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rel at es twotld@siseeat nent of a range of bacterial i nfecti @I/1BoR/@aMpPani on
animals, in particular cats and dogs, with a 13-|lactam derivative,
compound of Formula I. The invention is also directed to pharnaceuti cal

conpositions of a conpound of Fornula |. [err] BACKGROUND OF | NVENTI ON
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BACKGROUND OF INVENTION

B-Lactam antibiotics, such as penicillins and cephalosporins, have been

known for some time and are the subject of many review articles. See, for example,

15  Harvey, R.G., Hunter, P.A. The properties and use of penicillins in the veterinary field,
with special reference to skin infections in dogs and cats. Veterinary Dermatology,
10:3, September 1999; Mason, 1.S., Kietzmann, M. Cephalosporins —
pharmacological basis of clinical use in veterinary dermatology. Veterinary
Dermatology, 10:3, September 1999; and the references therein.

20 A number of cephalosporin derivatives, including several incorporating a
cyclic ether moiety at the 3-position, were disclosed in International Patent
Application publication number WO 92/01696 and by Bateson et al in The Journal of
Antibiotics, Feb.1994, vol.47, no.2, at pages 253-256. Various mouse data are also
disclosed in the latter paper. A process for preparing the cephalosporins is

25  described in EP1178049A1. These publications are herein incorporated in their

entirety.



[err] wherein R is H, a pharmaceutically acceptable cation salt, or an in
vivo hydrol ysable group capable of generating CO2H, and R2 is Cl_4al kyl,
and a phawoasestsezal diluent 10 or carrier. In a preferredraptmdrsaent, the
pharmaceutically acceptable cation sal-is Na', K+ or Li+. In a second
aspect, the invention is directed to a pharnmaceutical conposition for
treating opportunistic bacterial infections resulting from(a) a

conprom sed or 15 di m ni shed i mrunol ogi cal s_rystem (b) Feline
| munodefi ci ency Virus (FIV) SHMMASYQ%M not herapy in or on a dog or

cat conpri sing lr?owsgpg&?ygiﬁ?énga% RIdieekl Yea pRsFRiBLLRE brfpEmovng of Formul a

I, [err] 20 wherein armaceutically acceptable cation salt, or
an i n vi vdrehjnir peripdatiblalisegsesip acdngatsicat esusedbyebagteriaginteoieNs and R2 i s

Cl- 4al kyl , , [ N r b &bf ufed/ 053522
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phar ma§euti cal conposition for treating a disease or condition caused by a
bacterial infection in a doggor cat conprising a therapeutically effective
anount of a conpound of Forjula I, NORZHHH Hs ONNs Ol OHzN 5
CO2RI wherein Rl is rmacetiti al |y acceptable cation salt, or an in
vivo hydrol ysabl e o/gro jener ol | CO2H, and R2 is Cl1 al kyl,

and a pharnmaceuticgl di carrjer
pharmaceutically ac sbl e cafji on s/lt |

H,N

wherein R is H, a pharmaceutically acceptable cation salt, or an in vivo hydrolysable
group capable of generating CO,H, and R?is Cyalkyl, and a pharmaceutical diluent
10  or carrier.
In a preferred embodiment, the pharmaceutically acceptable cation salt is
Na*, K" or Li".
In a second aspect, the invention is directed to a pharmaceutical composition
for treating opportunistic bacterial infections resulting from (a) a compromised or
15  diminished immunological system, (b) Feline Immunodeficiency Virus (FIV) or (c)
cancer chemotherapy in or on a dog or cat comprising a therapeutically effective

amount of a compound of Formula I,
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20
wherein R' is H, a pharmaceutically acceptable cation salt, or an in vivo hydrolysable
group capable of generating CO,H, and R? is Ci4 alkyl, and a pharmaceutical diluent

or carrier.



10 or K, R2 is not nethyl. In a preferred enbodi nent, the disease or

condition is a skin, soft tissue or wurinary tract bacterial infection. In

anot her ewbadiossset, R1 is H, an al kaline netal, an al kal i meTaBoyd3741et al ,

anmoni um benzyl, p-methoxybenzyl, benzbyl methyl, p-nitrobenzyl,

4-pyridyl methyl, 15 2,2,2-trichloroethyl, 2,2,2-tribronoethyl, t-butyl,

t-anyl, allyl, diphenylnethyl, triphenylnethyl, adamantyl,

2- benzoyl oxyphenyl , 4-nethylthi ophenyl, tetrahydrofur-2- yl,

t ert ahydr opyr arin2-third awﬁﬁwm&n phisrilrected k. ghgrmacputical GamestiPnisny | et hyl |

met hoxy metishing & dideh¥d or &naRY balkkd B aLRBRIHISHeeftnah Bidag ogE4uUp, an oxi me

radi cal of fornula -N=CHR3 where R3'is aryl or heteroc clgll, or an in vivo
he

hydr ol ysattompsising @ therapaidicaliy effertivearpaust gt¢ eRAHNd @ highivia conmpound of
formula | is the Z-isonmer. In another preferred enbodinment, Rl is H Na'
or CH20COC(CH3)3). In a nore preferred enbodiment, Rl is H or

CO2CH20COC( CH3) 3) and R2 i sl°fet hyl . 25 ||n another enbodiment, the

phar maceut i cal conposition flurthery camprEses one or nore agents used in
the treatnent or prep { iNagase OrgefQ the reduction or suppression
of synptonms of su i . 03/0 PCT/1 B02/ 04741 -4 In a preferred
enbodi nent, one or \tore/of thejlagents sel egcted from antj parasitics,
anti hi st am nes, ant# [ (-Jst| anmat ori es,

st eroi ds, antiprg&'tic agent s, di et a’y suppl Ilients. In a
further preferred enbodi ment, the antiparasjfics are gelected from 5

aryl pyrfazol es, avermectins, mlbenycins, organophosptates or pyrethroids;
the antihistam nes are selected from chl orpheniram ne, trinmeprazine,

di phenhydram ne or. doxylam ne; the antifungal s are sel ect f

fl 5cona)z/ol WherRis R ds fila 2 @r,maelei"i‘cé‘h%ﬂ%f‘%{aﬁe Qj"ﬂ?gﬁﬂﬁﬁf% 6P h&ﬁ{)%? gprei cin B
t he anlt: bagioBp icé;bz?ole?lél @@}aﬂﬁ%@@zﬂ{m R??ij &Ryl parid g phmnnlagédtioerdaiﬁﬂent f
anpicillin or anoxycillin; e . i -inflammtories e . e rom
pme)dni sol offeCarpRtt ‘é(%tb’{hﬁei’é%‘f'ﬁé’,t ﬁféﬁgﬁﬂp?fg?&ﬁ‘étfcahya?%%ﬁag{? CSﬁon iazttlgg%bqen; and

the digf ar yr g UL ABBREthYIS gamma-linoleic acid. In a fourth aspect, the

'nvention is di {neg E)reegerge% e?nbrg%npé)n , 1 édfsggs%tér%gn&%r{ i(s)%Os%f',igoﬁ tissue or

urinary tract bacterial infection.

In another embodiment, R' is H, an alkaline metal, an alkaline earth metal,
ammonium, benzyl, p-methoxybenzyl, benzoyimethyl, p-nitrobenzyl, 4-pyridylmethyi,

15  2,2,2-trichloroethyl, 2,2,2-tribromoethyl, t-butyl, t-amyl, allyi, diphenylmethyl,

triphenylmethyl, adamantyl, 2-benzoyloxyphenyl, 4-methylthiophenyl, tetrahydrofur-2-
yl, tertahydropyran-2-yl, pentachlorophenyl, acetonyl, p-toluenesulphonylethyl,
methoxymethyl, a silyl, stannyl or phosphorus-containing group, an oxime radical of
formula -N=CHR® where R® is aryl or heterocyclyl, or an in vivo hydrolysable ester

20 radical.
In a preferred embodiment, the compound of formula 1 is the Z-isomer.
In another preferred embodiment, R'is H, Na* or CH,OCOC(CHa)s).
In a more preferred embodiment, R" is H or CO,CH:0COC(CHs)s) and R? is
methyl.
25 In another embodiment, the pharmaceutical composition further comprises

one or more agents used in the treatment or prophylaxis of disease or in the

reduction or suppression of symptoms of such disease.



di sease or an opportunistic bacterial infection in or on a dog or cat,
resulting from(a) a conprom sed or dimnished i munol ogi cal system (b)
Fel i ne | nworemsdsezi ency 15 Virus (FIV) or (c) cancer chempCiaBegms74in or on
a conprising administrating a therapedtically effective anount of a
conmpound of Formula | NORZ HH Hs CNNs OEN Ol HZN O CO2R1 20 wherein
R is H a pharnaceutically acceptable cation salt, or an in vivo

hydr ol ysabl e g{roup capabl e of generating CO2H, and R2 is Cl-4 al kyl ,
effective in treatir¢fgrediembadimedinang pigRore;ghthe ?Qe@?seﬁ*?éﬁleét%gamrrent t he

phar ”acemdn‘ﬁ?érhé’ltléécEﬁtﬂﬁéfé’rhﬁxegaédtlﬂﬂ?é@ éntlb’éctemé!s anfinfRimrhatories?d 1N a fifth

aspect, the vention is directed to a method of treati ng a di sease or
condi ti on sieraidecantiprustipagaends.digiary sipelements qremalliegs- a dog or cat conpri sing

adm ni strating ;?d?@éiﬂﬁs nd of F I
I, WO 03/ 05352éﬁsgﬁ%%%f%ﬁ%%yqﬁéﬁ%é%h &ésée&@@ﬂ@rﬁ o] OHaNO[)mJ :

CO2R1 \Wheraylpyregoless awrmcﬂmm@e@mln%&rgayomgb%taﬁpémeﬁfbr% ©81t, or an in
vivo hydr %Mlﬁi@@mnesggrg%PIeE@H%h?chrpf%ﬂ&Hﬁe' fiendpkdAne, aiibﬁerﬁgfdl*a&mﬁéqr al kyl,

and a pharnmaceuti cal di
doxylamine; the antifungals are selected from fluconazole, ketoconazole,

itraconazole, griseofulvin or amphotericin B; the antibacterials are selected from
enroflaxacin, marbofloxacin, ampicillin or amoxycillin; the anti-inflammatories are
10  selected from prednisolone, betamethasone, dexamethasone, carprofen or
ketoprofen; and the dietary supplement is gamma-linoleic acid.
In a fourth aspect, the invention is directed to a method of treating periodontal
disease or an opportunistic bacterial infection in or on a dog or cat, resulting from (@)
a compromised or diminished immunological system, (b) Feline Immunodeficiency
15 Virus (FIV) or (c) cancer chemotherapy in or on a comprising administrating a

therapeutically effective amount of a compound of Formula I
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20  wherein R' is H, a pharmaceutically acceptable cation salt, or an in vivo hydrolysable
group capable of generating CO:H, and R? is Cy4alkyl, effective in treating such a
condition.

In a preferred embodiment, the pharmaceutically acceptable cation salt is
Na*, K or Li".

25 In a fifth aspect, the invention is directed to a method of treating a disease or

condition caused by a bacterial infection in or on a dog or cat comprising

administrating a therapeutically effective amount of a compound of Formula |,



5 or carrier, with the proviso that if the pharmaceutically acceptable
cation salt is Na, Li or K, R2is not nethyl, effective in treating such a
condi t i onwolo/0ss5p2 ef erred enbodi nent, the di sease or condiPCIraRo2/@7#é ski n,
soft tissue or wurinary tract bacteriab-infection. In a nore preferred
enbodi nent, the conposition is admnistered to the dog 10 or cat in a
single dose. In another preferred enbodinent, the admnistration is

subcut aneous. I n a preferred enbodi nent, the therapeutically effective
anmount of the conpound of Ne8Ynmula | is 4ng/kg to 12ng/kg. In a nore
preferred enbodi nent, the t hod Broi}__i d% a duration of treatnent 15
activity of at lea { S a '\rnst su ti bl e pathogens. In a

pr ef er abl e enbodi ion Ns—at” | east 7 days. | n another

enbodi ment, the ne ing a |di sease gr condition caused by a
bacterial infectio { sesoadmi ni st'rati ng a
therapeutically effective anount ot i conposition
described above"™0 In a sixth aspect, the linyentlion /s directed to a kit
for treatment or prevention of a bacterial®nfectiofh or a condition caused
or conplicated by a bacterial infection, in or on a dog or cat, conprising
. a) a pharnmaceutical conposition as described above; and b) instructions
descri bi ngvhereieRhisd, efphagnagputipally seeenielie cation spt. 05 ap iy hydrelsab® treat a
bacterial g e&?}bﬂ@ o‘Pé%%r&ﬁ’\?cbé HBnG RAREE ,Alkyl, SRIMBIbhaMRdutal dlugact eri al

i nfection, |r$o on a~dog or cat. In a se\(entyh aspect, the invention is

di rect®d tos carigkwitb thef revise thabih Hlerrhagpagestically agsariapiecatiop salf isd¥a & t e

tol eration, inpa; we GPirRiihs! iditiopt ering to a dog WO

03/ 053522%I5g‘|]'|/ql E@?W%%@eﬁ%%wgr a (’3:12? Slnﬁl ﬁgéenc(ijmt?ﬁereof .a single dose of a

t her apeut i cal | yn effefered embedinant, B discasppheanditipn jgaRekin, spft tigsue of

urinary tract bacterial infection.

In a more preferred embodiment, the composition is administered to the dog
10  orcatin asingle dose.
in another preferred embodiment, the administration is subcutaneous.
In a preferred embodiment, the therapeutically effective amount of the
compound of Formula | is 4mg/kg to 12mg/kg.
In a more preferred embodiment, the method provides a duration of treatment
15  activity of at least five days against susceptible pathogens.
In a preferable embodiment, the duration is at least 7 days.
In another embodiment, the method of treating a disease or condition caused
by a bacterial infection in or on a dog or cat comprises administrating a
therapeutically effective amount of the pharmaceutical composition described above.
20 In a sixth aspect, the invention is directed to a kit for treatment or prevention
of a bacterial infection or a condition caused or complicated by a bacterial infection, in
or on a dog or cat, comprising :
a) a pharmaceutical composition as described above; and
b) instructions describing a method of using the pharmaceutical
25 composition to treat a bacterial infection or a condition caused or
complicated by a bacterial infection, in or on a dog or cat.
in a seventh aspect, the invention is directed to a method for increasing acute

or chronic injection-site toleration in a dog or a cat, comprising administering to a dog



CNNs NOI HZN OCO2RL 5 wherein RL is H, a pharmaceutically acceptable
cation salt, or an in vivo hydrol ysable group capable of generating CO2H,
and R2 i swGb34s#mbkyl , effective in treating such a condi PCanBOZli¥g41t er m
"amoni ur' as used herein means an am®ni um noi ety optionally 10
substituted with Cl1-6 al kyl, optionally substituted by OH or C5_7
cycl oal kyl groups. For exanple, |ower alkylam nes may be triethyl am ne,
hydroxy-1 ower al kyl am nes such as 2-hydroxyet hyl am ne,

bi s- ( 2- hy dr @cptinmgey thareeia sihgle doss(dt aHirapsyfietlvaifpctiveiameount9fd oal kyl ami nes
such as digygl@hexyl am ne or wth procaine, dibenzylanne, N N

di benzyl et hyl ene-di am ne, 1-ephenam ne, N- nethyl norpholi ne,

N- et hyl pi peridine, N 15 benyzl - (3-phenet hyl am ne, dehydroabi etyl an ne,

N, N bi sdehydr o- abi et yl am ng, et hyl enedi am ne, or bases of the pyridine
type such as pyridine, collfldine, ory qubonoline, or other am nes which
have been used to fq n<n@Mn penicillins and cephal osporins.

Gt her useful saltsyinc mead siher~salts. Salts within

conmpounds of Fornuha | sal t| exchange in a conventi onal
20 manner. The term=fmvi vo hpydrol ysabl § groyp” neansl a

phar maceutical |y cceptabl e ester oup t breaks down in the
human body to | eaMe the parent acid or its|salt.}| Suitiable ester groups of
the type include those described in Bateso P0540609B1), hereby
incorporated by reference inits entirety. In 25 particul ar, exanpl es of

sui tabPe in vivo hydrol ysabl e ester groups include acyl oxyal kyl groups
such a|s alcsﬁﬁé?éi%ﬁ h@fié‘b‘l! a plé‘érﬁ%lc@%ﬂc@%?’é@b blelo@ti@ﬁﬁlt%ryaiﬁ /hwlivo hydrc?lysable

a- pi val oyl oxyet hy - (cycl ohexyl carbonyl oxy) prop-| .-yl ,. an

(1- anmi noetpiy é%ﬁ%ﬁl%ﬂ?ﬁ@ﬂ%?@?"y" aéldlé%@&af%&ﬁﬁs&p'&l'&%}Patﬁ‘ﬁ&t}ﬁ%? such as
et hoxycar liggynet hyl , a- ethoxycarbonyl oxyet hyl and

pr opoxycar bonyl oxyet hyl ; di al kyl am noal kyl , especi al | MD,OS/OSSSEZ
PCT/ | B02/ 04741 Theértegn angenidmk a9 Hagdhereinikggang A @H‘é“%‘l'}}dlﬂ mpiety optionally
di met hyyl and papmidaxtinh i, BN BbRsAaN Slidatiuted by OH; or Cs7 cycloalkyl groups. For

example, lower alkylamines may be triethylamine, hydroxy-lower alkylamines such as

2-hydroxyethylamine, bis-(2-hydroxyethyl) amine or tris(2-hydroxyethyl)-amine,
cycloalkylamines such as dicyclohexylamine or with procaine, dibenzylamine, N,N-
dibenzylethylene-diamine, 1-ephenamine, N-methylmorpholine, N-ethylpiperidine, N-

15  benyzl-B-phenethylamine, dehydroabietylamine, N,N*-bisdehydro-abietylamine,
ethylenediamine, or bases of the pyridine type such as pyridine, collidine, or
quionoline, or other amines which have been used to form salts with known penicillins
and cephalosporins. Other useful salts include lithium and silver salts. Salts within
compounds of Formula | may be prepared by salt exchange in a conventional

20  manner.

The term “in vivo hydrolysable ester group” means a pharmaceutically
acceptable ester group that readily breaks down in the human body to leave the
parent acid or its salt. Suitable ester groups of the type include those described in
Bateson et al. (EP0540609B1), hereby incorporated by reference in its entirety. In

25  particular, examples of suitable in vivo hydrolysable ester groups include acyloxyalky!
groups such as acetoxymethyl, pivaloyloxymethyl, a-acetoxyethyl, a-pivaloyloxyethyl,
1-(cyclohexylcarbonyloxy)prop-1-yl, and (1-aminoethyl)carbonyloxymethyl;
alkoxycarbonyloxyalkyl groups, such as ethoxycarbonyloxymethyl, a-
ethoxycarbonyloxyethyl and propoxycarbonyloxyethyl; dialkylaminoalkyl, especially



di et hyl am nonet hyl or di et hyl am noet hyl; 2-(al koxycarbonyl)-2-al kenyl
groups such as 2-(isobutoxycarbonyl)pent-2-enyl and

2- (et hoxywerobosssb) but - 2-enyl ; | actone groups such as pht irairiiag/o4add

di met hoxypht hal i dyl ; and esters |inked/to a second R-lactam5 antibiotic or
to a (3-lactamase inhibitor. Preferably, the in vivo hydrolysable ester
group is the pival oyl oxynet hyl ester. The term "pharnaceutically acceptable
salts" of the carboxy group of the conpound of Formula | include netal
salts, e. gi-caemtkylamino alkybdroupsstugh as dimeihdaninomethyk dimalimlaningifds si um

g o I el Pe L AleiRa ko Bpl eiRy T o0
"t her apeutz-bliptimy)rentdruian 2pthaxearbembbu-2rearidacions @rodRs of  a
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rmy vary SebanBHBid g Aol a il AR 6a ScBb oA U0, flose
0.01 t& 1CHtibiglikor tofa B-kEhiansskjnbibitoniraterakly, Wis igtvivo hygroyESdRester ON OF

| NVENTI ON | d ) he conmpounds of Formula I, exhibit an
YRRk,

unexpect edl rong™ | gs and cats, especially in view of
conpar abl e ant i Biedeine §phaFoaceutisediypresptabighsaits] of the carboset growheithe ant i bi ot i cs

and their re i | Ik f : | '
fats, dogsennd pt ol ahgdinpl iy EhAmEt AR S SHE S Irad fnd Nouse
tA r1r;|2(:|( |h|) i ;&Jdiugidr p(dhass(mmifseedia:ll& sptiyim, disslnedexth m@etei.sa@oagggﬁs/::ab@@m? PO
, . . . : I Ce i

0.66 ("M ’EQ%T%HH\A%’%5}%?@%%5‘%@{%%5"%%&%%3 | M (Ceg%m ordine 0.5
(1M 0.97 (1M Tiespmaltbetipeutaosieclivg araount(ds\ysed heein megns toe gAsRIPh ne 0. 82
(W) 0. 03 3 FHPANEITYplfludy Sestiafh gy veibip s e dosaRag s 1 ©.7

dependiné upon the dog or cat patient; but generally is about 0.01 to 100 mg/kg of

the subject animal’s weight.

15
DESCRIPTION OF INVENTION

It was determined that the compounds of Formula |, exhibit an unexpectedly

long half-life in dogs and cats, especially in view of comparable antibiotics. For
example, Table | lists well-known antibiotics and their respective half-lives in different
20 mammals, such as in mice, rats, dogs and cats.
TABLE |: Half-life of Known Antibiotics

Compound Mouse ty» (h) Rat t1» (h) Canine ty,» (h)
Cefpodoxime 0.68 (PO) 1.4 (PO) 2.4 (PO)
Ampicillin 0.84 (IM) 0.64 (IM)
Cefamandole 0.5 (IM) 0.82 (1V)
Cefazolin 0.66 (IM) 1.11 (IV)
Cefuroxime 0.32 (SC) 0.4 (IM) 0.93 (IM)
Cephalordine 0.5 (IM) 0.97 (IM)
Cephalothin 0.208 (IM) 0.4 (IM) 1.06 (IM)
Cephadrine 0.82 (PO) 3.64 (PO)
Erythromycin 0.65 (1V) 1.27 (IV) 1.72 (IV)
Oleandomycin 0.7 (IV) 0.93 (IV) 1.53 (IV)
Tylosin 0.4 (IV) 1.24 (IV)

(Cefpodoxime data from “Abstracts of the 1996 ICAAC”; Abstract 593. All other
25 data compiled from: “CRC Handbook of Comparative Pharmacokinetics and
Residues of Veterinary Antimicrobials”, J. Edmond Riviere; Arthur L. Craigmill,
Stephen F. Sundlof CRC Press 1991; Routes of administration: "IV" -
intravenous; "IM" = intramuscular; "PO" = per os; "SC" = subcutaneous)



(Cef podoxi me data from Abstracts of the 1996 | CAAC' Abstract 593. All
other 25 data conpiled from "CRC Handbook of Conparative Pharmacokinetics
and Resiwoas/osf52d/eteri nary Antim crobial s" J. Ednond Ri viPEmaBo2Atdwur L.
Craignmll, Stephen F. Sundlof CRC Pres® 1991; Routes of administration:
"I'V' - intravenous, "IM = intranuscular; "PO = per os; "SC' =

subcut aneous) WO 03/ 053522 PCT/1B02/ 04741 -8 Foll ow ng adm ni stration of

t he conpound of Fornula |, wherein RL is COC(CH3)3), R2 is nmethyl and the
oxinme ether is in the Z- conflguratlon the half-1ife in the nouse and rat
were determ nedFoIIpws“}geaﬁrmmeira}ilontOﬁthbemm@@uﬂdQf@rmébﬂsw@ﬁ@lnﬁ)dﬁjt 5 3.9 hours,
after per 1 ¥ Ve o} ts, the
hal f-life %g@ﬂq o‘t§hl£ @Jfaeg araot{g\g)ég {lﬂér ?Wgﬁge\gsegﬂgdr&logsﬁggt% & fgﬁtﬁ in
Tabl e 2 bethewous#abt eatveréidéeterningds reﬁpecwwmﬂhﬁ @fout 32rhabes andighologs and

Cats Speci I t R1
bog 1 VoL g RO R TR ERD 8t A aftony BrelBochich, PuRRer B dogs RF S e L T
4.7 days Iwigifé®as imbpth gasssvdaarosticeltyineeasad, escs;e&éixth I CabipdlpelPWil Cat SC 8
ng/ kg Na (conpound 1A) 6.3 days Note [1l] Dose expressed as correspondi ng

free acid : i.e. R: zH-. entr at i e espect to the
free acid. EXPERI I\/‘érﬁ}us/,ng'% |§\'fe@8&1b8&?d mé‘?;@l rldn‘ﬁoggarl%@gﬁsoefl nt 1:
| ntravenous [@pedesrall Kodieg sedOs e FormtiiedyZelmetigl oxini t h dieltdiuedus sol uti on
of Compound |[1. Blood plasm was sap@hetBat tines up to |28 da)ys_p()st
dosing. Pl asMP®anpl &V wer ¢ 18%fkeact Nacamaonddyed to det®? f¥Re |t he
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Note [1] Dose expressed as corresponding free acid : i.e. R'=H. Concentrations measured with
10 respect to the free acid.

EXPERIMENTAL DETAILS

1. Pharmacokinetics

15 Experiment 1: Intravenous Dog

A male dog was dosed intravenously with an aqueous solution of Compound
I. Blood plasma was sampled at times up to 28 days post dosing. Plasma samples
were extracted and assayed to determine the concentration by both bioassay and
High Pressure Liquid Chromatography (‘HPLC”) as follows:

20 1 mL of plasma (or standards of spiked dog plasma) were acidified to a pH of
less than 3 with hydrochloric acid, then shaken with 26 mL of ethyl acetate. The
layers were separated by centrifugation. 22 mL of the organic layer was transferred
into a fresh container and 2.0 mL of 0.1 M phosphate buffer, pH of 7.0, was added.
After shaking and centrifugation, the aqueous phase was recovered and assayed.

25  Following processing, samples (and standards) were assayed by hole-in-the-plate
microbiological bioassay on large plates (200 mL Mueller Hinton agar) seeded with
M. luteus. Samples were also assayed by HPLC (uBondapk —C18 column eluted
with acetonitrile- 0.05M sodium acetate pH 5.0, 15:85, with UV detection at 256nm).
Good agreement was obtained between the two assay methods, and the half-life was

30 calculated from bioassay results using standard pharmacokinetic methods.



into a fresh container and 2.0 nL of 0.1 M phosphate buffer, pH of 7.0, was
added. After shaking and centrifugation, the aqueous phase was recovered
and assayw0.03@535ED| | owi ng processi ng, sanpl es (and standarPdI)iBexi4e4lassayed
by hol e-in-the-plate microbiological tH-oassay on |arge plates (200 ni

Muel l er H nton agar) seeded with M luteus. Sanples were al so assayed by
HPLC (pBondapk -C18 columm eluted wth acetonitrile- 0.05M sodi um acet ate
pH 5.0, 15:85, with UV detection at 256nn). Good agreenent was obtai ned
between the two assay nethods, and the half-llfe was 30 cal cul ated from

bi oassay results using sta Cheped : f Degt hods. WO 03/ 053522

T 1502104741, 15 ARG T i, S s&%ﬁ%iﬁ B sgeed
a{ t:j mes uplaod p%m@yas mspledjatstmag upnbagmaysmqmdesmg aiaamappmalﬂsl ate |
st andards r r§ rﬁ%% equa
vol une ng %@e ?qe an ﬁ%?’@uﬁ%ﬁg‘?}ba@%g& m&'a g‘t'&{ m nu'?es)

Super nat aquuaa\sollase afjacbtdnjtrile and eentfifugatdPL@0pRt.hod ford Odelﬂ@tﬁﬁh ne the

ccetate piPSuABAREARSI] DL P R KGRI cbhgpididiot sodi um
Phar macoki (n8bndagka+CGiidetoingn eleted witd acaﬂoomrll@:t(b%l\dlgbdigmtaq@ta’m%’éﬁm PCNONLI N.

ot val oyt ox At R SRR Oy RS CARARE R Balokitt PylahBiors vere

resul ting gdladated umn@tmtme@ramr%CN@Nbthdet erm ned 15 by both bi oassay and
HPLC. Fol | ow ng dosing, blood plasma was sanpled up to 696 hours (29 days).

Pl asma sanpl es and appropri ate were first acidified to a
pH less than 3.0 with hydroc LR S ok b By W€ T 30 ni et hyl
acetate. The | a$ixrdogswets daged oy with phecpivaloyloxyqethybastenera-P&i. of t he
organic |l a s added
(o the et h%%%ocu\ep@z)tf Fe:g §ﬂ3 a%ﬁhlgorrss@hrﬂg eé\%s@ﬁ'%é&%% fatou (vefe Mdtbrinifbdi

and ext ract lon. After
separ atd onbyoth Ib@atssqyeami HRH@ adbwmsiosmba@eowssmé iige samaled uade 898 or t he

db
ﬁifgyf n-t hh&g%@%%g g%m@ég% a& ssay on ﬁé;éri'éé mﬁ)gﬁfﬁ%{zggy; I\/ﬁel | er
Hi nt on agaaoldlﬁexbttbeajphlviasb tPMn 3.0wish bydreshigriceasidiibere Sb&@@ Wltﬁsﬁ@d?‘e@thw HPLC
(pBondapk ac%lfgie.c GH@ rg}epsl \Hérggeﬁ\érgtlgd %9%5%“9%&1‘%@? 2915“0?91@ o‘rﬁHnlc layer

was removed. 2mL of 0.1M phosphate buffer pH 7.0 was added to the ethyl acetate

20 and shaken to effect a back extraction. After separation of the layers, the aqueous
phase was removed and used for the assays. Following processing, samples (and
standards) were assayed by hole-in-the-plate microbiological bioassay on large
plates (200 mL Mueller Hinton agar) seeded with M. luteus. Samples were also
assayed by HPLC (uBondapk —C18 column eluted with acetonitrile- 0.05M sodium

25 acetate pH 5.0, 15:85, at 1.5 mL/min with UV detection at 256nm). There was good
agreement between the two assay methods (r = 0.9716); the half-life was calculated

from the bioassay data.

Experiment 4: Subcutaneous Cat

30 Four cats were dosed at 8 mg/kg by subcutaneous injection of Compound .
Blood samples were taken at intervals to 35 days post-dosing and the plasma
assayed to determine the concentration of the corresponding free acid by
HPLC/MS/MS. Plasma samples (100 mL) were aliquoted into centrifuge tubes, then
400 mL of acetonitrile was added. Following vortexing (60 sec.) and centrifugation

35 (20,800 x g for 10 minutes), 0.450 mL of the supernatant was transferred into clean
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st udy, f| % SI X dogs had conplete clearance of Staphyl ococcus

i nternmedi us 15 days after a single admnistration of 8 ng/kg of the
Compound | 2. |Affieacyeparate study, following a single adm nistration of 8

ng/ kg Compound | to healthy dogs, there was a significant reduction of the
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non-treated con an experi nent abscess nodel
study i n chbd corhplefecclemanae of Staphylococcus /ntermedlus15 days after a single

administration of 8 mg/kg of the Compound I.

In a separate study, following a single administration of 8 mg/kg Compound |

to healthy dogs, there was a significant reduction of the populations of pathogenic
20  Staphylococci for four weeks compared to non-treated control animals.

In an experimentally induced abscess model study in cats, there was a
substantial reduction in the numbers of Pasteurella multocida, Clostridium
perfringens, and Bacteriodes fragilis bacteria 14 days after a single administration of
8 mg/kg Compound |

25 The above half-life results, together with the potency of the compounds of
Formula 1, demonstrates that one administration of an equivalent of about 4-12 mg/kg
of Compound |, (e.g. Na salt of compound of Formula I}, given by injection (e.g.
intramuscularly, subcutaneously or intravenously), to a cat or dog would
advantageously provide an efficacious concentration for 7-21 days. This represents

30 a novel and very convenient treatment regime for veterinary practitioners and cat and
dog owners alike.

It will be noted that the compounds of Formula | have the 2S-stereochemistry
in the furan moiety, also referred to as the Z isomer of the “oxime ether”. The

invention is not, however, limited to uses of the pure 2S-enantiomer, and can be

-
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non-toxic organic, or inorganic, acid, or base, addltlon salt, or prodrug, in a

pharmaceutically acceptable dosage form. Depending upon the disorder and patient

to be treated, as well as the route of administration, the compositions may be

20 administered at varying doses and times.

While it is possible to administer a compound of the invention directly without
any formulation, the compounds are preferably employed in the form of a
pharmaceutical (including veterinary) formulation comprising a pharmaceutically
(including veterinary) acceptable carrier, diluent or excipient and a compound of

25  Formula |. The carrier, diluent or excipient may be selected with due regard to the
intended route of administration and standard pharmaceutical/veterinary practice.
Pharmaceutical (including veterinary) compositions comprising the compounds of the
invention may contain from about 0.1 percent by weight to about 90.0 percent by
weight of the active ingredient.

30 The methods by which the compounds may be administered for veterinary
use include oral administration (for example of a prodrug or salt of formula | by
capsule, bolus, tablet, powder or drench, elixir, solution, paste, suspension,
medicated feed or drinking water, or buccally, or sublingually, that may contain
flavouring, palatable or colouring agents, and which may be prepared for immediate,
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as the bacterial species involved. The above dosages are exemplary of the average
20 case; there can, of course, be individual instances where higher or lower dosage
ranges are merited, and such are within the scope of this invention.
As an alternative for treating animals, the compounds may be administered
with the animal feedstuff or drink, and for this purpose a concentrated feed or drink
additive or premix may be prepared for mixing with the normal animal feed or drink.
25 Compounds of Formula | may be administered either alone or in combination
with one or more agents used in the treatment or prophylaxis of disease or in the
reduction or suppression of symptoms. Examples of such agents, include but are not
limited to, antiparasitics, (e.g. arylpyrazoles such as fipronil, lufenuron, imidacloprid,
avermectins (e.g.abamectin, ivermectin, doramectin and selamectin), milbemycins,
30 organophosphates and pyrethroids); antihistamines (e.g. chlorpheniramine,
trimeprazine, diphenhydramine and doxylamine); antifungals (e.g.fluconazole,
ketoconazole, itraconazole, griseofulvin and amphotericin B); antibacterials (e.g.
enroflaxacin, marbofloxacin, ampicillin and amoxycillin); anti-inflammatories (e.g.

prednisolone, betamethasone, dexamethasone, carprofen and ketoprofen); steroids
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I njection or topi ca oral admnistration. For injection, preferably a
caused by or compllcated by Gram positive and/or Gram negative bacteria, such as

20  canine pneumonia, feline pneumonia, canine pyoderma, feline pyoderma,
pasteurellosis, pneumonia, otitis media, sinusitus, bronchitis, tonsillitis, and
mastoiditis associated with infection by Staphylococcus spp. (Staphylococcus
intermedius, Staphyloccus aureus), Escherichia coli, Streptococcus spp. (Beta
Hemolytic Streptococcus spp.), Pasteurella muftocida, Bacteriodes spp.,

25  Fusobacterium spp., Porphyromonas spp., Prevotella spp., Peptostreptococcus spp.,
and Clostridium spp., uncomplicated skin and soft tissue infections, abscesses,
osteomyelitis, and puerperal fever associated with infection by Staphylococcus
aureus, S. intermedius, coagulase-positive staphylococci, S. epidermidis, S.
hemolyticus, Streptococcus ssp, Streptococcal groups C-F (minute-colony

30 streptococci), viridans streptococci, uncomplicated acute urinary tract infections
associated with infection by Staphylococcus ssp or E. coli.; odontogenic infection
associated with infection by viridans streptococci; urinary tract infection in dogs and
cats associated with infection by E. coli; skin and soft tissue infections in dogs and
cats associated with infection by Staph. epidermidis, Staph. intermedius, coagulase



10 solution of a compound of Formula | where R2 is Na, e.g. the conpound

A in water 1is injected either intravenously, subcutaneously or
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as the conmpound IB. 15 The conpounds of Fornmula | are potent broad spectrum
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cani ne pneunoni a, feline pneunonia, canine pyoderma, feline pyoderns,
pasteurel |l osis, pneunonia, otitis nedia, sinusitus, bronchitis,
tonsillitis, and mastoiditis associated with infection by Staphyl ococcus
spp. (Staphylococcus internedius, Staphyloccus aureus), Escherichia coli,
Streptococcus spp. (Beta Henolytic Streptococcus spp.), Pasteurella
mul t oci da, Bacteriodes spp., 25 Fusobacterium spp., Porphyrononas spp.,
Prevotella spp., Peptostreptococcus spp., and dostridiumspp.,
unconpl i cated skin and soft tissue infections, abscesses, osteonyelitis,
and puerperal fever associated with infection by Staphyl ococcus aureus, S.
i nt er nedi us, coagul ase-positive staphylococci, S. epidermdis, S
henol yti cus, Streptococcus ssp, Streptococcal groups CGF (m nute-colony 30
streptococci), viridans streptococci, unconplicated acute urinary tract
infections associated with infection by Staphylococcus ssp or E. coli.;
odontogeni c infection associated with infection by viridans streptococci;
urinary tract infection in dogs and cats associated with infection by E.
coli; skin and soft tissue infections in dogs and cats associated with
infection by Staph. epidermdis, Staph. internmedius, coagul ase WD 03/ 053522
PCT/ 1 B02/ 04741 -14 neg. Staph. or P. nmultocida; infections of the oral
cavity in dogs and cats associated wth infection by Al caligenes spp.,
Bact eroi des spp., Cdostridiumspp., Enterobacter spp., Eubacterium

Pept ost r ept ococcus, Porphyrononas, or Prevotella. WO 03/053522
PCT/ | B0O2/ 04741 - 15-



CLAIMS 1. A pharnmaceutical conposition for treating periodontal diseases in
a dog or <cat caused by bacterial infections conprising a therapeutically
ef fecti vewamosis2nf a 5 conmpound of Forrmula I, NOR2Z HH HCWIB0z04ON O EN O
| HZN O CO2RWwherein R is H, a phatsraceutically acceptable cation salt,
or an in vivo hydrolysable 10 group capable of generating CO2H, and R2 is
Cl4 al kyl, and a pharmaceutical diluent or carrier. 2. A pharmaceutical
conposition according to Claiml1, wherein the pharnaceutically acceptable
cation salt is Na', K+ or Li+. 3. Aﬁhéh“—/h%ceutical conposition for treating
opportuni stic bacterial 15 infections resulting from(a) a conpromi sed or

di m ni shed i mmunol ogi cal system (b) Feline | nunodeficiency Virus (FIV)
or (c) cancer cHendPhaimgspuiiGal WmM't@n("Rfdre@P“%%Q”Od%tﬁﬁﬁW%Sﬁ@m@ dog or
therapeuti Q:Qﬂ éa\ﬁs@rj B%Béété{r‘?al ﬁmﬁeﬁs &fm;ﬁflsﬁﬂ @tﬂé‘r’é elg’cfcalﬁpéfféd: ife émoWaH H HN
S s -NNO wherein a pharmaceutically

accept abl eC@@PPW effiormulgy, an in vivo hydrol ysabl e group capabl e of
generating CO2H, and R2 is Cl4 al kyl, and a pharmaceutical diluent or

carrier.
NOR?

Arriiiims
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\\]

COzRA1

wherein R' is H, a pharmaceutically acceptable cation salt, or an in vivo hydrolysable
10  group capable of generating CO;H, and R? is C44 alkyl, and a pharmaceutical diluent
or carrier.
2. A pharmaceutical composition according to Claim 1, wherein the
pharmaceutically acceptable cation salt is Na*, K" or Li*.
3. A pharmaceutical composition for treating opportunistic bacterial
15 infections resulting from (a) a compromised or diminished immunological system, (b)
Feline Immunodeficiency Virus (FIV) or (c) cancer chemotherapy in or on a dog or cat

comprising a therapeutically effective amount of a compound of Formula |,

NOR?

At

D
-

N

CO,R"

20
wherein R" is H, a pharmaceutically acceptable cation salt, or an in vivo hydrolysable
group capable of generating CO,H, and R?is Cs4alkyl, and a pharmaceutical diluent

or carrier.



WO 03/ 053522 PCT/1B02/ 04741 -16 4. A pharnaceutical conposition for
treating a disease or condition caused by a bacterial infection in a dog
or cat cowpros®sisg2z a t herapeutically effective anount of @craBpound of
Formulal, NORR HH HS NSONNI-160 O H2N O5 COZR1L wherein RL is H a
pharmaceutically acceptable cation salt, or an in vivo hydrol ysable group
capabl e of generating CO2H, and R2 is Cl4 al kyl, and a pharmaceuti cal
diluent or carrjer, with the proviso that if the pharmaceutically

accept abl e cati dh SahprMacetcal cpmpasifiagfordreatipg a gisgase pregongition sausad

phar maceut iyal baResROBICOMinALERY ¢Hoabodntbrishgia thérap¥RRER] difecti® dhaRgSe O
condition is a skin, soft tissue or urinary tract bacterial infection. 6. A
pharnaceutFﬁéWOE@ﬁﬁﬁ%?m?%W“@dcording to Clainms 1, 2, 3, 4 or 5, wherein R1
is H an alkaline netal, an alkaline earth nmetal, ammonium benzyl, p 15
met hoxybenzyl , benzoyl met hyl, p-nitrobenzyl, 4-pyridylnmethyl,

2,2, 2-trichloroethyl, 2,2, 28 i brono thgé, t-butyl, t-anyl, ally[,

di phenyl net hyl, triphanyl nethyl, adangnty¥, 2-benzoyl oxyphenyl,

4- et hyl t hi ophenyl , Ae rof ur - 15, teg ydr opyran- 2-yl ,
pentachlorophenyl,S cetonyl, p-[ol uenesutphonyNet hyl, nethoxynethyl, a
silyl, stannyl or orus-cgntainijng group,| an oxinme radical of formla
-N=CHR3 where R3 is/20 aryl or deterogycl n _i&® Vi Vo hfdrolysable
ester radical. 7.y, phar maceut i cal npositijon acdording to C aim6,
mhereinSthe conpound of forrmula | is the Zn£ﬁgner.

wherein R’ is H, a pharmaceutically acceptable cation salt, or an in vivo hydrolysable
group capable of generating CO;H, and R?is C,alkyl, and a pharmaceutical diluent
or carrier, with the proviso that if the pharmaceutically acceptable cation salt is Na, Li

10  orK, R%is not methyl.

5. A pharmaceutical composition according to Claim 4, wherein the disease
or condition is a skin, soft tissue or urinary tract bacterial infection.

6. A pharmaceutical composition according to Claims 1, 2, 3, 4 or 5, wherein
R'is H, an alkaline metal, an alkaline earth metal, ammonium, benzyl, p-

15 methoxybenzyl, benzoylmethyl, p-nitrobenzyl, 4-pyridylmethyl, 2,2,2—trichloroethyl;
2,2,2-tribromoethyl, t-butyl, t-amyl, allyl, diphenylmethyl, triphenylmethyl, adamantyl,
2-benzoyloxyphenyl, 4-methylthiophenyl, tetrahydrofur-2-yl, tertahydropyran-2-yl,
pentachlorophenyl, acetonyl, p-toluenesulphonylethyl, methoxymethyl, a silyl, stannyl
or phosphorus-containing group, an oxime radical of formula -N=CHR® where R® is

20  aryl or heterocyclyl, or an in vivo hydrolysable ester radical.

7. A pharmaceutical composition according to Claim 6, wherein the
compound of formula | is the Z-isomer.

8. A pharmaceutical composition according to Claim 7, wherein R' is H, Na*
or CH,OCOC(CHj3)s).

25 9. A pharmaceutical composition according to Claims 1, 2 or 3, wherein R' is
H or CO,CH,OCOC(CHa)s) and R? is methyl.



8. A pharmaceutical conposition according to Claim?7, wherein RLis H Na
or CH2OCOC(CH3)3). 25 9. A pharnmaceutical conposition according to C ains
1, 2 or 3wowhesaen R is H or CORCH2OCOC(CH3) 3) and R2 i eCraBoyi4741\\O

03/ 053522 PCT/| B02/ 04741 -17 10. A phaffraceutical conposition according to
Claims 1, 2, 3, 4 or 5, further conprising one or nore agents used in the
treatnment or prophylaxis of disease or in the reduction or suppression of
synptons of such disease. 11. A pharmaceutical conposition according to

C ai m 10, wher eilf- friRbagpacesticabrempgsitioneaceeeing do &laims &l 2 d@r Hrfywher

anti par asi tdohiprisiAgbhé bsdfe é;lg‘é?nts @bl 8 9Bhfnent af‘érbﬁléﬁé)&’sr bidlistase or in
anti-inflanmatories, steroids, antipruritic agents,dietary supplenments or
enol | i ent s.tha peduglioni sHarressipref| syaptaasefsuehdigeassr ding to O ai m 11, wherein
the anti parasi tyiyC 3 , Lns,

m | benyci ns, 10 %fégﬁép %(%gﬁ%ﬁ g%n%ééﬁpmg%g r?hépgéﬂat g.og%lﬁélrgﬁg)t%gﬁnes are
sel ect e f roere ot theqgphiersire aglecied fromiantiparagiiicseantiistanaines dintifvngels.or

doxyl am ne; & i £ un e S ; onazol e,
itr aconazolaenft Iggg\crt%s%ﬁeéé%wgﬁ %ﬁlgfr% E@r?ﬁh%%@@%’g%ﬁbwm %#éém%ﬁit [ aé;ci’{pg‘r‘<i ﬁﬁ%g 6;rr e

sel ect ed f revmallientsof | axaci n, mar bof |l oxacin, ampicillin or amoxycillin; the
anti -infl ammat orqi,e j e one, 15
dexamnet hasone, c%f%‘rpg% @??C%lr’]ﬁ%qeg%é%@emﬂ%rcgﬂghgﬁ%%@%@t@f@'%%gﬁémnt is
gamma- | i na@nsparasiti¢sdare $8lectad frotrhardpyrbzoles avémypciies, nullemycihs,di sease or an
opport yRi st | plal, .1 ] i r resulting from
(52 O eerbBib e or pteRidf g ulsuindt H8ReRbctMoyy " 211

| mmunodef i aihianghgnivamine, iFlepyazine, diphertwd@enned dovgamines tremntifungals aen a

conpri sing ﬁ%%%gl%h{ @doﬁ?gﬁ’e%ggﬁgplﬁﬁé ﬁr%l:&yazglfe]: Sﬁéeicnm(ﬁlir?gp%hotecﬁcin%; conpound

of Formul a
the antibacterials are selected from enroflaxacin, marbofloxacin, ampicillin or

amoxycillin; the anti-inflammatories are selected from prednisolone, betamethasone,
15  dexamethasone, carprofen or ketoprofen; and the dietary supplement is gamma-
linoleic acid.

13. A method of treating periodontal disease or an opportunistic bacterial
infection in or on a dog or cat, resulting from (a) a compromised or diminished
immunological system, (b) Feline Immunodeficiency Virus (FIV) or (c) cancer

20 chemotherapy in or on a comprising administrating a therapeutically effective amount
of a compound of Formula |

NOR?
H H
—N
T T
HoN 0
COyR!

25 wherein R" is H, a pharmaceutically acceptable cation salt, or an in vivo hydrolysable
group capable of generating CO,H, and R?is C,4 alkyl, effective in treating such a
condition.



N O H2N CO2Rl1 25 wherein RL is H, a pharmaceutically acceptable cation
salt, or an in vivo hydrol ysable group capable of generating COQ2H, and R2
is C -. awkyB/jsakiective in treating such a condition. WPCOABQIRZA2

PCT/ 1 B02/ 04741 -18 14. A nethod accersding to Cl aim 13, wherein the
pharmaceutically acceptable cation salt is Na', K+ or Li+. 15. A nmethod of
treating a disease or condition caused by a bacterial infection in or on a
dog or cat conprising adm nistrating a therapeutically effective anount of
a 5 conpound dft Férihethad pccatding ta-Claim 18, whereir thenphrrmapgeutieglly O co2R1
wherein Rl dgeblabid BHGH §8GE Nt Geldryiraccept abl e cation salt, or an in vivo
hydrol ysable 10 group capable of generating CO2H, and R2 is C, -,alkyl, and
a phar maceut i cdP. diA eined obireating i diseasewpi ¢pndiien gauseddyy a hasteriafinfepiéon

phar maceut i; it | o bt ' met hyl ,
effective ilﬁ%tL 1r)aé?}}?ji% ﬁ%ptssﬁtc Oﬁ?‘%&%%ﬁ??ﬁ@'ﬁ%‘ hl%ra tu '%@%ﬁ%‘%&%ia@“'ﬁ"?f& aim 15,
wher ei n & heCQmPSJéla@éfg@mmhi tionis a skin, soft tissue or urinary tract
bacterial infection. 15 17. A nmethod according to Cainms 13, 14, 15 or 16,
wherein the conposition is admnistered to the dog or cat in a single
dose. 18. A nethod accordi ngh®® O aim 17, wherein administration is

subcut aneous. 19. A nethod #ccordi g%o €l ai m 18, wherein the

t herapeutically ef fse \t?he €Q und of Formula | is 4ng/kg to

12nmg/ kg.
—N
0
>, O/

wherein R' is H, a pharmaceutically acceptable cation salt, or an in vivo hydrolysable

10  group capable of generating CO,H, and R?is C,alkyl, and a pharmaceutical diluent
or carrier, with the proviso that if the pharmaceutically acceptable cation salt is Na, Li
or K, R%is not methyl, effective in treating such a condition.

16. A method according to Claim 15, wherein the disease or condition is a
skin, soft tissue or urinary tract bacterial infection.

15 17. A method according to Claims 13, 14, 15 or 16, wherein the composition
is administered to the dog or cat in a single dose.

18. A method according to Claim 17, wherein administration is subcutaneous.
19. A method according to Claim 18, wherein the therapeutically effective
amount of the compound of Formula | is 4mg/kg to 12mg/kg.

20 20. A method according to Claim 19, wherein the method provides a duration
of treatment activity of at least five days against susceptible pathogens.

21. A method according to Claim 20, wherein the duration is at least 7 days.
22. A method of treating a disease or condition caused by a bacterial infection
in or on a dog or cat comprising administrating a therapeutically effective amount of

25 the pharmaceutical composition according to Claim 9.

23. Akit for treatment or prevention of a bacterial infection or a condition
caused or complicated by a bacterial infection, in or on a dog or cat, comprising :

a) a pharmaceutical composition according to Claims 1, 2, 3, 4 or 5; and



20 20. A nethod according to Claim 19, wherein the nethod provides a
duration of treatnent activity of at |east five days agai nst susceptible
pat hogenswo023/05321et hod according to C ai m20, wherein thecituBexo4es i s at

| east 7 days. 22. A nmethod of treati¥g a di sease or condition caused by a
bacterial infection in or on a dog or cat conprising adm nistrating a
therapeutically effective amount of 25 the pharnaceutical conposition
according to d ai . A kit far treatne vention of a bacterial
infection or a co%?t'f’%‘ﬁm'%%%e@ﬁr'wg ﬁm?&qdcogyé'agﬂ% @1315@8?%#'? i nfection,
in or on a dog or catconmmbnsom@ta)baateﬁélwaamtdrlacn@hdm@mmbabpn according
to dains 1, 2, 3, 4 or pib {’1% t I5%%2 PCT/ 1 B02{ 04741 -19 b)

i nstructions descri bi FRICHEY RY A PGFElRiNECHORN GRQP RS CBll conposi ti on

to treat a bactar i Nmemb@cdrhrﬁfeasrngaacgtérbﬂlchﬂo% iGjestRALIE Roler@fdiPhiatdiged by a
bacteri |nfeai| on, in or cat. 24. A nethod for increasing

on
acut e o ch' & qompéﬁ'f‘géﬂmgl'%t"er"lgégérd&ﬂlobﬁ cpHnge%&mer@f@r&r@I%e otBnpri si ng
adm ni st er i thgraputallogffeRfivelaridlintiona FeesLid her eof a singl e dose of a

t herapeutically effective anount of a Formula | NORZ HH NS S ONHO
H2N CO2R1 10 wherein R is H, a pharmaceutically acceptable cation salt, or
an in vivo hydrol ysabl e grougkcapable of generati ng CO2H, and R2 is

Cl_4al kyl

CO,R!

10  wherein R'is H, a pharmaceutically acceptable cation salt, or an in vivo hydrolysable
group capable of generating CO,H, and R? is C,.4alkyl, effective in treating such a
condition.



