a lower alkyl group, a halogen atom, or a cyano group),
with the proviso that at least one of X, Y and Z represent a nitrogen atom, and W represents a
nitrogen atom or -CR"= (wherein R® represents a hydrogen atom, a halogen atom, or a lower
alkyl group); with the proviso that Rl, Rz, RS, R4, RS, R6, R7, RS, W, X, Y, and Z as defined in
this claim are defined with respect to Formula 2, or a pharmaceutically acceptable salt or ester
thereof. In one aspect, when R' represents a hydrogen atom, R represents an amino group, R’
and R* represent a fluorine atom, R° represents a hydrogen atom, X represents a nitrogen atom,
Y represents -CR’= (wherein R’ represents a fluorine atom), Z represents —-CH=, and W is -CR*=
(wherein R® represents a chlorine atom), then R is not a 3-hydroxyazetidine-1-yl group, or a
pharmaceutically acceptable salt or ester thereof.

In one aspect, the invention relates to a pharmaceutical composition wherein said

quinolone carboxylic acid derivative corresponds to the following compound (A)



Ris hydrogen or R; R is selected fromthe group consisting of: -SOQ2Cl-6
al kyl, -S2C3-6 cycloal kyl, -Sq 2-aryl, -Sq 2-heteroaryl, -C(OC 1-6 al kyl,
-C(O C3_owoyoloombsrgl , -C(O-aryl, -C(O-heteroaryl, -C(ErOTs2@9abiegd
-C(0O0C3_6 cycloalkyl, -C(OOCaryl, -C(OOheteroaryl, -C(ONHC -6 allcyl,
-C(ONHC3_6 cycloalkyl, -C(ONHaryl, and -C(0)NH heteroaryl; wherein alkyl
and cycl oal kyl are optionally substituted vmth one to five fI uori nes and
wherein aryl and heteroaryl are optionally §ubstituted with one to five
substituents independently sel ected frmth gr oyp, 69”5' sting of hydroxy,
hal ogen, cyano, nitro, CO2H, O -6>8 ca ny(P G alkyl, and A -

al koxy, wherein al kyl and al koxy ar ¢ substituted vmth one to
five fluorines; each n is independe » or 3; and each mis

i ndependently 0, 1, or 2. In gné&Nnbod msnt NOf the conpounds of the present
invention, Ar is optionally sfituted one to three substituents

i ndependently sel ected fr } bf fluorine, chlorine,
brom ne, nethyl, trifluoromethyl, and tri met hoxy. In a class of this
enbodi nent, Ar is 2,5-difluorophenyl or rifluorophenyl. In a second
enbodi nent of the conpounds of the pi, ention, R3a and R3b are both
hydrogen.In a third enbodi nent of the conpoynds of the present invention, V
is selected fromthe group consisting of: F

(A)
or a pharmaceutically acceptable salt or ester thereof.

In one aspect, the invention relates to a pharmaceutical composition wherein said
quinolone carboxylic acid derivative is a D-glucitol, 1-deoxy-1-(methylamino)-, 1-(6-amino-3,5-
difluoro-2-pyridinyl)-8-chloro-6-fluoro-1,4-dihydro-7-(3-hydroxy-1-azetidinyl)-4-oxo-3-
quinolinecarboxylate (salt).

In one aspect, the invention relates to a pharmaceutical composition wherein said
quinolone carboxylic acid derivative is a crystalline D-glucitol, 1-deoxy-1-(methylamino)-, 1-(6-
amino-3,5-difluoro-2-pyridinyl)-8-chloro-6-fluoro-1,4-dihydro-7-(3-hydroxy-1-azetidinyl)-4-
oxo0-3-quinolinecarboxylate (salt) characterized, when measured at about 25 °C with Cu-Ka
radiation, by the powder diffraction pattern shown in FIGURE 1.

In one aspect, the invention relates to a pharmaceutical composition wherein said
quinolone carboxylic acid derivative is D-glucitol, 1-deoxy-1-(methylamino)-, 1-(6-amino-3,5-
difluoro-2-pyridinyl)-8-chloro-6-fluoro-1,4-dihydro-7-(3-hydroxy-1-azetidinyl)-4-oxo-3-
quinolinecarboxylate trihydrate (salt).

In one aspect, the invention relates to a pharmaceutical composition wherein said
quinolone carboxylic acid derivative is crystalline D-glucitol, 1-deoxy-1-(methylamino)-, 1-(6-
amino-3,5-difluoro-2-pyridinyl)-8-chloro-6-fluoro-1,4-dihydro-7-(3-hydroxy-1-azetidinyl)-4-
oxo-3-quinolinecarboxylate trihydrate (salt), characterized, when measured at about 25 °C with
Cu-Ka radiation, by the powder diffraction pattern shown in FIGURE 2.

In one aspect, the invention relates to a pharmaceutical composition wherein said
chelating agent is EDTA or a salt thereof. In one aspect, said chelating agent is an EDTA salt
selected from the group consisting of a sodium salt, a potassium salt, a calcium salt, a

magnesium salt, and mixtures thereof. In one aspect, said chelating agent is disodium EDTA.



wherein R 2 and R are as defined above. In a class of this enbodinent, Ris
hydrogen. In another class of this third enbodinent, Vis In a subclass of
thi s cl aswp 2R0s68T2dr ogen. I n a fourth enbodi nent of thectarspavnde2e0f the
present invention, Ris selected fron8the group consisting of: -Sgq 2C -6

al kyl, -S2C3.6 cycloal kyl, -Sq 2-aryl, and -Sqg 2-heteroaryl; wherein alkyl
and cycl oal kyl are opti Qnal |y bsti tuted W th one to fiv fI uori nes and
wherein ary 11 QR a%Pé@tth&amnﬂa? éelf%fﬁﬁ TOMWE‘%BE% iCOTPad iR ?‘Whﬁh ORI H /R
subst i AERERIRBLLY. 3EhERCABEC LLIEIPRy FEAHMiFOBShSunRYs AL fAROXY
hal ogekgg}glélgrr?gg) ni t%r%g BHI d B&C S‘Ifjkcyl oaxdqé P%}ény : Cl- 6 al ky ,S nd d <6

al koxy, whedebne aipksgt] tlanmveahlzzqulatase) a)nﬂtawmm@dutlyalsummltlum e/diemut shucbne to
five fluorines. .In cl.ass.of. this fourth, enbodi SQ2C1- 6, al kyl
or ' Bl arta R Feid i h Ny kPP E R BRI G e

subst itk @endbANCcRBE IR abidiRrilhtiRrih R@Ser. TN ofe Itép%éthsaﬁf@g&lgbl'&'ﬁ@ Eat@f)xﬁﬁ%md
conpounds of the present invention, there areaprOV| conmpounds o0

st r uct @etvativerhas k selubiityelt lgasbabouh & nighul etadss slﬂ@rle@méhﬁ@élqumlﬂnﬁgur ation

ot er ook ARGTHTRLENE A Ceolb o Sl R WA R € Ryl taner ei n
Arand qVirdidhcaardeskd ada@deramwe had zﬂscﬂulﬁh@séf a®feabthibduf 3 figfmearetdCneidne t here
are provided conmpounds of structural formula |la of the indicated absolute

st er eo@praehcaid @awiongrashoxghc reid dagvaive hans selpbibibt eft4t &@Sb@fbotlh%ﬁmr‘mbﬁ@mm
substi tu t@e %ﬁpetc’ﬂ %aﬁd"éﬁl J%ﬁcﬁf;egg%ggbﬁ% gcga g@?{%&@% Eblﬁ@ﬁlgp(?’ RIQIBHTR K

wth an’(Ta a 'seco nent here are pI’OVI ded
conpoumagmbht Z1°1Ldh unadsptar said gendlona nﬂbbﬂylmfactd%nvnﬁecl@ds@ckohibelnt@@tf hem cal

confi ation hav ns orientati on of the and NH2 substituents, a
tr ansgg?%%hogf .1§ géf%l %tr?-égﬁ fna agpeipetd quiplene %%ﬁ xylig aciddeBpithcingn 2ot t he
NH2 an@ol\t{bﬁgi?éféttléh%%@qu?(ﬁo hig%nt arz%e csr[@as@@aqggéutcsai@a&ﬁ&xgé ORYS:AMcGRigbon

atons mark d) In a subclass of this class, there are
provi dedricaiveduasdsolobilisy oiuitltﬂsadtboquJZMgén] a 25° C. In one aspect, said qulnolone

carboxylic acid derivative has a solubility of at least about 30 mg/ml at 25° C.

In one aspect, the invention relates to a pharmaceutical composition which has improved
stability.

In one aspect, the invention relates to a pharmaceutical composition having improved
stability as measured by at least one of the following parameters:

(a) the composition maintains a pH within about 10% of its initial pH, or

(b) the composition retains at least about 90%, or at least 95%, of the initial amount of

the quinolone carboxylic acid derivative, or

(c) the composition does not form a precipitate such that per unit container, the

compositions has 6000 or less particles of 10 microns or greater and has 600 or less

particles of 25 microns or greater as measured using a standard light obscuration particle
test as described in USP Section 788 on Particulate Matter in Injections.
In one aspect, the invention any of the parameters (a), (b), or (¢) are determined at least 30, 69,
90, 180 days, or one year after the composition has been allowed to stand at room temperature,
during that time.

In one aspect, the invention relates to a pharmaceutical composition wherein said
composition provides a measurable enhancement in venous toleration. In one aspect, said venous
toleration is measured in a rat tail infusion model. In one aspect, said composition can be infused
in a rat tail infusion model for at least one hour at the rate of 10 ml/kg/hr. In one aspect, the

invention relates to a pharmaceutical composition according to claim 65 wherein said



of the indicated absolute stereochem cal configuration having a trans
orientation of the Ar and NH2 substituents, a trans orientation of the Ar
and V subsOi20wasss2and a cis orientation of the NH2 andPuTdisbamiotazemt s on
the three stereogenic tetrahydropyran9carbon atonms marked with an :In a
subcl ass of this subclass, Vis selected fromthe group consisting of:

wherein R and R 8 are _as defined abaove. In a subclass .of thi.s subcl ass, R
i s hydrc8EeAstigherIRdS igfused on ajleagt tyjoy fhreg, four  NESFHITBRARGPIIN afpdpisi n al kyl

and cy Qg Hodd[ ﬁrgﬂkhﬁﬁﬁ%hﬁ%ﬁ#%ﬂa&%ﬁ@ iildone to five fluorines. In a

third class of this fift ment, there are provi ded conpounds of
structural flooneihspectl theameentibn oflatth® 4 ploirmateat cd tcemposhemiaatdicpwhegur at | on
havi ng adtran ori ebnta.i on (af .the Ar and NH 1substi tueqt.s, 1a]?iﬁ;i S

or i ent ALIISHTFONCHATORKY e geIdASrAL e P f eastinablg TRPraxem il KIUbTiGHcomPareh N
and V sBstuitBticcafib e adilie8vake e QURRI &dlR il AkolRvh&Rs GRFBeE at ons
marked with an *: (le) (If) In a subclass of this class, there are provided

conpountbilsy, andfon shagoaposidrompreyides agnheasheablouhherteawnhibvswhowstokratiotocheni cal
configuratiqn havin t.rans orientatign of the Ar and.NH2 substituents, a
cre ori ent adh8AE K eip A RaPLAERE B efect I SrBPLatN S TR f o o "t he

NH2 and V sybsti tieenaisoud .0 etot o ees 34 8y ergeit o€ délefléakind eogtiie Carthon
atons marked with an ; (le)ln_a subclass of this subclass, Vis selected
from the gréefpl weighiaftthegprapositigier ein R 2 and R are as defined above. In a

subcl ass of IS oR 0 : s - - r
S L T T R e e
substi t ut ed waigth ofrie dompbkitienfdndori nes. In a sixth enbodi ment of the

conpounds of the present |nvention,, each. Ris ipdependently selected from
the group céfsi stff)%abﬁut H%@&&@WP’% gwgiabwf Sw%grl@fﬁt & w¥-0Y§0<§e&rﬁrbna| ly

substi tut ed BibdoRfiRg k@t V&S R'e?‘ﬁfrﬂr R&PabeP Mo dF3-(31-8 % lcBRb M to MAGEE] N

cycloal kyl is optionally substituted with one to three substituents
i ndependent weigsloé dteanfpositohal ogen, hydroxy, C .4 alkyl, and C -.4
al koxy, wherein alk nd aI.kox%?are optional |. substi.%.ut ed wi.th one to

I
five fluoriN&gne f‘srPeét’ ﬂ‘l%é’%‘éenE}Pnf &5 O ARRTRAGHHF HEREPET PN EOBRY inds of the

present invepti ofyoneasdut B 018, ionBeREsHe BY weige beasigtofachihd Sn@ir&ld the
consi sting of hydrogen, G _3 alkyl, trifluoronethyl, 2,2, 2-trifluoroethyl,

and cycl opr ¢l weight of tapumpesgtiast this cl ass, each R is hydrogen.
(b) from about 0.1% to about 50% by weight of meglumine, as compared to the total

weight of the composition;

(©) from about 1% to about 50% by weight of sulfobutyl ether beta-cyclodextrin
corresponding to the CAS Registry Number 194615-04-8, as compared to the total
weight of the composition; and

(d) from about 0.001% to about 0.10% by weight of disodium EDTA, as compared to
the total weight of the composition.

In one aspect, the invention relates to a pharmaceutical composition comprising

(a) from about 100 mg to about 500 mg of delafloxacin,

(b) from about 15 mg to about 125 mg of meglumine, and

(©) from about 1000 mg to about 5000 mg of sulfobutyl ether beta-cyclodextrin
corresponding to the CAS Registry Number 194615-04-8.

In one aspect, the invention relates to a pharmaceutical composition comprising

(a) from about 100 mg to about 500 mg of delafloxacin,

(b) from about 15 mg to about 125 mg of meglumine,

(©) from about 500 mg to about 5000 mg of sulfobutyl ether beta-cyclodextrin
corresponding to the CAS Registry Number 194615-04-8, and



Nonlim ting exanpl es of conpounds of the present invention that are useful
as di peptidyl peptidase-1V inhibitors are the follow ng structures having

t he i ndi cabeadivaisssTkut e st ereochem cal confi gurati ons at PCmasSkénvmes220

st ereogeni ¢ tetrahydropyran carbon atins: ANTI M CROBI AL COVPCOSI TI ONS FI ELD
OF THE | NVENTI ON The present invention relates to pharmaceuti cal
conpositions conprising a quinolone carboxylic acid derivative

ant i mi cr obi af) coﬁf?&bﬁ&lgatﬁ&%amc@@lgmtw Frp%ﬁ\ese conposi tions have inproved
sol ubi 1'i ty, 155ADLINLY thedfitbn}iBh RIARL fo anmanalits&%ﬁcafm%gihb@e&n [ngiset ul for
intravenous admnrstration for treating, preventing, or reducing the risk
of infectiorfa) BAOKGROND 120 mepp rbeuti S8 enpbiadabetoeatincal carrier systemis
generally a jequirenment for the safe _and effective delivery of a

phar maceut i €8 iR ARt Ve merR@bBR (3 RERENIIRS cal composi tion, i .e.,
the pharmacegf i caondlhbtt 366 o aBEWTH08D &tk dMuBoRNFN ARGt SRlodeRII €r, can
affect the bioavailability and al so the pharmacokinetics and

phar macody ngairespooding e therdyS Registrg Number $94HérMk-raadi nport ant that a

phar maceut i o oS ti be caref yj | evel o%%:lr nd manufactured to

del i ver the%@esi &%gén %%Oélrtﬁrggén ][Coc%ouﬂlr‘gé(g%ot Ve in 1{3 safe and effective
manner. The Ideh¢ ¥gewt, the iavintioh eslabs @l a pgenbcutiod compaditiog carhpiNigyent i ng

m crobi al infections can present special challenges. To provide therapeutic
efficacy, it@is ghorlf0me eledglaflaxagiRat the antimicrobial agent be

adm ni stere o] tj Leve system c concentrations in the

bl oodst reamqtc)))ﬁ tapglg{&qbétrlggtr?sfh%ggl\%@hgf a(r?]'l’ldni mum i nhi bitory concentration (M Q)
for a suffi¢cent abourd 08¢aighsitsuttheutpbsthérdietaacycindekwin @kregpopaimgzontiar CAS

or gani snms bej ng targeted, n uently, an antim crobial agent that
ot herwi se e%ﬂgggwg\]%beéﬁ%gﬁ'@gganti mcrobial profile in vitro can be
i neffective,,ghe SRR, RN dtion WILESH PHIRRRANEABHpaLiRGn E@hplidiny i VO
adm ni stration. The chall enge of developing suitable antim crobial

conposi tiongai s faboutB3&0 nepofpddldhtxednf or t he devel opment of |iquid
formul ati ons. for Eartg}t er al fadn} ni.stration, such as intravenous
adni ni strat (Bh. PRIV NS8O QEBIWEPY 38 a drug active is an i nportant route

of admi ni st raf i oRLYRSB0 Itpeo fuHBLEFNAR: Het-AR B IRk &inelofdsndlrgto @e GX SOt her
nmeans, for exanple where a patient is unconscious, or seriously ill, and

cannot ot heRAigérythikebarH@4@Sult-8ral Iy. Al though not the case with the

pyri di ne car boxgl ic.acgid antim qrob1 al .agents..of theogl{iesent i.Qventi on,

many drugs cannot PEE” HEITVAMEY fFIEFA ayphbag%l%%eé“ewa&f“%w of at B oaVai 1 abi lity

or low oral (ol endbiut@0 nlhef digaeixapiapnt of suitabl e conpositions for
i ntravenous adm njistration often pose many and often conpl ex chal |l enges
i ncl udi ng baPancizhguttlre msekmpglaping ando| ubility of the drug active,

ggﬁg‘&ﬁ ?lt i 22 90 hy%&?c' 508b &R +1j du¥oBityt Qe IRIPARI IR BAsoufizab R CRS the
pon 1T ntusion.”1Tn
Registry Number 194615-04-8.
In one aspect, the invention relates to a pharmaceutical composition comprising
(a) about 100 mg of delafloxacin,
(b) about 19.52 mg of meglumine,
(©) about 800 mg of sulfobutyl ether beta-cyclodextrin corresponding to the CAS
Registry Number 194615-04-8, and
(d) about 0.44 mg of disodium EDTA.
In one aspect, the invention relates to a pharmaceutical composition comprising
(a) about 300 mg of delafloxacin,
(b) about 58.56 mg of meglumine,
(©) about 2400 mg of sulfobutyl ether beta-cyclodextrin corresponding to the CAS
Registry Number 194615-04-8, and

(d) about 1.32 mg of disodium EDTA.



addition to solubility, stability, and tol eration, other considerations

i ncl ude ease of manufacture of the conposition, convenience of storing the
conposi t iwn,20emdesFase of reconstitution of theconpositi enT/usS2@9/064220 t he
case of conpositions which are in theliform of dry powders or |yophils
designed for reconstitution prior to admnistration. Solubility of the

pharmaceutical drug active is a ortant consideratiagn, if nqot the
primary con dn gey %%Piegnthefl%‘fenﬂ% F‘Q%FG% 3 PheBRaY e COMROFHYR FRINRMSING

admi ni strat iy b%BéH%%O%éSQP&&af?difa;lhc' ent solubility, the pharmaceuti cal
drug active ht not be Suitable tor intravenous adm nistration. Al so,
limtations (on thbou/tcﬂhﬁmg@[fnmglurmnc avenous fornmul ation that can be safely

Gevel opi ng. Lpr sebrUoBari i ulibbin bR GRIR BB R age M on

cannot be sqdbidiNgabRt 36 PLeLRI il | evel , then it mght not even be
possible to dévelop an intravenous for mul atlon of the drug. Stability of a

phar naceut i (ﬁ@l c@h@ds%mgroﬂdssomm FB'A nportant consi deratl on A
phar maceut I Ci Rn %% ht IlI?\I;] Iltlran reler&]es fohsnug il IOCli enta CahCeni’IIICCa POI’IlpOSl orycoln(fp%{smg
stability suc f & oet ﬁﬁ%r‘?’é)en? ca drugtactive I's
mai nt ai ned ghove aaomtemuhg/ﬁﬂ okemeﬂo;ad@ch the integrity of the overall
formul ation js majntained to enable safe administration. It is i npor t ant
that the forlbati ghowrt Fomemeliafimsglmamas ul degredants and byproducts is
m nim zed. | er i TRES I
i nportant c %m dgpglétlztgﬁ &%glggggslgfoan E%hr f;@éet?lggémé’%'}% %{éls Oﬁl&&ﬁ) n[gg %ts
irritate or RigivageNunieeribéeid-0b8salds and surrounding tissue of the patient.
Furt her nore, he conposition should not cause undue venous intoleration or
undue di scor@)o W#CHuri ng adninistration, or alternatively should reduce
venous i nt oligphAl L RcOheThRaATH Alhtes B a%%h@@%%ﬁhﬁ&%'eu&&'[@ #a&sﬁt@dh&u%ﬂ% sthghave
sufficient efficacy. A pharnaceutical conposition should also have

suffici ent c¢hen @hbutaaﬁdngfhy@fdalhﬂexa@;bl lity to enable adninistration to a
patient. arma t i on should al so maintain the potency of

R R e

the drug ac A6 tine. Potency of a drug active in a
pharmaceuti ¢gl CcBRAIDIRHMEBNsNRDLIBI Bihdl hslcydledcx@Xbit&pokindRaRE A he
concentration or |evel of the drug active constant, or nearly constant, in
the conposi tRegistry\Neymbarf846194@4-8¢ ore, the present invention addresses the

foregoing a ot h ds R S T O\I OF THE FIGURES FIG 1 shows a
powder X—ra3 di ffarggollggff;l mé/ I?it efr%rllsog%n%:cg??tAalaPl ne D-glucitol, 1-deoxy-I-

(et hyl am n@gy , water.

| - (6-am no- 3, 5-di fl uoropyridi n- -8-chloro-6-fluoro-1, ydro7(3 hyd

roxyazet i di b one %p)ecmth@x%ve@hawed@fw APBasEyAcaticat §%mt>981t10n|ir1@ht2 e¥fows a
powder h%?vﬂh@ép‘fi I)Mb%ﬁ%@%rb.f)ﬁ‘ltltu%{tg'. of crystalline D-glucitol, 1-deoxy-I-

In one aspect, the invention relates to a pharmaceutical composition which further
comprises mannitol.

In one aspect, the invention relates to a pharmaceutical composition in the form of a unit
dosage.

In one aspect, the invention relates to a method for treating, preventing, or reducing the
risk of a bacterial infection comprising administering to a patient in need thereof a composition
as taught herein.

In one aspect, the invention relates to a method for treating, preventing, or reducing the
risk of a bacterial infection in a patient in need thereof, while reducing venous intoleration during
administration, comprising administering to a patient in need thereof a composition as taught
herein, e.g. using an i.v. drip bag. The composition can comprise a saline or dextrose carrier.

In one aspect, the invention relates to a kit comprising a pharmaceutical composition

according to any one of of claims 1 to 90 and a container. The container can be a bottle, a vial, a



(et hyl am no) -,

| - (6-am no-3, 5-di fl uoropyridin-2-yl)-8-chloro-6-fluoro-1, 4-di hydro-7-(3-hyd
roxyazet iworee10205¢472 - 4- oxo- 3- qui nol i necar boxyl at e tri hydraras¢@alotd226UMVARY
OF THE | NVENTI ON The present invention relates to antim crobi al
conpositions and nore specifically conpositions of quinolone carboxylic
acid derivatives, The present invention relates to a pharmaceuti cal

conpos iSYiiRgF YSrH igngt he SOMAST deec AR BB AoMPrise FONtEFT § &t # hettlsra wal, a

phar mageut i cal.l ;@&&gptable salt or ester thereof, and a cyclodextrin
selectegHééonf% group consi sting of an al pha-cycl odextrin, a

bet a-cycl odextrin, a gamma-cycl odextrin, and m xtures thereof. These
conposi ti.on ' soJ. yhj.l i drug active, inproved chenica
and ph9@¢£§ﬁL€ﬁ§@E$¢B§E¥ﬁSQﬁ9+rp %3®§F§{ ity of the drug active and of
the overal | 15aR8icht BRent®Rdit hAPSRYEEnSIQ b8ERRIUh that fiRIcohibidA¥R BPHS tain

adm ni stration or injection. These conpositions are useful for intravenous
adm ni syeladéxdnn epmpeynds widre, quinelong erabaxydfc apidalgamativegntiorogrebialcdontpouneis i sk
of infection. ln,one aspec t i hventi relates t ar et i,cal
corpos OO e B SRR B e b RN ERG" Bup bR B BHER B e o o
der i vatprodicoformufian iGe wsulk af h Yoap ke pihtaiplf sfablubdity &sdiglityt e ekkatioand ( b)

a cyclodextrin. In one aspect, the invention relates to a pharnaceuti cal
conposi t i on TSPEISCRINEINLOR ek fya Plyipraitisal caMpasiHan aMPHENE Arayénejence aci d
deri vat. - I I I f, (b) a
cycl ot Plc RiEUAIRCEUL) ERirkcARERR) AtcftabBlshy B FAUFRTHER : oF

r el at esytlodetiiis¢lomekiibinghé goapposdidtingrof adenréyialgxtiia) a gagmanglodextrin,
carboxylic .acid deriyvative or a. pharnace icallg acceptabl e salt .or ester

t her eoftnd ZHXUEY theregie I daRsEaTROs oS 6%&535%8&11}? VRBOHHABHES GH P dREsite a
phar nﬁ?&ﬂ%éa@iﬁg, (OVERORL Lr Qe ARhE SikI08f {n@dctiBn d Thék‘é'c@ﬁﬁoﬁ%r%%a% lefh AL
derivative or a pharnaceutically acceptable salt or ester thereof, (b) a
cycl odetabrlity, enhmabed cdlubilichef tht iqngolge marbokylicmared, agp echancehpatient/@idratom

relates .to har ngceut i cal ,conposi.tion c ri sin n i.ncl usj on conpl ex,
sai d i RO ERVEBIY O M BFCaoty S PEHE A PRROg aBEpyause o
der i vatgh¥@nRbuttcaPEShpoafiithER pb¥cachemdiah|sBels atd to®k cBRt@licntlhatRed forand (b)
a cyclodextrin. In one aspect, the invention relates to a pharnaceuti cal
conposius¢fshpemdpditisnon Enhancedrolubdlity &5 ivrposiont besausassoing quietlord eabaxyhplaeid

further_conprisin ). acguinal one carhoxyli.c aci rivati.ve.or a
bhar a8 UBDRd e bk Bt npags SHUPRNY 015 BapMETe YN Bhet oot i n:
and (bkoaccahelial i Tig: @aent invebticdngodgdpesimpdshdnk hmang esiant&l @i @slifyo a
phar maceutical conposition conprising ?that is in ) )
compared to what would otherwise be achievable not employing the present invention.

Enhanced patient toleration is important, because the invention provides compositions that are
safe and well tolerated. It is not sufficient for a pharmaceutical composition to be efficacious, it
is important that efficacy be achieved at an appropriate safety and toleration level. Therefore,
the compositions of the present invention provide an advantage over the state of the art.

In one embodiment, the present invention relates to a pharmaceutical composition which
prior to mixing comprises (a) a quinolone carboxylic acid derivative or a pharmaceutically
acceptable salt or ester thereof, and (b) a cyclodextrin. In other embodiments, the present
invention relates to a pharmaceutical composition comprising (a) a quinolone carboxylic acid
derivative or a pharmaceutically acceptable salt or ester thereof, and (b) a cyclodextrin. In one
embodiment, the composition comprises a quinolone carboxylic acid derivative and a
cyclodextrin. In another embodiment, the composition comprises a pharmaceutically acceptable
salt of a quinolone carboxylic acid derivative and a cyclodextrin. In another embodiment, the
composition comprises a pharmaceutically acceptable ester of a quinolone carboxylic acid

derivative and a cyclodextrin. In other embodiments, the present invention relates to a



the formof) an aqueous solution.In one aspect, the invention relates to a
phar maceuti cal conposition conprising (that is in the formof) a dry

m xture. Wo0m@sepect, the invention relates to a phar marasteomats220
conposition wherein said dry mxture i3s a |yophile. In one aspect, the
invention relates to a pharnmaceutical conposition wherein said dry m xture
is made by |yophylization. In one aspect, the invention relates to a

phar maP8FIMACaMI@bHHBRISI B FoRMEISEZ RN B¢ HsieR gomplex.(hald iB¢lupipn SAMpIX; s

r econskbﬁlglr']l?iaﬁ (A 186{?1363@4%0;; h@%cﬂdr&i%ﬁl%tiv%rbr%j;!h@fn?a‘ceﬁt@caﬁﬂ%gferg%@eeéﬁt'cﬁ‘a

conpositi ereil phar maceutical conposition is d d. In one

aspect estehtheraob,ent (o cyelaicesint dn anpbabodivent, itlcadonposiios icomprisestaequaialosai d
cyclodextrin.is.selected fromthe group consistin f al -.cycl.odextrins,
ot o o et fiddernahnal AOtnbaSu BB SaARe S kRt BEBURR 1R e

aspect cytlg8edtAyention rel ates to a pharmaceutical conposition said
cyclodextrin is selected fromthe group consisting of betacycl odextrins,
gamma- cycl odegther argbodipgnisi the prassntiieandion relptas treephispeeduticallsempasiéian i on

rel at es L9 'aingkﬁﬁtrﬁgcﬁﬂf ifcr% %rﬁ%oisli ti Qp anr ein said cyclodextrinis a
bet a-cyglingﬁﬁx in CIhon agﬁect,q THE P iVeNtion relates to a phar maceut i cal

conposi ti on InbthceembsdndnBydk Pedxihtrihventidn aclet & £Lyldrpdexticilofpbsicibed from
the group consisting of a beta-cyclodextrin ether, a beta-cyclodextrin
est er, camariping(ihais i fedagn of)jary prxtysg datother gabpdigeguts, 816 nreseat Byentipng

pharrra i i, ti,0 i: ) i i .

hydr ox;%%%;k/ﬁ?%g%gmggﬂ%ge%ﬁﬁa %‘?1‘8*1 r%h%ﬂéérg%ag%gb{)@%% 1?%1?2’ Rgﬁlleo' nInroé Gtes to a
phar maeetbodma@ints; drpasicht mnemivarrelarcssa b ghitydicoxical dophfasiten vayeedindadtdty n is a
hydr oxypr opyl - bef a-cycl odextrin. In on spect, the invention relates to a
phar na@@m%am%’%%dg?ﬁhy AHer BOHCE SPhoRpRRBalerrTAn 'BVANtgBIGAEY ] ddext rin
cor r espandheudQl E&%Jsﬁidn%é?&nfsgiﬁ% ehikdte c(rtlf’(t);ﬁﬁbé% RAEX LA - Indthdr3) N

whi ch the residues are hydrogen or” hydroxyal Kyl groups and part of the

r esi duesbRdmegnts ptd ooseht yvbgionl kiates go @ pparmacheicbkbtmrmptiondelcrein naidt her

havi ng wat er sol ubi | ity af re.than 1.8 g in 100 mM water. In one aspect,
the i n@gmaﬁﬁuqcél %ﬁ%%osf%mds S‘ﬂ%}eﬁﬁﬁ‘étﬁ ical conmposition wherein Ris selected

from the graonpn€emnsbdEticnd tiRf prideds xMaidAtlatcdd ¥6lh PXMBIa0BM] cal EnkpeALtRRY Pr opy! ,
met hyl, or ethyl. In one asgect, the invention relates to a pharnaceuti cal

conposivthesmn v#ie ce¢ladediinisRelyeted prons theeaeuxsopsiopys of alphaoeieladspins. bothe
| nvent .00 5 8lal €3, b2 RRALIBEE Ul AL FQTRIRLA R SL 8L IR 3 e present
hydr oxy ropyXI Itl)étga-cycﬁ cdext i has a nolecular Substitarion per ansﬁydro

gl ucoseénventibn eflatabeul pHarB&cciifica konpositiddtwhéminodael aspriktrintibecledy@fibinGhe
relates to a pharmaceutical conposition wherein said,_ hydroxyl-propyl
bet acy & Yhesenpisingeisbeie-gledeyirs, samyae-cyelodatinge Andmpfaics thefepd o &eonmi t  of

about Q. pdq4H0 n"f‘,QRéJ%reQ hydtoxy I8 oPRE cFSIBEGrin b&ohIYEAY o Baﬁﬁil?ﬁ@évattﬁe@ In

phar maceut | cal conposi )Zl or?L wher i 2 sa‘%m%y r o&@pr o%y?
another embodiment, the free hydroxyls of the cyclodextrin are completely derivatized. In
another embodiment, the free hydroxyls of the cyclodextrin are partially derivatized. In other
embodiments, the present invention relates to a pharmaceutical composition wherein said
cyclodextrin is a beta-cyclodextrin selected from the group consisting of a beta-cyclodextrin
cther, a beta-cyclodextrin ester, and mixtures thereof. In other embodiments, the present
invention relates to a pharmaceutical composition wherein said cyclodextrin is a hydroxyalkyl-
beta-cyclodextrin. In other embodiments, the present invention relates to a pharmaceutical
composition wherein said hydroxyalkyl-beta-cyclodextrin is a hydroxypropyl-beta-cyclodextrin.

In other embodiments, the present invention relates to a pharmaceutical composition wherein

said cyclodextrin is a beta-cyclodextrin corresponding to the following formula (3):

(beta-cyclodextrin)-OR
3)



bet a- cycl odextrin corresponds to the CAS Registry Nunber 128446-35-5.1n one
aspect, the invention relates to a pharmaceutical conposition wherein said
cycl odextworeoioses7aul f oal kyl et her cycl odextrin deri vat ipce/ustoobossraé a 1
Formula 1 wherein nis 4, 5or 6; RL,LI4R, R3, R4, R5, R, R7, Rs and RO in
Formula 1 are each, independently, Oor a O(C2-6 alkylene)-S03 group, and
atleast n ofR|andR2|s pendentl|y, said 0-(C 2 al kyl ene

gr oup; Wgt C%fhe rgpiduggR a@hywyaﬁe?gwps B#THOIdfC gesidugs Rymay %@&éﬁﬂgnt ly, a
Phar MaGaug LRRPL nEEGERLABUGGRLHOM Va{gdaw@ef Soillui%ia) SF HOMRS] T RN gbEWE an
absenceﬁdé’?gunherl vat | zgd cycl odext I’al n-as neasur e1 %;by tﬁ%ﬁ- Iay%rn

chr omatvaggrapinpthet embobmastpetbt praint iRZEnand rédk¥eatosn Macautidzdmem@eﬁtibly said

0-(C 2-6- al kyl I d
Ra s, TGP SR AP iy oy liel GPBadiiep Feral PO Briay (BGad g
I n one :38188&tsinFAR, Bzwﬁ‘i@ﬂ aff3r Ba€ o PR Ii‘emdd@ﬁ'%@@%%ﬁﬂaﬂy%n@lﬂ&b&%)eﬁﬁysq 3

group, Wherein mis 3 or 4. In one aspect i ndependent |y,
sai d 0-hydropes hydrdayhlskgromoaorgilag groupsd IRBtheiRrmbadimRes.dheprsagt imvontion n one

soBect ol YR ol APPSR AL QR R RSl 07 00

- O (C Zofregokiting i@ )heJolowme Fo@hifa (HNAbddcy BRIdxth)RIR aimavigae il ofdart dbithone
aspect, S1, S2, S3, S, Sh5, S6, S7, S((I:] and S9 are each, independently, Ht+,
Li +, Naosidyes R @ﬁwtlorw&azznd erdeaeﬁéemlnhy PRy hid gaypeer alkyhgroppy etongn sai d
sulfoal Lone
aspect SEgiEidEn Ui SRR s SRl R L CX R (BB Bl Bl

Regi st royhelixlenﬂbeaimibath&lﬁ -Pose Bt 1ni/esntmneela&p aci phetrhﬁcetumelm:dnmsmeh atheseit B ia

phar maceut i conposi ti on wher sai cl.odextrin
ganma- é%?ts@%em%ﬁ SIQUR ORYSURERY y rqxwetﬂvﬁifl@ﬂwmopﬁé% skhggr%prapyl methyl, or

phar Mgl | fAbth GURRheRE) tH\é‘ﬁrfe%n@ iR@horfilAQl 8 Q%hﬁﬁﬁ&@éﬂéa‘l €o gés‘?tlon

derivative corresponds to the follow ng structure of Fornula 2Fornul a
wher ei rwhiiein epd sgmus ischyldyakypren!. alnartharembodamdnts yie presshemventengelatgs to R2

represents a h rou a | ower al kox 0 bstituted or
ineubetnirgani fetendisn it TbaRs bbb RSt B BR M 8o at om
R4 T epres@iitfonthilyAes BluddRlinflof ab&ii! 00GE0 aBbAM. 1 45In RRreBMdtEndhtaogen
atomor an optionally substituted saturated cyclic am no group R6

r epr es @mssntanygation gelatcatonphampetubgerompoifion whﬁterﬂbsagd bﬂboxxirprewlé)ptar onal ly

prot ect eglo engtrqr? h 28 %em)l(lars w34 t%tlon yan%?drocg_&cso%gﬁn a%o V\E g%a 0.73.
respect? Vel y represent a nrtrogen CWher

r epr eseénbtheBchbydimeadskihk pgarsemtnnv@ubﬁ relgentod pl’fﬁlrm@éeuﬁczﬂ)baﬁtpogﬁﬁnl Pherein
said hydroxypropyl beta-cyclodextrin corresponds to the CAS Registry Number 128446-35-5.
In other embodiments, the present invention relates to a pharmaceutical composition

wherein said cyclodextrin is a sulfoalkyl ether cyclodextrin derivative of the formula 1

p "
RiSy R,S; R3S;
SiR4 © 0 o
A
RsSs O SeRe R-S- O/ SgRge RoSo
! d”
8]
Formula 1

wherein n is 4, 5 or 6; Ry, Ry, R3, R4, Rs, Rg, Ry, Rg and Ry are each, independently, O or a O-
(C,6 alkylene)-SO;™ group, and at least one of Ry and R; is, independently, said O-(C,



with the proviso that at |least one of X, Y and Z represent a nitrogen atom
and Wrepresents a nitrogen atomor -CR8= (wherein R8 represents a hydrogen
atom a habagewses7om or a | ower al kyl group); wth theprpraseeo/osirzae R1,
R2, R3, R4, R5, R6, R7, RB,W X, Y, a®d Z as defined in this claimare
defined with respect to Fornula 2, or a pharmaceutically acceptable salt or
ester thereof. In one aspect, Wnen Rl represents a hydrogen atom R2
represé Yéenahsé%ma%urgraaigb ReSane ReSe Spredheh S Arcreaglyif el%ﬁeaﬂif R6
re p res Faﬂ&ﬁna%eﬁ'%ﬁﬂ? QQ&P%%%au&l I RVAREOh §alﬁ chanﬁﬂ@rpslﬁ)tw%rQn absdfgPogsSent s
wherein R/"represents a fluorine atom, Z represents -CH=, and Wis
CR8 (ndemneitinedRgy clasior emerstrgcaaureth by rthunéawr ohn)omaltdmatthS In stheo t:mhodlments

3- hydr azetidi ne-| rou or.a ph al accept.abl e aIt or
cstor ChubEamt My Ehebad bR Rl SRErean o ape el GeBriAR Rl
corrposnsalwt(@@éemﬁyl@n@as@ gHuBO IR BfcEahB&RMch, A6 pebsE@ihvatibY &180§ foesponds
to the follow ng conpound (A) (A) or a phar maceutical |y acceptable salt or

est er tchepesfion,|wheetie ablgp@@ne of Re Rorrndiiinndepbiadeady 104 (bhim ibegobpal
COITpOSl tﬂeoer%n\Nhler e n I‘ Oer(e)n§ gar b{)SX%JeI ¢ Sal({tl ld d {oln\{rgla{es ?0 | S a
Dglu0|v¥ Fe Pl8c>xy| 0( amn? AR0-'3Y 5"

di fl uorc@m%owém ditieydin R8; Kmﬂalrfo; fre Eédl@[tﬂep&mdént@y HYACH,F ;58 hatdti®Xyherein m
1-azeti di nyl)-4-oxo-3- quinolinecarboxyl at e@ﬁsal t). In one aspect, the

i nvent iloHoF &1 Ht efher %n@dﬁﬁ@mwéh%meﬁ%m@am 3t¢SIA a«ma}p@ﬁlﬁog,aw@r@fauaﬁ begne
carb OX%In 8{ ﬁé’t[% a](iiﬁrlig\{ tlhd/e%isﬁc?eélﬁyfsra}/c?(t)a( naqkﬁérgcj) %3 Qtloup, and Rs, Ry and Ry are

| - deoxy-T -

am no- 3a&h @i. fl]numhm-eﬁrbpymaﬁtmﬂie)pr&eﬁfnmemmﬁ -itlatest@a oripatitiyrd mdrereirf 8¢ 1bgstir oxy -
| -azetidiny|l)-4- gxo ecar poxyl at characterized, when
measur 68 &f Radndss lb@ilwﬁﬁ&ﬂwf Gatare en%ﬁjgbhésrwmg Reifranddtsissn

pat t er Ry &heWNyigthdrFAdBEnents, 2 RELnEBRE&Ron, rEl'aﬁ‘es kY 86k &é%ldt?lv&teﬁe?n tf&, R

pharmaceutical conposition wherei n sai d qui nol one carboxyli'c acid
deri vatnd &siag @clyh i€l -alkylaiepQs |gr¢ure g RarR reoll-Ro dre ¢@hddri hooBiet-

di fl 2- di 8-chl g | - 1 4-di hydro- 7 ( 3- hydr.oxy.-
- azet ARGk e ien G RGP eeiee Hog PP e I, SPRos P 1 fidone
aspect ,sultfdsmylrwfémby&addxﬁhxafs%ﬁlfbmﬁl RRRHIRCSMIIdeRtrinC QﬁTBQr‘éf thBodiMeRIseihp sai d

qui nol one carboxylic acid derivative is crystalline D-glucitol,
| - deox )prepse](ltrrqui})‘vlpgmtlg‘@; to apthayrgaceutical composition wherein said sulfoalkyl cther beta-

am no- glogc—;t%t%ui%r(?es%olg&/s to(EIh ”(ﬂxé P?eg?sgtlg fml?erfk) 5004{ 84 di hydro-7-(3- hydr oxy-

| -azet |CH| ny uinolinec ydrate (salt),

char act eri zeafl pthehembsdasHisetic @tesaﬂimmen%n o&Tateh tdh Fharifacdutidalabipositiby t he
powder diffraction pattern shown in FIGJRE 2. In one aspect, the invention

r el at edVhesrin sHA Ay HAR T A LOBRYE¥SPdH Mher ei n sai d chel ating agent is
EDTA or a saf hilPEhE8dimehR, RBHrRSRGATentiBRrdaCDR ALIRbsARA WherSin 3dEDTA sal t

quinolone carboxylic acid derivative corresponds to the following structure of Formula 2:
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Formula 2



selected fromthe group consisting of a sodiumsalt, a potassiumsalt, a
calciumsalt, a magnesiumsalt, and m xtures thereof. In one aspect, said
chel at i ngvegerosss2di sodi um EDTA. | n one aspect, the inveoriusaomebares to a
pharmaceutical conposition further cowprising a pol yhydroxyam ne conpound.
In one aspect, said pol yhydroxyam ne conpound is neglum ne. In one aspect,

the invention,relates to a pharmaceutical conposition wherein said

qui nol dﬁ?@r%ﬁbaﬁ;&m@etsaé}yarwp PRR PR C BRXYA PFRIGRINYF U Bnﬁpé%éméﬁt hygppxyl

sol ubi | X a wat er .

I n one ggés eg;ma :ﬂg) g%&@%ﬂgk%’;@g@y c aci &h%ie%cﬂ\lllatl velj %{agéﬁégsggilg&bl lity
of at |hgdsigembiout orla najdgen agm 2%’ @prebmt@mhym%atpmwladlamgem@tmdl car boxylic
acid derivat| has a_ sol ubili m at 25C. I n one
Aspect FbhbbEAsRgl Ponidnalia iRt Rae by dis e el &t | cac
about  3eprBdcits aaﬁyd chr-atdr OGoRARESTH, a Hib Grélip Bpéxpaﬁlo%am@gesyéckéa Afihd
derivative has a solubility of at |east about 5 ng/nl at In one
aspect gremi &, afuzmdol maﬁ b@élndowysl areliferee acmérri:&pa@tw:éy Ieaeesentaoliegani aﬁqmof at

| east 7 oI one. car hox c acid
dor s vatityeord 3 il R Rptsr e WEer 2B Bl Ehtodi 8y D5 S N ph e

aspect ,wighathd pepiisdchane |asr ey X, & ac eréjﬁédeﬂtad hieghagom, 82l Woicbickontoh at

| east about 20 ng/ml _at 25 C. | n one aspect, said quinolone carboxylic acid
der i vatityRgeRaom o5 R b (WhetepR” Eprasents e hydiogen 2i9myg/hrogan atpg, or 2 [gWBne
aspect, i 2agk gydgs ipea at
onet SRRy SR ARG EGRE AR ROR R R RO RS, N2 SR el 3
phar macesdribediin mmm@rapmam dhbfiedd foaBoinnpa dved ot abddfirdey forl the opdodesp@st or t he

invention relates to a ceutical caonmposition having inproved stability
as meadiEMFuY aﬂb’é‘ﬁ%ﬁtp O {eRiST ?}Sﬁogw ng paraneters: (a) the

conposi tion I%h@éﬁb&ﬁnféntp'al'h\éh ‘Rh'rébr@s'%ﬁfét h%@/&gt% atdn$, RZ% ﬂe?éntsodﬂ arfino gRupt he
conmposi tion retains at | éast about 90 | east of the initia
anount R%fantifﬂe represeot mﬂeormmd:immle mpmsamis daydrogen vtem,é(rrepm)semmenﬁmgpmy tion

does no qrm a prec te su t hat uni t i ner he.Go t.i ons
nas c00tmBrY FRssPRS A Rer BUSTRTD rntareoRcs Dot aEtar Z4Ra it o0 o e
particl ea%twﬁ’éelm?rr Sscifs DERGRS atéis) Wl@(ﬁoﬂ§5m@dﬁ)xgﬁz%ﬂdﬁﬂ’edl i @bip;
obscuration particle test as descri bed in USP Section 788 on Particul ate

Mat t er i n | Ap ether embodimgnigniic pegserttinvantien r¢lgtento oeprapppitoh whrscipagidnet er s
(a), q‘aﬁl rmned at | ea 9 90 180 or one year
after t glogoéle(comowleca agerveaélr\{ec?ﬁres ?f%to:%h f0ﬁ fl&lgpgrature, during
that tine. In one aspect, the invention rel at es to a phar maceut i cal
conposition wherein said conposition provid a neasur abl e enhancenent in
venous toleration. In one aspect, said venolls

COOH

HO Cl AN F
'\‘ F
H2oN
F
(A)

or a pharmaceutically acceptable salt or ester thereof. In other embodiments, the present
invention relates to a composition wherein said quinolone carboxylic acid derivative is a D-
glucitol, 1-deoxy-1-(methylamino)-, 1-(6-amino-3,5-difluoro-2-pyridinyl)-8-chloro-6-fluoro-1,4-
dihydro-7-(3-hydroxy-1-azetidinyl)-4-oxo0-3-quinolinecarboxylate (salt). In other embodiments,



toleration is measured in a rat tail infusion nodel. In one aspect, said
conposition can be infused in a rat tail infusion nodel for at |east one
hour at twe oskmEesy2 10 ml / kg/ hr. In one aspect, the inveoriusaomwebates to a
pharmaceutical conposition according ¥o claim 65 wherein sai dconposition
can be infused on a | east tmo, three, four, or five consecutive days in a

rat tail infusion nodel for at | east one hour at. the ra 10 / kg/ hr.
In one t%FsEfé%@cm IVRBIQTREEYRS; taﬁ cPEIPgIEan pECs LG ARBRIQRS 63 0>&Y Wﬁegdi ‘{g‘flﬁfﬁtwe
accor diyng WhE[Bic'D- ggfcﬁom"daekm%fea{y@gﬁmw Cp.1 -aﬁl&ex B‘H%chhdfﬁ ha%idnyl)-8-
neasura Ie | nprove in solubil ared to the qui nol one carbox lic

aci d d@hlom&brﬂwm-ﬂ Aadihgdro- h@dhyﬂroxmé-azdrmmd)-moan %@ﬂnolnma%emylamdkulﬂ)lmy
and/ or t conpos,. ti on .provi nmeasur abl e enhancenent i.n nou

oy no SRS R B T R B R e O RBO R GO Sk T e Rigpe
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delafloxaC|n as conpared to the total weight of the cogE05|t|on (b) from

about @liflware-g- m’m@myl)sﬁ}%lbyowél@m 1 gt dibedyb tini3nkey drewy - tongainsd) ﬂ@xpﬁve tot al

wei ght of c) f.rom about 0 %.h ht of
sul fob e BRERBERL BBl R, AR P2 TR M i R e
194615%@4h£p0ﬁ@ﬂ@mmmam dterd dewindh #IGWRIENt of the conposition. In one

aspect, the invention relates to a pharmaceutical conposition conprising
(a) from abduethgr gnbgdigeatsotlie PHIIHIHYYAREPH Felates topedpasiting; whereis seignpar ed t o

t he t Ot Lnoﬂe%gltbogghé D84 88%?%%4 Itgggl (#3) it e%FRr albq?ﬁ%%hﬁa%%)o 3 1 E(Q AMinc ?Oé) by

l'um n as conparé conposi tion;
( C) f r (almﬁhfdrwt-pylﬂzhrtyd)) &bbhto-ﬁ&%obt}l)ﬂ@dhbj?ﬂrom (%h&&&bul%kete:hﬂm&) 4-0x0-3-
beta-cyclogextrln forrﬁggond %g to the CAS Re |s ry Number 194615-04-8, as
conpar 4 MogneqIEbaxytaLg tr tRethepApBedimeats; theRerser NG/ &8181GE 10 00 1%

to aboubmBoditifk szlﬁéfreﬂ@éagch&ulﬁ(fﬂogé §a&‘%ﬂrpc %B%erl@%vc@ig@ﬁfsﬁa@lﬁe% tglﬂﬁltbptl adeowel ght

of the conposition. In one aspect, the invention relates
pharnade@mﬁ@ﬁMﬂummpédﬁﬁmnm)&dﬁpﬂu@Dﬁbp1m¢nim6ﬂﬂmmoﬁiﬂmﬂﬁlngdmadab6ﬂ$ 500 ngy

f del | b bout .15 2 d
©r om aBSHRNE Joweritmy -EREh S o S Bl oS e CalR R v e g
cor r espRNstefait iR chitsh (SRR sRE AictipsilbR@EreiP48d §uifdiose cdrBoBNR RERREIvativdhe

invention relates to a Pharnaceutlcal conposi tion conprising
is crystalline D-glucitol, 1-deoxy-1-(methylamino)-, 1-(6-amino-3,5-difluoro-2-pyridinyl)-8-

chloro-6-fluoro-1,4-dihydro-7-(3-hydroxy-1-azetidinyl)-4-oxo-3-quinolinecarboxylate trihydrate
(salt) characterized, when measured at about 25 °C with Cu-Ka radiation, by the powder
diffraction pattern shown in FIGURE 2.

In other embodiments, the present invention relates to a composition wherein said
quinolone carboxylic acid derivative has a measurable improvement in solubility. In other
embodiments, the present invention relates to a composition wherein said quinolone carboxylic
acid derivative has a measurable improvement in solubility compared to the quinolone
carboxylic acid derivative alone in water.

In other embodiments, the present invention relates to a composition wherein said
quinolone carboxylic acid derivative has a solubility of at least about 1 mg/ml at 25° C. In other
embodiments, the present invention relates to a composition wherein said quinolone carboxylic
acid derivative has a solubility of at least about 2 mg/ml at 25° C. In other embodiments, the
present invention relates to a composition wherein said quinolone carboxylic acid derivative has
a solubility of at least about 3 mg/ml at 25° C. In other embodiments, the present invention
relates to a composition wherein said quinolone carboxylic acid derivative has a solubility of at
least about 5 mg/ml at 25° C. In other embodiments, the present invention relates to a

composition wherein said quinolone carboxylic acid derivative has a solubility of at least about
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90%, or 95%, of the initial amount of the quinolone carboxylic acid derivative, or (c) the
composition does not form a precipitate such that per unit container, the compositions has 6000
or less particles of 10 microns or greater and has 600 or less particles of 25 microns or greater as
measured using a standard light obscuration particle test as described in USP Section 788 on
Particulate Matter in Injections.

The pharmacuetical compositions of the invention have sufficient chemical and physical
stability to enable administration to a patient and maintain efficacy of the pharmaceutical active
over a useful length of time. In one embodiment, in the pharmaceutical composition, the potency
of the quinoline carboxylic acid derivative active ingredient is maintained by retaining the
pharmaceutical active in solution, by limiting chemical degradation of the pharmaceutical active
or other components of the pharmaceutical composition, or by limiting physical degradation of
the composition. In one embodiment, the composition retains the solubility of the drug, the drug
efficacy, or protects the drug or components of the composition from chemical or physical
degradation. In another embodiment, the composition retains the drug potency of the initial
formulation, or a potency substantially similar to the initial formulation.

In other embodiments, the present invention relates to a composition wherein any of the
parameters (a), (b), or (c) are determined at least 30 days after the composition has been allowed
to stand at room temperature. In other embodiments, the present invention relates to a
composition wherein any of the parameters (a), (b), or (c) are determined at least 60 days after
the composition has been allowed to stand at room temperature. In other embodiments, the
present invention relates to a composition wherein any of the parameters (a), (b), or (¢) are

determined at least 90 days after the composition has been allowed to stand at room temperature.
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In other embodiments, the present invention relates to a composition wherein said
composition can be infused on a least two consecutive days in a rat tail infusion model for at
least one hour at the rate of 10 ml/kg/hr. In other embodiments, the present invention relates to a
composition wherein said composition can be infused on a least three consecutive days in a rat
tail infusion model for at least one hour at the rate of 10 ml/kg/hr. In other embodiments, the
present invention relates to a composition wherein said composition can be infused on a least
four consecutive days in a rat tail infusion model for at least one hour at the rate of 10 ml/kg/hr.
In other embodiments, the present invention relates to a composition wherein said composition
can be infused on a least five consecutive days in a rat tail infusion model for at least one hour at
the rate of 10 ml/kg/hr.

In other embodiments, the present invention relates to a composition wherein said
quinolone carboxylic acid derivative has a measurable improvement in solubility compared to
the quinolone carboxylic acid derivative in water, and/or the composition has improved stability,
and/or the composition provides a measurable enhancement in venous toleration.

In other embodiments, the present invention relates to a pharmaceutical composition
comprising (a) from about 100 mg to about 500 mg of delafloxacin meglumine, and (b)from
about 1000 mg to about 5000 mg of sulfobutyl ether beta-cyclodextrin corresponding to the CAS
Registry Number 194615-04-8. In other embodiments, the present invention relates to a
pharmaceutical composition comprising (a) about 300 mg of delafloxacin meglumine, and (b)
about 3000 mg of sulfobutyl ether beta-cyclodextrin corresponding to the CAS Registry Number
194615-04-8. In other embodiments, the present invention relates to a pharmaceutical

composition which prior to mixing comprises (a) about 300 mg of delafloxacin meglumine, and
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because the invention provides conpositions that are safe and wel |
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a position that could subject the patient to such exposure. Such infections can be due to, e.g., a
skin infection, nosocomial pneumonia, post-viral pneumonia, an abdominal infection, a urinary
tract infection, bacteremia, septicemia, endocarditis, an atrio-ventricular shunt infection, a
vascular access infection, meningitis, infection due to surgical or invasive medical procedures, a
peritoneal infection, a bone infection, a joint infection, a methicillin-resistant Staphylococcus
aureus infection, a vancomycin-resistant Enterococci infection, a linezolid-resistant organism
infection, tuberculosis, a quinolone resistant Gram-positive infection, a ciprofloxacin resistant
methicillin resistant (MRSA) infection, bronchitis, a complicated skin and skin structure

infection (¢SSSI), an uncomplicated skin and skin structure infection (uSSSI), a community

respiratory-tract infection, and a multi drug resistant (MDR) Gram-negative infection.
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medical judgment, suitable for use in contact with the tissues of human beings and animals
without excessive toxicity, irritation, allergic response, or other problem or complication,
commensurate with a reasonable benefit/risk ratio.

As used herein, “pharmaceutically acceptable salts” refer to derivatives of the disclosed
compounds wherein the parent compound is modified by making acid or base salts thereof.
Examples of pharmaceutically acceptable salts include, but are not limited to, mineral or organic
acid salts of basic residues such as amines, alkali or organic salts of acidic residues such as
carboxylic acids, and the like. The pharmaceutically acceptable salts include the conventional
non-toxic salts or the quaternary ammonium salts of the parent compound formed, for example,
from non-toxic inorganic or organic acids. For example, such conventional non-toxic salts
include, but are not limited to, those derived from inorganic and organic acids selected from 2-

acetoxybenzoic, 2-hydroxyethane sulfonic, acetic, ascorbic, benzene sulfonic, benzoic,

bicarbonic, carbonic, citric, edetic, ethane disulfonic, ethane sulfonic, fumaric, glucoheptonic,
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compounds wherein the parent compound is modified by an alcohol ester of a carboxylic acid or

a carboxylic acid ester of an alcohol. The compounds of the present invention can also be
prepared as esters, for example pharmaceutically acceptable esters. For example a carboxylic
acid function group in a compound can be converted to its corresponding ester, €.g., a methyl,
ethyl, or other ester. Also, an alcohol group in a compound can be converted to its
corresponding ester, €.g., an acetate, propionate, or other ester.

As used herein, the term “unit dosage”, means a single dose of a pharmaceutical
composition that is intended to be administered in its entirety. A unit dosage is a convenient

form for administering a premeasured amount of a drug active.

In the specification, the singular forms also include the plural, unless the context clearly

dictates otherwise. Unless defined otherwise, all technical and scientific terms used herein have
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protect’tve §rupositens,althepeaieRtigveRfifioxyl group, a lower al koxy group, or
a substit ut ggcQpmYPSHEN it Fs@MIMRnG5 P RnpriR3 alIRRKERE BF hredolididiggen at om
or a hal ogen atont R4 represents a hydrogen atom or a hal ogen atom R5

r epr es enmporental Brperongtositnoos canbeofefinod aithey psinbst ortafiteethixsag of it edmpyadnits

am no group; represents a . hydrogen at a | oge t a nitro group,
o an opti oM SRR ATNOCET Bbe- -1 ooy ol ohdiokahe "or

di ff er @RbraRduti@$ E@&Pieﬂ@l ViftheRii 8SE Phadndthti QUPRsAL00b); Refalitg® s - CR7=
(wherein R7 represents a Itﬁwer al k§| group, a halogen atom or a cyano

gr oup) Phaimiceutiea/geiuresold hed. (Wack BublishingeCampany, Wik Resprgsent ha

ni €1 00en. AL oM ANV SAPLEREDS S0 i ORERRLOTB! iSRG WARLGKR F8

r epr esERtE VYA SGEN VAt ) al ogen atom oF a I ont &l ylgroup),; with
the pr avilisias,t2080, Vlich B2, inéSFporked bRTefeRice RéreinR8 thWir ehtirdty. @ven thoagh def i ned
as described in this paragraph are defined for Formula 2, and not as

def i nedutionglifatego Gademreded for manpra et eitiprcomppnaresyehpfectaral or
ester f. i r e . .
Fapr es Lo s ot nREe AR IR Thnc 2R sHohe R M AT AcReR, e HRaiR Bl
r epr esemthe aat Wifldeoggnizeahatra coXhpoapiteas btlong taxmbreodjemone functional category and

that the level of a specific component and the presence of other components can effect the

functional properties of a component.

a. Quinolone Carboxylic Acid Derivative

The compositions of the present invent comprise a quinolone carboxylic acid derivative,
(alternatively known as, inter alia, a pyridonecarboxylic acid derivative or a pyridone carboxylic
acid derivative), or a pharmaceutically acceptable salt or ester thereof, as an antimicrobial
compound, i.e. as the active pharmaceutical ingredient, or API, of the compositions of the
present invention. The invention further provides methods for synthesizing any one of the
compounds of the present invention. The invention also provides pharmaceutical compositions

comprising an effective amount of one or more of the compounds of the present invention and a



atom Y represents -CR7= (wherein R7 represents a fluorine atom, Z
represents -CH=, and Wis -CR8= (wherein R8 represents a chlorine aton),

t hen R5 iwonoto/@e®2hydr oxyazeti di ne-1-yl group; |n otherCemdsoaomesres, the
present invention relates to a conposi4tion wherein said quinol one
carboxylic acid derivative corresponds to the follomﬁng compound (A), (A

or a pharnmaceut i aIIy %@feptable salt or ester thereo I n ot her

enbodi ?ﬁf%ace‘ﬂtﬁé PreSerbls st 18R Prespaftipkentign fu H%“‘iqsélhetw{’é fe maldng g
qui nol i itol, 1-deoxy-

1- (et hy anlnggﬁxl &m%%g%?ﬁgﬁw%%k?%??lﬁgﬁgggkggr|d|nyI) 8-chl oro-6-fl uoro-
1,4- dihydrd&ﬂn@ﬁnmqmbmwychmdzbnwdnmyhﬁeﬂﬂhmﬁnﬁnqdmmubc@em@whngﬂwate

oo ) o RSB S PR AR a0, e R

D- gl ucist 9hoo AxrdCi%C@émﬁca(e%ﬁf Byr&ioR @F November 13, 2001 and December 11, 2001; U.S.
| - (6-am no-3, 5-di fl uor o- 2- p ridinyl)-

chl or oPatent Nor @153,4284i th et @Ba-lhi}léd@qﬂher 47.61000i HyH. Patenido-BI¥utAoItP necar
boxyl at sal t nents RLesent ventl ates to
2 eompodt T it St HRbamb e A S B icel o PR aioh of YN 27 206,

cryst alddtéter B0 gt00c] il Dedentbeoxy,-2008; rmm&b@mmh No. WO 086i1m08 13, & Abbott
di fl uoro- 2- pyrldlnér )-8-chloro-6-fluoro- 1, 4-di hydro-7-(3- hﬁdrox -

1- azet il@bprprorica- rsolsimd Qeipbes |1 P nd0%¢ B@Iﬁml@ate@hNQ)W&%ﬂ%&@ $4-de AbRptn
t Effagt
ot tor RO BufiRyAni'aD, S0(BCTIRIA AN NBY W S0MAERD4 Wb Waf, o7

rel at eiabmamrre@rmﬂ)ﬁishddcﬁmbmkaey Q,i 2006aP(dTmpphodtmmd\I@aN@d)dyMS@SamlWaldmaga/at ive

is Dglucitol eox (net | am po

di f1 uork alénaﬁwwﬂ )L¥<é Rioht Ay |17o$0e91 andz;PQmPafaaﬂfm(l‘éo Y Brig%1.068, to

1- azet iydhih b ﬂha%facémcatwoudn%faﬁﬁé@@am}éﬁz? righy b8t Entbfabt dach lof whidbE"
embodi ment s, “the present inveniion relates to a conp05|t|on wherein said

qui nol @r@harebyblcnmydpomt@idnydeﬂaemcvamtmgf elnsremlleyst alline D-glucitol, 1-deoxy-

1- (et hyl am po no-3, ,.5-diflu ny 8-.chl oro; 6-f1 wor o-
T ara nydr o Gitofnd el R ety pyTCE TR *aaﬁmr)%?ﬁa%a?%m giegol

tri hydigd grefcm@ldvibatidiny®te eéhpsundsbodéspBRdifg td P@nRil£sent invention rel ates

to a conposition wherein said quinolone car%oxyllc acid derivative is

crystalline D-glucitol, 1-deoxy-l a4 nethylam no)-,

I-(6 am no- 3, 5- dlfluoro 2- pyrldlny ) - 8- [ichl or o- 6- quoro-

4-di hydr o- 7- ( 3- hydr oxy- 1-a - 0X0-GodRrli nol i necar boxyl at e
trlhydrate (salt) characterized ed at about 25 0OC with Cu-Ka
radi ation, by the powder diffragtion patteffn shown in FIGURE 2. In other
enbodlnents the present inve s to a conposition wherein said
gui nol one carboxyllc acid deRvatiWe hai a nmeasurabl e i nprovenent in

solubility. In other enbodinents, the prlesent invention relates to a
conposition wherein said qU|noIone cap40 kIC acid derivative has a
nmeasur abl e i nprovenent in solubility forpa ed to the quinol one

Z/R2

R3
Formula 2,

wherein with respect to Formula 2, R' represents a hydrogen atom or a carboxyl protective
group; R? represents a hydroxyl group, a lower alkoxy group, or a substituted or unsubstituted
amino group; R’ represents a hydrogen atom or a halogen atom; R* represents a hydrogen atom
or a halogen atom; R’ represents a halogen atom or an optionally substituted saturated cyclic
amino group; R® represents a hydrogen atom, a halogen atom, a nitro group, or an optionally
protected amino group; X, Y and Z may be the same or different and respectively represent a

nitrogen atom, -CH= or -CR’= (wherein R represents a lower alkyl group, a halogen atom, or a



carboxylic acid derivative alone in water. In other enbodi nents, the
present invention relates to a conposition wherein said quinol one

car boxyl iwoaeiohsesei vati ve has a solubility of at |east pabaistoodngs2od at 25
C. In other enbodi nents, the present 35nvention relates to a conposition
wherei n said quinol one carboxylic acid derivative has a solubility of at

| east about 2 /m at 25 C. In other enbodi nents, the present invention
rel at eSY#Y %r%%y ith Rvirpdhatphleasioge likndl WA CRIBSH TEOZER AP BANN | ve
has a it strab / r [ S,
the pr ogent e e e s iyl Qe R

car boxyllpeeaadky glewp)vati ve has a solubility of at |east about 5 ng/m at 25

C. In other enbodi ts, the present jnvention relajes to conposition
wher ei n sai 410 HBPAHERRGPBERI FoPrannts AdBATRest el i aresafh 410 26euPag

| east atiqul RO r&@tddht 2udtlatomNROEDPEIcRTRAJHBBLE Stond, b@rePfe@&ﬁ@a nitRdgeMt i on
relates to a conposition wherein said quinol one carboxylic acid derivative
has a seinubY réprescotd -GR + eehareiabfo wepre®ntsyy gorane aggn)cZ represaniter Cldmpndi West s,
the presgnt  inventjson relates .to a.co sigdon rei,n . sai uinol one .

car byt Re QPEERE ToERoR U SRR S SRl SR T HB PN
25 C.  lof aphheiacenally aertpabld Ak, Gi@s@jrodmy eidrésin rel ates to a conposition
wher ei n sai d_qui npl one carboxyltc acid derivative has a solubility of at

| east about V¥BeRy/ iia catboxsl grotechivogionp, ity BF dantaboptye grtesiepidus Wsht i on
relate r-ei.n sal i ngl I i [ vative
nas o SSPOB RSP Rdl? BtIRL B> R el O 205 SRR EaBSk 8. ot o

t he pr &seniplaryvabdxydprotedtatesoups idclodinthosi whioh makibelelinasatedrigy bydrdlysis,
stabilit ln other enbodi nents, the present .inventjon relates to a
conposi %Bﬁw\xﬂf%ﬁowéﬂ}%ﬁ%r &@%tale@fsa%d_ﬁ‘? lflfl &endthaRw e ablpvar éhﬁ%r_ﬁgrpu%%wef the
fol | ow e, RN %F%h?étﬁjzl Bip, DS oFATRER, {ipPdhyIBEJAb 2k -BatyRe R W[ INraloWt  10%
of its inititall pH or (b) the conposition-rétains at ?east abou 0% or
95% ofbutythgrdupi pérdyl gaonn,hexydfgraupe aglbhepdyleneups dvioaajiicngl groiek sieh avainyle, or
(c) the conF ition. does ngt forn1%@Erecipit?te such thatlper un

cont ai FEVP: #1hE EEQHHJSPRGHESIRLE BEGET 8IOUPLRDIGHI} BTOBP G  EBP YR £1bns o

gr eat emegt@ﬂylzgaéudﬁ%ueﬂ ok QS sR@ 45 eh8d @dup2 andrhi§A RRSPOEucHlaE pheyl gﬁoug%aur ed
using a standard |ight obscuration particle test as described in USP

Sect i omapigBylagomrand thasawdicmeebe foadilyplenmpsddn thpthedpuenesdaeei cal
Composi,hi,80502] IS oY ERLBO,AAY EeFU/h Gh Ao EEH Al AR RIS 68l
stabil ity 20 ehabl e *adnE et P a0t o A pe?fi At And et R eY 18 caPCy of

t he phaswacidxycaboddbiyRwey elkyberdgptudh dsenghdkyohirbbhylexyrhéthgingogiiadi-nent ,
in the gharnaceutical conposition, the potency of the quinoline carboxylic
aci d deforxsarhenvieprie! giogpearentkpyymethvieapwbimchys mstherpmetivt goup;

phar ma i i i t 4 ddfinb i lat i on of the
Phar mac iy oe Aoy S iRl o-Bbver Mo oFb AT eRly EELEE
conposidimethylaotindzyhyll igraulpt agl (Shiyisthgbl-odedrhrd@kolent-pmethyl group.

In one embodiment, R' in Formula 2 is H.

In one embodiment, R? in Formula 2 is —NH,.

In one embodiment, R in Formula 2 is halogen.

In another embodiment, R* in Formula 2 is fluorine.
In one embodiment, R* in Formula 2 is halogen.

In another embodiment, R? in Formula 2 is fluorine.

In one embodiment, R’ in Formula 2 is a substituted cyclic amino group.

A
PN,

HO

In one embodiment, R® in Formula 2 is



the conposition. In one enbodi nent, the conposition retains the solubility
of the drug, the drug efficacy, or protects the drug or conponents of the
conposi t iwo 2broasssskem cal or physi cal degradation. |n amrorhiseooembaede ment
the conposition retains the drug potedcy of the initial fornulation, or a
potency substantially simlar to the initial formulation. In other

enbodi nents, the present ipvention relates to a conposition wherein any of
t he paraneté?§n?5WyOigyPQBEHKE?mﬁﬁ%zﬂ%@%VW¥ﬁed at | east 30 days after the
conposi ti on 1hgse BREMiAhOWEH HoPmifdd adlindRAMJRIPEr at ure. In ot her

enbodi nents, the present Invention relates to a conposition wherein any of
t he par amet éneng empodibient, 3t in(Foymake detG®'ni ned at | east 60 days after the
conposition_has been .allowed o stand af .roomtenperature. |In other
enbodinents}nPﬂ%mﬁﬁgggﬁPnﬁﬁyéﬁﬁwﬁha2@%%Eﬁgg?b a conposition wherein any of
t he par amet gf §ndtAdr crkbdim&it, RTh R-Ruldet BrimioRgd at | east 90 days after the
conposi tion has been allowed to stand at roomtenperature.|ln other

enbodi ment s In phecpbedimgnt, “np &atmela 2rieFetes to a conposition wherein any of
the paraneters (a b - are. deterqri ned at | east 180 days after the
conpositi on%rllglslé %I}élgorlélgﬁ)ql%\%\égl(f%n%utl%lﬁé at room tenperature. In other
enbodinentSanh@mﬁb@ﬁﬁﬂhgRﬁ%eﬂ@mﬁnanad@hasg&p a conposition wherein any of
the paraneters (a), (b), ord§§) are determned at least 1 year after the
conposi t i on IhasotherembadimaeidR t o Eormule 2 chlogiget enper ature. I n ot her

embodi ment s 1, &GN R b BYGRIL RN 112RALES R RARCIEDRSI AT ON2uhieqei 591 d
conposition provides a neasurabl e 'enhancenent ©n venous toleration’ I'n

ot her epbadi gent defincl dcpirefoe nbnvenicant with resphette shet dhemibd ppasurt if@nthwher ei n
sai d venpus tol ratﬂon.ia measured in a rat _tail infusion nodel. In other
enbodi MEHOLNCH OﬁW]Ié“s%Cﬁii PIRNAENET S9F Gramateeler Formplg dnposi ti on wherein said
conposi ti on 1 3thePEmbdiHREA. hd pResktintcibn rdlflS i mEBEE! cohfoson! SASE fQNE
hour at the rate of 10 n1/kg/ﬁr. I n other enbodi nents, the present

i nvent icomppeldefdoringla?, odrepos W isof RikewbérningRii rdpresmmtos hydrogencaembehilngars ed
on a Iefst tMﬂ conﬁgﬁutive days in a rat tail infusion nodel for at |east
one hodt° &t HEVFR & ' &°W0 n /kg/ hr. In other enbodi ments, the present
invention rehaitRschBodnRIRPAS iptdsem iMiaiiiBh RelgRl  £ReMea] dontfdskRA, heusk Krused
on a least three consecutive days in a rat tail Jinfusion nodel for at |east
one houyringloneirerhoayke aid derivativi f Rermuly 2 ovkeseindhiis digrsiptrspresdnécdiryetent
invent%8@‘£ﬁl?%§3ﬂ§§1%rﬁsnposition wherein said conposition can be infused
on a | east" reur con écu I've days in a rat tail infusion nodel for at |east
one hoys) at the rate of 10 m/kg/hr. In other enbodinents, the present
invention relates to a conposition wherein said conposition can be infused

on a least five consecutive days in a gat tail infusion nodel for at |east
one hour at the rate of 10 m/kgjhr. {n otjer enbodinents, the present
invention relates to a conpositio yh said

(CH2)e N—

(b)

wherein A represents an oxygen atom, sulfur atom or NR” (wherein R’ represents hydrogen

atom or a lower alkyl group), e represents a number from 3 to 5, f represents a number from 1 to



gui nol one carboxylic acid derivative has a neasurable inprovenent in
solubility conpared to the quinolone carboxylic acid derivative in water,
and/ or thwocompsses7ei on has i nproved stability, and/or tReTAS2@WOM64220N
provi des a nmeasur abl e enhancenent in 27enous toleration. In other

enbodi nents, the present invention relates to a pharnaceutical conposition

conprising (a) from aboyt 100 to abgut 500 of del af | gxaci n_megl um ne,
and (b)f BETATESBIR r ﬁﬁmc Qtogh btJQs@g% ; welcgfmagfﬂqer%% SRS Ol’e‘%fg’fem from'one
beta-c ' i [ 184618-94-8. In
ot her éﬁ%@gﬁ%?égﬁfﬁ%&%ﬁ%@gﬁﬁ%ﬁ? I%gog&%?lg :3%? gfsk&{ %mgy{)g%g??mceut]a |ﬁ( al

conpos igroupn amomwpgrosp, digwralkydioimn 3o, hayafalldaly afdupx aca haloegl atomne, and (b)
about 3000 f sulfaobutyl ether beta-cycl.odextrin,.cqorresponding to_.the
CAS Regi st ry" RUIHETOIETES. 65 PESCRITSIHER TGO M RIS CRIIORPBEH;use for &

i nvent ig@holdle@b@dx e 2 A&IVERGE BF F&hul S OIPRSEhI FONs Wkdi rgbﬂeﬁhrntédooy”fi'oﬁhﬁlg
conprises (a) about 300 ng of del afl oxaci n nmeglum ne, and(b) about 3000 ng
of sul {®butyl ether beta-cyclodextrin corresponding to the CAS Registry
Nunber a94615-04-8. I n ot her enbodi nents, the present invention relates to
an aqué us pharnmaceuti cal conposition conprising (a) about 300 ng of

del af | oxaci n megl um ne, (b) about 3000 ng of sul fobutyl ether

bet a-cycl odextrin corresponding t.0 thé2CA83Registry Nunber 194615-04-8, and
(c) water, wherein said conposit4 n s g¥olume at about 25 OC of about 15
m and a pH of about 9. In other odi ts, the present invention relates
to a conposition which is in the formof alyophile. In other enbodi nents,
the present invention relates {€GHg.conposikiFea—whi ch further conprises
mannitol . I n other enbodinments, the presepnt invention relates to a nethod
for treating, preventing, or redhEng_Lpéﬁrisk of a bacterial infection
conprising admnistering to a patient 1n need thereof a conposition as
descri bed herein. In other enbodi nents, the present invention relates to a
net hod for tpeter agbodimspenthe feescrfrinyadgr rHatcs foea mithrd oomposisien et ugp for a

i nfecti i i dRLE ol i [: Qe t. upon

it usi G toldheRafBk A0k BeRRite bR Bk Qi CHUGLTE G ERE AN 1
conposivheedin asn tefomidec)ieer#. 1. Definitions The term"patient", as used
herei n, means the human or animal (in the case of an animal, nore typically
a nannﬁ?b subject. The patient is usually one that is in need of the
conpositions or nethods described herein. "In need of," can nean that the
patient has or is diagnosed as havingjan infection, e.g. a mcrobial
infection, or that the patient il at |isk JSf contracting an infection due
to an injury, a medical or surgic progedure, or mcrobial exposure, or
could be in a position that coul ubj ect X he patient to such exposure.
Such infections can be due to, (GHg), a N

NS

In other embodiments, the present invention relates to a method, composition, or use for a

quinolone carboxylic acid derivative of structure Quinolone Carboxylic Acid Derivative 1,
wherein R' is a hydrogen atom; R” is an amino group, lower alkylamino group, or a di-lower
alkylamino group; R” is a halogen atom; R* is a halogen atom; R® is hydrogen atom; X is a
nitrogen atom; Y and Z are -CH= or -CR’= (wherein R’ is a lower alkyl group or a halogen
atom); and W is -CR®*= (wherein R® is a halogen atom or a lower alkyl group).

In other embodiments, the present invention relates to a method, composition, or use for a
quinolone carboxylic acid derivative of structure Quinolone Carboxylic Acid Derivative 1,
wherein R? is amino group; R’ is fluorine atom,; R*is a fluorine atom; Y i1s -CF=; Z is -CH=; W
is -CR®= (wherein R® is a chlorine atom, bromine atom or a methyl group), and ¢ in formula (a)

18 3.



skin infection, nosocom al pneunoni a, post-viral pneunonia, an abdom nal
infection, a urinary tract infection, bacterem a, septicem a, endocarditis,
an atri o-wermrumses7ar shunt infection, a vascul ar accessPCHUSCa00064220
meningitis, infection due to surgical28or invasive nedical procedures, a
peritoneal infection, a bone infection, a joint infection, a
methicillin-resistant Staphylococcus aureus infection, a

vancom®h n-resi stant Ent er ococci infection, a linezolid-resistant organi sm
i nfection, tuberculosis, a quinolone resistant Gampositive infection, a

ci profl oxaci n resi stant nethicil“in rgsi stant (MRSA) infection, bronchitis,
a conplicated skin and skin strugture|linfgkction (cSSSI), an unconplicated
skin and skin structure infectionX(uS a community respiratory-tract

infection, and a nmulti drug resistant ( ) G-am negative infection. The
term "preventing”, as used her@jmgeneans eNgd——L 0 conpl etely or al nost
conpletely stop an infection fromoccurring, for exanple when the patient
is predisposed to an infection onNat risk of contracting an infection. The
term"reducing the risk of, as use ein neans, e.g. to |lower the

| i kel i hood or probability of an infection occurring, for exanple when the
patient is prédukiinseded thatathe vadaddsiead ardatriid thk qoinobant caslaixiytig asid
infection. The term"treating"” as used herein ans, .e.g. t ure, inhibit,
arr est JEHEAMHEY élledﬁ‘i%ﬁiﬁd,r tobg|spigarete dipmn %ﬁfﬁfl@%ﬁs anéq a%f&estgwc?%éc?érwr ating,

or cause th | ' ' ' | j n-i nfection.
It shoul d bgnPg%gg%?gggm?%éﬁepﬁgggg%hgﬁp%?2%3%?%%5@&mg?ed”cfﬁgni éggisk of ,
and "t mdetrdimgdid gnmohoe carbbeyldeatid cortdspodstthéreswopeund (Ahe i nventi on and
that there can be overlap anongst these terns. As used herein, the term
"effective anount” neans an anount of apharmaceutically active conpound,
i.e. a drug active, e.g. a quinolone cadioxylic acid antim crobial agent or
pharmaceutically acceptabl e galt _gf~es eC@OH, given to a recipient
patient sufficient to elicit bid ivity, for exanple,
anti-infective activity, e.g., al activity. The term

"prophylactically effectiy A an anmount of a pharmaceutically
active compound, i.e. aeg[§§7éctivv, .d. a quinolone carboxylic acid
antim crobi al agent gj a recgpien atept sufficient to prevent or
reduce the risk of a nicrobial infectyon. used herein, the phrase
"pharmaceutically acceptable" refers fjo thgse conpounds, material s,
conpositions, carriers, and/or dosa which are, within the scope of
sound nedi cal judgnent, suitableH®r usd in contact with the tissues of
human bei ngs and ani mal s w t hout excess%ye toxicity, irritation, allergic
response, or other problemor conplication, conmmensurate with a reasonabl e
benefit/risk ratio.

(A)’

or a pharmaceutically acceptable salt, ester, or prodrug thercof. This foregoing quinolone
carboxylic acid derivative, compound (A), is also known by the USAN, delafloxacin, the
publicly disclosed code names RX-3341, ABT-492 and WQ 3034, and also by, inter alia, the
chemical name 1-(6-amino-3,5-difluoro-2-pyridinyl)-8-chloro-6-fluoro-1,4-dihydro-7-(3-
hydroxy-1-azetidinyl)-4-ox0-3-quinolinecarboxylic acid or 1-(6-amino-3,5-difluoro-2-pyridinyl)-
8-chloro-6-fluoro-1,4-dihydro-7-(3-hydroxyazetidin-1-yl)-4-oxo-3-quinolinecarboxylic acid.
This carboxylic acid form of the compound corresponds to the CAS Registry Number 189279-
58-1. Furthermore, WO 2006/042034, cited above discloses the 1-deoxy-1-(methylamino)-D-
glucitol salt of this compound, also known as D-glucitol, 1-deoxy-1-(methylamino)-, 1-(6-
amino-3,5-difluoro-2-pyridinyl)-8-chloro-6-fluoro-1,4-dihydro-7-(3-hydroxy-1-azetidinyl)-4-
oxo-3-quinolinecarboxylate (salt), and the trihydrate of the 1-deoxy-1-(methylamino)-D-glucitol

salt of this compound, also known as D-glucitol, 1-deoxy-1-(methylamino)-, 1-(6-amino-3,5-



As used herein, "pharmaceutically acceptable salts" refer to derivatives of
t he di scl osed conpounds wherein the parent conpound is nodified by making
acid or baeeonalsts2t her eof . Exanpl es of pharmaceuti cal | yCaase@oakd2eo sal t s
include, but are not limted to, mneXal or organic acid salts of basic
resi dues such as anines al kali or organic salts of acidic residues such as
car boxyl | c aci ds, The utlcalliéacceptable salts

|nclud@1‘HE°@dﬁWEW% Pbﬁbﬁ “8%?&4§§PY@D6? %%hﬁﬁ@ Fﬁ&@@’hﬂﬁﬁﬂﬁhn1salts
of the Bﬁ{oﬁﬁéca?@ég&%‘ﬁ#%ﬁr; f@galtf Ohe QX IR eb—(gllflét §1u€1t61rk‘3ftgﬁ{i1 'tﬂét Rr but

organi ¢ acl ds exa , h convent non- tozlc salts 1 nc
ar e notdedbxysl {(mdtlny@minblbgglutﬂtoﬂ vatitrihy dratd cvoregieomiddo aedC AR dreogistry dindlsers e | ect ed

Sul T onP e Be BBy Sop iy Bl E Ikt B Ot e i RO R arion o

et hane (8 Wef @RS Regfs unber gtgmdjtgptmé&ygi (&ﬁ@tﬁyﬁmngd)uﬁ%m&tol 8la%eXnb&n by
gl ycol | arsanlllc exyl resorcinic, drabam c, hydrobrom c, hydrochlorlc

hydr oi @ammégl@xymml%g@cnhydrdmy dﬂmlmlnpkeﬁﬁwmmo 35adifliero-2-
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ref er f the disclosed conmpounds wherein the parent conpound
IS nnd%gkgﬁE%Mﬁ%%¥§%ﬁghol ester of a carboxylic acid or a carboxylic acid

ester of anAakhmhmﬂyloEpmnnmommMSﬂpﬁakﬁmbmme&eﬁﬁhéﬁngﬁhgonm@amuhlso be
delafloxacin, include the potassium salt and the tris salt. Tris is a common abbreviation for
tris(hydroxymethyl)aminomethane, which is known by the [IUPAC name 2-Amino-2-
hydroxymethyl-propane-1,3-diol.

The quinolone carboxylic acid antimicrobial agent comprises from about 0.01% to about

50% by weight of the composition. In further embodiments, the quinolone carboxylic acid
antimicrobial agent comprises from about 0.25% to about 20% by weight of the composition. In
yet further embodiments, the quinolone carboxylic acid antimicrobial agent comprises from
about 0.5% to about 10% by weight of the composition. In yet further embodiments, the
quinolone carboxylic acid antimicrobial agent comprises from about 1% to about 5% by weight
of the composition. The weight percentage of the quinolone carboxylic acid antimicrobial agent
is determined on an active weight basis of the parent compound. In other words, appropriate

adjustments and calculations well known to one of ordinary skill in the art can be readily



prepared as esters, for exanple pharmaceutically acceptable esters. For
exanpl e a carboxylic acid function group in a conpound can be converted to
its correspantieigs7rester, e.g., a nmethyl, ethyl, or othePCEAISR009/0023@, an
al cohol group in a conpound can be co¥verted to its correspondi ng ester,
e.g., an acetate propionate, or other ester. As used herein, the term

"unit dosage", neans.a Ssingle dose of a pharnmaceutical osition that is
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i ncludi ng, or conprising specific process steps, the processes al so consi st
essent eI the Brget GactedHHreanisst. the recited processing steps. Further, it
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components. Suitabl e conmponents are described in e.g. et
al ., Hé)rﬁim)@komfto Pbaut ta0 eutnooal InEBnethei embedintent, tllsrequva.rildn sle’maurgnafce tther cal

Press 006 ton ~ S _Phar tlcal Cci ences, e (Mack,.

Pub! + s RGBS s 4G oAb P B PRk Rl ERws” IR aTehacthbingn
Phar mi(il)!efu? rticrédiztalr os BRlthd tﬁacdt{@callalcm Y6 Fidm Wduk 0 3Mhicfon¥itd kbais s 2000,
whi ch are |ncorporate by reference herein in their entirety. Even though a

funct i omatongat egory can be provided for many of these carrier conponents,
such a functional category is not intended to limt the function or scope
of the component, as one of ordinary skill in the art will recognize that a
conpongint calychrle@fitng 0 nore than one functional category and that the

| evel of a specific conponent and. the presence of other conponents can
effect the f@ﬁ@@m@ﬁwlmﬁrqfﬁb@Pteéelterveatl%mréwa cyglodexfTip 6§ BREnTsr boxyl i c

Aci d Deppyabidigs “CD”). Cyclodextrins are cyclic oligosaccharides composed of five or more
alpha-D-glucopyranoside units, i.e. sugar units. Cyclodextrins are produced from starch by
means of enzymatic conversion. Cyclodextrins having six sugar units are referred to as alpha-
cyclodextrins (also “a-cyclodextrins”). Cyclodextrins having seven sugar units are referred to as
beta-cyclodextrins (also “B-cyclodextrins”). Cyclodextrins having eight sugar units are referred
to as gamma-cyclodextrins (also “y-cyclodextrins). Cyclodextrins are further described in the
Handbook of Pharmaceutical Excipients, Third Edition, Edited by A. H. Kibbe, pages 165-168,
American Pharmaceutical Association and Pharmaceutical Press (2000), which are incorporated
by reference herein in there entirety.

Cyclodextrins, which are cyclic oligosaccharides, have been reported for use in
pharmaceutical formulations. Also, publications in the field of pharmaceutical product
development have reported various formulations and technologies relating to drug solubility and
stability, and also to tolerability of intravenous formulations. See, for example, U.S. Patent No.

6,407,079 B1, to Muller et al., issued June 18, 2002; U.S. Patent No. 5,874,418, to Stella et al.,



The conpositions of the present invent conprise a quinolone carboxylic acid
derivative, (alternatively known as, inter alia, a pyridonecarboxylic acid
deri vat i weoan1oespsrei done car boxylic acid derivative), ofrca/yshavmeeutically
acceptable salt or ester thereof, as 3n antim crobial conmpound, i.e. as the
active pharnaceutical ingredient, or APlI, of the conpositions of the
present vention, The inyention further provides, nethods for_s ntheS|2|ng
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W th respe t .to F repres 0 ton1 a carboxyl
IR & 151 L R e R i R e S N T T
a substihuties cOhpitsiBelddekitBdcRBIcH rodt SRrolRonSiRfi|seMnd &t@cmﬁld@mﬂ adt om
or a hal ogen aton1 R4 ‘represents a hydrogen atom or a hal ogen atom R5

represéﬁﬂ@n%wyﬂmdﬁg@ﬁhanimm&ﬂﬂe&ﬂwﬁvﬁlonalIy substituted saturated cyclic
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or an Optl onaela}flypro am no sane or
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formula (3)

(beta-Cyclodextrin)-OR
)

in which the residues R are hydrogen or hydroxyalkyl groups and part of the residues R may
optionally be alkyl groups, the beta-cyclodextrin ether having a water-solubility of more than 1.8
g in 100 ml water. In one embodiment, the residues R are hydroxyalkyl groups and part of the
residues R may optionally be alkyl groups. In another embodiment, the beta-cyclodextrin ether
having a water-solubility of more than 1.8 g in 100 ml water. In still another embodiment, the
residues R are hydroxyalkyl groups and part of the residues R may optionally be alkyl groups,
the beta-cyclodextrin ether having a water-solubility of more than 1.8 g in 100 ml water.

In one embodiment, a partially etherified beta-cyclodextrin of formula 3 is used in which

some of the residues R are hydroxyethyl, hydroxypropyl or dihydroxypropyl groups. Optionally



I n one enbodi nent, when Rl represents a hydrogen atom R2 represents an
am no group, R3 and R4 represent a fluorine atom R6 represents a hydrogen
atom X rwpnresdsts2a nitrogen atom Y represents - CR7= @almarsesna/okiz20
represents a fluorine aton), Z repres&nts -CH=, and Wis -CR8= (wherein R8
represents a chlorine atom), then R5 is not a 3- hydroxyazetidine | -yl

group; or phar ceutically acceptable salt, ester prodrug thereof
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and plvaloyloxynethylmgpoup | ower alkoxycarbonyloxy | ower al kyl group such
as met BB PoRsHeRIES YrEeRY Broaypd uhichraayibe etherifiade Hy the mprtiely ethsyificd befam:

| over %QF!BQ%{E% Qé(ﬁxfa%é’éﬁﬁ’se dtcbriitie thQNéEﬁFEX{wI gj’aﬂ%‘%mhés@ﬁﬁz&’r%ﬂi P BYR such

as phth ower ky am i ower suc

di net hwtl&mﬁed)@mhmydgjxqulpxyl goodpy éirdrtqttlbydﬂ}yZﬁmther \MtBaklhybgmhps Wh/dn)erffyilng
group. e i ment in Formyla 2 is H ne enbodi
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Fornula 2 I's halogen. In another enbodinment, R4 in Fornula 2 is fluorine.
| n one osrdsqui mdrytdrogk&osmulﬁorcanreZJ SsPat. Nubsﬂiﬂt m]edokuyfui 4. dn&mhyuircgqyaﬂxpl I n

one enb dlne 5 in, Fornula 2.isln one e

e ooty ot SRy iR s iR b aRTR 4780 P8 i enfion Beandlat it fogiss
enbodi meRfecn ¥.05MnkdO0MIh @ndthéSermfefdiment, the nM& saBRAGIER betwRén O HAURa 2 1S
a hal ogen. I n another enbodi nent, R7 in Fornula 2 is fluorine. In one

enbodi reether gmbadimeptnthicandglar @bsﬁ@]*pon 1s about 0.25 to about 1.
The etherification with alkyl groups may be stated directly as degree of substitution (DS)

per glucose unit which—as stated above—is 3 for complete substitution. Partially etherified
betabeta-cyclodextrins are used within the invention which comprise besides hydroxyalkyl
groups also alkyl groups, especially methyl or ethyl groups, up to a degree of substitution of 0.05
to 2.0. In one embodiment, the degree of substitution with alkyl groups is between 0.2 to 1.5. In
one embodiment, the degree of substitution with alkyl groups is between about 0.5 and about 1.2.

In one embodiment, he molar ratio of drug to beta-cyclodextrin ether is about 1:6 to 4:1,
especially about 1:2 to 1:1. In one embodiment, the complex forming agent is used in a molar
€XCeSS.

Useful complex forming agents are especially the hydroxyethyl, hydroxypropyl and
dihydroxypropyl ether, their corresponding mixed ethers, and further mixed ethers with methyl
or ethyl groups, such as methyl-hydroxyethyl, methyl-hydroxypropyl, ethyl-hydroxyethyl and
ethyl-hydroxypropyl ether of beta-cyclodextrin.

The preparation of the hydroxyalkyl ethers of beta-cyclodextrin may be carried out using
the method of U.S. Pat. No. 3,459,731. Suitable preparation methods for beta-cyclodextrin ethers
may further be found in J. Sziejtli et al., Starke 32, 165 (1980) and A. P. Croft and R. A. Bartsch,
Tetrahedron 39, 1417 (1983). Mixed ethers of beta-cyclodextrin can be prepared by reacting



In one enbodinent, Win Fornmula is 2 =CR8- . In one enbodinent, R8 in
Formula 2 is a hal ogen. In another enbodinent, R8 in Formula 2 is chlorine.
It is notwd 2otvatsed7ie substituents RlL, R2, R3, R4, R5, RBCTRB0BB642R9, A,
J1, J2, J3,W X, Y, Z e, f, and g ar® defined herein for convenience with
respect to the chem cal structure for the quinol one car boxyl [ c aci d

deri vatlves for exarrg)l e for, Fornul a 2 I n ot her enb I men pr esent
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hal ogen at a | ower grou I'n ot r enbodl , e present
i nvent iten dlf&raatélsldtoayalkyrbtlhg) dnd cpitqnakty tlkghting lethasémﬂg)atgeatsqa ignethplere oxide,

carboxylic. acid.deri |ve f rmula 2, wherein R5 is a group represented
by the%f‘?ﬂyll%%oﬁ efﬂlrefl’ﬂy 81“?@(})1 cﬁ‘f t‘gy (a) (CH2 )e N (b) NJ (CH2)g wherein A
represents atLXYISIRxBIRMscBHhdrbin ifd10d8 BFdrdEPrdpyneERldyci3dcttfRs esent s

hydrogen atomor a | ower al kyl group), e represents a nunber from3 to 5, f

represents daxampiss IthVdmﬂlpl“DDﬁ “begp-ealodsssins slsgfuhlnﬂmgnnqludmﬁ?mtﬁo , Wi1HP 2
and J3 Whl C 5 t. fro m.Qne. an resent a
hydr ogenamt1 %Aﬁﬁa‘?g %@48\% ggthc lsah Xyg%p WXClog group,
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I n other enbodipe the present invention relates to a nethod,
conposiaps &qwtf@ﬁ %H’ﬂ’é Pharmgiviusioiie ydraoryany Ebetaicaclgdeitinhaviag 8¥veror mul a

2, wher ‘fﬂc%sﬁ?nlt]ssana a%&g{lllertresm)ﬁﬁﬁt%n I?eeg}{h}td?{) c@se(lﬂglth((f? 54 Cpiz3) e Nin ot her

embodi FEnt S e present 1'nvention l'ates t0 a net conposition, or use
for a quinolone carboxylic acid derivative of structure Quinol one
Carboxylic Acid Derjvative 1, wherein e in the formula (a) is 3 or 4. (a)

(CH2 )§“NPH“‘(¥fﬁé‘PeréFﬁEfé‘tﬂ"1’fgﬁ'P?e“cVﬁEV% esent invention relates to a method,

conposi ti on,gyfhald$Leth@cyBlodextrins useful herein include sulfoalkyl ether cyclodextrin
derivatives further described in U.S. Patent No. 5,874,418, to Stella et al., issued February 23,
1999; U.S. Patent No. 5,376,645, to Stella et al., issued December 27, 1994, along with its
certificate of correction of May 19, 2008; and U.S. Patent No. 5,134,127, to Stella et al., issued
July 28, 1992, which are incorporated by reference herein in their entirety. These patents
describe the sulfoalkyl ether cyclodextrins as follows:

This invention also provides cyclodextrin derivatives suitable for pharmaceutical use.
These derivatives are suitable for use as clathrating agents with drugs to provide clathrate
complexes which are useful in parenteral and other pharmaceutical formulations. Procedures for
making and isolating the cyclodextrin derivatives are also provided.

The sulfoalkyl ether cyclodextrin derivatives of the present invention are functionalized
with (Cy alkylene)-SO;™ groups, and are thus charged species. The fact that these compounds
have been discovered to possess a very low level of toxicity is surprising in light of the prior art’s
belief that cyclodextrin derivatives must retain electroneutrality to sustain lack of toxicity (cf.
Pitha, “Amorphous Water-Soluble” “Third International Symposium on Recent Advances in
Drug Delivery Systems, Salt Lake City, Utah, Feb. 23-27, 1987).

The high aqueous solubility of the cyclodextrin derivatives of the present invention, and
their resulting lowered nephrotoxicity, is further surprising in light of U.S. Pat. No. 4,727,064’s
disclosure that to maintain a high level of solubility for cyclodextrin derivatives, a mixture of
derivatives should be used.

The aqueous solubility exhibited by the present sulfoalkyl cyclodextrin derivatives

appears to be obtained through solvation of the sulfonic acid moieties. Thus heterogeneous



gui nol one carboxylic acid derivative of structure Quinol one Carboxylic Acid
Derivative 1, wherein RL is a hydrogen atom R2 is an am no group, |ower

al kyl am nwogooupes7er a di -1 ower al kyl am no group; R3 i spPaThsbagess2at om R4
is a halogen atom R6 is hydrogen atod X is a nitrogen atom Y and Z are
-CH= or -CR7= (wherein R7 is a |l ower alkyl group or a halogen atonm); and W
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t he quispRLORS r&RERANY by TForkils (DRRbWATMMRAIaRIELEIBRvENded to be separate from
the variables used to define the cyclodextrins. In other enbodi nents, the
present invention relates to a nethod, conposition, or use wherein said

qui nol one carboxylic acid corrgsponds to the cogpound (A): (A), or a
pharmaceutically acceptable salt, ester, or prodrug theregg. Thi s foregoing
qui nol one car boxyl iKkC acid deri}ative %%ﬁpound A, i s6° known by the
USAN, del afdioxaci t heOpublic ' -3341, ABT-492 and
WO 3034, and al ~at er al
| - (6-am no- 3, 5- dif M'uor 8ss>py;
hydr oxy- 1 -azeti di|nyl ) - 4- oxo- 3-
| - (6-am no- 3, 5-di|f | uor o- 2- pyri fli nyl) -
8- chl or o- 6- f | uor §? | TZ=dihydro- 7-( 3- Nydr oXyazeti ai n-1 -y J-4-0%X0- 3- qui nol i nec
arboxylic acid. This carboxylic acid formof the conpound corresponds to
the CAS Regi stry Number 189279- 58-1. Furthernore, WO 2006/ 042034, cited
above di scl oses the |-deoxy-1-(methyHoamiad) - Dgl ucitol salt of this
compound, also known as D-glucitol, |-deoxy-I-(methylamno)-, |-(6-

am no- 3yiRr&hfd 4ar §u2epyri di nyl ) -8-chl oro-6-fl uoro-1, 4-di hydro-7-(3-hydroxy-
| -azetidinyl)-4- oxo-3-quinolinecarboxylate (salt), and the trihydrate of

t he | - deoRkyR:, Rrddshid, & RoyndRgirg cretoindepsindensly, Ohpsa Oolipoahdleng)-50:known as
D-glucitol, l-deoxy-|:(methyl amno)- -

o afie: e et SIS AR jrdsosnentn? £:4Gagafyiens)-SOs group, for

1, 4- di Rysthpre &-QICAYrSBY grobpawbicth M) 2 16,0080 3mfldR ROl | ﬁe.%c ar boxyl at e
trihydra%§é§salt). The I-deo§¥-li§gethylanino)-D—qucito salt and the 1-
deoxy- QR H R On -G R IGHICES 80 Dt anidhy dr at e correspond to the CAS

Regi str. ugber s¢ 35245 - 02 Y2 :
1 Beoxgtt S SRR TR 58S B ARt e e adendsothy. d FRRFELOMRN pccomable cpfion. o
6284- 4@vich incMdex Yo exbmpteh YA’ aatkaiDhedisgkigc Lt oNai, K 3l dleulicn@umh bigtals (e.g.,

+ + . . . . . . . . g
Ca, Mg ™), ammonium ions and amines cations such as the cations C,. alkylamines, piperidine,

pyrazine, C;.s alkanolamine and Cs45 cycloalkanolamine.
In another embodiment (2):
R; is a O-(C, alkylene)-SO5™ group, for example a O-(CH,),,-SO5™ group, (e.g.
OCH,CH,CH,S0O3™ or OCH,CH,CH,CH,S053);
R, to Ro are O™ ; and
S1 to Sy are as defined for formula 1, supra.
In another embodiment (3):
Rj, Rz and Rj are each, independently, a O-(C,s alkylene)-SOs™ group, for example a
O-(CH2)mSOs5™ group, (e.g. OCH,CH,CH,SO5™ or OCH,CH,CH,CH,SOy5);
R4 to Ry are O™ ; and

Si to Sy are as defined for formula 1, supra.



the nane neglumne. D-glucitol, |-deoxy-I-(nethylam no)-,

| - (6-am no-3,5-di fluoro-2- pyridinyl)-8-chloro-6-fluoro- 1,4-dihydro-7-(3

- hydr oxy-wo-2amaisssfenyl ) - 4- oxo- 3- qui nol i necar boxyl at e, WwQITAl$2009/064220

megl um ne salt of delafloxacin, is al¥o known as del af | oxaci n megl um ne.
D-glucitol, | -deoxy | - (et hyl am no) -

| - (6-am no- quoroZpyrldlnyI) 8-

chl oro-6-fl J’&P%Otl“eréf“néh $H19L (3- hydr oxy- | - azeti di nyl ) - 4- oxo- 3- qui nol i necar
boxy! atge ta;m*ayeous%reﬁnedﬂmeqﬁbddﬁnwg (e deghe of the meglumine salt of

del afl oxacin, is also known as de xacl'n meglumne trihydrate. WO

2006/ 042B34 cak 96 Rdi RcAnddass a GtCys—aﬁ:lylelnnéGsogmumffot treindplcde Ox(¢CH)SO3™ group

w th 05 ROF bt B RO g ORbEREBRTING Fact f'on pattern shown in FIG. 1
(see V\@;ﬁp@d@ﬁ;@@@ -apgl a crystalline formof the

| -deoxy-1-(nethyl am no)-D-glucitol salt trihydrate when neasured at about
25 0C \ﬁll’f(h Gure Ka defautiddor mmulsyl, sherapowder diffraction pattern shown in FIG
2 (see WO 2006/

203 s hereby incorporated by reference inits
entirety). %I%Og[ﬁelr eénéelbc?gi/m?nw? met hyl am no)-D-glucitol salts are useful in

the preSeRy, RNREM 08 RsAtSeuch siadepdnientlfiah Oh{C glaliatlenc)-SBynglaes, for Sanipiea
Qui nol one ABT-492: Crystallizations for ti mal Processing Organic
Pr oces P-feddar¥Ps QODE&%BO(B@EQ@H(QH&% OlléEH)ZCHﬁIﬂZ%§OS\/)h| ch is hereby

i ncorp frer einits entirety. Additionally other
phar mag{éht %}i(f)‘lxﬁ/g géﬁé%@‘gm e salts of the forgoing compound, del afl oxacin,

i ncl ude, th s, potaadsiingh feafdrmatadl, sty@at ris salt. Tris is a conmmon abbreviation

for tris(h net, et hape, which is k t he | UPAC
zOQ\m- L'os(z y rox%w %ﬁiﬂnep?w@#éﬁne t@lsor'r:%tme'g%ﬁ%ﬂ%ﬁ?ﬁ@ ﬁ@eyé syE%gge%i d
anti m G efai kv AARAL) iFANRE b&ﬁ%négr%m%%e@sa&rﬁé@ana%gémé%@(w Wetshin §

the conpositi‘on. In further enbodinents, the qui nol one carboxylic aci
ant i m onoldbalble hgmi)tdlmmlqmefgmms atncbutonmala%aﬂ(yl ghvops, r2@¥etonelyndi hgmrm)f

th 1 t], I n 1z id
ant i m oRBBT it Binynieong e GHAbbE 200 BT B A I0% B UGrGRETST ¢ he
CO”p05|cbh1%8nen|tsl”'oﬁ’tﬁé afkeid1 @SR MAGH B ey dEdR§1 SeLPPIBNBe Sl lah ¢ pasiiich

antim crobial agent conprises from about 1% to about 5% by wei ght of t he

conpos |0p|ﬂ@malkyiﬁé01w‘ei dhe tq@@r“@ﬁﬂpdg@n@f inchecgunsubstonied onsusiiiptddd caeity
antim Cr?}? lore nct Cflcacgho?r m ned on an active wei ght basis of the parent
conmpoun I ) appropriate adjustnments and cal cul ati ons wel |

known to onén @ﬁe ahﬂwﬁfem i présehnink B@tiodArgroides dvengosidn yeaihdignedixuge of
determ ne the active wejght basis. As a nonlimting exanple, if the parent
free ¢ gyg}@gi@yqtlil% derévadives haydeathe staetiss sef o in formula (1), where the composition

| - (6- a?vgﬁ % ﬁt’agis olnlf 9ve%a ya?] :le%ktln]g' 4‘%&1— %X%@%Qgglks/l i Ueld Iﬁm]etles per

di hydr roxy ol'i necar boxylI is

used, |c§zslode<1tg1ln moﬂmwled Thapewm 1ﬂnenadm allsd pﬂ)vndes aomabditisnscdontasnin g esssmhlhym

salt Weolil y otnoe s?t?gleu tsy%(e:I of E)}?c g e?cterl e%vgt?\lieef cular

In one embodiment, the present cyclodextrin derivatives are either substituted at least at

one of the primary hydroxyl groups (i.c., at least one of R; to Rj is a substituent), or they are
substituted at both the primary hydroxyl group and at the 3-position hydroxyl group (i.c., both at
least one of R; to R3 and at least one of R4, Rg and Rg are a substituent). In another embodiment,
substitution at the 2-position hydroxyl group, while theoretically possible, does not appear to
appear to be substantial in the products of the invention.The cyclodextrin derivatives of the
present invention are obtained (as discussed below) as purified compositions, for example as
compositions containing at least 95 wt. % of cyclodextrin derivative(s) with the substitution
occuring at least on the primary hydroxyl group of the cyclodextrin molecule (i.e. Ry, R, or R3 of

formula (1)), as determined by 300 MHz 'H NMR). In an embodiment, purified compositions

containing at least 98 wt. % cyclodextrin derivative(s) can be obtained.



wei ght of the conpound woul d increase by about 21.9, although the anmount of
active conpound delivered is the sane. The dose of the pharmaceuti cal

active amsormoheses72adm ni stration of the pharnaceuti cal pcorgseaonsa20 Wi | |
depend upon the intended patient or sibject and the targeted m croorgani sm
e.g., the target bacterial organism As further described below, it is

of ten advantageous tg mll .the %har maceutical active to a small and uniform
particle si 2Bon¢enBPdinenty thinis ta EPW%@E\@@@ the .S ha 1 Rgvi 345G disglesurg can
be perfar: i . @&ﬂ% e i skill
in the Vg{rl{l?gpﬁﬁ%é\%a@ odi rr%r?% se?%?%%\@tb :recallég Si z%&cg(?\hgégﬁ#‘g{tﬂ? E@Eﬁe
phar maceagtane alheacddtioe perdacgeméredll i pitetmoataoutonidodbhd quaotiSestad vakuhstitut@id

mcrons. In anotther errbodilmant, useful particle size ranges for the
phar maCSHPASHN SRHMEMAFTalt L om about 0.1 microns to about 20 microns. In

anot her embegbARBhbodARALT RBAIPoLiELEs Sf tAE iVBREGS uhRhcttl 8y AGEXFRCRLUIYEA
active are fromabout 0.5 mcrons to about 5 microns. b. Cyclodextrins The
conposistbstandially rarhevedr wh the icmainng orpuecibiep (lics e<Sawvie e dlbepexnosition) Bangt i mes
abbr evi al 6d. %, O e AUELOEXLE NS B8 GYE L6, A dosaRshALl R gamPosed of
five or rm?equglilp%a- é)feu8opyr8805| ae“ gnftsT FrESugar un%‘f‘s.pod/col odextrins

are producedt fhoam st tehthbyth o adieh &fused aydetiilse o BYab&ix@ins 4y tltaded td bas
havi ng si x sugar units are referred to as al phacycl odextrins (al so
" a- cyclserpsate fiopsthe varghlpoeed te defincrbe iwgoloay ssrbetidigraciddqiyaiyss. referred to

as beta- cychgdexy @jﬂ;{a %Jb?@tu?e%‘a?%ﬁ QgL %&(_}g zgg%lode%‘f g?rgx?gti%mtﬂ@fﬁieg&tei ght

sugar units are refetr 0 as gamma-cyc rins
" g- cycliobarbdn hms"Hheen Qscdbadekiorposssa e additidiernadedy enlipaded solitiktyHandbook of

Phar maceuti cal . Excipients, Third Edition, Edited by A H Kibbe, pages
165- 16@}6161%&%?%@3&11%59% et H@ﬁgV%%EP%PWOBWHg?aPﬁag e AT REae rrggton
(2000) 1n oY BABo el A OLALIEY (RYmbRI BLRAYCELARIEN Byl SRR RrfRAfildset V.

Cycl odextrins, which are cyclic oligosaccharides, 'have been reported for
use i n domanstetaindgtigibld membtaat idongntioal Tog mpudrsulzsatitehsyclotektra derightivasf

phar maceut i .cal oduct devel ppnment have reported vari ous fqrnulations and
gl o G S L e e U NG SN A e

tol erabi |l itYynghe bRbsEMRROUBPTOEdTEN AL dt @ Sics RRQchibREd BRI R, colhpasitiBad &Mt No.
6,407,079 Bl, to Muller et al, issued June 18, 2002; U S. Patent No.

5, 874, Aiginvensios; edntziniag <@, ifeiexdmipdblcsrathyn 2%, ofigggacted ta-prgledexts, 306, 645,

to Stella et al,. issued cenper. 27, .1994:. .S, Paten 134 127, to Stella

et al. ,ex?‘“slglﬁef%r SFHRPLENS E‘SB%% A geEf?dst.o PRrER byr%a.rer%?ré‘g%,?‘?%@%%n-%ﬂ‘&%r et

al ., i ssibedinkantanpogiBonsl@zaini@aCEmewhahigher bmotiets @bynicnaed pai-a3icdddxyrin,

reference in its enti r'eté. . However, al though cycl odextrins have been taught
t

as excitfh wstld forprakaginpnsptiong

The allowance for residual beta-cyclodextrin can be broader for a sulfoalkylether
cyclodextrin preparation when used in an oral formulation. The oral absorption of beta-
cyclodextrin can sometimes be limited (if it occurs at all) and the elimination of beta-
cyclodextrin in the feces would preclude any nephrotoxicity. However, the level of beta-
cyclodextrin which might be tolerated in an oral formulation would still be dependent upon other
characteristics of the material particularly on its intrinsic aqueous solubility.

In one embodiment, , the sulfoalkylether cyclodextrins of the present invention may be
used for oral formulations, even if unreacted beta-cyclodextrin is contained in an amount of up to
about 50%. In one embodiment, the amount is limited to less than 40%. In one embodiment, the

amount is limited to less than about 25%.

Preparation of the Cyclodextrin (CD) Derivatives:
The cyclodextrin derivatives described may be generally prepared by dissolving the

cyclodextrin in aqueous base at an appropriate temperature, ¢.g., 70 degrees to 80 degrees C., at



pharmaceutical conpositions for intravenous adm nistration, not all
cyclodextrins are automatically useable to provide the desired fornul ation
char act erwetzno#ses7d benefits. Based on what is taught i rCrhis2é00tes2ad ur e,
one cannot apriori select a cyclodextd7in for use with a particul ar drug
product to obtain the desired end result. The final drug product

formulation is the result of, a_conpl e interplay of solubility bility,
and t oltR& Heheh Comﬁ%tr%,tmma%{zkerfw AP goe&reparrﬁﬁaea‘)de@fieﬁﬂeﬁw%lvabe 1 509% by

wei ght Bfolifent ﬁ@EEfﬁS b bABunt!dJF aﬁldgéﬁaﬁﬁat% bﬂ?dﬁ%%or%e@ﬁorfﬂl‘x‘rlé‘t%‘tf?@ﬁurﬁ@ér%@xw ic

acid antimcrobial agent conpris rom about 0.25% to about 20% by wei ght
of the mrdcﬁmfsprtmm CD hydoeylendgdiresoahtis added vathnmpesiots gtivsingfo @Itseregn@smlat

i nvention co cl odextrin selected fromthe group consisting of an
al pha- CYRPE, d’gg ﬁ%eroge%@ﬂ%ﬂ? €l odextrin, a gammacycl odextrin, and m xtures

thereof. |nTQnge ﬁdi’@ﬂfé'c%l@ﬁexthﬂ%eﬁm@%f é@&ﬁb&ﬁm&ﬂ%e%@saefﬁblaf M@lﬁﬁﬂo‘?ﬂle
conprise a cyclodextrin sel ected fromthe group consisting of

bet a- cydiybadianei Wﬂeap@aimtodkr@nmbemf inkplesefdC Irusadu rSet§ed het wold be readily
Bet a- CYG {odex% RS, US rel n corg)ar n et
r

bet a- cy ¢l OUEX ong:o e,skl L1 ln TS art, 16 T Poedg?trmy {1§a ¢13Vxet ! %ne 5 Fo({mfent

ere Ins are

furt hemcetes Qﬁlahﬁﬁin! of dlky® sul?@ﬁeﬁi&wm th@t sﬁfﬂe?d £bo%e id uQ;eﬂ/L(Dﬂhef cyelodektrin | ssued
June 18 2002 which is incorporated by reference herein_ in its entirety.

Thi s d?gvifaﬂteémovm&mth%sreﬁeﬁléweaté@raaréyéﬁm%réwﬂmaﬁ& Magandéy r esponding to the
fol I ow ng fqr Ml &@m&?{&?&t@f&lc?ﬁﬁe‘ﬂ& 635)1 %93 ﬁs&lﬁcﬂ\ﬁ' @%esngo%ﬂylleH&P R

are hydrogen or ydroxya groups an the resi
opt i onalfkhe dbbylahlfyﬂe aho uqast;lort méxthetiadidyted od@xinreqnaletohenc diawattigaral

wat er - squ1I|t .8 .g.in. m wat er eerrbodlrrent t he
resi dudSUR yiﬁupe@ BY%aﬁglg% %3'816 futiopds ‘ihé’éa £ fREPVe
opti On%lnbﬁ(rltl?éas f@il&%dw Qd’lfééntra{tﬁn@F%é&%ﬁutﬁ)mqﬂﬂm&an&he bet a-cycl odextrin

ether having a water-solubility of nore than 1.8 g in 100 ml water. In
still anot hdhcembauimtedsolutibe isrtbeni su]oga@tdé tanen- hydhangwdirdnyhtoglraphm@ @mnovpar t

of the residyes R i,0n Ky 0 et a-cycl odextrin

et her HAR2 tﬁgﬁy%iieg;?gn fgé aijfeteé gleqariﬁ)r ]fiﬂé%g%lrgdar%ﬁ 400 M water. In one
enbodi ment, TeRaD bl ih Yhi€thehiidd ey Beh emlmﬁﬁé(d 15;» Endin mefhoud, @ 23 Hy&hysed
in which sonme of the residues R are ?in r oxyet hyl dr oxyp

di hydr @sztwﬁ @fpfwlogmupgluc@p@ﬁrw&lrw;@ agyf, GeMelej%@l@nF%tafgl;r%/h@s QDhbftfalﬁce
be meth ea s g § I@B gwlg)ull?slx %_llrl]cotgaleml S are fﬁgeeiﬂtoget&%e[hl%%%h qui f) d M?t%

met hyl at'e a- cyc odex ers w roﬂps

bet a- cyg Wbidxetdmgloedse @uitﬁareaﬁlkédl%geﬁhéﬁ ok panmafCo A @ﬁfcll’(&ﬁght glucose units are
O fenl egun sschrift 3.1 18 218 do not come under the present invention. In

one enthdl gthen gF # mixtugg theyesf. ol axsrembedineddieta ¢ R léwévh fer prgduetion of| ky!

partlally derivatized products of broad utility.

As noted herein and depending on the cyclodextrin derivative sought, the amount of alkyl
sulfone used as the derivatizing agent should be not more than about one molar equivalent, based
on the number of primary hydroxyl groups present in the CD, although the optimum amount may
be somewhat dependent on the reactant concentration. Lithium hydroxide, sodium hydroxide and
potassium hydroxide may be used as the accelerator. In one embodiment, sodium hydroxide is
uscful because of its low cost. Its amount must be more than about 30 molar equivalents, and
should preferably be in the range of 80 to 200 molar equivalents, with the reactant concentration
being set at a level higher than 10% (wt/wt), preferably in the range of 40 to 60% (wt/wt). Any
solvent which is substantially inert to the partial alkylation may be used as reaction medium.
Typical examples are water, DMF, DMSQO, and mixtures thereof. In one embodiment, the use
of water alone eases after-treatment. The type and concentration of alkylsulfone and alkali are
not critical to the reaction. However, the reaction is normally carried out with stirring at 10° to 80

¢ C for one hour, or at 20 °to 50 ° C for 5 to 20 hours.



groups (nethyl, ethyl) nmay be suitable in accordance with the invention if
they have a | ow degree of substitution (as defined below) of 0.05 to 0. 2.
Bet a- cyclwoenrtwises7zs a conmpound with ring structure con®c3ttise@obs2Zo anhydr o
glucose units; it is also referred tos8as cycl oheptaanyl ose. Each of the 7
glucose rings contains in 2-, 3-, and 6-position three hydroxy groups which
may be et her| fied. In the partl ally etherif ed betacyclodextrin_ derivatives

used accor dil§HBUSHEMMAAEKESedHn gHE ficldanay e crpplexed Ry spys gnd priyhe
et heri f4, &%nw &&nhgear@g&ﬁxaﬂ Iléyétlogrnwaﬁesa'frﬂfs%rihae&@&taac mﬂf %:vﬂﬁ %gnmo@\lews

groups. en et ying wth hydroxy a roups be carried out
by r ea@iualyms \a/d$d11pmd11ech:«nnateglpaphyiwmg aatlqud:cbdmrmal déma geheludeyr ewl ather

substi t n is,stated nmol ar substitution . iz. in e al kyl ene
oxide adioB SrdiRiGaedSuRte b e bbb S oG Beedig Yre6.
In the cbpf&l!‘y@l&saa!nmblthe%ﬁﬁmnlaéd I%tﬂ%ﬁ@[@tﬁfdccsb%{&%%hg iRrdésed in accordance with
the invention the nolar substi ion is between 0.05 and 10. I n another

enbodi ment , SuHealkpl herw plotdextun idemnvétiy eb@&@ﬁéém@n mnchdd splfohutylathsr her

enbodi nent IS t.0.25 to about 1. The
etherif?@' ?%%n%¢?49 ?§%P{ ﬁﬁmr da %?Xyng directly as degree of

substitutiomd &s)np‘l)@dif agéullféﬁﬂ@l sthéd cyMlid@ﬂrlﬁ?deﬁifﬁIV%dlséﬂﬁDH@‘ein&n@uﬂ@l’C 4pongll et e
substitution. Partially etherified betabeta-cyclodextrins are used wthin
t he i nkeht RegistinNembeb hfG13d4esi des hydr oxyal kyl groups al so aIkyI gr oups,

| 05
Co 2 0. 1 onE iriptrfh BinpHea thin obfe 19 B B0 D0 By nRlLRERT b bbRBoRlions P
bet wee r]n Burthet ombodimehts, theeyelbiiledirmeimprisbefrolagbea B4 tcatosit 4®%thyome1g\lilttdf

al kyl ups i s. bet ween a out 0.5 and abou . I'n one _enb he
mol ar ?%nlﬁ’fsmc?f“u n gt fH@ o hodgpntt, rﬂil%CYéiWém COPAGE frfmaﬁaoagﬁ %040

especi %ln}& 3@'@993? weight bOthd cémpbﬁtl&[‘ eln%fépﬁgih'%?&hbo&ﬁ%m% OBk G0 d e N g agent

is used In a ar excess. Use corfpl ex formng agents are especially the
hydroxyemmymﬁfhydabxyﬂﬁﬁﬂ@mbamdﬁﬂﬁhy@mQXWpfd@wbm@bmaon t heir correspondi ng

m xed ethers, and further m xed ethers with nethyl or ethyl groups, such as
met hyl - hydr oxyet hyl , net hyl - hydr oxypropyl, ethyl -hydroxyethyl and

et hyl - ydr oxyRteppy! ether of beta-cyclodextrin. The preparation of the

hydr oxyal kyl ethers of beta-cyclodextrin may be carried out using the

met hod of Uhson@@mboct@entsthﬁs@nmmtlogmﬁtébp@smte@‘eﬂnapn eempischisers abat 0.1 %

32, 168 500y g T ToTorRY prSid e orh BUAR 410 span BB ool ™

(1983) en¥odiibned i@ abOht 396 taliye Qmemttéﬂ mncc@ryebﬁlrmreﬁaab@dimlams from about
reactldgbeta cycl odextrin in a basic I|qU|d reaction nedlun1conpr|5|ng an

akal i Y&t 3Rt Yk daterndt definapga eQmpesHiIN, glleéﬁnqughgﬁ weecHrhpderienaisd gent

(e.g. d 4F ygh Wﬁgh Heahs ﬁc%aa[}%}fé%tt[? eeei"ﬁ altcﬂﬁlpgé&&ﬁ{ne Slume of
hydr oxy ng and optionally al ky at’i n erifying a e.g.

ethyledGO%X|de

d. Sugars and Sugar Alcohols

The compositions of the present invention, when further made into a lyophile, can further
comprise a sugar, a sugar alcohol, or mixtures thereof. Without being limited by theory, these
sugars and sugar alcohols are believed to aid in the formation of the lyophile during the
lyophilization process. Typically, the lyophile is made by drying the composition under
appropriate conditions, such as, for example, by freeze drying. Nonlimiting examples of sugars
include mannose, sucrose, dextrose, sorbitol, mannitol, and mixtures thercof. Nonlimiting
examples of sugar alcohols useful herein include mannitol and xylitol and mixtures thereof.

In one embodiment, the compositions comprise from about 0.1% to about 50% of a sugar

or sugar alcohol.



propyl ene oxi de, nethyl or ethyl chloride). Beta-cyclodextrins useful
herei n include hydroxypropyl - beta-cycl odextrins. Exanpl es of

hydr oxyprwpyebtonsssr2cycl odextri ns useful herein include €aviuseansd2dd HP7
Pharma, CAS Regi stry Nunber 128446-3395, which is a

hydr oxypr opyl - bet a- cycl odextri n having seven glucose units and a nol ecul ar
substitution ?er anhydrqQ glucose unit of 0.86 - 1.14 and Cavitron(r)W HP5
Phar ma.® whi d9IYhYAEoR{APHRG EPBIRPMNEet a- cycl odextrin havi ng seven gl ucose
units and a : [ I Qi : I - 0.73.
Sul  oal Kyl L Ray Seyaling e oo R e DR 12 945RA SoBide Ry B ns
usef ul amene¢ompauotudée polyhpdibky hmetchrempoyed sdepdraterfraie pid/ddds nes erfaontphass
descri bed i . S. Pat ent 5,874,418 Stella et .al.. issued February
5. 1045 palydra; otroRpd OBths Ferpaytonsotfe lefersfnGhridh.; Tt SEkaRber 27,
1994,  ahpRdcohidunt iSe&Rfdlyfd Cat esthfigft Obrafdicl Ot c?f:lidv@dfn nd 2@P@5 28 Gndde S.
Patent No. 5,134,127, to Stella et al., issued July 28, 1992, which are

i ncor pdydtoss shgstituohes ambet least enqamine (¢ighicr substifutast o unFihsttntgshisebrtisductiescr i be
the sul foal kyk, gt ber, cYelaset s, a5, followss, Thlis. hnviension @lisg,pr ovi des
cycl odextrin eIV AT VES St aby e ¥oryp arnacé%{igdi use. eSe®derivat i ves
are suicbabipenliono Cse R@gisﬁ?r alunitat bDgY-ag8ning iYaltdkeivagss heglpming, dgpeliat hrat e
conpl exes which are useful in parenteral and other pharnmaceuti cal
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al kyl emephiS{tol; griops- | -mothybn@nddous totHa(9ed-Mghyelghramiifee Meghiimihhat t hese
conpounds.  have been dj scovered to pos very lLow |l evel of toxicity is
Surpri %\ﬂﬁaylg CmﬂaMﬁkylgwgarameow-wﬁ-yg-ﬁg-ﬁﬁ?wnﬁf‘aPﬁw&%&ﬁﬁwwnﬁmvat i ves
Must 1 Q@h{loRlcSmilcONSUL LI IR ESSE B2bGE S 730X IEALY hhthe (AL HaRx

" Anor phous ter-Sol ubl e” "Thi'rd I nternational Synposium on Recent Advances
i n Dr ugNdbed DMenyit@y sdeory-1-Bakthylaakeo)S(AG1). AtchbmidablormaB-B7meg8i)e isBhe hi gh
aqueou EO ubility of the cyclodextrin derivatives of the present

i nvent irf®¥and their resulting | owered nephrotoxicity, is further
surprising in light of U S Pat. No. 4,727,064"s disclosure that to
maintain a high level of solubility fes cycépdextrin derivatives, a m xture
of derivatives should be used. The aq§eous polubility exhibited by the
present sul foal kyl cycl odextri Igl X ygs?qggg&ms to be obtained through
sol vation of the sulfonic a¥eM noi gti e€s. ] rhus "het erogeneousm xture of the
present cyclodextrin derivatives i3 not requi renent for the observed
enhanced sol vation to occur. A thof§h a Rfxture of sul foal kyl ether
derivatives can be used in accordance with the present invention, such a

m xture is not required fqr enhanced salubility. :
5 one er%’bloc{lrnent, the pol%ygroxy an%ne cornpo&fld comprises from about 0.1% to

t

about 50% by weight of the composition. In further embodiments, the polyhydroxy amine
compound comprises from about 0.25% to about 20% by weight of the composition. In yet
further embodiments, the polyhydroxy amine compound comprises from about 0.5% to about
10% by weight of the composition. In yet further embodiments, the polyhydroxy amine

compound comprises from about 1% to about 5% by weight of the composition.

f. Chelating Agents

The compositions of the present invention can further comprise a chelating agent. The
chelating agent is defined herein as excluding the cyclodextin, the polyhydroxy amine
compound, or any of the other components described herein, even though the cyclodextrin, the
polyhydroxy amine compound, or other components described herein can also have chelating
properties. An example of a chelating agent useful herein is EDTA, also known as

ethylenediaminetetraacetic acid, or a salt thereof. Useful salts include, for example, a sodium



In an enbodi ment, the sul foal kyl ether cyclodextrin derivatives of this

i nvention have structures represented by forrmula (1) shown i medi ately

bel ow. Fowvoubw/iFeswkerein: n is 4, 5 or 6; RL, R, R3, RRCTRB200R0642RY, Rs
and R9 are each independently, O or a00 (C 2_ al kyl ene)-SC3 ~ group,
wherein at |east one of R and R2 is independently a O(C 2_6 al kyl ene)-S(V
group, for exanple (CH 2)m S(V group, wherein mi to 6, for exanple
2 to 483lte @ta%m@ﬁzwg@@w @@azmééﬁﬁs@ﬂnwe&ﬁé ﬂ@ffe salis. Agoexagple g5

S6, S7.of2nidffe %aft 6r £ ﬁﬁ%d §aﬂq§fﬁ% Qﬂﬁf&%dﬁ}lﬂl%&%ﬁl@ﬁﬁ%ﬂlﬂ &%IﬁT'Aa(I\'tq@ ARl €

cation which 1 ncludes, for exanple kal1 nmetals (e. Na+, K+),
al kal i mmtelwdlkpdmnaalsof EDG A, alSakgowivigs-2isodiammiini amsivsoisl hmdmarﬁones cati ons

h th t . Ci. 6 I di
o Fanotai i s g X TS e AR SO R s ooy forgse ¢ 4
o (C Zﬁf&hiﬁl/dtﬁ@%ﬁe'é%%&?sﬁfo%@f th%g%es@fftﬁﬁvérﬁloﬁ O (CH 2)m SG3 group, (e.g.
OCH2CH2CH2S(C3 or 2CH Si to S9 are as defined for fornula 1,

supra. In ari@ph@ﬁmb@djmhmﬁdlﬁ(@i)um ﬁDTFRQOTamIS@RﬁOQF @Oela@l(?()l@%d@p@uﬂ@rﬂtolo/y, a

O(CZ aIkIe SO 3 for ex a ) OCH
AR L R s S T
supra. |al301i9tﬁmd’.§ﬂ% @rdb@dn 0T850% b$ weidhit ofmel%%nq)bemaﬁ ﬁeidtrﬁ@dldrr@nﬁwmﬁnr@ﬂies (2)

or (3); supra; at least one OGR, Rand Rg is a O C2-6-al kyl ene-S(V._group,
for exaigranyEDT (Amnzaﬂszs@vmgqb@ubo @b%to m&%@ﬁ@@c@e@t CHROMPED SO )

t 0 6
> rodn P st RO Rl TR BrpbrisiiBE 0 O B AP SR RERRES Trdbobi2)
gr ou p, Of(Dlrl Yexthp Ic&mpo@u(rf}ld? hbauBOD) lg?/mfphé eorgposicH? GHAGHR GOB3 %rof the
OCH2CH2CH2CH2SDB ) S9 def d f f The
"al kyl ERBPOSIHER, -Oalah%t 0. qlﬁ% f e 5@%505(@0% or abayt 0 Sta ¢ ?fjége %Oméqus%ﬂ%e% g
group @ro1iel, 41Be abikydaHdd 8% Aodurelodde, &%@cémﬁt?s?ﬁonaﬂﬂa%ﬁlﬁﬂ@*P@f%’of%ﬁ’é ur at ed

and unsaturated (i.e., contalning one doubl e bond) dival ent al kyl ene groups
and noromabghon, a;lrlawut@r(ﬁt‘}fi(sof thesqmapd)smm pr abidwe 0t020%a Sfdh& eoropdsitiam. tTHicse t ext
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etheylenediaminetetracetic acid.

g. pH Modifiers and pH of the Compositions

The compositions of the present invention can further comprise various materials for
modifying or adjusting the pH of the composition. Such materials include acids, bases, buffer
systems, etc. Nonlimiting examples of such pH modifiers include, for example, hydrochloric
acid and sodium hydroxide. Examples of other useful materials include triethanolamine, sodium
carbonate, and lysine. Furthermore, the polyhydroxy amine compound, such as described above,
can be used as a pH modifier. More specifically, the polyhydroxy amine compound, meglumine,
can be used as a pH modifier.

The compositions of the present invention should have a pH so that the composition is
suitable for administration to a patient or subject. The compositions have a pH from about pH 7
to about pH 11. In further embodiments, the compositions have a pH from about pH 8 to about
pH 10. In further embodiments, the compositions have a pH from about pH 8.5 to about pH 9.5.
In further embodiments, the compositions have a pH from about pH 8.8 to about pH 9.2. In

further embodiments, the compositions have a pH of about 9.0.



conponents of the al kanol groups, in which the hydroxyl groups may be
situated at any position on the alkyl noiety. The term "cycl oal kanol "
i ncl udes woobmisss7at ed or substituted (e.g., by nethyl ecTaskglpseye! ic
al cohols. In one enbodi nent, the presédnt invention provi des conpositions
containing a m xture of cyclodextrin derivatives having the structure set
out in fornula,él), where the conposition overall contains on the average
at | eadt 1 avlitional Compenentsy| sul foni ¢ acid noieties per cyclodextrin
mol ecul e, ThoRbAEHohdWIERL bRTR RS P UERNGRBREREL bANS: FOUAUToAS
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enmbodi @ Hte, presgbsmyenitonobugh lrtgln@h@lt@m@ﬁldiedwt layedrad Xigrited it s yenih(d @ cthanol);
t heor etci o?lnlt%{ WRS i bia?lh' drge%vaqgftes feg%er%rtht Lo RRGL dt119m &nod esgu? toita?sl i in{] the
productg ot Re " ThES At on . The cycC eXtr? nPders vatives s he p?esgﬁ%
i nvent ivefizoatey; altoridasd [€.25 baty Bedisisrio-Baheul: (ABHAUY, bliyedeCRyRositbivomns, for
exanpl e _as_conposjtions containing at least 95 wt. % of cyclodextrin
der i vat(iBdTs) and vitarpind andodtantin & esteroweches fgoplerplasstatadnsurfagtaptsi Hyry
hydrox$5“gg up.of the cyclodextrin nolecule (i.e. Rl, R2 or R3 of fornula
(1)), as determned by 300 MHz 1H NWR). In an enbodi nent, purified
conposi t i ondn onont@badimgnathe @agiosi®iSnwbf th#poyaitanhextion todprisevataria( Shhecan be
obtai ned. ] n one e odineqth this.is to pe contrasted mﬁ%? the U. S. Pat. No.
3, 426, GHTIET G509 HETHOsupR lton ¥pdlins 2bhPATRIALISANY AsRP C N pEatiet s t he
react i oBBhifio WihAUeX! & bitrith Lh 1 SlikioRRd 163Gk AR vid el v.eAC! | on products
inthe "GO | patent contain considerable quantities of unsubstituted
cyclodextrin starting material. In one enbodi nent of conpositions of the
invent%on, react ed cycl odextrin has been substantially renoved, with the
renai ni°hg i#%ﬂpﬁﬁpgs (i.e., <5 wt. %of conposition) being inconsequenti al
to the perfamarbsPostiodd T tBY fleQdR XivehiloIe nv.alk i Rip CBRY @itibh RGuipMIRCSIJt | on.
It should be noted that the variables used to describe the cycl odextrins
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carboxyl ic acidyoriMabiyesen T0ERTDE S DN Yo SHBLbh Wad.alkul o sultoni o
acid cyclodeikpln &erfvaglves ot "t He 6¥e ent ST RVENRT R e "heeh 3lscovered
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di sruption: nono-substituted cyclodextrin derivatives

sublime directly from the solid phase to gas.

4. Packaging

The compositions of the present invention can be packaged in standard, commercially
available containers such as vials for liquid or lyophile storage. Generally, the vial is glass. The
glass can be colorless or colored, clear or amber. Various types of closure systems can be used
such as screw vials (closed with screw cap), lip vials (closed with a stopper), or crimp vials
(closed with a rubber stopper and a metal cap).

Additionally, the compositions of the present invention, including a reconstituted
lyophile, can be further diluted into an intravenous delivery bag or bottle.

The invention encompasses kits that can simplify the administration of a quinolone
carboxylic acid derivative or a composition comprising it to a subject. In one embodiment, a kit

of the invention comprises a unit dosage form of a quinolone carboxylic acid derivative. In one



caused about the sane anount of nenbrane disruption as the hydroxypropyl
derivative. In one enbodi nent, inproved characteristics are achi eved by
puri fi ed worpomists7ens of the invention, containing <5% pCorusecoanpd2eo | ess
than 2% of unreacted beta-cycl odextr42n, for exanple for conpositions to be
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corrp05|t|o s containi g somewhat hi gher unts of unreacted
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terrperat egrees egr ees att oSt concent rati on
possi blcentaiﬁar exarrpl e, to prepare the cycl odextrin derl vatl ves of an

enbodi nent herein, an anmount of an appropriate al kyl sulfone, corresponding
to the number of noles of primry CD hydr oxyl group present, is added vvith
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prepare the cycl odextrin deri vat ‘es of enbodi e ein, a nolar
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used, i used.. .woul d be readil.y. det er m nabl one of skill in this
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derivatives provided by t he present invention are prepared Miutatis
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di | ut ed" i ]tﬁaneaol VO uAe wat er“And *nalt Fari ed WAMan'9efd such as

hydr oc rmlle@hﬂcﬂluaeesd;tanﬂmpsgbwdc@ﬁaw@uﬁ nesetidhal yunesmyinfredinine Anaputddci es
foll owed by concentration of the solution b ultrafiltration. The
concentMfgetan, a hinggaligrresistaptrganisipjineetion. El’(?eicﬁh)ﬁtéx% AERGIONE KSRt SE¥Ephy t o

FENMDVE sositive infection, a ciprofloxacin resistant methicillin resistant (MRSA) infection, bronchitis, a

complicated skin and skin structure infection (¢SSSI), an uncomplicated skin and skin structure
infection (uSSSI), a community respiratory-tract infection, and a multi drug resistant (MDR)
Gram-negative infection.

The dose of active compound and mode of administration, e.g., injection, intravenous
drip, etc. will depend upon the intended patient or subject and the targeted microorganism, e.g.,
the target bacterial organism. Dosing strategies are disclosed in L.S. Goodman, et al., The
Pharmacological Basis of Therapeutics, 201-26 (5th ed.1975), the entire contents of which is
herein incorporated in its entirety.

Compositions can be formulated in dosage unit form for case of administration and
uniformity of dosage. Dosage unit form refers to physically discrete units suited as unitary
dosages for the subject to be treated; each unit containing a predetermined quantity of active
compound calculated to produce the desired therapeutic effect in association with the required

pharmaceutical carrier. The specification for the dosage unit forms of the invention are dictated



unreacted cycl odextrin, and then freeze-dried to yield the desired product.
The CD used in this invention may be any CD obtai ned by known net hods,
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applying knowledge obtained in relevant pharmacogenomics studies in determining whether to
administer a drug as well as tailoring the dosage and/or therapeutic regimen of treatment with the
drug.

Generally, an effective amount of dosage of active compound will be in the range of from
about 0.1 to about 100 mg/kg of body weight/day. In one embodiment, the amount will be from
about 1.0 to about 50 mg/kg of body weight/day. The amount administered will also likely
depend on such variables as the overall health status of the patient, the relative biological
efficacy of the compound delivered, the formulation of the drug, the presence and types of
excipients in the formulation, the route of administration, and the infection to be treated,
prevented, or reducing the risk of. Also, it is to be understood that the initial dosage
administered can be increased beyond the above upper level in order to rapidly achieve the

desired blood-level or tissue level, or the initial dosage can be smaller than the optimum.
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of the ab@lets%ﬁtmg @t ﬁn&@hﬁlﬁtl%é g, bOYtHPAP avy 2bont 823 Bigp akmvd 105thang,

| yh t
oy dP Sy S WIS 6ATRIN0 Ml AEO LG, 1AM P EARDL A 7sTEBAC R0
pol yhydboutyl 24 fintpe ab@.ﬁﬂ@ﬁl(ﬂ]dlgl, sbaye 127 AaikyatawuCl 300smgf abaug 2,5 g abotiteld,50ang,

cyclic nd havin or nore hydroxy su nd at | east aqn
2 ne. CEPYHar> S abet JeBame Tt 40 e ¥@&j et it 5 me s Efas 1308
enmbodi nent-fpd ﬂ%?eé%ﬁlglg&égsoﬁ{ uSTLNSr SRTRAAEh (§l e BRYDMHAOBf HBYLKLM B8ention
corresponds to

egl stry Nunber 6284-40-8 and is al so known as
megl umaneprdigSR) tlr_b-mimmiswﬂthe(plewmyha/nnm@) -Dregoregoingl dosés-dvie piryiculxlg lusefalmi ne;

T deoy R TR SeBlE o el oy pEedeg S binyption, prticularly

1- Deox¥hd comdumtl RABRASO ik Addhs dé@aﬂax)amh"a?(ﬂbﬁé’rlngﬂcét&ﬁﬁll? 8ccelRBleWalts) esters and
Met hyl gl ucam n; Met hyl gl ucam ne; N Met hyl -D(-)-gl ucam ne;

N- Met h)plmdl)-l@ thergpfne.  NMet hyl gl ucami ne; N NEt hyI sorbi tyl am ne; NSC 52907,

NSC 7391. all %Oders% Qe &4 Or}‘gl N%ni?m Cl Ollrall when dosages are .

| - deoxy- | -(rret I%yPam no%-y%ed)f;. A‘Chem Ca ’r%runle Por He ? ne’is as

f ol | owslescribed for a pharmaceutical active, the dosage is given on the basis of the parent or active
moiety. Therefore, if a salt, hydrate, or another form of the parent or active moiety is used, a
corresponding adjustment in the weight of the compound is made, although the dose is still
referred to on the basis of the parent or active moiety delivered. As a nonlimiting example, if the
parent or active moiety of interest is a monocarboxylic acid having a molecular weight of 250,
and if the monosodium salt of the acid is desired to be delivered to be delivered at the same
dosage, then an adjustment is made recognizing that the monosodium salt would have a
molecular weight of approximately 272 (i.e. minus 1H or 1.008 atomic mass units and plus 1 Na
or 22.99 atomic mass units). Therefore, a 250 mg dosage of the parent or active compound
would correspond to about 272 mg of the monosodium salt, which would also deliver 250 mg of
the parent or active compound. Said another way, about 272 mg of the monosodium salt would
be equivalent to a 250 mg dosage of the parent or active compound.

In one embodiment, compositions of the invention is useful in the manufacture of a

medicament for treating, preventing or reducing the risk of infection in a patient in need thereof.

In another embodiment, delafloxacin, or a pharmaceutically acceptable salt or ester thereof, is

useful in the manufacture of a medicament for treating, preventing or reducing the risk of



I n one enbodi nent, the pol yhydroxy am ne conpound conprises from about 0.1%
to about 50% by wei ght of the conposition. In further enbodi nents, the

pol yhydr oxg 2arases7eonpound conpri ses from about 0. 25% t eCahisaid6eby

wei ght of the conposition. In yet fur4sher enbodi ments, the pol yhydroxy

am ne conpound conprises from about 0.5%to about 10% by wei ght of the
conposi.tion. In yet further enhodi nents, the pol yhydroxy am ne conpound
conpr i $¥EHIGMIER! 1&@)@%&&6_5&3%1 cmsga%%sfiuf °orfpsl P{GHONS .

Chel at 'n'agoc/éaﬁatpae&ﬂsnig,amgfz%ﬁa%%&meﬁiatQﬁabgsmﬁnfwﬁﬁn& Lflfor el MFClIBH,
conprise a chelating agent. The chelating agent 1's defined herein as

excl udibagtetehea,sypticedex tendocardigs, polayindergxyulanshnet iotcpownd;asararacyessf t he

ot her components. described herein, even.though the cyclodextrin, the

pol yhy dT B HeR EE BN SF R heE B iponen e el BebBieareniontsln af so
have chgleaidn)d bBhOREEILRSa joM iR, & nRfthidilleNRlsRtdnh 8raPBRREHREl M busherein i's
EDTA, al so known as et hyl enedi am netetraacetic acid, or a salt thereof.

Usef ul iefgftian, pveheedeycir-resistanbfiplesncoaci dnldttioms allinezadidpgsisteni argamsin infeetion,

cal ci “Tt?e‘%‘c' Hosid TR %?osniel“llrmis aalll tGraaDIgiosmV)(etthreet?onOfa & P}gﬁ exaslélllllt i taﬁ’[nmgtﬁla r@lne of
a mxt e of s AmEros ﬁ%xed:sark S CHR oAb S SH Oy SN CAP S MUY QA t Mof

EDTA.  Irésidtant {(RIRSA tibRttidd) ®ratichng] Aoormalidatcaf sk R, skl sackn®mfc@idon deSSHI), um
EDTA, is useful herein. For convenience, the disodiumEDTA can first be

separ atd[upcgpplisatedskisandrkgptiaistise 96eqiion SwS$D, aroBmMNifygeFANAAIY iECt he

CONposSi: I 4. QF ol i i iment, the di sodi um EDTA
conprié%%azrég$%%g§%£8&%8%%&??X a %ﬁ?”ﬁﬁ%ﬁ%ﬁbﬁ%ﬁgﬁgﬁt of the conposition
I n further éndedddEitxacintahe ndhBmdingraxEpR, eoopmdesf 4 canpalidont usefud abtheo t o

about 0. 050% wei ght. of the conposition, In yet further enbodi nents, the
di sodi lﬁ‘%ﬁt@f/&%&ﬁﬂg@%@?m&% @BSORtaE HP8o4A0meBbAE B0 BuPhY wei ght of t he

CONMPOSinhh@hceltftall REEpBIFHORI TR RES: thRRofi Sodi um EDTA conpri ses about 0.010%
of the compositioh, of about 0.01 1% of the conposition, or about 0.012% of

t he conposition, or about 0.013% of the conposition, or about 0.014% of the
conpositiﬁﬁéhqgr about 0.015% of the conposition, or about 0.016% of the
conposi® iTRMIFS about 0. 017% of the conposition, or about 0.018% of the

conmposi ti on,ThRlfoldRelk cRarfH8YiRthet B&cHEPORRBAdMMRiratd brdB@iticnts VRBKRS scope
conposition. These wei ght percentges of the disodi um EDTA descri bed herein

are on of He essnsingentice Tdicisagnplee dicaayy Metotaly fudhe purgeseddf idustistipnee drcer s

and pH gf e, LoD Sdstll‘n%%oTshgftﬁog}f’oesﬂttiﬁv%”ﬁ Qs thg Qfléegt(iaonts.tfler}\e/? Lon can
further conprise various materia or nodifying or adjusting the pH of the

conposipobgile withobt dephingatdin tetpitiandside of liasi@sentiouf f er systems, etc.
Nonlim ting exanples of such pH nodifiers include, for exanple,
hydr ochl ori dngredients are identified by chemical, USP, or CTFA name.

The following formulations are preparing using mixing techniques and equipment
familiar to one of ordinary skill in the art.

These formulations are useful for intravenous administration, either infusion or bolus,
such as injection, to a patient for treating, preventing, or reducing the risk of a microbial
infection, e.g., a skin infection, including uncomplicated skin infections, skin and soft tissue
infections, complicated skin infections, pneumonia, including ¢.g., community acquired
pneumonia, nosocomial (hospital acquired) pneumonia, hospital acquired community
pneumonia, post-viral pneumonia, an abdominal infection, a urinary tract infection, bacteremia,
septicemia, endocarditis, an atrio-ventricular shunt infection, a vascular access infection,
meningitis, infection due to surgical or invasive medical procedures, a peritoneal infection, a
bone infection, a joint infection, a methicillin-resistant Staphylococcus aureus infection, a
vancomycin-resistant Enterococci infection, a linezolid-resistant organism infection, and
tuberculosis. More specifically, this formulation is useful for reducing the risk of or preventing

infection due to a surgical or invasive medical procedure to be performed upon the patient, and



acid and sodi um hydr oxi de. Exanples of other useful materials include

tri et hanol am ne, sodi um carbonate, and |lysine. Furthernore, the pol yhydroxy
am ne compount)osesreh as descri bed above, can be used aspaTaid2masf22@r. More
specifically, the polyhydroxy am ne c¢npound, neglum ne, can be used as a
pH nodifier. The conpositions of the present invention should have a pH so
that the conposition is suitable for admnistration to _a patient. or

subj ectl SURRe s 5o ylatien iy pisterhiustdBIRr ther up ogdepolRoysmripy to th
further ﬁﬂ?@giﬂﬁ"éanégﬁal JRQsit i ons have a pH from about pH 8 to about pH
10. In ? rther enbodi nents, the conpositions have a pH fromabout pH 8.5 to
about pH 9.5. In further enbodi nents, the conpositions have a pH from about
pH 8'8&§8§ﬁ@&ﬁ51pH 9.2. In further enbodi nents, the conpositions have a pH
of abo . O. N, "Addi tional Conponents The conpositions of the present

i nvent i @RnfjRRitfon!df MRIaffRAPIL PRgRMEine FofMuth tiidol IpiRalefoasponent s sel ected
froma wde variety of excipients known in the pharmaceutical fornulation
art. AcAddminisgrationt he desired properties of the tablet or capsule, any
nunber of ingredients can be selected, alone or in conbinatilBB0 E%§ed upon
their known uses in preparing the conpositions of the present ! AVEnt i on.
Such ingredients include, but are not |imtedBawhsetueDts (e. Batckt hanol);
colorapts;, waxes gelatin. preservatives (e g _ npthyl | narabhen_ sadium
benzoaf ligradi@npot assi um benzoate); antMgundapts [e%g., buf yl smedg) /
hydr oxfani sol e ("BHA"), butyl ated hydroxytol uene (" BHT" and vitamn E and
vitami h E esters such as tocopherol acet at e] ‘@H%‘Q@F&H%L WRHEBr bers,

etc. 1D@mgo§mmegﬁﬂﬁmewﬁmﬁl@ap%étla[ovaé.o@b e pr@peNt T [Verty gyp COMPri se

a carrjer. The carrier can be a dextrjose solution or salijhe, at a
phar mageud) cal | y accept abl e concentr

carri ef—taf—he "d..nistereqr*" a—patHent gia e —y-—bag3- P.g €ssHng The
conpos Pﬁﬁhgmﬁ?&WMXmﬁP%§%Wt952&%ntion arémafe ué}%@@conventiéﬁ gquipnent
and m K@, LEChNi ques. Lyophni I 1 zatt on), Zbgo nom?‘gg%greeze-anﬂmng g a
dehydrfation process to renove the liquid, typica ?v wat erf and ot her

rel ati y&agerfot Bijéctiensol vents, from a |matgyi a] . Freeze dryj ng wasks by
freezi pgthe material and then reducing the surrounding pressure and] as
appr opf I &t MaOHading HGlgsish heat to al | oW hel f r ozérs nobi | wat®#F and |ot her
sol venfs—TmmtHematerTal—to subt e dy rect Ty fronrtire—soidphasetogas.
4. Packagi ng The conpositions of the |present|invention c be packaged in

ion. The conpositiofpn conprising a

v AW W__u1

st anda genggﬂner0|ally 1.082
g/ml

Final pH 9.0
(+0.1)

API supplied as Meglumine salt of delafloxacin, 28.86 mg/mL Delafloxacin Meglumine
salt =20 mg/mL as free base

Conversion factor between RX-3341 salt/ free acid =

1.4429

Volume for 150 mg dose, mL 8

Procedure:

1. Weigh Water for Injection approximately 70% of the total batch weight into a suitable

container.

2. Add the required amount of captisol (beta-Cyclodextrin sulfobutyl ether sodium) to



avai l abl e containers such as vials for liquid or |yophile storage.
Cenerally, the vial is glass. The glass can be colorless or colored, clear
or anber .wWanioniss7eypes of closure systens can be used ®aTthiSam9Imes2ea vi al s
(closed with screw cap), lip vials (A70sed with a stopper), or crinp vials
(closed with a rubber stopper and a nmetal cap). Additionally, the

conposi tions of the ese nvention, including a reconstituted |yophile,
can be ﬂﬁﬁ?ﬁ@Pn&P¢H¥%Bn@ﬁ?$ogﬁ di ntravenous delivery bag or bottle. The

| nventi of SEANPARRESY IthbiinildFRcdt@find SRl bifoR Snd ATk Ui didbl e, of 2

gui nol one carboxylic acid derivative or a conposition conprising it to a
subj ect. 4.Aditbe eayodd amnunt of dkfatloxdcin brerdctpddnt pwity eodsali seend andhinix dosage
f or m of %ﬂgfinplgne carboxylic acid derivative. In oneenbodi nent the unit
dosage POIM'$°8"V&%cont ai ner, which can be sterile, containing an effective
anmount oﬂ;qbgqbp oq%eggggqﬁysupoeﬁoq?derlvatlve and a physiol ogically
acceptable carrier or vehicle. Physiologically acceptable carriers include
sal i ne anddgieskmtbibfdmﬁth()h@dms PphasomtewtarcSadiuyn Bydepidelihea 1N
concentr%tlons Su conpositions can be contained in an i.v. drip bag. The
kit canHEH9HES EHieiri se a abel or printed instructions instructing the
use of the Uik el CRERPBKolim@GitH WIRE! Maldj¥&ioch0 treat, prevent, or
reduce the rlsk of an infection. Kits of the i nvention can further conpri se
a devi ce T-inarile Sltassslutionf(oro GbetisHiZtwml ang t he unit dosage forms. Exanpl es
of suchﬁﬁ §§V|ge include, but are not Iimted to, a bottle, a vial, a
syringe an ?lp bag. O her exanples of devices include, but are not
limted to, a patch, an inhaler, and an enema bag. In one enbodi nent, the
device that is useful for adninistering the unit dosage fornms is the
container. 5. Doses and Methods of Treating, Preventing, or Reducing the

Ri sk of Inf . af: eful for
roating, pravert: ub BeReRazil Aol BRI ol HE KRR RGP T  h
|nfectmommomﬁsﬁa&mWakdmmegnmnmaw@post viral pneunonia, an abdom nal

i nf ecti on A rinarwv tract lali ect i oh acter nm a cnnf cem a andocarditij S
Hoh——a—tH-Haty ,

T 111 CTTHTTUOCGT—otr—t

an atirlio ventricul ar shUW%m%ﬁﬁE@ﬂhon d PQdperEmedt cess ﬁﬂ@@&?ﬁ@ﬁgm

meningitis, infection §;%9 surglcal qrydsyasi ve nmedi calj precedures, a
peritoneal infection, A bofie infection,] a JOint infection, §

et hi ¢iDdlaffoxaeiai st ant St@pimgl ococcus ayriddsng nf ection, 2500 mg

vancorn /cln.-racict anf l: .t ar CCCCCI | n'F nr\f | on a | | nn-lnl | rl rncl cf anf oF nanl sSm
i nf ect JjY%ﬁ’féluliﬂlﬁ'ﬁercuI osi “24én?:ﬁ,u nol one res73sjt%1|8t G anposi { lg%nlgnf ect i on al

ci pr of gcjn resistan criTim regigp (MRSA) Tnfeggd g, pbronchity s,
a conpf?%ated skin and sgﬁa tructure |nfect|%n (cSSSl),| an u conpllcated

skin and skin structure infection (uSSSl), a community respiratory-tract
infection, apnd a multi drug.resist G am negat | ve infection. The

dose of actihé fRSENEESAMAATLIARHIE'S flpé)amtrﬁvgf%t Bnisigatpn to ppabientifen,

intrav &13Q43, preventing, or reducing the risk of a microbial infection.

EXAMPLE 2:

Composition of Delafloxacin-Meglumine Formulation for Intravenous

Administration
1000 gram
Batch size, mL Batch
Ingredient Mg/ml % Amt (g)/
(weight/volume batch
Delafloxacin Meglumine (amount as free 25.000 2.50% 25.000
acid)
Meglumine (anhydrous, mw 195.21) 4.88 0.49% 4.880




drip, etc. wll depend upon the intended patient or subject and the
targeted mcroorganism e.g., the target bacterial organi sm Dosing
strat egi esoanw/dbsel osed in L. S. Goodman, et al., The Plrarnsec@bogizeal Basis
of Therapeutics, 201-26 (5th ed.1975)48 the entire contents of which is

herein incorporated in its entirety. Conpositions can be fornmulated in

dosagey uni t ;ornlfor ease of admi nistration and uniformty of dosage
Dosage| GAPESOt orm refers to physical 'y di*88refe - ¥¥°suifed ad%Qnitafy

dosage o B LEDTICT Y Sty R, T eat e0F “@RE [T To FPEar Mg 3o preder pr m ned
gquantify of active conpound calcul ated to prpduce the degired therapputic
ef f ect | Wutassomij@tioen with the required gahar praceuyiscal carri eg.s. The

Specif cation for the dosage unit forlhes of the inventionlare dictate by and

di r ect | ¥ Nodpe@Hsdtor iCltasisl uni que charfactderi sfics @fs- the acti vé-sconpopnd and
t he t hprapeuttc—effect—toPHe—achreved—and—the+mrtatto f | n the
art of | conpoundi ng such an active conpound fpr the treatxznt of

i ndi vi fipal§sy FUrthernore, adm nistratf onggan| be by periodic Tnjectiops of a
bol us, [ or can be nmade nore conti nuous| by i ntfavenous, infranmuscul ar pr
intrapgritoneal administration from an gktlerhal reservoifl (e.g., an
intravg het-e—the—acttve i

C V

transp) o rocedure, it can be provijded'to fhe living tijssue or orgfgn to
be tralsplanted prior to renoval of tiq§QQ)or organ from|the donor. [The
conpoupnd can be provided to the donorl host |ternatively or  in add|tion,

once renoved fromthe donor, the organ or living tissue can be placed in a
preser vat : i i1 t4v. . , the

Bet i ve oot el 4 MOLESR SN AR S ARTRC HROO BB EBIRE 0%y

i nj ecti eait +00 pgmiiasdee bagr it can be provided systemcally, by parenteral
adm ni stratjon, using any of the nethods and fornul ati ons descri bed herein
and/ or Eh%@ﬁo‘ihﬁmtlT:QT [CONCARFAHRN {SFPEFYRG $9 %Cé‘%ny%%ﬁrt of a tissue or organ
preservation solution, any conmercially avail able preservation solution can
be used to advantage. For exanple, useful solutions known in the art

i ncl udeCQovdrsins fairetvoren ddfagloparsi salsolftaei on, Bel zer sol ution, Eurocollins
solution.and | actated Ringer's solution. In conjunction with the nethods of
t he pre%%&f ¥ﬂ%§%tion, phar macogenonics (i.e., the study of the

rel ati ogghink: Re19@8E &R, imdi vi dual ' s gengtype and that individual's
response to a foreign conpound or drug) can be considered. Differences in
met abol i sm of therapeutics can | ead to severe toxicity or therapeutic

fail ur ePfugce@hreeri ng the rel ati on between dose and bl ood concentration of

t he pharnmacol ogically active drug. Thus, a physician or clinician can

consi der applying know edge obtained in rel evant pharnmacogenon cs studies

i n det er mM."Weaigh Whethfer Irtjectimd mppiiosireately 70Pwugf ths totellHatchsweightliotoiang t he dosage
and/ or thg%ﬁpeu%Lc regimen of treatnent with the drug.

suitable container.

2. Add the required amount of captisol (beta-Cyclodextrin sulfobutyl ether sodium) to
the solution and mix until dissolved.

3. Add the required amount of Meglumine to the solution and mix until dissolved.

4 Add the EDTA solution and mix.

5. Add the required amount of delafloxacin corrected for purity and salt content and
mix until dissolved.

6. Test for pH. The target pH is 9.0 (£ 0.1).

Adjust with Hydrochloric Acid (as a IN solution) or Sodium Hydroxide (as a IN
solution) as needed.

7. q.s. to the final weight or volume with Water for Injection.

8. Sterile filter solution (two filters 0.22 um) and

fill into vials.



Generally, an effective anount of dosage of active conpound will be in the
range of from about 0.1 to about 100 ngy/ kg of body wei ght/day. In one
enbodi mrenwp 20tvsesmount wil 1l be from about 1.0 to about POTM$L609/06422000dy

wei ght/day. The anount adm nistered w9l | also |ikely depend on such

vari ables as the overall health status of the patient, the relative

bi ol ogi cal efficacy of the conpound delivered, the formulation of the drug,
the presence and types of excipients in the formulation, the route of

adm nistration, and the infection to be treated, prevented, or reducing the
risk of. Also, it is to be understood that the initial dosage adm ni stered
can be i ncr é&s &othoefoomdlatihes, diwoarsounp p€ EDTévsllution aglddemcteasadapiOdl Symg/aili.eve

t he desired. bl god-1evel or .tissue el., or the . nitjial dosage can be

rml | er ¢ harl ERE CBPRE ARPRENTT RUSFHG OLES cet b aer et domB R et | < 1 rom
about Qpeatiﬁgepmﬁﬁngl,é%dwng%ems(ﬁf-armmuimﬁﬂee@mﬁxarrpl es of doses, which
can be fornmulated as a unit dose for convenient admnistration to a patient

i ncl ude: abdiascon thg abayoigregdtenigrmulpben tapl, thy, folkdyeine MPOf thg indadséest 125 ny,
about 150 about 175 r bout 200 ngy, about 225 ng, about 250 ng, about
275 m,co%gg%ntéso%%ﬁﬁ%maabg%?ng%gfge'about 350 ng, about 375 ng, about 400 ny,
about {425 ng, about 45D10®@mgabendth475 ngsooah%men@m gy, |3bouig Jerdhethy, abput
550 ny, about 575 ny, pbout 600 ny, abgqut 625 ny, about |650 ny, about 67

nmy abgut 700 ng, about|$®Bgey, about 750M08#ge about 775 mgosa&Bout 800 nm,
about 8251 about—85p about—875 71 apout—900 Ty, qalput. 925 g, abput
950 m;?fegeb%ogi “§75 ny, a%%wd?lglooo ny, abgjlﬁ)torfnL)%)ZS ny, abou?lﬁqﬁ%, ng, about

1075 node@abaine 1100 ngj 1@aboulg 1125 ny, [a¥38mEl50 ny, abouisd 75 ng, about
1200 T about 1225 ng about 1250 ny, about 1275 ny, about 1300 ny, abolut

1325 mgaptsdut 1350 ng| 8¥bwat 1375 ng, |aHO0m400 ny, abhd0@0 mg25 ng, about
1450 ngy_apout-tA7/5 gy nd—about—1560 Theforegoingrdoses are usefu
for acl%)lﬁquﬁf%rﬁ%ﬁ(t he :8‘%pénlﬁ1ds of the pﬁESezsrélﬁt i nventi onz;c%l%rdi ng to the
met hods of the present invention. The foregoing doses are particularly

useful for adm nistering the quinolone carboxylic acid derivatives of the

pr esentEXAYHH:E 3n Lyonhilisates &?ﬂqﬁeqql?étl%h)ﬂ(fahqulfﬁmuﬁ)y*dlmiélsﬁ‘alﬁ@ndeI af | oxacin
and phar mac i . t.ab)l 3 r r As is
ander st ood. By BiRtigh SRGRELAP-GuRR itiofThaLs, POLeRLAl e RiABReR 0 (2 ' 5
descri Bdmipts landlPaabReadh abalbe pedpamd, astiyphilos aDieis issacgomiplished by Beribasi s of
the parent. or active noiety. Therefore, if a salt, hydrate, or another form
of t he fPisFiBgthesolutions ko hisipailg vials, gadetgen Feezsdrpap diavinly uaigR s8R YREHP 4N t he
wei ght k., & he: canpRL i's made, although the dose is still referred to on

t he basﬁ%szo@%%%g par ntS or active noiety delivered. As a nonlimting

exanpl e, i f Sublefeeandaionearcactansetutedi veitly wafer bndretles tipprepaatowgomas based! i ¢

acid havj ng a | ecul,ar wei ght of 250, and i.f the nopnosodi um salt of the
2ci d 1 ooBdhy s S aaltR ol e LR b oG K R Sl i o

EXAMPLE 4. Solubility

The solubility of the quinolone carboxylic acid antimicrobial active in the compositions
of the present invention is evaluated.

For room temperature equilibrium solubility measurements, an excess of the quinolone
carboxylic acid antimicrobial compound to be evaluated tested is mixed with a test vehicle. The
initial pH is recorded and then the pH is adjusted to the target pH for the study with either HCI or
NaOH. Samples are placed at 25 °C in a rotating shaker at 200 rpm for 24 to 72 hours, with
multiple timepoints generally taken for each sample to ensure that equilibrium has been reached.
For each timepoint an aliquot is removed and centrifuged at 14K rpm for 10 minutes. The
supernantant is decanted and the pH was measured. A sample was then diluted with methanol

for HPLC analysis.



dosage, then an adjustnent is nmade recogni zing that the nonosodi um salt

woul d have a nol ecul ar wei ght of approximately 272 (i.e. mnus IH or 1.008
at om ¢ newe 20mwases7and pl us 1Na or 22.99 atom ¢ nass uni PEX/USTILNe200 €, a
250 ng dosage of the parent or activesconpound woul d correspond to about
272 ng of the nonosodiumsalt, which would al so deliver 250 ng of the
parent or active coppound. Said another wa about 272 ng of the nonosodi um
sal't woul d E@réqﬁiwga%élﬁy W%S%e%@s,@aaa%%@éhﬁﬁuﬁqﬁ@%ffmthsrm%tt?%erature

conpou @glubilﬁ'y ?tﬂgy %Q@d%@t"(ﬁ Wﬂﬂ?@itﬁﬁeﬁﬁﬁlt?&e%ﬁe&l@’%ﬂ&ﬁ fbneé{sﬁteLfﬁﬁf ul in the

manuf acture © i cament for treati preventing or reducing the risk

of i nf equilibriuinrhaa bpat icacitedi Honest tinlrwnérb\,‘an aliquaoa motehnen e d aixbetintremged at 14K
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enhanced stability, compared to compositions outside of the present invention.

EXAMPLE 6. Venous Toleration

The venous toleration of the compositions of the present can be evaluated in vivo in a rat
tail model. To study venous toleration, the composition of interest is infused using a peristaltic
pump into a single vein in a rat tail. Compositions are infused on consecutive days, up to about
five days. Each daily infusion is over a period of about one hour at the rate of 10 ml/kg/hr. The
condition of the rat tail is visually assessed using a grading scale. The venous tolerability of the
composition is assessed from the condition of the rat tail and from the number of consecutive
days the composition can be infused. In other words, a composition that can be successfully
infused on four consecutive days has a better venous toleration than a composition that can only
be successfully infused on two consecutive days. Appropriate control compositions can also be
evaluated. It is found that the compositions of the present invention are better tolerated, i.e. have

enhanced venous toleration, compared to compositions outside of the present invention.
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INCORPORATION BY REFERENCE
The entire disclosure of each of the patent documents, including certificates of correction,
patent application documents, scientific articles, governmental reports, websites, and other

references referred to herein is incorporated by reference in its entirety for all purposes.

EQUIVALENTS
The invention can be embodied in other specific forms without departing from the spirit
or essential characteristics thereof. The foregoing embodiments are therefore to be considered in

all respects illustrative rather than limiting on the invention described herein.
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WHAT I8 CLAIMED I§;

1. A pharmaceutical comp osition comprising
(@)  aquinolone carboxylic acid dedvative ora pharmaceuticaily acceptable salt or

ester thereof, wherein said quinolone carboxylic acid dedvalive corresponds to the

following compound (A)

COOH

(A)

and

(b)  acyclodexfrin; whersin said cyclodextrin Is selected fiom a beta-cyclodextrin and

a sulfoalkyl ether cyclodexirin of Formula 1:

SR

Formula |

whereinnis 4,5 or G
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Ry, Ra, R, Re, Rs, R, Ry, Ry and Ry in Formula I are eack, independently, O™ ora O-(Cas
alkylene)-SO; - group, and at least onc of Ry and Ry is, independently, said 0-(Cpsalkylenc)-

SO gmoup; and

81, 8, Ss, 84, s, 8¢, By, Sy and Sy are each, independently, a pharmaceutically scceptable cation,

and wherein said composition shows an absence of underivatized cyclodextrin 2s measured by

thin-layer chromstography.

2 A phannacentical composition according to claim 1, wherein said eyclodextrin is a beta-
cyclodextrin and said beta-cyclodextrin is a hydroxyalkyl-beta-cyclodestrin.

3. A pharmaceutical composition according to claim 2 wherein said hydroxyalkyl-beta-
cyclodexidn is a hydroxypropyl-bete-cyclodexirin,

4, A pharmaceutical composition accerding to claim 1, wherein seid eyclodextrin is a beta-

cyclodextrin corresponding to the following formula (3)
(beta~cyclodextrin}-OR
(3

wherein R is hydroxypropyl, the beta-cyclodextrin ether having a water-solubility of more than

1.8 gin 1000 ml water.

5. A pharmacentical composition according to claim 3 wherein said hydroxypropyl beta-
cyclodextrin corresponds to the CAS Registry Number 128446-35-5,

6. A pharmacentical composition of claimt 1, wherein the cyclodexirin is a sulfoalky] ether
cyclodexirin of Foymmula 1, and atleast one of Ry, Rg and Ry is, independently, said O-(Ca.
s-alkylene}-SO;  group; and Ry, Ry and Rg are each -0 .

7. A pharmaceutical composition according to elaim 1, wherein said eyclodextrin is a
sulfoalkyl ether eyclodextrin, and said sulfoalkyl ether cyclodextrin is snlfobuty] ether
beta-cyclodextrn,

8. A pharmacentical composition according to claim 6 whercin said sulfoalkyl ether beta-

cyclodextrin corresponds to Caplisol.
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10.

11.

12

13

14,

15.

16,

17.
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A pharmaceutical composition according to olaim 1 wherein said quinolone carboxylie
acid derivative is a D-glucitol, L-deoxy-I-fmethylamino}-, I-(6-amino-3,5-difluoro-2-
pyridinyl)-8-chioro-6-fluore-1 4-dihydro-7-(3-hydroxy-1 -azetidinyl)-4-ox0-3-
quinolinecarboxylate (salt),

A phannacentical composition according to claim 1 wherein said quinolone carboxylic
acid derivative is D-glucilol, -deoxy-i-(methylamino)-, I-(6-smino-3,5-difluoro-2-
pyridinyl)-8-chloro-6-fluoro-1,4-dibydre-7-(3 -hydroxy-1 -azetidinyi)-4-ox0-3 -
quinolinecarboxylate tilydrate (s2lt).

A pharmacentical composition according to claim 1 forther comprising a chelating agent.

A pharmaceutical composition 2ccording 1o elaim 11 wherein said chelating agent is
disediom EDTA.

A pharmacentical composition aceording to claim 1 further comprising 2
polybydroxyaming compound.

A pharmaceutical composition according fo claim 13 wherein said polyhydroxyamine
compound is meglamine,

A pharmaceutical composition comprising
(a) from 100 mg to 500 mg of delafloxacin meglumine,

(b) from 15 mg to 125 mg‘megluminc,

(&) from 500 mg to 5000 mg of sulfobutyl ether bela-cyclodextrin
corresponding to Captisol, and

(d) from 0 mg to 4 mg disodium EDTA.

A pharmaceutical composition according to claim 15 which is in the form of a lyophile.

Use of a composition according to claim 1 in the manufacture of a medicament for
treating, preventing, or reducing the risk of a bacterial infection.
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