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Bl CYCLI C 6- ALKYLI PENE- PENEM B- LACTAMASE | NHI Bl TORS AND

b- LACTAM ANTI Bl OTl1 C COVBI NATI ON: A BROAD SPECTRUM
waRTl7Bi&aBk C Thr oughout this application, vari OBET/US2006/028948

publications are referenced. The discl osures of these

publications in their entireties are hereby

i ncorporated by reference into this application in

OWCLlé GUME@JIBENI#Pﬂgéﬁlrﬁ-ﬁcmﬁﬁé ﬂjl_-ﬁﬁﬁ{)Rl%%\llfé tg@
known Tlose o) Lo S

i nventi z S
di scl osure contai ns rmt eri aI that is subject to
The ¢ ht owner has no

rotect.i on. (0]
TR e R R e S e i etice . aFbeisiro Ry g toee
pub'tChf@np it theit entlistiesramberelyy indvepapaibding refdrencd in®UNie apmisatioh in order to
mor@@xﬂ;ﬁ@és@nﬂerihé 186 bt 1R aPR B A Blodd AMEMREKINTs ok {“ﬁg dg']@}o?me

ut _otherw se reserves an an
'”Ve%tlS’BﬂF?cé'R‘?de?ﬁdﬁﬁi'%eQ\?ﬁéPd%oever FI ELD OF | I\I\/EKITI ON This

invention relates to certain bicyclic 6-al kylidene

This Fbﬁ!%ﬁﬂﬁsc%br@ laorﬁ&ﬁs rﬁ§tell%ﬁ ﬁﬁgls %9&’%& E&{)&)}Q g 5’[@5{%? Bh (iolp}érlght

nbi ned am an

ovwndr T s PAEE YD o8 s B REP ATy S0 Toat 0 penosument of the
patenirvisclos ot a5 itsippdursis tread. 8 pPatent aad Patértark Difide patbhthiiedr irécords, but

othe%seﬂe%&e@%ﬁfé}gj@llﬁaﬁ Erﬁt(?ﬁllgg whgsére% amases hydrolyze

-lactam a i ot as suc serve as the primry
cause of bacterial resistance. The conpounds of the

present invention WheELROPINVENTYOIh a b-1 actam
anti biotic such as cefepine provide an effective
treatment against life threatening bacteri al
This jippegtian tifdes BAGIRERAINDIICOB-alIiaNBMIBNITNOM hiRB ot iaks | liroesd spectrum

B Iacﬂé}daé'éaﬁm@llo%sﬁﬁéd cfb?nbﬁfe@ With & @E%mfénﬁﬂ&%nﬁhlﬁdlﬁg “f%lﬁ'\e éﬁeratlon

tics in clinic

Gta
Cepha@%qugﬁqﬁm?’ncoﬁuc @§I egﬁ%ee g Berbcn,nbéfltmﬂtlgn?rl %lceqbp;a@ewantlbxotlc
B-Ladiafriaegsdhytirolyad ﬂ&ﬂagiem&nh!aisnob,aaimais daﬂ%w@gas@lfé‘ ;ﬁiﬁiarﬁcﬁause of bacterial

reSlSI n%ggﬁ%g&g&o%% O?ftl't rgz%e\rq? en lon W nr% ﬁ(())nflq rﬁ%et %r : %Ii%%m antibiotic
such pg gefepime pyigde aS@ﬁQﬁ?‘éYel tmqﬁnermagalrm e threstenin@ DB te@B infet)ions.
191; Bush, K, Cur. Pharm DeS| gn 1999, 5, 839-845).
The nost signifl | ated to the
devel opnent of B &3 he b-1actam
antibiotics is the productl on of Cl ass-A, Cass- B and

Pemc@inr@%ﬁd CostRlobMPind 2k dicd rﬁgﬁsﬁéauen?@m Eﬂf XS{EEZ& Iggt?%%iﬁb iS2 in the

| b-] actam anti biotics, resulting in
clinic Floygvet1tes feyplogpent of W’Staﬂﬁeatéﬁ lactam Apiikiefic brefitieren toatabygns has

had dlgaﬂmaglnmbefe@emhﬁlnid:duﬁ@&hd@fﬁ’cﬁ@ﬁrﬁrﬁ&ﬁo@a’ct@ﬁél@ﬁ@;‘ﬁ&% I'@@Ul@man K.
Expe?é%ﬁﬁsfﬁJﬁgt Brjzg ﬂ{?% A?, &B%V uncli?glgrécf %D g#ecﬁsrp ‘PQrQI d h dzr:qo1lo ush K, Cur.

Pharmg Elgsign 3RS0, HISP- 845)995 he 389st BRbifipant 'Iknomimtn&acbm&rm 286ted to the
develgﬂ)rﬁérﬁ B%Hctes\?ll REERRe Bef%&ad? gﬁgloﬁ&ajhte%qugg FCIB?S -A, Class-

Bat eson
B a“"z@b@ﬁ Cagiine %Hatamﬁ%ﬁse Theseserruaes dasradg threfilaptame aattbloms, oésultmg

in theblb ek afhﬂlﬁa@teﬁélrﬁcﬁntl/ a@ta@ﬁﬁ&%z%%s%entlally hydrolyze pemcxllms whereas

hi
Otess RAGRBHes BUL 83 oYy etrbRlbol Pt Ghaitrihacoby
G.A,; M@éeltpSI Adt Antinzieroh. Higents Chemotbent995a39, oanw Th daemomo rzddferent
B—lackiHasds héua' l;é'eﬁ §e&oﬁg§§¢a§géyﬁgs 80 GRL Bl S glllgta ents Opirc bnvest

am not hi azol yl aceta ceph osporin ant

Drugs $900e24y) at tf@re [BOD Beediof @m%ger{erﬁéomeb(brogbBp)&’catlmm?réctamase
Adin. Infect. Dis. 17:369-379). Even though cefepine
was shown ‘
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to have good activity agai nst many pathogens t hat
cause nosocom al pneunoni a and ot her serious

wonb@miédms, it is not active agai nst Enter ocOBCUAIS2006/028948
faecalis, Costridiumdifficile and

methicillin-resistant S. aureus. (Jones, R N 2001.

Resi st ance patterns anong nosocom al pathogens: trends
|nh|b|%ly Fﬁéck%apﬁg Etﬁé{e"i’%}’h‘%@é awbg?%séoufhll% %@%@ r#%ﬁéi bﬂ%lﬁ]&t@mng the
B-lact@n antibiotiein Cor@ﬁ@pﬂ w&h a gompayng wb'ra'@ wh@@ﬂe?satqné\fmes

cephal ospori n. Hosp. Pharm 41:463-477.)

oo Bl B DL b e SRR v
Cefepiiine: Frtrexicjeacthinmi? Sliedeect.hie 17087 &verythoughidetgbime was shown
to he@el%‘aa %ﬁ\ﬁtg dgglnétbfh%@r Satiyehs ﬁﬁt %l?s\éurlucéaéo?méicdn@umoma and other

actam t azobactam are %iet I ve g{d difficil d
seriogy drdectionsyribdtidPh geyat pssh ”ted‘ﬁ’"gﬁﬂsa eali F%’ f ’Q’”’" iclie an
meth@lllinfégadt ys.us@eusl MJobesTORNEL 2001. Vikdsistaan®paterhs iamoag chosocomial
patho{gler(l:sartgelnl éa Ir‘r)l (\1,3\5 &ﬁ rgas?gmy géc‘#% b@‘r?etsﬁgH %éﬁs Mﬁje ?ggrlggtg gﬂ(r:]bd R. K.

Nakahire A-n€hineds |B\¢é'k'a@aﬁ%i\” Y-aGY- 9% &ﬁﬁﬂ'rﬁ@ %r"@é(nfogﬁ% generation
cephdl Bﬁ)oﬂﬁ'—‘(mﬁm B30 Pharma gl :uaBL 770N Cofepifdeas slsdhyirdiy@ed Byrte @ktended-

B
Y.; Janota, K ; Tabei, K ; Huang, N.; Seigal, MM;
The éb’]rnmer%lah%’avm§g‘~‘[§—%%&m aBe Annitikod Shthags claQ:laMw &cxd B!slﬂﬂvactam and

e e 3 T

usedf iar camtanafibl )witar an@ddliec and/ e«parhﬂlm;aelmm@'blc sulbactal Iwiil t arnpigiiin and
b c d ameamgﬁéa&@t hgnst Wass-C
tazotg ROy YS%Gﬁ\/\o I Rlsars st %&"V%a’%/ i
produgmaROERAISIS? 78 Machanis crf)'nacwr@%"\/‘%frc'%tsﬁeﬁ Gefgaphsed o Pot and
TEMnseﬁ&i; lfaééh eﬁfcfdat@al \Bush, €A MBI 6b. ag@imshenbdtfﬁaa 1ob3, a1 &1t Wang, Y.;

ecti present

Jano‘k%r %eo %l Fo"@ é\Pa dpal {Rﬁl\eﬁr |r‘rpegc}r’td§rs1 onAD%ﬁdA?hlfB DM J
Biol. DESYGCFR0PT,| 35NEOF4-TH4B2). NVENTI ON The pr esent i nvention

relates to | ow nol ecul ar wei ght broad spectrum

b-1 act am conpounds and in 2 US| Dx .
Recegti; it 5o% fpafusHong el 6- reeahsﬁQﬁea&'vagweso?fc%ﬁaﬁﬁakforf{w'%ﬂeaﬁ piiective,
broad fastrirh l[ﬁ—l@dalﬁaéﬂ iKybilogsesten eemeingd with §-achavantibiotiasc MEPA8/693280

j Vi h a b-lactam
w1, BB R PHRRRIRRES AR TP AR AT 1,

cephal osporin anti bi g}\c such as cefepine, a

penicillin antibi otﬁ ~0 Bpenem antibiotic. In

one enbodi nent, the 2preggrl_t_ i nyention relates to a

nmet hod for treating adfacteri al “cobecti on or di sease

conprising providing to a tient in need thereof an

ef fective amount of cefepi N or a pharnaceutically

accept abl e salt thereof and a compound of the general

fornula I, as defined h or phar maceut i ly . ,
Howeygp elhpten Fesmaing gsnese {0k fPWHehW% ni% AgpiEst e éﬁ@a‘gn'“g bacterial
infectidner &né prebent binentiervis dbleateiib thesé enccaingy dupritanifendsner al

formula | is (5fl),(62)-6- (6 7-di hydro 5H-pyrro| o[ 1, 2-

a] i m dazol - 2-yl net hyl ene - 0X0- 4-

- aza- bi cycl o PETAILEPHRESRC 939&'%'5'3‘? WTFQN aci d,

sodiumsalt; or

The praieéilg%rwgnkreﬁ Gi‘?é? Wl néc%g %l}weght%hoa?ﬁﬁic%km B- Igétgr% compounds and in

2
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azabi cycl o[ 3. 2. 0] hept - 2- ene- 2- car boxylic acid, sodi um
salt. In one enbodi nent, the present invention relates
woOao@/aesposi ti on conprising a pharmaceuti cal | pCT/US2006/028948
acceptable carrier; cefepinme or a pharmaceutically
acceptabl e salt thereof; and a conpound of the genera

formula I, as defined herein or pharmaceutically
paﬂ@@lﬁﬁ@%%k&k&oﬁiﬂ:‘y&l% h%%(r)daﬂ/rl%dﬁ\éﬂutga g ﬁﬂblwél?%ge%eﬁgmkﬁ have B-lactamase

mhltflt8Fylﬂﬁp§rtl[es ngertq;)/nb}ne(i 8‘%5‘ ag- Iz(togam]antlblotlc including a “fourth generatlon
cepimhmy@rmmnﬁbfbtmsucmém{empﬂnea]a ipamiclitrz antibBtiey bn®tdiydRAEN artibidee.
-4-thia-1-aza-bi cycl o[ 3. 2. 0] hept - 2- ene-2- carboxylic
acid, sodiumsalt; or
In orcaﬁfé)]boémt @e(rgesgntdpwmndelgt}ep forA methes] for treaging 4 barjtesiebinfeetion or

dise@se comprising providing to a patient in need thereof an effectlve amount of cefeplme ora

phar}qagah Qéﬂk %E&Fta&e?éﬁ”ﬁéreop l?]%ogé?&ldc e 8%réeréﬁgﬂ%w|e ﬁ.ee],?tde? ned
herejr, @r Rsnla@ga@ﬁgtlcplh/\p@mnt@m qaéq; eitie giva hydrplyealld esiers trepmsi Ihiooe
embGEINBAt tHb B&n&ﬁﬁ@ B é’gﬁe@f fofnuRNas (EW‘;?‘ZSeb Q&b kin ?8?%@?!)[?

gener a

| id
B B 20 BB Sl e een B LTS L
salt; on (5 (68)-61(6-dinydro Bk 3R LI, Aotiein 2-yirheaiyiunb). 7-bas4- e -
azaH’@E]b{@@@ﬁHéb@ Bhe- @c%@ymgodﬁﬁs&gr eating a bacteri al

infection or disease’ln one e i ment, the present
invention relates to conpounds of the general fornula
In orle, embedichef, the grésentenventionrelatbsio a0 SPbsialchiyip aepitabh&eutically
acce‘é%bfe%ar‘ﬁér Etetin¥ @ 5‘XH’JrHEé’e%ﬁ&hfac@éﬁt%l??éltnﬁérg& ewdm%mpound of the

gnbi ned wi th cefepine use
gengr ‘?’ é‘%i'E“H'éu!rtasde'fﬁchPﬁgbqr@harﬁlﬁcqumaétchswgble palts op &t wiverhydrolygable
estesNierafbiadneembedihb, e e@ﬁj&mdl &\g@ﬁﬁréIQ&rﬁu&' 1M @), (69) 6 (6 7-

any S QTR B DAy B P TR IR B2

CaerEFr%ﬂdy%”éS@sWe(EB) (ﬁﬁ)e‘i@cﬁ -dihygitpest- iudezpiad eblhiionazn-2-

yimethylegd)t7adxo anhib Lé&bblé?yclo[mm{éyt -PAnélo CEBBAKOSRR sbdlum salt.
antibiotic, a penicillin antibiotic, or a carbapenem
antibiotic, that are useful in the treatnent of

In ong gimbpeimertr the preserit ényeition eeldtes ta ugmdfiagntmpodition@oprising cefepime or

a ph&faesitisan) bccebtﬁﬁle lﬁl?’t‘ﬁ@r@&f ANVEEpBEhd & ltlﬁtg‘:‘eﬁer!'alc}or?nu&"’\cé%a&%ned

sin a eutl ally acceptabl™e carrier,

nerol G B e e At Sl P g P Bp bR P Ere oo, for he
manyfagiyre of a madlcamnmrbfm tteadihg & bacterlabinfeBioROCEs&463327vI |, as

defined herein, or a pharmaceutically acceptable salt
| org%n Vi VO gdrol ysabl e ester thereof; and
n ong smbpdipentJhe Pregent ruptiiop Friatesre ERMIRAUNETR theapppriakfermula I, as
definedisdrein,citr phm&aéemtlcetlly ecdeptae 8all3 € nBhivoAdrbipdBletdsRs tAéreof, when
comﬂmeﬁ %’(ﬁ @efepgnqle QH:?( agé‘rp f“l mﬁ]e trea r#e%t er afn qchgélgrr\ég ltonsoln a patient.

relates to a
pharnaceutlcally acceptable salt t hereof and a

In orﬁOémﬁ:UIﬁféanthef @Fe@b%tan\lentlcﬁasre[i@csltﬂ%@mb&fn%b rbf tr%r géheral formula |, as
defm'%P df © ys&b?@agg%gg@ ge;pgaﬂe ai% or ’”d’Hﬁﬁ‘Wf@'é{S&ﬁfee‘ﬁéeﬁ%WieEﬂ?f when

combfr@pl wile p frlantam astibinittisaieings: aepham@gererdntibibtic, a penicillin antibiotic, or a

carbaPEBrAfibiofd, aPark ASeflli® Rk tB&mRnRR G BEL S al infif f?&]ts' :Ppeﬁlent
di sease. In one enbodi nment, the present Invent
relates to use of cefepine or a pharnaceutlcally

In ona @pwpdiskbhte tf&ad)résetnh aweabn asigtes toco PRk Gl c@ﬁprfs@igralblﬂarﬂnaceutlcally

¢ ;

e e R B RAG BBEBb S Bl G RRhBolgf of formula
preparation of a nedlcanent for treating a bacteri al
infection or disease. In anpther enbodinent, the

usiogyses®e™t | nvention of a conmpound of formula | and a
b-lactam antibiotic is further conmbined with other
conpounds, including, but not limted to, a
dehydr opept i dase (DHP)
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inhibitor, for exanple, cilastatin, that is useful in
the treatnent of antibacterial infections in a

weoabti7ané134 Chem cal Definitions As used herei n, PEI/US20061028948
optionally substituted -Cl1-C6 al kyl, optionally
substituted -aryl, optionally substituted -heteroaryl
or nmono or bicyclic saturated heterocycles, optionally

I, as d shivh }éﬁ gr a%ﬁarﬁn &}f&lﬂl&a‘alcé%) %le%‘t'opnﬁb/béé?%@%hbl& lé‘él%ﬁthereof

, tiona t ut ed
and wttuntuqnh,ewprquihgeﬁ e N S P Ba‘iieﬁém sction of
disedst] pl e bond shoul d not be present at the carbon atom
which is directly linked to N, optionally substituted
-Cl-C6 per fluoro alkyl, -S(OP optionally substituted
in onaleknpdiment zthg preggid inerpion glates to pPragHa cPPPisiigveiopieRy
pharm%e%ﬁlfé&éﬁté[ﬂle sdMbdrediahd ¥ c&h‘ﬁbﬁhd bﬂibrﬂﬁ:la-l@as@ismyéd herein, or a

phargla%élgqr;{?mcée&g@%l t(o%%')e\%))hygr)gw agé q%??r thereB%/ a% ﬁaﬁ%bl%ﬂrgyaratlon
for sepakad, ishutt@rdonCxGenumiial admipisggtoh ifar treating adteetdrial |nfect|on or disease.
heterocycl es, optionally substituted Cl1-C6 al kyl aryl,
optionally substituted Cl-06 al kyl het er oaryl,
In or@@{glpgﬁrj}?qlellﬁtytag Hg?é{l %&t?rg}%n ?é_%[?%o gF%Fe eBI e o&%%fﬂ?r%agedtxaﬂy
acceplabis kalt térect aﬁdaesmabdn;dlof fvonda bes uﬂfowmerwns&@@hameutlcaﬂy
tituted aryI al kenyl of 8
accepﬁBlg 8&?&9:16\%% hafaR) I%QJF@ rtﬁéﬂ&? ! S@N oot ional Ly
in the; priggaration by maﬁlwrawmf&fﬁwp ﬁ;bﬁcteféﬁbi“ e&ﬁ‘?&l‘%fﬁ‘ st it ut ed
- alkyl-Oalkyl-aryl, optionally substituted
In ano&iekgthbdalmdnk e fredest lo‘a?mydm of @gbinperab lofforaia t andiat fetgctam antibiotic
is fuﬁ“@( CW r?édKMtln ’otk[%ﬁt?r%b%héé’ ln%l'dgﬁé 'bhtl'ﬂo?ﬂmted to, a dehydropeptidase (DHP)

teroary nal 'y substitu
o fseepie. GBI orBR 15 USRS T, TR GRS egtons in @
patiedft i onal | y substituted Cl-C6al kyl aryl oxyaryl,
optional 'y substituted C1-C6 al kyl aryl oxyheteroaryl,
optionally substituted al kyl aryl oxy al kyl am nes,
Cheminal Befinifanssybst i t ut ed al koxy carbonyl, opti onal I y
As u‘éé&bﬁéréuh Ut,asl HasptioAAly samlmwmym _0Bpilkyl batlohslly subsitiitdd Haent optionally

h | b tuted —
subséﬁ;& ﬁ‘%ﬁ'ﬁ?&x cﬁftx:c%% c&lw%clc sgtu%tefﬁes%@cl?tg 83???%@{* by tituted —C3-C7
cyclaafityl, ontionply sbsiEutpd u@%@G eyl Qp@g@lusw}nu‘tjﬂdKQS -C6 alkynyl with the
prong'tI@Bbtk W&oub@%‘oﬁ@&hdﬂﬂé}thpla B@fdl Do@Ed hyt [sUfreddnt bt el carbon atom
Wthﬁ |§ lé:‘%%%@ﬁ{n%esd @dlélégﬁ?l su% 'Mute? 0(9{ b? IAb%lr lfM u;fl%}l TSI(tB)e%ptlonany

St t'u
subdtipitegiratiairof laryl Wiere g ishiy Cpp@gr@ﬂy st@pﬂtvt%é} e@tp@y@ i patp@ally substituted

-C= @fyl%pﬁ’clngw suttute@natly (@ub}sl} Iatlkyt e@bt.ﬁaau%swlsﬁmsyl -C=0 (C3-C6)

cycl@%gy&ogpg?q&}%ﬁubﬂ%?+g 28[] %\g? ©F bII(nyQI% sgtar%{gaskét&%gg‘ﬁc%s optionally
substijteatioC 1-SRGRY!, arg poptionally | sybssitytasit q:t Gf @&(yld’p.t%arw R Wauy substituted

aryl BX%%W oBﬁHan@bEﬂfuté&‘ hatbichiytercamkll, ophalgrabstyted C1-C6 alkyl
substituted hetero }ﬁ/'-i | soé t? acJ l la gbﬁtolf %ultoeﬂ)‘ carbon

mong) 9 ievelly 1o R rogHSRe s PSRRI BTy ARl

atonad; yCOMRsR,0 psogﬂmﬂ7,yomnuwv|subml@t¢edh@"yl@lkm§4kxbxgpﬂona"y substituted -

alkyPthaIky A, toétdp?\%@ﬁ%gé Hﬁ(tgﬁ-a@r&ﬁlkﬁih&%lﬁb\éb@ >6Euona®téuaamtéd/aryloxyalkyl

B o R ke
arylaxhetersaty Fpticialin s itstituaal CreCe:Bl+ £goxyery bpi@nallyadukstityted C1-C6 alkyl

aryloxgos,)t 99 t I (% ﬁ%l&ysuﬁﬂﬁﬁ%i gl%eaﬂ/ Va%} a@laﬁ\lﬁ& oﬁcgaﬂ/ substltuted alkoxy

19 ona
carb@mrummmanmﬁit@em GNYOXY SHEPIY oatpgﬁ'#voﬁUH%ﬂut%sﬂpfeqt%ﬂ%w‘Pv carbonyl. In
substituted Cl-C6 al kylaryl, optionally substituted
aryl al kyl, optionally subst i4 uted Cl-C6
usidbdeyddaret eroaryl, optionally substituted -
het er oaryl - C1- C6 al kyl ,
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optionally substituted Cl1-C6 al kyl nono or bicyclic
saturated heterocycles, optionally substituted
wanyd7aigsmyl of 8 to 16 carbon atons, SO2NRE6R7PCT/US2006/028948

optionally substituted aryl al kyl oxyal kyl, optionally
substituted aryl oxyal kyl, optionally substituted
het er oaryl oxyal kyl , optionally substituted

oneaérﬁﬂa&ﬂﬁ(@ﬁ YR, iOpt 'oQﬁlﬁlaﬂyysuﬁ)QmétlEH téﬂ{y?% %r?éll)pé Eﬁfe'aoﬂgllyl C=0(C1-

S d heteroa onyar
CS)‘%@V&? C{é’ﬁﬁe % Ry} OQS'BE‘?"QSnéLFqSV“@?Jb@HOP'M'e@%‘i‘kB@G SOany,
Optlmakm@stytumctyétebaﬂckear QDNR@;; arelgplibnallpsubsttitedibaetoaryl.
aryloxyalkyl, optionally substituted

het er oar al kyl , tionally substituted
Ra i3, iyigogp pawﬁx e 608 ey oprsionh siisHisios C2F@S alkenyd having 1 to
2 dowple ibomds, bgnosanpsmbstltuteeatzatd@kynylma&.mgm@ldt};{pl& u&mslﬁawgerd cyano, N-
ReF{?l K[S’[?&Y]%I ryOQ&Bsﬁtﬂéh' ¥1-2 lbglw»é/ fﬁ/ ro&e, t gtuﬁg{n}é’ éugsﬂvtg aryl optionally

I Ona

S“bSt'@:ENRé'R W@O%pPPMa!'M pulstiiiad ?lhvlearybzmlalkylammes optionally
subﬁ(t@d}ar&lbi@y loptionsly sbbsButediiatéroariioxy 8pt|@M£iE/%9§§iltutéa1©(§:@6 alkenyloxy

ety s G YA, P Pl PP e o

opti ocﬁuhﬁ'ﬁﬂed RYYIxy-Qi G athyl Ganing, k?ﬂﬂCGR@enflgorH alkyl, S(O)q- optlona"y
substipitddo saldey algt) (D).t wbmha@ls%maiehyéryl WHfe Q;f isFg 4 SorQ" CONR6R7

gua%no%ﬁ%l%xnétjantm%oe toﬁ)e rna@lye s}gﬁt%&eﬁg AJGt g@g?r%le rop\t,\ﬁ) ts'.igs’u’cuted
arylaliey}, petienally SMPﬁ“EJFPdtCHeQ}G alheteroand tptionatysubsiitutecihasgrpang-C1-C6 alkyl,

optichyBt @msidiited C‘\t’-@GtaﬂkyBﬁn51{?)t ormgﬁrsﬁtumtédqh&éroé%k@ OHﬁtloHﬂ@ substltuted

arylaﬂ{saﬁ)? %Pg% ?{\L ﬁéneétgrﬁ% I ﬁg%g{):p#gmlly s‘ggf‘tl u?dl(glryl%%/ Oéga?kyl optionally
subsgjuteg| ary"NR@W optionetyRabstitidect irderoanyibtyalkyi coprtanaipsubsiiutat gtoxyaryl,

optidhBIBYsuBERutad bﬁ}’%ﬁ)@\@teml fs@Bﬂl"tlﬁecﬁF?été@a@Mﬁ)é@m Qgtloﬁéll\}%uﬁs‘?nuted C1-
ence

cealfy %‘%YF%W’?‘%V&“'%%*’%W& Bk ehden FigroRDL. T e
aryloxyahert i t upRPNY- C6 seliskiyted optheerratloxyaiybst i bptioeallyar ylsubstituted
alkyl@rplbky&lk@lh}n)héUhﬁtdntsl«@r%dm%tn?rl@ lsYl, oﬂBﬁéI@%b%Huted aIkyI optlonally

s, S Bl e PR Bttt st
hete@p!deo riZPN6Rs, 1R ottienhllCSubEhtutH ey, Si@)t-elkylsandlS(OR@naNd
R7 can be together to forma 3-7 nenbered saturated

83 SRS L L8 805\ Sk S5y, ot

hetergaryl; in|ame embodimbidRaieHior CRE6aligl; R7 are each
|ndependently H Cl1-C6 al kyl, arylal kyl,
teroar R6. and R7 toget her forn1a

| al kyl -
R 5, SRS B 4R 11 Rk ST Bpts BHaCP sy SRECS ally
COOBs, -NieRH eC@NB#R, 0ws R,Ajreay wyeathal Bey+O e ReR,Jodetheb iith the carbon to

whicl'ﬂffeg ags,hElttef%ﬂgd Rﬁﬁﬁmsfs&%aéggtﬁﬁl &Xll/e fg)é %ﬁt'n?&nbefrrﬁo\% J;lgr w1tthout the

car ns unl ess spec

prosqff of heteraRipER SUpRN. Gro=6kb (BhaSB Ai=9em®), Nt in enecemisgiment, R,
is H, &1 e¥fsalkyl INRsRporcmiR, gitbeti winhe cabbonlio 4vhréﬁltﬂé9 Rre2dt@BRed may form a

spiro AP e 24 W ieee e B o A BRR 1006 omsit, " °

butyl, sec-butyl, tert- butyl pentyl i sopentyl,
Rs ameapam deepthéﬁML/ H, i ﬁm@wbubsﬁtuﬁd rtﬂOd%?)au@l opt Bﬁalfyesru%tltuted aryl,

AL, L, i L0 45 L PP orms
afy'a'b!fkeorélﬁmilm |Snm’qltuted7he¢axoam@ik3ét entignally isultstimteen®b a6 raligk het&oaryl, Ry
and R2daR 2 185<MER o fofn QL7 RIERBEIARRuratey l‘ﬁ@r QBmpRdHRil Iy heﬂnntg one or

one enbodi nent, 4 carbon atons; and one enbo

3 carbon atons. 5
US1DOCS 5763327v1
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Aryl refers to an aromatic hydrocarbon noiety, e.g.,

6-14 carbon atons, for exanple selected fromthe
wgnroeupicidhenyl , a- napht hyl, b-naphthyl, bi phenptT/US2006/028948

ant hryl, tetrahydronapht hyl, fluorenyl, indanyl,

bi phenyl enyl , acenapht henyl, groups. In one

enbodi ment, the aryl group is phenyl or biphenyl.

two H@feﬁ‘cfa%{s%ucﬁ eefsQﬁ &6 @Qofifrpmété) Clnr@{eeérﬁﬁ&éfﬁl\énf; FE #8 R, are each

mopocyclic or bicyclic avin
'“dEPgﬁtP‘g ;ilbég 8%&& V2 Redpapa L o o g fﬁvom@ﬂwen\form a 37
meraliretedSiaturaied dngpsypiem, optidnaliyehating oleedréw®hatyoatoMbet | es are
selected from (1) furan, thiophene, indole,
i ndol e, oxazol e, thlazole i soxazol e, isothiazole,

TheiFiTLEs reders e Rethsi7rinti and Penehedisheincalliybmojgyasi afi Tdi2merbons unless
spegifigdatiiengise; mybmwémbodhhdmﬁtohy-hmwbbﬂb&mspmfoﬁé%hﬁodlment of 1-6 carbon

aton%' rg% hxlcﬁ% %ﬁ%dﬁﬂeni" o% 144 %?I%_g N & o(?r|1se R]éb ‘sé"ntétﬁle a(éob% 2alkyl groups

'”C'L@en@#ﬁ% peitliited ice, me@%}/h f&»{b?@bﬁ lsms?m'btbhtyh@m bytyl, tert-butyl, pentyl,

isopbieyl Zebopéra, heR@ NI BX AAOhheXENZi M dazol e,
Nmret hyl benzi m dazol e, azabenzi m dazol e, indazol e,

SU|nazoI|ne qui nol i ne, and isoquinoline; (2) a
The 3prey eycioglkdr igtess tocarh atayelio dydibearhdmegreum hptien §47, carbon atoms unless

spedifieti iotHeRfise; ydrieMBntHobitheRi, 7 RYbbrtlidmBan bhé8mb&dimdrit)e cfa%%ﬁ%oms in
e B T T R ROk UL 4o s

3°a@DﬁéWB§red aromatic (unsaturated) heterocyclic ring
having two nitrogen atons; (c) fused to a 5-nenbered

o BT i A B o
the gropf: eheralt, grmapiahyl, ([HDaphthlslebipﬂeoylaarﬁhm‘ei@bemawnaﬂﬂmaﬁlh@enyl indanyl,
t (o
bfphéﬁg’rézgt éeb'gﬁ%p?lg?%nﬁ eg}r&fpg ¥ Mgnb Qrgﬁ%ﬂ@e@ ?Ttﬁé glgl lﬂg&?p i @Le%pl%ﬂngmnyl
het eroaryl group is furan, oxazole, thiazole,
Heteraaopk esfart o, ani gahdticaeeleeyclic nﬂ\mﬂeine(mohbdyarclmy bity¥ic) pZ @] iRaving 5-10
ring F?ﬁéfnbgr's 3Qd 1@“&%&6@?3&5&'&4%&@ N %X? 50} o? exzimé)le Thgre ZIhe heteroaryl

rrol e yrazo e

monea%areage(ﬂcéd flfPrT‘E (h) ftlrlap,dcglap@ne,lm(ﬁ%q W@m@le ;g)xq;o{er ﬂ'aagglp,elsoxazole
isothlblzblé citnidazadé, N-mithplietidezble edyridiae) lpgrimidive, NtdzIne, pyrrole, N-methylpyrrole,

pyraio‘ﬁé)qpl?’:@tﬂlllb 20)e91 3%?19%@ q'zrhetrlaég%l %ﬁ@? Yga%ggzole Ii]ﬁ tetrazole,

term use rIC C[IC et ef oar
1- me@*w&ﬂ&ze'snﬁ?wzgﬁ%@'et Renzeihiggele.r Peﬂggfusan, \Wﬁ“?ﬁ?xﬁf?@ lhgrzimidazole, N-
methgibenvnitazoharaheiiAiddzoles indlitdk lingzoling) @nﬁcﬁﬁé‘%}]&i is8ehdifg (2) a

blcyc% Qx%Fnaﬁé @Elgerbgycﬂ%ege:]afﬁhé Cpgﬁée{% 8{/r}ﬁ§$n% eO{ B%dlztng ﬁjgg is: (a) fused to

het er oar rou In SIX
a6 '%Pévt@ﬁdeﬂomﬁwre%r@% liptetoayeds dnd firying Pneitregenigtcaridb) fused to a 5

or 6-INembered Amnfatic @rhsdtiaa) Hléfer&@rbll%rrmgh}sl\hnggmmro@ématbrﬂs (c) fused to a

5- me%g%%dargrgaﬁchﬁmg?%ﬁgfeg)gg r’%%r clzychr rl%nﬁalm?:}%gg%r %lﬁgq aq?rp r{&ge(tﬂer with
eithef REe Y Ui cEulier Aemiepro@l fUsed tv aps-tembeiied srdmatie (amsaturated)
heterdtyélid it hﬁﬁr@'f&ne( hdisrbatehn N@icbich d@aNeaf &t airs), 5@4 8mb&diment, the

rte b9 ST e b S b, P, S b § mbimicazot,

pyridinet @ydaidioss pyreriest pyirofe; dintethyipgrates p pyBaza®;, NenaetigfiphtaRile, 1,3,4-
oxadibbste, NQ D AHSTR, | ¢-rekH, @fl-trfa%ﬂef YRQ&rIbiBY Cf- h@thl{lt%gﬂo%aradlnollne
SOLﬁPﬁHP conhﬁlns five to eight ring atoms (inc
q HERAMYE) sel ected from CR4R4, N, N-Ri, O

S(C»n where n= 0-2. The non-aromatic ring of the fused

bi cyclic heteroaryl group contains o 4 heteroatons

selected fromN, NRL Oor S(On wheren =00 2 . A

fused bicyclic heteroaryl ggoup includes optionally
usibosystart ut ed ri ng systens such as (6, 7-

Di hydro- 5H pyrrol o[ 1, 2-a] i m dazol e and

(5, 6-Di hydro-8Him dazo[ 2, 1-c] [ 1, 4] oxazi ne noi eti es.

If any group is said to be Optionally substituted

such as for exanple aryl or heteroaryl, then one or
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two of the follow ng are possible substituents (the
sane or different): nitro, -aryl, -heteroaryl,
weabkbanogeas bonyl -, -al koxy, -al koxy-al kyl, PCT/US2006/028948
al kyl - O C2- C4al kyl -O-, -cyano, - - hal ogen, -hydroxy,
-NR6R7, -trifluoronethyl, -trifluoronethoxy,
aryl al kyl, ai kylaryl, R6R7N al kyl-, HO Cl-C6-al kyl -,
i 3 lotoap refé stk DdHGsed r ihwhich one
T e
nas aromptp)charasipkly - dSckPleypieNfe gl tha GBI a9 D ogpR TS fused
bicycfiRater&iryl Gaaib lkeyhtaing bieetoysix, hetdrdayamyd selected froal the froup consisting of O,
- kel Ry piBRRY g beobéda REHRY RAfaMer of the
S’N?%ﬁggé“sT@¥f5§b Tﬁ@%%@&%ﬁ%%&¥§1ﬁ§§ substltuentsh ?.g:;f "
molepide thipugh sapriberleMdRiA aPmaliqng: thegrPmalitingyeithe fused bicyslic
hetero&lylrﬁ&l?), cloht&l'nfs Hi@@ﬁb}éﬁd@ydtoms (inciufiing bridyebéduioatyms) selected from CRz ,
aryl al kyl, —an Y iSvctic ins 0 to 3
o Bt Gt e TN E i, By, o o 0
heterpaipte syleeiethjrom the gstieril StMynd NaRyph &g ner-apptic ring of the fused
bicychc RASBXYIRFrORYdontitd fivBeo bibitaing Bivenst (Rchitlp biidyeasddyatoms) selected
S titu tr s . to un st : t et vali
rom i 5. of SUGhviefe 87 1T Apfciau g i BiReo oyl
hetergrychsduiprrottainb B Va4 hatpriegioms yeleqted feansNi RyR:, O or S(O), wheren=0to 2.
Cl- Coal kyl -aryl-. The term Optionally substituted
refers.to unsupstituted or substi ' .
A 1ol B BrPRRish b el Bl by U Dol sfeh oo (07
Dihydrb G tiepyrrolelt @rajipidarol€andd§,6-Rihveyd-8-ifidazel21 1A, Aipxeanegaristies.
substituted al kyl noiety wherein the alkyl chain is

1-6 carbgn ato trai.ght, or, branched).

e ?Sﬁfﬁ@%ﬁ!@%ﬁ@?fﬁ’%"&e” one or

two bhide|following e possiie Gphstitiaets (e samet drtdiftesent): nifPe ragyly Heteroaryl,

alko%&?ﬁ@ﬁ,i fa%%g Qlico3LHna | diyl 8 LoVt dalkyll0-Orcydnd UBEb R, ERfdEoxy, -N-
on a

t he kyl™ or heteroaryl iety as defjne b ; e
R R e
alkoxyallkio alkatHBTES QA Relil, g FRONHRH P h EPNFalitt anh@d etersginbOesS(O)s-
aryl %g%%é:g? l—%)? -fﬁkﬁ-@iﬁﬁﬁ—ﬁﬁ 5, TERYISIN-O-MYINER R, SC O8I alkenyl, alkynyl,

he_no| ecul e. For, le C1-C6-al kyl, -
cvcaie ABRRARI-O- TRV Y oridPT RO (VR — &r8ks I one
embbdimets sbisstiiubuts,e €.90r fos gt ardu heidromiyk fncludeyr  alkyl, halogen, -N-ReR7,
i it HRRS S mERoh N SryRidiYAndQliyBGt €r oaryl noi ety as
tmmﬁggéﬁgdug 59@; %g?ﬁ?atgérbrkgaﬁiially sat ur at ed
het er ocycl es groups refers to heterocyclic rings
Aryiigl asferd td rayaihesaiRyl-et iABdglkyhznaistigs niptlidea ehivlli m}mhgnylethyl, 2-

T h iHaYike. BHe 3} stituted’ refers to
pher&{eﬁxg??-ﬁﬁ%@wdpg, ?—?@t{}?{/gfogg%ﬁﬂ)ih@yk 'fH RERAEhHANbIY substituted’ refers t

unsubplitgaDH e tif withf ‘Pf)?tﬁ“ %@ﬁgg:?ﬁg%z%& r:aryl moiety as defined above.

di hydr obenzof uranyl, di hydrobenzot hi enyl,

' e | . i , , .
bR ETRATR i, RS g i o s o
substiiutegaithi! 962 Riksiigpsts on HierphPrGdNHBPigy 8% (4fined above.

di hydrooxazol yl, di hydropyrrazinyl, dihydropyrazolyl,
Hete%cﬁ%%ﬁ% iralk)g :r%?%r;s/ lto gh@%@%&%é%@é%o%l moigt&l W.Qkf?ﬂb{é 5IWI Ythain is 1-6
carbgh kipths dettviciti Prbrehafied). dhliey dpteroRIEPBRYAS, ingideyidnterPRY i) e and
the BHY GhOtdrinasSilovhiy Slibbitcte@asrts @i Mslibstidliday f Subbtitutbd with 1 or 2

di oxanyl, tetrahydrofuranyl . tetrahydrothienyl,
S“bﬁt'E‘FPtﬁﬂéﬁ‘F& lioﬁg?%ﬁ’?fyy mg'ﬁ@%f‘ g?ﬂrng%)a/%orv %’i soqui nolinyl. In

one enbodi nent, saturated or partially saturated
C1-$§£I§ﬁl’%‘f@¥ﬂnﬁ§e‘fér9% M08yl 8Fdirl biALéWdrbonaAGHhd ﬁtréﬁ@jﬂjtaor brafiched) attached

di oxanyl , ‘hexahydroazepi nyl, piperazinyl, piperidinyl,

pyrrolidinyl, norpholinyl, t/Aionorpholinyl,
usipb@tsfegbydr oqui nol i nyl , tetrahydroi soqui nol i nyl,

di hydr oi m dazol yl, and di hydr oi sooxazol yl. Cl1-C6 al kyl

nmono or bicyclic saturated or partially saturated

het erocycl es refers to an al kyl group
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(straight or branched) of Cl1-C6 attached to a

het erocycle (which is defined before) through a carbon
wabkemoeéi3a ni trogen atom and the other end of pogUakdogh28948

chain attached to the rest of the nolecule. The term

Optionally substituted refers to unsubstituted or

substituted with 1 or 2 substituents present on the

to adhdidtbarfl'mdi&y, SHHRHYIS lbbRdeROp L FésE{)/fl th%‘ gr}oﬁgablgfgéreexaﬁﬁle C1-Cé-alkyl-

definedl_b fore,. Arylal kyl oxyal ers )
Het‘?&?%ﬂ':'mPé%%ff‘kﬁ?’@@i"&f—“ ted) Irefers ¢, ingubstiiyiesh o BiRalitkigd with 1 or 2
subgiitiesision ttiesatky! ar bbieroant moietysu lasfineti abed; or substi t ut ed

with 1 or 2 substituents present on the al kyl and/or

argl ortions as defined before; Al kyloxyal kyl refers
Satyraied-qr. Regtially sajirates! hatetegypiesaroups refers tq katerpeysiiq gaispigeted from the
moidtielystziritingl extetidirgf, @ Msdidxanyinexkdiytiobaebig, iserSAHYs bipbidigt pyrrolidinyl,

ik 1 t 4 . t .at. the alkyl poie .
o AT SR <ol i, i
dihygiphenzexagalylop digydegfranyl. T h dihydsgiryidegstyl. o neimidgoinsialyks t idinydieigooxazolyl,
dihydrekethiazdiy Ldtgdidskddiadblgd BihydsetRadolyl, Utdﬂi}drﬁ%}n'&ziﬂryl,ordi@ydropyrazolyl,

: ti tuent at the alkyl or. aryl. ety as
Ul U RIS . USRSty  fraco
dihyqugihiagigagiys| difpdroth@apiily Hibydrathien aihvgrbtriazotbh elihydroagetidinyl, dihydro-1,4-
diox&nt, itém.ﬁﬂ)}dtrgfuréhﬂnStﬁt‘réiﬂyﬂxﬁdfizengll,eft&{aﬁydr&utﬂiﬁwp§|§ci t%’{l‘&lﬁlgroz%ﬁquinolinyl. In

: e I subst.ituents present  on e, .

one SHBSNEI Bl crrPl B RS R PRERS by prstny, 1.4
dioxayyh IBZFVHRAZAPYly AMnprazing exnsridioyl, ApyiolidyAr mbroholinfiih éhieraarpmolinyl,
tetraky@iroc@maliryly tefritatoisbydiinyl f diyBlomid 2ol NSHIRH Hlolkb &G,

substituted withi or 2 substituents presént on the

aryl noiety as defined before; Aryl oxyheteroaryl
01'q6ef\_‘"94‘ BopeorArigyblicoaiyatet oraraytially saturated hibteiOcydies eefomrty ko alkpl group
(stralght &r BHBAdhBA)L df A% -C4 Bihed e a HelrocBl BHHNChOE defifed before) through a

eteroaryl. noie can be attached to the remainin
caroF o8O pvitRh Sy B2 18 Sk 6 Bt eyicBRAIgERed to he rost of the
molegyips t Theuteet “optierfalyr subistituter’stefess itd unsebstituteds ab sttistiuted dvith 1 or 2
substubris BreSdnt én bl Bfkiiot HEEbSyCR! SRR lof B nfolkudra4lg Fmd%te? r

on the heter oary? noi et sycas defi ned befch)r’e; R Kyl ore

aryl oxyaryl refers to Aryl-O Aryl - Cl-C6al kyl - . The
Arylafigioxyaliit relersatb | Ayy-Eu 38alkyitd-€d Corlisfler Ehet termu ptidnallyi dubstated’ refers
to un@libstdRBIlor EibsBitieWhith i PP sdhstiBRE bidER bR t aﬁ’@/ﬁ B i
def'nar¥| noi ety as edefi ngd k?ef olr e; Rfekgrﬁary 0X ge}idéc?tggﬁr (ﬁmns as

NPAPAPE t 0 Heteroaryl - O Aryl - Cl- Ceal kyl ~. The term
Optionally substituted refers to unsubstituted or

AlkylSYBRY  ibdised WY-EH a&y!ﬁgcﬁ-&s‘a{mﬁ!—l.t F‘ﬁ%e?ng?@ﬁggﬁlgesgpsg@g& refers to

€r¥l chl etsﬁ or. on et eroary ( )
unsupfBiecear ssEled it 4,0y 2 pYRAfity Rt BFepitt althe 2l ReiRRNS@efinag before;
al kyl -O-Aryl -Cl-C al kyl-. The ternms Optionally
Arvl f it 4iRsk Ak S QS ol Seupsubst | . Egs/tit ,
ryo?#?ﬁ T or 2 Su bér?iétggg:tssglgﬁeée;rbggﬁq} %@t@ﬂ% FU%ﬁ{E%?y fefers to
unsulstifuigd or subsifisted vty Therrdosubstitpgntsaprasentzatdke allofl pharl meisty ee defined
beford] koxycar bonyl refers to Cl-C6al kyl -O- C=0O~. The term
Optionally substituted refers to unsubstituted or
substituted with 1 or 2 substituents present on the
Hetergpiva|yipeyplkyl orfeest tq tistespardsoy -GhslktGr CarSodlisyli-ne dhbetetin optionally
substﬁtﬁt?t!i’ Oé@‘ll@latﬁ bﬁkﬁhgétittq’tfﬁ Eﬁ’f %'bétﬁutfd With ?DQE@Otssgtu{Iﬁ‘ttg p{f&gﬁﬂ on the alkyl or
i on u ute refers to unsubstituted or
heter(sgd%ls ol'et%?%d(?ﬁvﬁdtsnﬁ%oie’or 2 substituents present at the
aryl noiety as defined before;

US1DOCS 5763327v1
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Het er oaryl oxy carbonyl refers to Heteroaryl-0-C=0--.
The term Optionally substituted refers to
wanewséizt ut ed or substituted with 1 or 2 subsPCTawsmios/ 028948

present at the heteroaryl noiety as defined before;
Al koxy refers to Cl-C6al kyl-O~. The terns Optionally
substituted' refers to unsubstituted or substituted

Aryl&dy&n’ﬂll r]afé?é' toZA@U@SPWI-t Ue'mestemi e%?mall)aguﬂshﬁteﬂl @Qrs f@kr?sttjgstltuted or

S“bsﬁl ﬁ‘."?ﬂ Vtﬁ'&{’] %5% aﬂ?HSV“%fﬁ%%fF%/ee‘m%tae aw@%@% ag eefmﬂ% bRIQ®EI t ut ed

or substituted with 1 or 2 substituents present at the

Aryx&wéterﬁé}kﬂer&éérs% A ﬁ'%@oﬁﬁ (32? bﬁ{e‘?«!ré’a@%ylt. ﬂi‘éf?éﬁg'fc?r{ StnbAhe aryl

teroar
m°“‘r“éf’ elrs h?éf%% ey %ntt@oaﬂa?hegdeéhei etneinoortin pf e molecule. The
termsofiehally sebtitiiqal @tenio ubulistittel ©F SWbRAUNH WtR 1 & P sabstituents present

wefd fQk 27 .kenyl oxy refers
on to Wgﬁ%gbﬁl é%ehe%rwl %&p dgﬁseﬁ%%% , but-2-ene-0 or
i ke noieties. The tern1Cpt|onaIIy substituted 1
Alkyr @flexyarit esfera el Dai-DtAHIE -Cralk§IUbS tTHeUR @6l dMlJH&IIﬁ-Sl%tlt@ted’ refers to

B g T TR CENT e

O S or NRL is present on the carbon atom which is
AlkylaiytoayHaetbdrd réfeidadl Me@r&é@ﬂ@%rﬁldﬁymu@?‘-y TiRf t@Fn$ Jpﬁonally substituted’

referg %‘%ﬂgﬁﬂgc{ gr}o S’Hg?"f'rg%edsmaﬁ g tc?'_r%ﬁcg%ltuepgfpé?sgn %1 the arymeety or on the

heteigagy|/peiely @A delined befaigbst i tuted with 1 or 2 substituents
present at the al kyne noiety as defined before, Mﬁth

AIkylL&B)é)Faﬁkgl\éh’\t?n% lte at n%b%ﬁltcel[ (g?ﬁma] &H#_%E C%a[kﬁch eJ ?u[a dergls ‘optionally

substityigl] refegs tot Llﬂsﬂﬂsétutﬁdr@d subjtitiiet awith r oa | 2kiestituenfseargsenoon the alkyl or
aryl i6iEty bk G\éﬁne@:ﬁefallekﬁflh arfdr hs G6mal kdtbre; . Where the term nal
al kyl group attached to the oxygen is connected to the
rest of the nolecule. The terns R6 and R7 are defined
Alkogyparbenyl Teferst ér G 1-Cstyleh &0y s (bt fetrut ‘eptionaligf eubstittited’ refers to
unsub$RHES bi §ubsitke®with UPST biHsBided bizsdnt Un e ?RQS&OIF[FOH%‘:I% alkoxy

t he al kyl noiety as defined
moief} 2% r"‘é’hegg’eg’x‘iz refers to 0 CH 2.0 or -o (CH2) 2- O ;
Aryl oxyal kyl am ne refers to RGR7N-Cl
Arylox;@@rb@h% Yéfe@toAAB{/LG-C—me e IA d'é'fléﬂall)} sub tl?t@t@ I?Qgrs ttcpuw{sngsél;tuted or

subsfigBipdh 1 5% AERlEETR Resst S 1AM SR A TR oS of >

substituents present at the alkyl or aryl noiety as

Hetel@ﬁfyloﬂye garQ&’fyp Fefars A Ml}’téﬂoér@nﬁ lo-bef efi ik Ptlonallyhsutbstltuted’ refers to

ene-, provi so t

””Sugstr“ﬁ‘#ﬁds‘tr H %I&“t%* wig  or Rlﬁib%“té'eﬁtﬁ PSR 3 hey hatereatylweriety as defined
beforat om which is attached to a double bond. The term

Cptionally substituted' refers to unsubstituted or

tltuted with 1 or 2 substituents present on the
Alkoxéﬂfﬁ toyfo1 &p?lf(yl]%] etlfe é@mae‘?qtiﬁr&yy [salpsyiiuted’ refers to unsubstituted or
subst&lﬂbdawﬂjat vil Daubalithenks predear @ tHeulkyrhaisp as weim6Y bdorebal kyl -
The term Optionally substituted refers to

unsubstituted or substituted with 1 or 2 substituents
Aryloxy refeshio Aiv-Q-he Thotern (eignalngyibatityted gefdisftp masiibbiétited er substituted
with Hert2esubsttyEhe Y esel at thefaBll Moty dblabRic@dEle; 0-aryl - , where

the aryl noiety is attached to the rest of the

Heteroaryloxy refers to Heteroaryl-O--. The term ‘optionally substituted’ refers to unsubstituted or
substituted with 1 or 2 substituents present at the heteroaryl moiety as defined before;

9
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nol ecul e. The term Optionally substituted refers to

unsubstituted or substituted with 1 or 2 substituents
wonewanéidat the heteroaryl noiety or the aryl POTAIISY0068928948

defi ned before; Al koxy, alkoxyal kyl, al koxyal kyl oxy

and al kyl t hi oal kyl oxy refers to noieties wherein the

al kyl chain is 1-6 carbon atons (straight or

branched). Aryl oxy, heteroaryloxy, arylthio and

T L LR -
‘optiprajly subkijilites’yefesto UGHUDTE A GBBEINddathelr arar substttbentsprasent at the
alkeRé )Ho%kykég deth&y %greh@ﬁﬁ{hgy&ds@lﬂﬁf Inb MeRr LG R bk %)S 8 or N-Ry is

r oar roups are as here

erein the ar and
presﬁ%tfoarﬂée WPI‘?@H‘Y Aihighifdirehed te %@@%@Pd'chal nis 1-6
carbons (straight or branched). Awyloxyalkyl

AlkyRfFE T Rk :tch)@é?%ne -8L yLEQ ﬁ%@ﬂ_% Vaq like . g; Moieties.  The term

het ér oary are st tuerft

Optlg}agxﬁubﬁ’rggtpg 6rﬂafers§o yosy Etﬁft%’cﬁf syhsgtvied vvmé qr@rswgstltuents present at the
alkymepmoiatylag| defihetiobedard, wiitedhk phoaied Mt heheterd foMiueh b€, W driN-R, is

presQﬁ’c% AecalodR o lr{?/ﬂlcl‘% Qﬁﬁ%ﬁemg L'Jt{ll%grqu alkyl chain is 1-6

car ons and e groups aneo ot different.
The terns nDnoaIkyIan1noaIkyI and di al kyl am noal kyl
Alkyleeinealkdxg relersoml RyH, R0 10TE- @(Wodhad:é%ﬂk@m %e@th@ttérﬁtﬁwav\’alkﬁ group

attacﬂg(?to%e &W?erﬁg léXrlme?{eg ltjc\aﬁ Feﬁp cﬁ the rP? %co egllhte 6erg’ﬁ |aQ€ Pi7 are deflned

a
abo‘@r ombe dgrmy %t'%avmévbsamtgﬁsref%én eRubelitited | dr ysubsetitest aith el or 2

subssitabiits prasent kIHS Bikg dlokety dshiRfinddB¥foke adm ni stered or
provi ded to a warm bl ooded ani mal, i ncl udi ng sodi um

Alky@ﬁgdﬁﬁﬁem% cféthuyhgfgbngg-a@_rth metal salts. The

termpatient as ncl udes, w t hout
[imtation, a human, nouse, rat, guinea pig, dog, cat,

Arylohxza‘llqlfamlrtéoﬂerspiogqsmm-lﬂjﬂ%all@hﬂ)mn Z@fre BRAPMD atREhed to the rest of

S. , a {
the FERHS ietel Pof AR Rk bohes B stPooniit S aiBp iy 1 or 2
substifugrihpasentaidhe dkvkpedryl awiainas definsdivefosss used her ei n
refers to an anount of a conpound or pharnaceutlcally

e when adm ni s
Arylaﬁ(gﬁﬁ Petfg'? lto Ar?tlaéﬁ Cgal ect n}\%gtHe BroB?o {'}'gtn'fo he(t%o g{on‘r gue tas % S or N-
Ry 'Sp%ﬂe%q“ pPp )Ph%ﬁ%qu’rbﬁf&ﬂ'e whigh i attasbedeto @ dodhielbbidon The temmn ‘optionally
substttiie€ heftid@o Dﬁﬁub@tl’ﬁlﬁte&&f duBdtitutdd withS) T¥SRBGH Mt RestHf Sr&the alkene or

tantlally free of its corresponding
awnmﬂﬁ% %gh%%aﬁ?loner as used herein nmeans that the

conpound contains no nore than about 10% by wei ght of

Heteﬂo&&loﬁﬁﬂ(&ﬁ%@%@l%réﬁ?ﬂ@dﬂ @6&16@1“ rI'F’?ér’fnerrm Aprt\or%tll{ﬂ %bs?tuted’ refers to
substanti a

s SHRRGS SFERb LT 5T & SHisehoa® it s e maethge defined
beforgipr e t han about 5% no nore than about 1% no nore
t han about 0.5% or no nore than about O. 1@6by wei ght
res ndi n op§05|te enant i omer ,
el

f
Hetergﬁrgllﬁfyaalﬁ{g ere eterga 3 t“fhﬁTel tg}e ayldpoigly i eh‘gched 1o the rest of the
moleqydsy. r @b devahi ‘ngtlotnpllyosjbsﬁuted'laafblsomemeutrwiuwde@' QUbENIPOWRA 1 or 2

substlit@ts JPASARERR Hehs éa%flﬁ%. J iR bR QlachRs b%fg{?

prepared substanti ee ol Its’correspon
The termisol at ed and urlfled as

Alk 02%03@5, _eFfant i onmer .

Xy FPX YRl plFOpvaIEPY 3 allgfithioaliygtvdsterdie maietie rﬂ'a?r&tnéhqf plgytchain
is 1-6atatten atoorspietragitt Sr binéhet)e ACHidxghatErsdryie)y, aitio &t hétdbarylthio are
moiete® UiHeFein ltHe Qﬁlr Lr"ﬁ‘d HetSJEQ&PbrﬂEﬂ“st gre Jshﬁereiﬁ Oge%rg defined. Arylalkyloxy,
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contains at |east about 50% at |east about 55% at

| east about 60% at | east about 65% at | east about
w@Qdg7/0a613 east about 75% at | east about 80% =aCTIUS28b6/028948

about 85% at | east about 90% at | east about 95% or

at | east about 98% of the conmpound or pharmaceutically

acceptabl e salt of the conpound by weight of the

hetd réﬁi/léikﬁ)xy,:'alylérﬁtlm @%%ZIWHEB Qrd 5lgﬂeg %E%ﬁﬁe ] grzealﬁﬁ @teroaryl

herein refer 9 % g produce
oyfReB % Eralt Belai SMBhETdMOREDr g Bt} Chall & LA PrRonp detraignt or
branghed)he rArHDUaikyl,SéleterQhaﬂm(yallMar arlyl,oxyét&ylaxyc efld Ohgavagloxyalkyloxy are
sub$RfMisShkefein Ef?eaSM/IOrgéicalMF Qg SFH’eu%FH%ﬁohoalkylamino and
ons 92, 6

di lF urth Editiaon
! RS toghoipiise ih gne Owﬁmﬂwmfgunﬁg@ﬂﬁm tha atufechpindss gfitcarbons
andi theegtoun mayc lbedihe c sarp® Wird 8ifi@entf OrTAdl &rins aﬁ‘ﬂnoalkylammoalkyl and

dml%ﬂ%ﬁﬁﬁ Y fFrCtglnhc)ﬁoé\&ﬁsﬁﬁh@er)cfdlaﬁjlatﬁnoo{qme{% With%one Ay two alkyl groups

e es ceuti C
thea%%ﬁ&&ieéenﬁém%edo@ they nigpges 3gna mbic) da bitasheds toears alkyl group of 1-3
carbhetoef : wherein: one of A and B denotes hydrogen and

the other of A and B denotes an optionally substituted
fused bicyclic heteroaryl group; Xis Sor O R5is
Phapaseiigally aceaptable spits ereliase saliphes may be administerdsl arpragiled @62 warm

bloodédatimal GacludiFg seditnPgdideslum delta (e Qlidine CartR sl sis. a
salt such as Na, K, Ca; and R3 is hydrogen, Cl-C6

al kyl, C5-C6 cycl oal kyl, optionally substituted aryl,
The dgr md’ﬁt"?%ﬁ%‘l’ﬂe? hetelpgdlydes evithpiestimitasian A hunan, mowese, rat, guinea pig, dog,

cat, Bﬂ’@@d:b\ﬁﬁﬂ@, moRkéys cl&npérﬂze@ rb%b&ﬂb&q'hé@lgt In é?wré dnsbolhe Q%atlent is
en or

[ n Qne. e
a wa%w bﬂ)loéé;ﬂ aﬁﬂmoarI] eln ea erggbﬁplmeﬂ{ Hngﬁateeélils gﬁwu% i onal | y
substltuted blcycllc heteroaryl group and B denotes
The Rey@llefigftile arhbur® BSuLARHAINRREs to bR §m6l9ﬁ99é’5@n nd F ﬂﬂa{hﬁacleutlcally

ol | owi n ereoc
aCC%%ffggvf TR ”}?& m&fcéaerdy 'q ab‘iaE‘§/31 ip Eerlive logRipyANt to at
leasigpagtigfly amellotatie optofcusma Can@tlonZFOAI Bhich ths pamdsdf&rabms suspected to
suff®. g., in formula 2 A and 2rB, the "/ "designates the

point of attachnment of the bicyclic heteroaryl group
to the rest of the nolecule. In one enbodi nent, the
The tsmpsubsientialfy ffegratit gorrespgnding opposite enantiomer as used herein means that

the 6(5{1[3'039@ (cB4in® o OméreDinBY HbBiitDf 0"14 'b9y\Xlé'iéHt QIf ]itszéorresponding opposite
enantiomer. In other embodiments, the compound that is substantially free of its corresponding
opposite enantiomer contains no more than about 5%, no more than about 1%, no more than
about 0.5%, or no more than about 0.1% by weight of its corresponding opposite enantiomer. An
enantiomer that is substantially free of its corresponding opposite enantiomer includes a
compound that has been isolated and purified or has been prepared substantially free of its

corresponding opposite enantiomer.

The term isolated and purified as used herein refers to an isolate that is separate from other
components of a reaction mixture or a natural source. In certain embodiments, the isolate
contains at least about 50%, at least about 55%, at least about 60%, at least about 65%, at least
about 70%, at least about 75%, at least about 80%, at least about 85%, at least about 90%, at
least about 95%, or at least about 98% of the compound or pharmaceutically acceptable salt of

the compound by weight of the isolate.
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a] i m da2ol - 2-yl et hyl ene) - 7- oxo- 4-t hi a- 1- aza- bi cycl o[ 3

. 2.0] hept - 2-ene- 2-carboxylic acid, sodiumsalt. In one
wentdiemsmt , the conmpound of fornula | is: or PCT/US2006/028948

(5f?),(62)-6-(5, 6-Di hydro-8Him dazo[2,1- c][1

, 4] oxazi n- 2- yInEtherne) 7-0x0-4-thia-1

-azablcyclo[3 2. 0] hept - 2- ene- 2-car boxylic acid, sodium

The t%ﬁlh{auto r 98 @se@'m%m eferd to cBPfotﬁﬁ%Fb'dﬁ&dey tlfleOFBH‘éblbraeHonlvmerem a

0
protog of hiRigioll 5 é@lw{erﬁﬂf fe poongg T e Kpsenyfdiaagest Goani
Chemigin/) Re&fiibns? Mebtieanidme and Sxyétires, &oiuth Editonodehnahfitryd Benst1992, 69-
74 t he conpound of formula | is: (5R),
" (62)-6-(5,6-D hydro-8Himdazo[2,1- c][1
, 4] oxazi n- 2-yl met hyl ene) - 7- oxo-4-thi a-1
Com mi&yghm|§| 2. O] hept - 2- ene- 2- car boxyl i ¢ acid.

Comwp@ Bscﬁf@ fn tg? Brggen %io%?r}tc{qg? aclag;y uséjs ?Qf +r[no aeiqclng 'pﬁ%’r&lai:&tically
accefitalesdlia of inAdva hidroliEabla reteB3hered: | ndependent ly CR2 N,

O S or NR and one pf Z1-Z3 is carbon and is bonded
to the renmai nder of tlhe nol ule as shown in formul a

| . When one of Z's BSYN other two Zs can be
either two N or one N Rl in any
combi nations with oufP”13 US| 5763327vI di sr upti ng

the aromaticity; when two Zs = @R2 the other Z can be
optionally selected fromone N, O S or NRL in any

or oSG R 4 o R B O L1 V)
wherpihRi , C=0 vvlth the proviso that no S-S or 0- O or S-O

one & Q\%df@cﬁéﬁafeis AVHrsRN aREHY bihkOof fACNINE de@otea tinivigtioeally subisgtuted fused
bi f%sten%l to 4. Informulaj B Z 1, Z2 and Z3 are
YRRy CcrR2, N, O, S or N-RL and one of Z 1 -Z3
Xis$er@arbon and is bonded to the remai nder of the

Rs is 'ﬁ%r@&éH 8n #ﬁ/@hﬁ%lyiaﬂlefe@feﬁb'uoﬂ as .C Vheaikyh oe-Gfcydldaskyl; CBRZOCOC;-
C. alled hen tt he otNer {%vvo % s can be independently CR2, N,
Ga%yorsa%‘?ij SNERAS N9 KalkS 28 mbi nati ons with out di srupting
R ist Hyerogem fhitGeciliyly Cs W%] eyelaalil, Phtionaliy subsiiiied: and, ot ppiipnally substituted
hetefo@hPON iNn the ring is bonded to the penem portion of
thé nol ecule as shown in formula I. WL, W and WB are
i ndependently CR4R4, S, SO S, O N-Rl t=1to 4;
In on¥brrbndimedt, XisNB.or C; with the proviso that when the
aromati c heterocycle is imdazole, the saturated ring
not contain a S adjacent to the bridgehead carbon.
'“O“Fﬁ"PSF‘Fﬂ?P‘aRCSEVdIOQe??ra “and z4 are independently CR2
or Nand one of Z 1 -Z4 is carbon and is bonded to the
[ I alk W2 and WB are
Inon%% Bgln étn? IS%@A%HO%H{%O%@ O or NRL; with the
prow so that no S-S or GO or S O bond forrmtlon can
In oreCamtiodingent, G danbiee as apticnallyeulibstitwiep bipystiehgterparyligroup and Bydenotes
hydr@d%q. Y2 are independently C or N.

In one embodiment, the compound of formula I has the following stereochemistry:

A
N O«
o Y Rs

0]
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Addi ti onal exanples of optionally substituted bicyclic
heteroaryl groups A and B are set forth in WD
wO020@932i39 A 1, WO 03/093277 A 1, and US 2004 2BRIBB004028948

1. Conpounds useful in the present invention include

pharmaceutically acceptable salts or in vivo

hydr ol ysabl e esters thereof, and as such, the term

- - maceutically
o SAR0AHe: A5 380D (i Bolpites A ghmgrmceut cal| y

A conpound s structural formula also i ncl udes any

taut oners, any steremsomersoia pt where

d

stereochem stry i learly n Psapd any crystalline
X for n contain an
apd sone compounds of

fornms. The conpou

asymmetric carbon a

formula | can contain ole or nnre asynmetric centers,

and can thus give rise to opticgl,isoners and

di astereoners. Wile &# sone ca depi cted w t hout

respect to stereochem stry in ghe conpounds of formula
As udell Hengin, [ Siedrmiula\ea bihd 2-B, thel “ddidesiguaths thetpomabf atiechmesnt of the
. n dlastere As racem c and resol ved,
b'CVC@%E%?rO%W&I?Uga? erésﬂ‘?fzhe\ég%%' S stereoi soners, and al so

ot her m xtures of the R and S stereoi soners and

In onB %ﬁ(b%ﬁ@h&%ﬂgg abrln;vouaf sfabhaR 18s: Y8RY 6206+, BDhydrdB AIpgrrao1.2-
er eoi s \/
et

salt. cor r espondi ng opposite enantioner. In addrtron, t he
conpounds of fornmula |I can exist as tautoners. Such

tautoners can be tra sre t .or
In ong CEHANTENtY 178 Sempof BHBTLIRd oL Fh 1o s oRge S iegere.1-
cl[1,f6ag@Rtyirhetugere)-vloxo-Pihixdt-agpbicodo[8.RE]he prfheneriicarifxylic acid, sodium
sgir. fOormula I are also within the scope of the present
“invention. Methods of Mking Conpounds of Formula I
The conpounds of formula | can be prepared using a
In on\é@ﬂbeﬂmheﬁtf thaebipalsd stfarrntLila‘Igs f (6 BN(@DBrB,7 dlitaidtoys H-pyrrolo[1,2-
a]rmrgazoll-ﬁ-al ﬁ"gfeg%pio 253G h [Eg%rc@cﬂ% {Fx@&uz &L §9§MH!&%M

synthetic routes to
many of the conpounds are included in the foll ow ng

In oreGh@RBifment, theicsmpmdg brsrb@mia rby (BAPEE)-643,b-Ditgldrb-8Heilazu]2,1-
an i
o b SR S LR PR R S .

that the order of steps may be changed to acconnDdate

AdaifidHar kk sI BV obﬂbn&l@esdnéﬂuﬂ&i bIERIiE HékeRoarftOgroXx Amgde B include the
conpounds formula | can be synthesized according to

following: procedures outlined in WD 03/093279 A 1, WD
03/093277 Al, and US 2004 132708 A 1. Therapeutic
n I'n one_enbodligent, a conpound, of
fo hula h?hég b-1acta §1|hhwbﬂtory and q&g¥E{b9
p£p) wg and is useg \fo%/the treatne A 2h
inféstions in a patrenigwhen 8combi ned with Zefeavhe
In one enbodi nent of the present invention, a conpound

of formiA | in conbindtBon with cefepine pkEV|des an
effective treatment of a bacterial infection or

S 5 SR S B U BL AT A oo

and is bonded to the remainder of the molecule as shown in formula I. When one of Z's is CR

the other two Zs can be either two N or one N and O, S, N-R; in any combinations with out
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properties and is useful for the treatnment of

infections in a patient when conbined with a b-lactam
wanvi7miessc. I n one enbodi ment of the present PCT/US2006/028948

i nvention, a conmpound of fornmula | in conmbination with

a b-lactam anti biotic provides an effective treatnent

of a bacterial infection or disease. Db- Iact am

disr@thd mb%l;dn%%cuﬁ'isw féz 0 PELRIRD th'e%ﬂ Eg ?rpt%%p% dly sele%ed fromone N,

antibiotics, or|
O, SN B iB@pecombf %\wmﬁw disrupfingithei aromaticiit i bi ot i cs such

W, 8¢, and Mhaind iwiiddehdentipe R $,150) sot;mz INoR, CLDPwitHRE blltolnsmaﬂ no S-S
al.ospor.in a I CS
or On@foﬁé Id Boﬂd o@ﬂ (l)o?l)@ﬁ %Ju" {3 f%{aetﬁe %aélf ﬁgﬁ rIIPg Syé% F’ ‘&p en

such as ce aman
cef at anet , cef|X|nE cef net azol e, cef ot axi ne,

In foerfi@ g an, zzcaelﬁtzslaw xﬂdepem‘eﬁfaﬁmg ﬂeo 33&4‘ N-RDE Edhe of 21 —Z3is

| Me; car ap enem
Carboﬂfindo's g?r?‘pg ltos‘ﬁ% P ‘% é@d@o %"7‘63%?*7‘9‘1"%@ fergvladar bef |
Whdnrdng eh&sry= Offer hipe thermtheatnd 25 daa pe ineiapendertly @1 NI O, fasr Ntm.an any

comblﬁ&ﬂﬁwmm o@tilshfﬂflr%?thé Qfdtha |cﬂya patient when combi ned
ound fornu . I n one enbodi nent, a

0
Wheé‘d%éaﬁg‘ G oI ZEPorh b ”l]%@@mq?dé%% iPARAM Bertieq of the molecule
as sgmfrépfomeulagsul ts in increased antibacterial activity

W1,(/\ﬁ3éﬂa3{}vgla§et &epgﬁlgegg);n%ﬁﬁgaé s Sa g Ass- A produci ng

jani Sm ment’; npound of formula |
t=1 2n used in conbi nation W|th cefeplms results in
Y; ahdCx-el s eC; vehtthdmoliss thalwhes fhle‘ékdnﬁétlé BMBREMESE infid bk Rt daturated

ring ﬁ%gh%%&mén gﬁi cgnt% f%g%?lg% ead m lsm In one

i ment onpoun when used in
conmbi nation with cefepine results in increased

In fommild beCZE rzzais BA4Erd pradpSHRRIPECIRS dr N SHfRe od Z‘ﬂgﬁ |£‘§§rb<§1 and is
n| sm |In one enbodi nent

4 o ucin [
bondgd?o e?o rﬂi’ﬁ%q lTq“;ilvhen used i n conbi nati on WI th
Wy, Weﬁ@bewérer'@QPndgnﬂwCﬁw@r’Seﬁ@e@loza@t iobdeRpwithethe povisavihtiyho S-S or
0-0 bF§-0edoH frinstioRfche 6&&" RAGHNAL sAurkiedsitg QsRHP g“‘P#onlg

anism n r enmbodi ment, a corpound formul a
Y a,]Jyg aéen'n%?gweﬁnﬂy(g Fr@l nation with cefepine results in

increased antibacterial activity (synergistic effect)

Additt@al S&inpRs G @ﬁtﬁ)hé’ﬂyas@lgstﬁltcg @&%chéi’érgwcg%r&%oq{ gr?cpbsapé \M?]elt Rorth in

rmul a

wo @%dggTﬁpﬁ%PWﬁ?q%ﬁAWﬂnﬂU§@Pg‘b?¥?€°§‘é?;ul ts in i ncr eased
anti bacterial activity (synergistic effect) against a

Com&u"i\gsS uddful &n meaﬁrésengnvé}m% ﬁclf;&cﬁaﬁ% r?ac%rl.lg%ﬂy‘; fa&%ﬁgglgasgllts or in vivo

enbodi nent, a conp

hydrqiygable, ESiera e fich 2% ST 4o S8R BRUE @ rusediinetsin acludes a
pharmareuicaieaccapibblb aalt er Ina)/voafyﬂﬂovmtblé ééﬁéfﬂﬁﬁr@cbetA Sor®fol®Ld dtructural
formlﬂzg i4) %Eluaes(Ergqac‘utéor‘ngrg 0919 %#epélsgrrngt%g fce%wf}?r%é}glgo?mamlstry is clearly

di ment

"Otedes%?wmsaiimmrrma b- I actam antibiotic results in
increased antibacterial activity (synergistic effect)

The c%ﬁ]%bu rrgﬂfto%lgg ﬁ%a% cgﬁt%ﬁ %ﬁ%nﬁgﬁ{ﬁq&%@oﬁm@harﬁ;%@q o[fl the compounds
of forgyletd icarngdntain quistdn rra)rebady&m”teamcamtensmmtcan thue give tise foloptical isomers
and difdrEnas Wﬁlfebiﬁcstoﬁ'fe @Jse@Qédléféot VitooY pe%f)gét 55 s?ergocfme%? gt)y in the

?%ﬂé Cl ass- C produci ng organi sm
°°m98ﬁ‘t5{§d’i mtla Lthe Bf?ﬁ?}"dﬂa’e@ifo”f'wuﬁﬁ? guich qmmhlse@é@ ang diastereomers,
as wallomshiatahic @nd Wsolved dhaht;’bﬁfeﬁéﬁllﬁﬂlln‘em ahd S é‘t&&diédnaferé rémd also other
t ct Lria ner
mixuleBh R oS B e i b i AR TR, s et e
errbodl ment, a corrpound of formula | when used in
conbi nation with a b-lactagyantibiotic results in
usipocsresseased anti bacterial activity (synergistic effect)
agai nst a Cass-A and a
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Gl ass-C produci ng organism 1In still another

enbodi nent, a conpound of fornula I when used in
woandimeiskon with a b-1actam anti biotic result BCTS2006/028948

i ncreased antibacterial activity (synergistic effect)

against a Cass-A a Cass-C, and a C ass-D produci ng

organism In one enbodi nent, adm nistration of the

ster6OIEMRR NS pr¥fded OF BHh an lsoing d?ﬁb%ﬁ*n%ﬁg b pfoPiabd Q%ét%alw # of its
OUS or su Sequent adm ni stration

°°"§%‘%°8%‘P%°P€S'{?&”a Wf-stration"). "Provided" includes

direct admnistration as well as in vivo, e.g.

In a@cﬁlﬁbnd{hgggm AMSQOftf u%olr‘@RléQigtsaSQ% LIS G t@ﬂ@ﬁers Cﬁ%b%{ransient

£mn|sere W t ratro o
or Isgfataie S ATABISLREUFlo THARS taNDIIATD a@fW'thr'i@hQ:@rOé@Pfrtbe prageny iwgntion.
inaw de range. The ratio of cefepine to the corrpound

I 576 327 [ from1l

Prodfes  tpRpburfiEd e ke RPN bR Pt e BESTLFipThe

to the conpound of formula I |s | ess than 10:1 (ww).
Methmmmm@'.ﬁ@tﬁ,ds 8fEdRiupfr ati on of the conpounds of
Thfor / I n _conjunction with prior,

es?‘%?{ﬂ°t‘%‘1?e8 io%Plas'uﬁ%’b&ﬁe?f?paé%“ﬁ'f‘%t% Hpliehh ohfmeghods starting from
cominelcially aavailhblei dinpoLds( 'kaowradbinpountis, abr eéinbounWQFbphl‘éa by known
met%@%@ﬂ?’al 9?ntl§e‘ﬂ5 Motk {o ﬁﬁﬁy Sioﬂwgq,‘gh\?héndgrﬁg lri@lud?d in, the following

| act am an
S"heé‘ber?p dh‘ﬁd‘”S%StP‘i’PebYa'i'?ﬂﬁﬂﬁk"'SF in fhe agdhad protectiam and, depyotpetion steps not
shown ideha Sctgees Triag be addubedior thebe Syaaiesd®, and inki 1aé bliet 6f didP8 may be
harfsRTRLIE m1l:1 to 100:1
© arf(;;@ . gﬂﬂgdﬁfé@%ﬁwbb%‘“#e%&%@%ynroaef Eﬂo of a b-lactam
ant|b| otic to the conpound of fornula | is |less than

For @&@imile( wdnigoundsrof toikule flbékdbé’@frhfhes&éhﬁac@&g]ﬁ@%f thé Qﬂ)'ée&frest diRined in
[ e or oral
wo BBRE0% Al WEB 68RO 1E, B R A AR 1t Tt on. 1

one enbodi nent, the conpositions of the invention are

Theﬂaaea.cfmnnh@fraﬁcabl ets, capsules, creans, syrups,
suspension, sterile solutlons SU|tabIe for injection

In opp enbpdigeana ¢amnoHed effoaiuiaehbas 8-laxamasenidhibiforf andnantbacterial
propém@éq%dqg:%%l e tl%rt?eaﬁgént Bl BeGicRd i e{’]pﬂg% g%gﬁﬁ'ﬁmec%/ with cefepime.

| m$&§ when such agents are used

n °‘Eeh8 REHER t I PPregenalbY¥ion| a pormrasnd oh fornum Isemsmblmailon with

cefemime penidedamasiattive reBpICd) B a&tbridl Pfedtinar bisad. @ b- | act am
antibiotic are adm nistered in doses commonly enpl oyed
when such agents are used individually for the

In ong embodimentoh @nipacidepi &rmulaflekdsi ﬁmowmﬁbSﬁlﬁﬁ’@ry bAd antibacterial

ac ound of forrmula | an
prop Sl e SIRPRL IR ornBrf AT o058 o 22 hHA AoSBRe ANt  Bactam
antlb@@@, e@ ank @mbadimehtas shet fresent ineentiars a&oﬁmﬁwﬂfyorﬁm [0l @6mbination
h SHGR Ly for. th
with SRR B ReB B ol fi® 1Dithorh S oot Rl o gsoase.
anot her enbodi nent, a conpound of formula I and a

B-lactarr amtbRAdsARY uéydq'telr&n %hd&b@ﬁélmh %Hlb(ﬁﬁllcé yceﬁﬁﬂosﬁ&‘ﬁw antibiotics, and
Carba?gm ni s ered i p doses . that | ess t han

nem a}n)}bl%t o4 W SR?@HI Qg@'ﬁlplgtlcér sHichsay carbemcnlln azlocillin,
mezIgciii, Vm@pjmahy rfa(fmlllrt handt oradiling deploflosporirachiiidtios such as cefaclor,
cefarhdhfjﬁlc tdeﬂﬂmo reeflitS@AS %efa{%%ekj SeghixlAgy eée{f}retg?ofl e p&{fﬁtamme cefotetan,

y % har maceut.i cal | accept e sa
cefox:tln cefpo oxnme ceftibuten, ceftizoxime, and cefuroxume and carbapenem antibiotics such
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US1DOCS 5763327v1



10

15

20

25

30

35

Cefepinme can be adnm nistered to a patient at a dosage

rangi ng from about 250 ng to about 2 g per
wadomi7viessat i on. I n one enbodi nent, the dosageprof/us2006/028948

cefepinme is about 300 ng, about 350 ny, about 400 ng,
about 450 ng, about 500 ng, about 550 ngy, about 600
ng, about 650 ng, about 700 rrg about 750 ng, about

as Icﬁ%rﬁ&, m@@r‘i&rﬂ n%%beﬁ@m aﬂh%Héoe% a%g Hsém?&tthegt?&brn&t of lnffctlons in

17 USI'DOCS 5763
apage”?%‘a fog‘lb'“fg Wéhaﬁ%‘lﬂ“”ioﬁfoﬁ‘““'aabout 1.4 g, about 1.5
g, about 1.6 g, about 1.7 g, about 1 75 g, about 1.8

In orgs,- erﬂﬂooﬂp&'}tjt c?opw%o&id o?‘?Jr%B%’TEwht%@ ! P ﬁorz Q?.Hso% %{ltﬁg}gﬁ%me results in

time rangi’n om ev
'“Cre@ﬁ?fbﬂntﬁéﬁ?” E@W'é’dﬁh"ﬁéf QFS§C afﬂqent)mgsmetrae@laewé pyodéindrorganigm.y In one

embd&mbnt, %V@drt{poaﬁh s f&M@Eyl FferD use‘%iV ﬁr &’on%?hahon %Mﬁrc)éfegn?rbeh results in

I Me can

noregsd %”@?"‘é?f@ba%f Bt P@%?%r%ﬁ@?tr?gckaﬁ%wwamg ORHyR In one
embedimaito at cobipodiady of fdrmula Iswiesi fiseai mndmdmrraiem witle @efepint®results in

lncréa§e@%béﬂtéhﬁéc%Q%/ %f l?l%ﬁéjgffe%t) @X?st%rCI hro%ugr@/ grgarﬁ“ssm In one

ereln am ant
oS E P EetRTTEYN] 91 SETHptIaNpas Sogt It snarbersion Wi rgelepimo. results i
increasky antibheee ativitg (yadriieit effe%t)C@m@UQd')lés% Egprodacmg organism. In

anotl"?é? 'Eﬂ@%‘i&eﬁi a fo%ﬂﬂ%h@of ?rr]mnul? SIte eg d:bﬁtglgtcmgpmg @n é‘wts 8ﬁtﬁfaﬁlg ﬁ?sults in

lncreafedaa@@ﬁ?jggi Bstity (sinargigtisngdier’s egainstph gseAomgidcaClags-C producing
orgadiSB e el Mo®ar énht%ﬁm@ht ‘é%hﬁ‘al)lﬁwd ﬁf&ﬁﬂﬁqs%teh ABelh cbRBination with

cotoly T S P e BF 5 iV BT ISGE eV 59 M St 2 Cless-

C, ansld Glagst-D produdipganisch. and a physi ol ogi cal Iy accept abl e
carrier, excipient, or diluent. Adm xing can be

In ordCC rrgllshed usi ng methods well known for admxing a

"°“8<3*ﬁ°3’ SHEo? CAMRRMAT AeEEtHa buionysedbeprbipationyih @ Ropciem @ntibiotic

resultsominoreaskdeemtbaatepidl ystiviy ngai@étlc)éfféﬁ}l@}étnalbi €©la§a3K pioBlicing organism.

In ong)émb%lfﬁght’ a %nﬁal'\éjgfr}grmullanl v9ne{| us rg)lg 88%5 P%t,oﬂ d\ﬂg ng Iﬁ?t?ltﬁ antibiotic

I nvent i on
resultgyin t!\‘crﬁﬁ%ﬁdr?@&l@ﬂler'@ artivily @Em%mﬂal@l‘fecf)swahsitm@law p@datirgy organism.

In on6 @Pﬁb@&iﬂm@ntog c&ﬁ&foml'dl é\‘ f!)rerJ'ia I@vl@h JEERR %H%b.ﬁélohmﬁ%%%été\ﬂ lafitibiotic

ts t] e ester thereof
rosu ] BB o8 o T g o OBy € g organism.
In one empodisientga eontmopbefricmada fvaemubed ih c&hblﬂa’uon with a B-lactam antibiotic

result@hnaﬁ%Q&ld n@rﬁls eMal Q&&E}Pég%{gqst‘é a Cfiécg alns Vél?ss -D producing organism.

F%s able ester t
In a”@é‘ﬁbﬁ pHigeter spmpgsing rof éOfﬁw@r hﬂh@uusedah Icymlamt@pt\atbll ® B-lactam
antibis®d testibeiefdreasbd aRtibactEd) QiR r@éynerb@ﬁ’c bﬁBésng'amQt a Class-A and a

es a conposl on, co
crasss Bty St | FRLECPTEoaS ARoBPaEI @ gy 1 when used in
combmatwrewrth @ fdhcrncatipioticedsutt if increaded antitictedlal activity (synergistic effect)

againBlPCHBCRY 664 Ynd PRRL A G SAb broBlish? VI VO

hydrol ysabl e ester t er enbodi nent, the
i nvention provides a conposition conprising a conpound
In one)bmbmhmi‘dlhtaadmlmﬁtraaorpbfaﬁﬂa&ﬁpb&h@s%ﬂ fNrnﬂlféqupbl%biﬁgd ﬁ%ﬁju:%lon with

h | ¥sab t
prior, sﬂnn% ra}{%olursiyqr g ﬁLgeélk gﬂqqf?\ﬁf ?tB)P oﬁ | t%B:;me ngu?q )cal ﬁry)wded
includgg disgnt a‘ﬂﬂ"eistﬁlm ag Welrasof vivd leay. proefegst an‘pl&s&dmmums of formula I
are c&@cﬂm:his@é?igmt‘ﬁ%%ﬂi%diﬁe Mtiol ﬁ’fergf‘r?o%Httdf dﬂo)ﬁp@{f@e\‘gttr%];rﬁount of the

¢ | ts of conpounds can be adm ni stere
ce ep%’ﬁ%‘éY‘W BAvid rapgre Tihavaiotaf GefeRiEA taithe éorb@otadm‘ fermatiat may vary

by any ot her convenient route, for exanple, by
conti nuous infusion or bolus injection,
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by absorption through epithelial or nucocutaneous

linings (e.g., oral, rectal, vaginal, and intestina
wouergaeidet c. ) and can be admi ni stered toget hePCWiuS006/028948

anot her therapeutic agent. Adm nistration 18 USI DOCS

5763327vl can be system c or |ocal. Various known

delivery systens, including encapsulation in

fronl 1:PRSQOBS W] H MBIMbb&EMES; t ér}acﬁ{) QF&@%%@&) th@&qnpound of formula I is

sul es. can be used. Nbi ods mnistrati
Imﬁﬁﬁ%ﬂﬁdé WMLt are not linited to, intradermal

i ntranmuscul ar, intraperitoneal, intravenous,
I o BAEATR S AN A co ALl e o3 i TGt i

priot, ﬁmﬂltgﬂqogﬁ or @pbslegtpqnt; admmlp’mertlpn ofilaaB-agtatro attivietie ﬂb@-admlnlstratlon”)
thﬁQ§@corﬁMﬁ§ds &ortilan-ard &b- Mﬁstbﬂ%ﬁ%ﬂ% l’actarqrgnﬁﬁ Ml AL Q1 of the

result in release of
am%ﬂaﬂf HacRuPP kP %ea?wéﬂt%leée&eame B8 mem@ow%@n@p i Fhegatio of a
B-ladtdme dotitdaidstd rtﬁéil&bmﬂ'dlﬁd P aemok 1268) A tifoRt Hanol 1$)011e(f/v7wt OIn one

f h I b
o LA P Ly BT b Sl FRSEHZ L .

t he compound of formula | is admnistered orally. In
In or%rbi‘nt%ﬂh%ﬂi m%%mp5§tfoﬁ§’ binfﬁe Féséﬁi %&Lﬁﬁ gfeel‘ﬁi a%rﬁ’nI du¥abid Br oral (PO),
odi nen m ant |

one
nirafeipe ér*%"dCaﬁ)F%n"P "a“P'h Qrfﬁ'ﬁr?giboamsa@ 'fh?é%?mm"w@s of the invention
are tE‘ofmﬁthdf tablets, pa;auhacmannscawups aneppisbh) eesialsbluidnstdudable for
injecGsHB@sbnof formula | is adm nistered intravenously.

I n one enbodi nent, cefepine is adm ni stered

i ntravenously. In one enbodi nent, the b-lactam
In ongremblodiotentc aicempalmi f Htraule Uandl’defe@m&d’lﬂa %ny‘umsld’r\eﬁﬁ @bd¥8lcommonly

5 O\Qﬁéﬁeﬁfch dgb )
:mp e ound or a p D ?eng%gﬂtdﬁ\}cda'ﬂgw l%zzlici:ce amm X 0351 [facgef'al Ipfgetion or
lsear,SS'npound of fornula | locally. This can be achi eved,

for exanple, by I|ocal |nfu5|on during surgery, topica

In ongwbo& Fﬁtehtoﬁ ’cor%pcgmd o) fgrmu?aD [%Pna\é\\nngntlglg}tlcﬁaé%ﬁgrmal‘stegd in doses

ter
Comfeaﬂmewelpyedbvhqnemé &gﬁnta agy pwsmdlmdlyallmrforeitbermmn@nt biya bacterial
infectiBangisedsean i npl ant, said i nplant being of a porous,
non- porous, or gelatinous material, including
menbr anes, such as sialastic nenbranes, or fibers. In
In anegher simbodimentdianeampound bf amulbd atelscafeiihe dcd syrtgistichtg éand are

admﬁuEt@re@ GRE4E8Gh R rar@le@ﬁ\ﬁﬂ%%&é&@dnhrxonﬁp &rﬁggfe*al vheR %lJ(I,h é)Jents are

nervo

d
used é%,v{d@ﬂlmoﬁfp%*{ﬁam‘%w as%ctea'?h 'E?cf'@%@ws(%m estinal t r act

by any suitable route, including intraventricul ar,

In anbtﬂ&rre ﬁqbgﬁ%lnte ﬁ?ﬁg’%dgﬁg’f ngfgﬁ{gé Iacpejg:e grgujgpp ¢ acg g)i(r%gqris?!:ally and
are aﬁi@hﬁ?f@'&@%@é thpbare Jage fngo é}?t(ioﬁ%qﬂoarmqnm empldyechwicsarsubteagents are

used fraividually adrateh thyatneant bint HasteBd) infdctiol @diseasdet er, for
exanpl e, attached to a reservoir, such as an Ommaya

reservoir. 19 US| DOCS 5763327v|Pu|nDnary
As usgd Rerinstefepimeincludas aphsimapeutioalylaoyeptibleasaljtherdoyy use of
an i nhal er or nebuli zer, and formul ati on with an

Cefep‘rﬂﬁé gaciﬂ%elr]azdl S"?{%‘F P?[ﬁ‘f?? vt a a déjsgég rlilaﬁlglr?g? frc|>r|n’] abouft lzéjoorﬂg tcoaarbgl?tnz g
per admlnlstratlon In one embodiment, the dosage of cefepime is about 300 mg, about 350 mg,
about 400 mg, about 450 mg, about 500 mg, about 550 mg, about 600 mg, about 650 mg, about
700 mg, about 750 mg, about 800 mg, about 850 mg, about 900 mg, about 950 mg, about 1 g,
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surfactant. In certain enbodi nents, the conpound or a

phar maceutical ly acceptable salt of the conpound of
woaomoieisk can be formul ated as a suppository, PETIS2006/028948

traditional binders and excipients such as

triglycerides. In another enbodi nent, the conmpound or

a pharmaceutically acceptable salt of the conpound of

aboﬁWW'a@odt 1(2€ij‘ab§&t ok b VbR 3 & aBol Qsldf Iaﬁoué'l st%ou Fé‘éaarbout 1.7

o sy HSBEREEuT S o A5k 8 g Eiehircs b gpitar 4 e Fanig rom

evelyr§freto every48 i %@E@Mm@&h%épnﬁ@&&dnﬁiﬁs&@&@vaﬂﬁtﬁ h, every 16 h,

eve?g/%'h?’é/@)y 24|hne\ye%; 2] Ql rg'35"ﬁ rk%verytt!aeorceg gd C?ireplﬁ‘le can
har nHCGUtI cal acce he’ co

be gdgyinigigred for %swa*tf’é‘ faféq"igxf&"b%ww dave Brabesy 1I°§t§¥~°r én ageesific
emyteenaepine Stamrtderedliop aivat SYgk SM{osESdaye. J.

Goodson, in Medical Applications of Control I ed

Rel ease, vol. 2, 1984, 115-138). O her controlled or
As usad helpine-lratreastbiaipdnoludes o bharmeensticallnaccaptable valdhersy.

Langer, Science 1990, 249, 1527 1533 can be used. In

one,_enhodi nent .. u cap be used er, Science
widEraaE Balaed L Meiiln: sGampedTer tratia L6 aes,or a b
lactemp gntlb[DQfB *pan beladnifigtereBuresiwa bela esm@inent oBa corepositid® B@; coBBrises a
phy@&gjz é%rr?ér oﬁJ/ehicleNA c%ﬂﬁl) ItIO;l‘l OWB'Q mvé%ﬁ)% caﬁgél'prepared using

5t nbodi nent yneric mat eri al

a m%go glﬂmf' %jt Po'ﬁ@fb’mj eraat ﬁ@ﬁgaqutlc@%qcp%qtg%salt of the
comReurgasea phWrmg:@calanadcéMab@ a@dir, exduﬂé’rﬁ)qr dGent. rAinieach dan bg
acc M'uglﬁ@ hwle’chBMS wéif l&'\gwﬁ) fo? g&iﬁ&m%ﬁbuﬂ g %Sﬁafnﬂggéﬁ&%ﬁy

coABP b hese gy o amwag'cadﬂﬁé%epwasarzer roplent, gigluent
et al., Science 1935, 228, 190; During et al., Ann.

In oNNEdHiERLimeh O B, mv%ﬁhon%%]wdeég gorFPé@ﬁl[)lq CCﬁTth" L befg%g]e& rrent

Neur osur g ano

pharmageyieally F?C@Btab's saltieted) a7€ 8P BPERYS oyraie hereehapeaceutically
acoqpladtpasdit bmin VoM dRlsyibie bster thete@ein @Bthbh@nmmmu ek lﬁxrenﬁon

prov@gég @?ﬁ?ollé{t Brf %Msp*ls%g %Ierg It ﬁobuln IrnI|uI§o {oa{ &R Srmag?ﬁf:ﬂ& acceptable salt
or lnwgthéqwlzsaélwéter thpigoty ﬁl@t@mwsh@wnmnsnscefm@ ptd onal | y

pharfrRBRESIR acbeftdblb 8l Be@pOUNt Of a physi ol ogical l'y
accept abl e excipient. Such physiol ogically acceptable

exci pients can be liquids, such as water and oils,
In onerpmbadimey. thi dention prseidew eamposition eahprising g @tladtdne antibiotic or a

pharfi¢Bdunediy §cc@|5tblé Balt tﬁé’r"é@f M a@@rﬂﬁ&ﬂnd o JormLﬁQVQ%%aﬁlﬁdceutlcally

ccofRBEeB1 g vl P beeen e et nypeieeremnset i pvraion
provigema emarosition epedpgisingia carhipauad offasiut | dr alpbarnees@italp acceptable salt
or lngxﬁx)é Ihiﬂirg@ablé gtb T:reb’fr &3 aa%gnpgggo# ér?h’%h?'hgoarl ?gagkalmn%qtlblgﬁqc Oor a
pharE‘éP%'F"Far'{ba%@%tﬁ?'g S%‘dher@‘éf used. In one enbodinent the 20

USI DOCS 5763327v|phy5|olog|cally acceptable exci pients

t t t. T
o ARy LA o L 1 b PRl
ComQﬂﬁ'a@Srcaﬂ l‘?é aé'@iﬁ‘@teﬁctm@"yoﬂ hwmnoam@méﬂ”amweettoo rcag els@be

admlﬁb!ékddd)y By RA&TERVARNIGERE NSTexhhiBle %@Bﬁiﬁh&ﬁrﬁ ihf08lorRGritoRY injection,
0 or

oy ey a0 OB mishanEr - PE® sin lcegleh Gl and testina

muceseceip} atiglcen be hdmioistetdudogether with another therapeutic agent. Administration
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conpound is adm nistered intravenously. Saline

sol uti ons and aqueous dextrose and gl ycerol solutions
woam7alies4 be enpl oyed as |iquid excipients, PCT/US2006/028948

particularly for injectable solutions. Suitable

physi ol ogi cal | y acceptabl e exci pients al so include

starch, glucose, |actose, sucrose, gelatin, nmalt,

can lbb %%tenﬁlb BiUboal. OfRbls kn&M‘n Hé?lﬁerg%!/sten?so %Hﬁr &gﬁﬁﬁa%on inéiposomes,
noNnost ear so umc e, drie
mm%ﬂ%‘ﬁ’??ﬁ [Migrocgps) é’ra&g capsu y‘?aé R Us§fk ycol , water, ethanol

and the like. The present conpositions, if desired,

Metﬁ‘&‘@ oﬁl\cﬁﬂm&%ﬂ&rﬂhﬁud@ m%rmgﬂﬁ t9f|nt%£HaP?\trgﬁwtsculw

ents, or erin
raGap o o e PSAoHE D8 551081 el syhngual mracerebral
intrayagies nishaiesnal eentd] Sydmialation bapical giaeticalkiipeb k. ead) ﬁose eyes, or
sklncm%r] éﬁ?e@ Q%lﬂ?ﬁﬁ#h 'wﬂﬁle%?{t "%%%SQ tcﬁm ecorsnzfl)I dna% ot €
npoun suspended in
Phafa"aﬁﬁl&&cﬂﬂ@é‘i?ﬂaé'a|Sﬁly°féf¢%@mpabm@mloltfeﬁhl@detsaam e‘fmemmih ohs
admiietretion iglaft @i tgadis@etBa oV BB practiofbrxt ur e of both, or
pharmaceutical |y acceptable oils or fat. The liquid
carrier can contain other suitable pharmaceutica
In ongRIRRodimest, thecpmprung o5 o Phdsmeeerticaly acsapink¢ $aliaf the compound of
formiaflfiseddminigisres eamat i ves, sweeteners, flavoring agents,
suspendi ng agents, thickening agents, colors,
viscosity regulators, stabilizers, or osno- regulators
In org grbegimenie sefepineis adfministered oratyar ri ers for oral and
parenteral adm nistration include water (particular
contalnlnggg%q itives as abo cel I ul ose

In ongsmRogimeg a“fﬁat'%mdmm'%%é%éﬁ'&ynet hyl cellul ose

sol ution), alcohols (i ncl udi ng nonohydric al cohols and

In arﬁﬂ‘leymgrfduﬁen@lﬂfe%mpéllmdeo(g -pha@t &ﬁll::ﬁgl aBdd taélgghlf of ’thet compound of

vatives e.g., rac ona coconu

m"“gﬁd5épgﬁﬁ$%e%WV?@”$%W parenteral adninistration the

carrier can also be an oily ester such as ethyl oleate
In or@%q'\éioﬁl%ﬁto@éfé uﬂé/{slaﬁrtn% ? eoSBt%\)eLc%s, I CIUI d carriers are

used in steril (f?brnwco 5%itions for

par ent er al adn1n|strat|on The I|qU|d carrier for
In onple@idtimedie 8 MERAGAktbRASIs GaRinkRer&BhRYeRRLIed

hydr ocar bon or ot her pharmaceutically acceptable

propel l ant. The present conpositions can take the form
In an@ﬁeg@nl@qdln@mg it may be desirabla4g admivibtsi thagonmmibhaors, phairhdcsuytically

acceptablb 8hiSof tfféﬂié%b@ﬂof foARSIHb %éall? o‘ﬁﬁ@baﬂﬂ' Ba%chib B! /AP example, by local
ers, sustalged re|l ease fornul ati ons,

'“fusg)ngﬁ%%ﬁwe@m ARRCF9AS-0-5lB CORICEON Wilkragyaund dressing after
surggry p énjestion by meansahy cathéter, by meansf b sadplositofyddr ed&fa, ok By means of

an mﬁﬁh@nt %QJ@%IJ@B&MQ 3t R&ofRERR 'on‘aQ or Pelét[ﬁ Lt]mat r‘-iHI q}l]c?!{dll 3

5 her exanpl es’ of 'suit physi of 0gi Ca
mem 'E‘?‘E%?)ts‘é‘?f'laésg?é CﬁT’%ﬂ?@”%V@%’é@CH bed in Renington's
Phar maceuti cal Sciences 1447 1676 (Alfonso R CGennar o,

In ceR&n emﬂ:ﬁcﬁrﬂerﬁg it c&r?lgest%ﬁswéﬁe f?)rir%{o%g%ggé I:T‘:f‘npou?c} VP 8 Sﬁd ally

or a arnaceuti ca sacit
accepjpble 6@% thg cpmpeung gf i«?ﬂﬁlﬂ@ b'atqthe eapbid ndaypescsystemhcircolatoryraystem or

gastrﬂhi@@tﬁﬁﬂfa@ﬁbyaﬁy SuitaBIBTRSUSd, 'idc%m@ﬂﬁﬁ@e%ﬂlcﬁlgrr mﬁ‘étﬁécal lnjectlon

pereff B SR e B R SRR Bt Ofdackptso B gatahera neve
Intravigpigiewar Im@nﬂwscanthem&ed Rycananitayemricular tatheersioeagirples attached to
a res&rbi 6L 3 an Dnitfijh §ssenBpWder s, emul sions, 2 1 USi uGCS

5763327vl capsul es, syrups, or elixirs for exanpl e.

Orally adm ni stered conpositions can contain one or

nore agents, for exanple, se¢eetening agents such as
Usibofs uetzpse, aspartanme or saccharin; flavoring agents

such as peppermnt, oil of w ntergreen, or cherry;

coloring agents; and preserving agents,
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to provide a pharmaceutically pal atabl e preparation.

In powders, the carrier can be a finely divided solid,
woehbwhies4an adm xture with the finely divi dedrPcomnsewwnd28948

or pharmaceutically acceptable salt of the conpound.

In tablets, the conpound or pharmaceutically

acceptabl e salt of the conpound is mxed with a

carrler havi ng t he necessary conpreSS|on properties in
PuIswt $ ortiP E and co ggd in the shape and

it Rl N CRH &SP BRERPSYedn gl s BHeleion Pab esigsnd
formutntierpwitt aro@Y6solfzing lagerd, mmnawadusmn iph dnoreczeishioe &inthigtic pulmonary
surf@éféh@ pﬂh%@hﬁn §rﬂi35dlrﬁ’ént§ he CSHB&Q‘IH r&ﬂa p@ﬂﬁb@uﬁt‘?‘all?ﬁ%e&gﬂé &L of the

npounds or phar maceut
°°m88‘€1§;5’f %m@a %%%“tt@ f?ffﬂU'@??é 3§ BreERRARERSY: Wiith Haq*lfw@altblrfdiewsw@ﬁ gxcipients
sucteandtfigiycedlidsuent s such as pharnmaceutical ly acceptabl e
starches (e.g., corn, potato, or tapioca starch),
sugars, artificial sweetening agents, powdered
In af@éhqf amBadinertdir spmpouRd o rhpMaseutisaly anseptablorspli piihe farepound of

formaiRalllctih Bs @siyered h Q%ﬁele Gﬁbzﬁﬁduﬂ@a ligH4B®e (é%%@.ang@@c%%ce 1990, 249,

152 R 08 o B g s Rseeo g Canatomo
317@??@Kﬁ§3ﬁﬁéwnaceutlcalIy accept abl e diluents, binding
agents, lubricants, disintegrants, surface nndifying

n E?enﬁs %P UdIH? surfactantsz susp endlﬁ%
VS FAHheT P ﬂ‘ﬁms'aet COROHRY Ik RigMasatticalt acpeRiRblesalt ptihe compound
of fornaam bsinlpmdslivesd &t ®confrblieairéleasacysdem soslistainel-aaléagk system (see,

e.g., %Hoﬁ%nem AJIé%} ‘[5 }fkg%ré o{ Egl‘{ilto fﬁe/?agéte\}él E 19§Il al g q?%h Pther

l"ati n, m Cr oc r [
CO"t@&rq QJISB%‘@”G%VG@PWY(%@WB&%W?W thegreyiew blanger, Sc:encewso 249,
1527CE30 @Y Belided] F@Ink UnBSEMER! £puiip caa%mw(ﬂa@& rRlefid a0, 249,

o2l Rl GAORS) BgAeTcrt 0030 AT, 0 T CLLES Sano
88, 59diand Saydeakat bii, WDEngl dl ided. ¢9asn8ih 634)h at @iptheednitiodifient, polymeric
mate?nHlL: chﬁ l@e uée@%e@%dmﬁﬁ%& :c%no&'%% rlit%llled ﬁ@gésg @aﬁ%r%&d W:"Se eds.,

waxes 1 on an e
1974}rrfEﬂ"ff9’ GH&%%?&V@/@W Pye PfRﬁb{Pfd?ﬁS@" amﬂ P%lfﬂ"ﬁ@ﬂcé (@mlﬂa@r@ Ball
eds.,NEM)f Rary@r &GEMYpas, ROMRSFIISRY, |Fhé@ A@é&ﬁ:ﬂ%/ theﬁﬁf 19%9 @f GG Eevy et al.,

sciefi5ie 20, BB Bobl Aani et it b8 e ot =1 .

wa§@€3ﬂ38%71065bstearl al cohol , cetonacrogol enmul si fyi ng
wax, sorbitan esters, col I oi dal silicon di oxi de,

| gho hat es sodlun1dodecylsulfate %nesiun1alun{num_.

n yetgnoffien erabodipept. ot e ar ainiahed-rRisreVERM cahmPlpgedan proximity

of a tghl @thearompbiid dr apharmabauticapaebiableBS! Gfale RMmpeeRf @ tbrindla I,

thus Q%L,ﬂ,\,{g QHI;fé PL&GS @tmeo%gttgp]% Oﬁ@gor ption in the

gastrolntesti na efeby providing a sustained
actlon over an extended period of tine. Selectively
The [pesaeaiMm@sit@EiRaaoRBNAY CoHOpHE itk HSITRE & @dh|Noldkdaily
wme&%ﬁ¥h &anound or a pharmaceutically acceptable salt
e conpound are also suitable for orally
adm ni stered conpositions. In these latter platforns,

Suchfp|hytsllcdogc daWﬁdc&ﬂat%‘é&cfpiéﬂﬁ%ﬁﬁ bé lifuida Uﬂl@h QQWE’(E?&‘B%@@ ltHcﬁldﬁ:@ khose

of peg"cﬁeurf Fee e? Hggeg\ad)éen prar "Ylgtﬁze%'?'ng%‘fﬁ 83 P?a}nﬁtlno'lt WB‘??QW” d‘ﬁmeral otl,
sesame Qﬂ angthe likEh dbe phjeioiogielly apteptaplBrepsipierts cqor lmsaties, gum acacia,

gelatlﬁ Ssﬁe%ﬂ ba’%lté YalZ ﬁéré’tmo&éﬁﬁﬁal@fﬁbé \ifdaYanl 'il‘%fllké Cin %?dl%p?.ﬁéﬁ ity
rofi i medi ate rel ease form gns

Stab"'lx'"ﬁ’l "ﬁ*gked’ag gbfﬁaftf@rmcom%agégtsgﬁ%%v%ﬁd Hone Srpadiged thy
gl ycerol stearate can also be used. Oral conpositions
22 US| DOCS 5763327vl can i nepude Standard exci pients

USIDOg¢red3s2avs manni tol , | actose, starch, magnesi um stearate,

sodi um
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saccharin, cellul ose, and magnesi um carbonate. In one

enbodi nent the excipients are of pharnmaceutical grade.
wono@Eneéizer enbodi nent, the conpound or a PCT/US2006/028948

pharmaceutically acceptable salt of the conpound of

formula | can be fornmulated for intravenous

adm nistration. Typically, conpositions for

physidlddi @Vﬁé&éé&&a@é‘ g)lcﬁ:he‘htsra?é siofle GREAdnstSe8td d SatbROTRNI C

o eSS o e B 5ol e Tespoe pomandesiors and
storaggtand weawisliee pieerved spaiast thermogaminaptgiaotia df ynidrowganténsa Water is a
partic&]é?r@yl uséﬁ]?é&:nB%H V%eﬁ 'ﬂ?erboﬁﬁo&n'd%p 9 gﬁérﬁ\l@xcélﬂc%qlz §§c% aglg L0 ?tthe

e
comp i AT ol oG Pl 3 paepotb geiThs aripiycerol
solutmnspardgisca@geerh@oym ab tquidcokaipiehte,, pa&&ularlydfbymie&‘t@lﬂ@bélutibﬁéj Suitable

phys‘itﬂlyﬁ@r ReephiEExclihE a%ggﬁﬁgé LalR, di delﬂ‘,oge I'E%lr'o%g,t Pcrose Yelatin, malt,

§ cont ai ner _such

rice, lﬂla’r %ﬁ\{ ke § a,tqg[,_, a{%f,tgqrﬁtecglyca@{ mg@s@g@@tﬁ talopgediym ehleride, dried
sklrmrnlﬂq;)gimubl mropaylepé}@l‘ynmoiﬁaﬂérj étl@dnbyarﬂcilﬁ‘ﬁrkb abh@prﬁ@lnﬁ copobitiéhs, if
desife8BARURE cOftaih RHilDY %ﬂo%{lté of vJeng §r &5 s@lngh%r gs 0‘/&‘1 buffgring agents.

infusion, It can I spense
i nfusion bottle contalnlng sterlle phar maceuti ca

Liquig caierswadyer uséd iadldpaitng stiigdre, éub@en@@ﬁi) QHIaioRs, s?rups and elixirs.
The 9 oUR¢ Ia iy cleé(txcglﬁlcaggetpga%le sgﬁgg ﬁ%ﬁﬁnéoog §fqgrg]org c%l?%qlssolved

m ni stere
or Sttsa?nd?% Jneaotthab'ﬁacevhos dceaptableriqtid cariendudeas waer Aratrgariesolvent, a

mixtiira gr e, eﬂﬁﬁ‘arrﬁédéuﬁﬁllyﬂcﬁﬁﬁabw dileor itap 'ﬁ'@%tﬂﬂ éérFIQ'tcbﬁgoqt%Irpother

t
e T e
sweeé@}ﬁsﬂﬂayp@'pgqueﬂﬁsmmﬂmhggntﬂ; Hhioergig ddeetsuedprefvisepsity regulators,

stabifiZef) Sr%hﬁ&bgm&rﬁ hsuithbR réﬁéjﬁé'lé@df I@Md?he% foRbiaP %\% g{e#ﬂ .

admlﬂg{lgt%h ﬁml‘hg ! \Ilvgtgl’s rtgf it asr%Srarfuplg}g ﬁ%@lg{g%%gaq%@ewpﬁ Iose derivatives,
'”Cl“@ﬁﬁ %qdé!m Qﬁer%Wﬁethﬂ celulrbe sdldisnjealcorBisdinclading mbisthydricia@bBols and
polyHyévit éllﬁ)h@larer d.! egflly coMf an‘d%er}gieﬁ ﬁvd%féﬁﬁdi% (ecéi m%gﬁd %5 onut Ol| and

bl e sal e_conp

ar aCIfM] ? {) ar Pafep%5%§meB gn t gf:lrélﬁ n a&agﬁéﬁ Q|Iyoeh°,§r such as ethyl oleate
and '%QWQPVII f@)ﬁ@fa’fﬁa rﬁ‘!eréﬂJlmpld$altl'leI|S|aEBUS(eé Jrgsterlle’ leoidddrmadompositions for

pareM&gi dﬂi&hr)mtraﬁérﬁ%@@&tf@éan@éﬁ FBr BFe§§Jri%d ap%@lgorg%an be h?o&g}anated

hydrocarr?? te F‘l %m%ag t he use atr er nal
CORE Al rﬁép HEag ﬂﬂ@e@PbIﬁH@P?}EETeutl cally accept abl e
sal t of the conpound and a carrier that is inert to

The ﬁréb%n%%@él%s%ﬁn RRAHERGER écﬁtﬂ’oh% ng%ﬁﬁ&%béxﬁuté @} ‘iabPets pills,

IS non-toxic
pellets, eﬁaPﬁ}‘Z%Sy"a&F“ ehePnigning iayids. paydars sistaingsiislents ‘oo, t he
suppdsitorisg, ervyigens, aerasdsheprasi suspehsiens; aF anyesthaifymisaite®ledduse. In
one m%nlofhe CernH&It%H n e f&&%@%@ ep%{ﬂeo Id’llljiqu)l’(]gn? les o"fls glé

el.s, or occl usive devic ane o1 8 Rt EHe
phys'&r&%)%rﬂ)éa‘ifﬁe*e?)'a &xqiRignts e gpsckadia Bemirgiens Péarmagetwﬁa/ Sriphnes 1447
1676 (Atilensml .iGennsval &1, 19th adpig®6).i n-0i | type. Pastes
conpri sed of absorptive powders dispersed in petrol eum
or hydrophilic petrol eum containing the active
In ong erhsiment thegpynpabiectorlgdhaririageititaly agceptabiestly ofdfie compound of
formu&q(ié fdﬁhMzﬁetﬂﬁ\ébé‘&&n@@ynﬂbr%uﬁh%%%c%&ré@és?éo@nr#oglﬁorpﬂgﬁt%' R oral

admir g ar gaceutl cal l ?e tabl e sal
']%’P PR UBR S0 ¢ OSTPPRILARS T Qrahdedivery canghy In H@rfwmlt@lets lozenges,
buccahierms, &mehes cagpeous@r ailyrsesensiaisror saliiions, Njraiiiles RWASERMUNKons,
or pharmaceutically acceptable salt of the conpound
wWth or wwthout a carrier, or a matrix containing the

active ingredient. 23 29
US1DOCS 5763327v1
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US| DOCS 5763327vl The conpounds or pharmaceutically

acceptabl e salts of the conpounds of fornmula | may be
wadni7ieser ed rectally or vaginally in the for RCOfUS2006/028948

conventional suppository. Suppository fornulations nay

be made fromtraditional materials, including cocoa

butter, wth or without the addition of waxes to alter

capbiies, §yd¢imp6rldhﬂfsyor5exgxﬂblbl Ogallgé’drﬁ\ﬁlsteg%g gorggéésﬁgﬁ% &an cr?ntlam one or

mor\é\gggnrt? ?or e%<arr\1,pa 2, o%%g Sy ﬁﬁsgl,lc If@lﬁtloge aﬁ%@;tameébsqyéharm flavoring

age[]tg &dch aFipepraoMipL ihdf vinterreehaor cherguddiaial byents aepprasbngng agents,

to pFoRidb a@ﬁarﬁﬁ@edﬁ@iﬂ? F&iﬂﬂbl@fprefn%ml & bo g&:@% BE 200 2Lt S flﬁ%gdlwded
I

Sohcpxwhl%ent rn0| | e N % ? r sustal ne el ease neans

537 2l LE%&’ ? Yo finely dvidstarmpeindian gaasmapeuseadly fmeyta e salt
of thelcompoung. {rHeblets {the QuaoudbaraherntfaosutBalyatcdpriblésaR of tRe compound
is me@Vitklg cé}ﬁ&thraﬁhé fd Abcels @r#ngkﬁgssroﬁl ?(:1%3# o&h 00813 PropoRions and

i ngredi ents usi ng
°°”’1‘?§%§‘F% *ﬁﬁgﬁ?ﬁeﬁﬂ#ﬁmé@f'@m Isaeepow@@ﬁé\nd iblejsrasn camieiniup tesabout 99%
of thgesbmpoynd onptarhecentirally aoeesablOsdr ihe coyipéupas, nul til ayer
coatings, mcroparticles, |iposonmes, mcrospheres, or
o a conbination thereof to provide the desired rel ease
apﬁH’%ﬁ TREoNRINBiKYIes §f e 6pBRaUNeTey Phamapeusraly eerspiablelselts-of the
compoungs gittainerefillersedna 8 ailukbnts ﬁibtihaislpﬁé}&akélﬂiwlyb&ebﬁﬁﬁ%tarches (e.g.,

corny Bdtétb Qﬁi tégg)aé thrcﬂjé%u%a{sn gh F qél Q\geetencl)ns eelﬁggﬁt% (jé)roglg?reg 8ee1 ILIoses (such as

or “use 'w
crysfg ﬁ@“r%’?ﬂ’i’E'ﬁ‘f’%fyﬁﬁ""’teﬁ@"w'?ﬁ?éhﬂqmQelénmé gumseeiti on t hus
enconpasses single unit dosage forns suitabl e for oral

Tabl@ﬁgﬂn{ﬁ?aﬁlul{s%h 80 n*r?‘aﬁg B\é@%\/enk%grt\al ?omqrﬁsgona\pn—g géa(ﬂ\HBP% orfc{ﬂl granulation

capsu caple
me”%?&ﬁ??dotr“!'@oo a@?acgwﬁ%w qc?ee.piaba dilwends, binding agentsntubdianent a

disintagrantspéuriace modifyty &béﬂt@ﬁﬁiﬁxﬂﬁb @@‘ﬁa@taﬁ@ﬂ@@@eﬁ&@o&%ﬁh??@nts

(mcll?dlg EUt'H@r{mﬁ&B@ nFna?nIetsHm stear nag%&ﬁean%?cq S?Cﬁ\ﬂﬁl If fetgfgflfa?télgtsugars
lactoge, dﬁ}(t@@,é;@(chagqﬁ;@t eAllylgge, mﬁﬂwel@pilmse,omc@plgsdm geflulese, sodium

carbdﬂslyl‘i‘ueﬂﬁﬁllcemlﬁ%ldJ’Hartib&yﬁhdztl‘ii%eIhﬁ&‘é@:ﬁE:ﬁBie§oI)Q/fnyl‘éﬁ'l:gld’lI‘Rsl Egﬂlc alfd, acacia
gum%ﬁﬁﬁgﬁ @ﬁ-ﬁj s]pg Lr%%%ngte C&Péf%(ashljggtgs &alggré]éza&)fsg%ﬁgque&pe suRrgse,
sorblf%@fcélgg@dahg@nh@eb gg}mlgn bylfatehlgctpset, kafit, rhainitg), Sodieaitahidridd, low
meltiagl @haxels Qihd idhoEXER é Qéim@r setkeb ﬁioe%gra%bﬁél ?Iuﬁ@ﬁ@%'icténg QRionic

set of action

Surfa%?ﬁm&ﬁ%ﬁagg%%/er pé?seetg 'Veseﬁfﬁrﬂge %Ofﬁf‘g?fﬁ Mg ingageptsiingiude, but are
not h@ngﬁdgm@@xwerawéhhﬁnn@@;wm ahilritlg; calciomstealie ceibibarddicdhbie
cetorB AU LEHLIsIRNG waR RoliidSedids B6IRidNRicOs &lU)[Mﬁeeg 8S£t odium

- Oor _sust PEaLe
d°deéagsﬁ’§%t§ Taggﬁgu@gh"]"}wq?"5P‘ieya'}dé'i'eé'%?§8'aﬁﬁ‘eanount of the
conmpound or a pharnmaceutically acceptable salt of the

MoreS\QJFfmiéﬁﬂw éJIfablEﬂfr'mlf&m' thtelgértn %ﬁtllggggéeln%e ?% ﬁ)ed%lakgi%mtegranon and

ther% eutlc or tice

abso&;f%{banﬁ] |g&9\sté %laﬂltrraﬁtutgpf 9y ;?rg\p@%%sﬁem@ﬂ agtmgm\{prsan@(tepﬂﬁsi
period ofitiptau figleotively pehorabieoserirams Isyrrcﬂlﬁﬂlﬁ@hrabénﬁ)tlﬁﬁiyfacﬂ/fa dtiigy

comdé@ﬁmlérbﬂaﬁ&cgﬁkﬁk%b& tdbleSal gfvtﬁ(% co qpeg hc?erlrg% 88 sgl?ab?e fororally

ver an ex

adml%ofég%?@éﬁshg% d@ﬁ@g%\q{teqp@y@qmsofﬂwqmn &@wpw@nmeotrsuaoundmg the
caps%hwnrlmcrebibed:fal thy did@gepinghing, \ﬂﬁéﬂsv@ﬂs foliRpaedpeugcht Of agent
compBQ{ JRUhBu h EPl?re b‘l)ﬁlé{se d‘éIE ?Ié/%? 5tFPrlms SEn PF%%% aﬁﬁﬁ?ﬁgallyﬁero order

har nace
e"Veﬂb?fﬁfm 8 ‘PPPQ%FW' tp @ersélke‘éBreiﬂei‘r of bnmediae duesag éorfolationat Agime-delay

matedahéiizh tab ghycetdlimonb&parae®r b rat BlRale @h alshBe G Qﬂﬂ‘é BFosﬂlons
phar maceutically acceptable salt of the conpoun %
net abol i zed and excreted fpgm the body. Controlled- or
usiogqpadivhed- r el ease of an active ingredient can be
stinmul ated by various conditions, including but not
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24 US| DOCS 5763327vllimted to, changes in pH, changes

in tenperature, concentration or availability of
wenayrmeel34 concentrati on or availability of wat eCT/US2006/028948

ot her physiol ogi cal conditions or conpounds. In

certain enbodi nents, the present invention is directed

to prodrugs of the conpounds or pharmaceutically

can &@Q@@El@ﬁﬂaﬂj éi@ip?éﬁts @ﬁcr%rmamgl SIaé’i’tﬁsef é?z!ir[ﬁtJ I, fghesrﬁﬁ%tb&’rjlé’é sodium
ar

seoqiRlt elloel] Y AR AT A, 1 ST HROE I GED e o
phamhasewticallgrate85; W dder et al. (ed.), Methods in
Enzym)l ogy, vol. 4, Academc Press 1985

ro rd Larsen et al. ;
n aa@rﬁr Traetgre st ph?g&%csweﬂ"y@r:cqarar@ Bhet thPcegpRrpund of
forrDeMeho pertentulatécglﬁﬂ.rntrﬂea@ts&fdrrhstrﬁﬂ&r I9dicalliBubehgesitiofs ol
mtra@enogs Q&ber%’uor@ Fon%'rgg tgﬁlg i bfonit atq eou? ‘6\@ er. 1\%/%8!’6 n%iﬁg%ry 8(he

aar romaceuti ca Cl enc
com?e,smozgganea(lsog@&de agﬁ@blﬁrwpt Soapsiitions for (n@rggen))us administration
can Bstdalygrluds a Nox@hedihdig stapl ds\rgrﬁdéarﬁii ®lI6Y3Bn pAMBIthE SR of the

nount 0 %
rnjec%r? “Ea&% allg(ﬂfe &}a%,(cfre(n}s Crg)éu %cfe er% eParstre VoK, guxgg goggﬁ\ﬁbm 8Pr¥
dosqg@rfwm for pxampleaps @w LMQPh'EZIQéPO\N@r erW@@tfreeeomqentrate et iemetically
sealed &ediref bukh ab B 8RbUIOBr RAEhdlieSRABfNg th@qtﬁlﬂﬁﬂ/ bi LAve éd’ént Where the
comosr 8 bre sl B SR RS B st b oliopmak | 81 tros
admtn@t%%d kyripfheisre i cardlre didpsosadiefoeercinpie, wittearriofusion ndtile contalnmg
sterr@‘iﬂhrﬂia‘é&m@él gRAe wﬁﬁeor%‘én@ tWI%l?e thte REmS&IG BHS Bﬁﬁrﬁa&futré%]?

ace %E’F 9N bei ng c{f IS varlousg%etggl ca
PERseL o gt S BB sty e ar AGPYle abateile walgifor

injeciigrortselingesen beproddesicrodial ¢hetingrédients ead perenitedaiiorto administration.
heal th-care practitioner. Equivalent dosages may be

I g} ﬁﬁere over varjous tine gﬁrlods i ncl udi ng

n e PRI ¢ coRBBA RS My ScoRB B R Eopound o
formhla i c& beedloirtista@wairansBerimally througibihe UseesfartyanddR g pesh. Transdermal
admﬁgﬁé'ﬁonﬂﬁ@lﬁ&'e #thi rh& ¥r§hs a%Fbgyirhe%\éﬁ{?}é obfhe ng a%%i tr?quryetr linings of the

ever hour s,

b°d"é</8%§éag%'aﬁhdm€\?erfg?"%' e U 155156, B AR HeRE ob bR garmed ot
usingathe ptesent eoryipaupdd dr,phamchcaliolly acseptaylelsus dTﬂMd@ﬁmpoJH&l@ in lotions,

creafil rFQ ﬂghefsrsng@rg@{s ggluﬁ'oqg aagrﬁ%rréﬁ%gr{&gf %rbml rgg:ato(r)vaagrnal)

conp ete course of therapy wl
according to the judgnent of a health-care
Tranpdeq@bli i@ stion thebehdcomplished thesigh &uea@@urrbttﬁane@&ﬁmél déf&ﬂ

contﬁ?ﬁ%@ csrﬁé1 Juhd B h&%ﬂgutﬂg@}eggéspta%geh ap ofS t¥1 SE erTrpogrrrF 9nd a cdrner that

oun Ar maced
Is inegidte E}?tCSB‘P%““é & rhaaﬂaqeht@a&membje $akt ohtheicainseund el non-tewic to the
skin, ahd enzms\denvdgeame agérd i bystdhilE é&%ﬁﬂ&drnio@hé El@oot&%% via the skin.

r rmunt of t C
oo GO BT 8 TR TR SRR o
deV'Grv‘ér PR Geame ¢ atntm@tSemmebﬂ viseeus lisiidior eentisalid eaulsimos efrdithér the oil-
in-waltdtoe whie PiR- oﬂ’fypé“ I%@e%&:ombhéedtoy%&@tr&&po&ﬁ@r@%rsﬁé@éﬁ iﬂ%@%leum or

B B S fafe Hiee 7 BT rak R b suiebigoh st oKusive
deVIOﬁgmag bé uebgl tmlegm thp eomplaund of whammiehtearlmbemhumﬁt of fheom
comp%b@&htolhéméd@%treérn %Q@r%s §Qerﬁqfe|‘r9ealgfe%/ trr‘(lﬁér%%vé’rﬁ? rvorr

n anot h nbod |me rom abou
°°”ta£w‘9n‘b? %‘@“R?f’" cﬂ’PafWé’P@LH'Pa E@F"e@%ﬂ?'e SplhoidprocagiRsseH w@mr whhout a
carrier e apieix@oining el acteipgsdignton is in unit dosage form

e.g., as a tablet, capsule, powder, solution,
suspensi on, emul sion, granule, or suppository. In such

form the 23
US1DOCS 5763327v1



10

15

20

25

30

35

25 US| DOCS 5763327vl conposition is sub-divided in unit

dose contai ning appropriate quantities of the active
wongadésmt ; the unit dosage form can be package®/us2006/028948

conpositions, for exanple, packeted powders, vials,

anpoul es, prefilled syringes or sachets containing

liquids. The unit dosage formcan be, for exanple, a

The%@lﬁhﬁéﬂn@s er pHélEhhﬁc@&txchltysa%écptabférsalté of‘i!?éboh’%o“b@ fﬂﬂﬁ&é’m e

ad qqe . é % % thOS|t|ons i.n package
b Erodss heorragnaiyinne g of %POPY%W%&LPPO%%/SR@)OF@W

formailadiens ey (bermpddedromaraditionsay materigls, \reiuding cacdibfdrewithas &ithdut the

addxh&h dr\MRx& to Mr%edéu}ﬁbdiﬁ&{ gg\%ﬁﬁ%péme r;fcd%gr%n QNa%r-s% luble.suppository

b $ LHﬁaceutlcally acce
as3So P41 125 PPIVRYPrE ¢! vagl%%fyéaoqs molgetiapweights, may.als»e be ggedt he
desired therapeutic or prophylactlc activity prior to

The Uérﬁn%dﬁd %PMm 'U{ acf'&g@ lo A n%gti%g?r;ugg tlérmlﬁaeltscap be

nstrate sa I cacy
adm&ﬁéer@ﬂhltyd‘@mﬁ@lﬁ# reletaﬁ@or oteined- cﬁleape ORIy by delfiveridavidesthat are

knowrt ©afids8 gf édib&g Bial ih@e drinfoaet H&Egé)forrﬁ‘é %%%%s@@%%vﬁjle Iagntrolled-

or sﬁ'fa%é'd%lg%e o??ﬁae é?an"tloree nt'u(yae 'BWSS ﬁ&% gﬂrl)q Ecgler%p%(g E\{é ?[ggrl)ygnethyl
celluloge tothen pplgmer naeﬁr@ea gstsnpsomeebleherhbranes, asrhotiosystems, multilayer

coatlﬂbs’iMﬁ&@;ﬁdﬁdle@a|pb%n%%crﬂﬂﬁo§§“e?e§éj éco@\’bldaﬁonvthé/rgof to proyide the desired
e ester nbodi nent %

S
el il ?{%Y]a%?go%m%"&%’”% "SER por B Pesie RGH P e5st fapiiatons
knOVthtP hose iilledrin e g dnniuding thmse desrgbest tewdind icamgbd eadily paibdienfor use
with tHa aBﬁi/%%cj‘&ﬁé’n%Q‘ff trnvehfoRC trhy ﬁv@'ﬁf@#ﬁhs Bfcomh Fssle@glfn init dosage

form?ﬁun El‘g? rolrlada%m|8|8 Al Mg euti ¢ accep tab

O

IO R (ﬂs tfu(t)??.m%geq tootlablets capsules, gelcaps, and

caplgip hehaie edantaskipr opnisalied pr alstanesiablibaser i n vi vo
hydr ol ysabl e ester thereof. In another enbodi nent, the
or tre a _bhacterial infection or di sease

f
In one errﬂg)P& ImgQt a.ontt @Iﬁg rﬂg §'[‘Sé?'n‘?ﬁjde'8%?eé’ﬁf1wes”dﬂ” cgmprises a minimal amount of
the Cphvatpm@eaphar mlateuticedly aqubpthble saiadf thetdoapeaid o foentif €to treat or

prev&f? HBQ(H%I ﬂfecflcﬂrcm'”s s|e lrpé mE\IWﬁz{I DRGEMG! ﬁ'ﬁé liyq,v%é%e% o?con%‘olled or

or In vivo ester
S“Staé%grfﬁ‘fa%se °1°H‘€°%tt9ﬁf) BG'H%F Sferried sy o tf@awgo eedpgeg\dograg fiepuency,
and isgegsed complianed Hyhhe fitiet being tréatbd. an a8diton, &Uhirsiieb SR Had

releaE@c&%o@ﬂbr@?can lfe[\]/oéglg% }h@ "F{ﬁg%lf 55%@{ (3 a%tl% or ot‘i"ler c%?ragtg éStICS such

treatlng bact er| I Seas
as blaqsHiaies AT fesPmAgyng op2 PhaTmapRUiSRlly Bioepiei sal of the compound, and can

thus Eldacenthe ectuirerak lojadvecepidablietsal t t hereof and the
conpound of formula | or pharmaceutically acceptable
salt or in vivo hydrol ysable ester thereof. For
CO“"@Q%iinﬁ'f ustainge-relensp BRMRPSEIPNS aon fitially 1eleaamarbamqunbefittberdripaund or

a phatioagautieily éﬁ&epﬂhiﬁl@salﬂlﬂ tHelcomBbuidlot RABQY Btha ron%?%%%‘@e@tthe

o s L BB A BT TR P s o
the cerproupd ﬁp@mmn@jeuiﬁc@wmb@mblmaﬂphme wampeund derhéigtain this level of
theraﬁé‘dﬁe pit ﬁbfblﬁla&lﬂ:l etffe&fovér%n\ékféﬁdéa Fl&J &ﬁlﬁr@l %o ﬁ%‘nﬁéq %!é‘%’gﬁﬂ{ level of

the C%‘?%"gﬁ‘g RAT ”B?Fé’“'gﬁit!yc?&P %‘5‘3 bty 59%0%? obformyts krihe body, the
compawid driagthRenageutipligaoapablsisanbi the craRphd&iemaRlltat hefepated

from #h8 dosage form at a rate that will replace the amount of the compound or a pharmaceutically

acceptable salt of the compound being metabolized and excreted from the body. Controlled- or
sustained-release of an active ingredient can be stimulated by various conditions, including but not
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t he compound of fornula I or pharmaceutically

acceptable salt of in vivo hydrol ysabl e ester thereof
woOgod7roaem3about 1:1 to about 100:1 (W w. |n onBCT/US2006/028948

enbodi nent, the ratio of cefepinme or pharmaceutically

acceptable salt thereof to the conmpound of formula I

or pharmaceutically acceptable salt of in vivo

limitBy @/ éHaM§e%b||1 BH Qs‘ﬁbﬁdes‘iﬂ@ﬁ)ﬁ@rﬁtu}es ccfrfc@rmaﬂ@p&tav%}aglhty Bf @‘Eg'g s,

foma
°°“?”H3‘ {8 °5%V&&$b”§b°qivafei °i°tP%r Pgﬁ%ﬂ?gl%g%d'“?mwm dsp: g
to about 30:1; fromabout 1:1 to about 20:1; from

In c&ﬁﬁl&nb%d%ehfé ﬂ%@%l@serﬂt ﬁwéntloﬂ- lstlrEcQ ?)H;drdlg% 11\?1 J:orﬂrpc&:ﬂds or

: from about 1: roma
phaff“a’fett"sa"é{ﬁsftﬂpta% sglts gf P@ﬁ?%%@f fqm'm'at'o Valigy formpe offprogrigsrare
knowarbia tie &k, for bﬂan@dwaﬁ diudsed i Buidgdedifed ), Besion oabl@ldhjgﬁ Eksevier 1985;

Wld%é’l‘%pgl a(gg & ei t oEr%}k/)qqgkt)gA/b\botﬁ gcafemfc&g?ﬁs 1%8%K9Tgigalabdt Larsen et
al. (eibo‘i!hesm and Anmlcﬂtrpabfo?rodmgsl TegtbadioaitDr@) Desjgna@nd Devalnpment, 1991,

Chaﬁt@ﬂﬂﬁ 13-1d4; Bgn@gagrl&tet A ¥ MM/ W pru @eﬁ)@ﬁl BTRA ‘I@S?t& 1:Be

of b-lactam antl |ot|co ceutic
B“”%P@e'é’;ﬁ* a'b MePhaimpcquiis 8gences 198 730'4%6&??@ gnd Irhqumarai §tella
(edsQy Prptragsaciéaviel Dial Dglive6Syplomb) bt CREmitd SYéidtp (1975).
hydr ol ysabl e ester thereof is fromabout 1:1 to about
80:1; 1:1 to about 70:1; 1:1 to about 60:1; from about
The amaurit g the eRIPASI0d 9F & ghatmaceutipstaccerdable saftrobive abrorrund offormula |

is ar\t:@no‘:ﬂlbﬂh&t lég&fe&ilvefféﬂféhﬂ@%cﬂanél lrffébtléb%seggb Jlm aJJ th in vitro or in

bo
vivo HERAR o< bior P nIRY il gl igBTTA osepe g Hisguaese cose
to belenjplqy@d atroalso depenid orf the routelad edmibisttatioo, thdy canditids) tHe; sefioweness of

the cahd@it b]alné tr%@te@%l’ﬂell 93 \Jarloug ;.‘H%l@é? %¥or§-reﬂatéd% ﬁgwklo%aljoelng

5omab rom about 1:1 to about

treat% fnd ﬁn dgﬁlga? ac_f:o n'%o QB B{](}gm%ntff a %cgnﬁ(ﬂﬁctltjpnir tl.—'(guwalent
dosaaﬁﬁomtay e administered aloeyyariclis ime perdals irtcluding,; bubmot fimiteah te,builit every 2
hourd;: a%oﬁt‘év&?@l%urg abolitW ¥ 8 hbiks ABELIRITDY 95 B ’abgtfi %vér?lﬁi Rours,

armaceut i cal_| y accept a

abou? ﬁ\éelrye% hqug kﬁ)éjt %\@I%%[}}?Hrs ?boybq.v,erm 72 pura,rabout every week, about every
two wriehs, rRo evéry tirdewerbs, @pow blay sahth, ad abouteiarptwo months. The

numib¢ gﬁ@*ré’m?@h&y%f @éér?gés ctotﬁ‘é&ﬁ)ﬂéln%ﬁ) d &%Ie&é&%ur@p ggh?r;@/ Will be

cetofledsoeiies Brine RATTRIL B1A Healit 74 e dgPetoihe setvadserasrmourts
desctilgedthieeeircrefep buni! afiouhBradministdred) thapia Aif e ehni dhabbrypound or a
pharﬁ&éé%@éaﬁ;béc%eﬁt%lé s&f of ltl'[é C\Shcﬁ\%ntaysdéﬂ% Xlsc'térgh Sh n%éf%%é{&?& amounts

t han about

Co"eﬁ%clrﬂé?jg‘eé%ﬂﬁmog%t a&m&'ﬁt%fe dni ni steri ng to a patient. I n

anot her enbodi mrent, the nethods conprise |ntravenously

%Wg%eetg&n{b%uﬁoooraa Spqgﬁﬂa%gﬁticalb/%cgéﬁ%b% &)d}J t”ec?mooounqe of formula |

& I nventi on are
that i pifegfiyafgr tpatiaga bRatelie! infegtiee of dsrage wil ipisalserangedion about 0,001

mg/kg &f abplitnaso rnegskgedf abdy. we?g'ﬁt wu&p@&é?eﬁ%%&%\éhtl florRB6out 1 mg/kg to

abou%ﬁ/t&ﬂﬁdy wei ﬁ prg?gaygm%gg &8 In%oglm;? t:E?rp 8ﬁvuiﬁltn}?ﬁ@é%§téout 50

mg/kg hedy weéghbperr@léy,@nﬁ mrﬁnpﬂbercﬁnhhodn@gt, frommbout H mggikggo about 20 mg/kg of

body @@lgaciciBaL , the nethods of the present invention are
useful for treating a bacterial infection or disease
selected froma skin infection, a skin structure

In on¢ gimbedtimem,, theipharmageatibebommiosition is infubit tosige fa@mpk.qbet 4 @blet,

capsdi& PowhidH KikibPRus BRSGHE @mu@ion Q%?%@Qr’ s%pp&ﬂérg' h&lich form, the

acqui red pnednoni a, oOr
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neutropeni a. In one enbodi nent, the nethods of the

present invention are useful for treating a bacteri al
wonbemieidm or di sease caused by Ent er obact er i aee@aiS2006/028948

non- Ent er obact eri aceae gram negative rods, Pseudonobnas

aer ugi nosa, staphylococci, or streptococci. Exanples

Exanple 1: 1C n Determ nation for the Penem I nhibitor

confpobifishtiasmbsdvideatih bhit Y cédiding Jp%ﬂrogflate H@anﬂﬁt{éeomk\e a}c/:tlvg dngredient

hot'onetri c

rmned s
the BB B RO S FOr OB, oREXampiR BAC iR POCErS, vels,
amiRalsapsafider syBnged or sdobets chhtaisingligM@ngTheYunitAiodgaiferodain @b, for

exaMPR]! né &p@ﬂgo@ﬁ%aﬁ b ﬁ’é’an]b%% é)%%ﬂ\ﬁ% @mbéﬂ%ﬂ?&%ﬂﬁ? &%rllr{)ésitions

- act amase
i pfaHfae 0 SHBHTILo5BER 08T el Gabale o Pt  BYAkeAg ABOUCESOIG,
andfirayire Baert ieraGirgesdobe agin wsor vt @lidsisdoSeenzyne AnpC from
Ent er obacter cl oacae were enployed in the assay. The
enzynme concentrations for TEM1, Im-1, CcrA and AnpC
The,gamaoupd gr a pharmaceuticaliy accpptable salt of @Gemowmformulw chm be
assayad @evitefor indadiotthé dé‘éi}B&?thrtabéﬂtlb @moM@fa@tlcFHchﬁ& th seql?

to incl ude C50 val ues.
hu"{%hée SU slltmrz)| g%‘ Sgsl}se fhbe F?Fa({eggf‘%@ A elioaeY on was

nitrocefin at 50 rTg/m in the sane buffer as the

ThetdpBitd Ogys. I nitially the enzyme and inhibitor (20 m
ei ncubat m nutes at 250C prior

f
In oneoenﬁg.)g@rag f{érlrbvlentan p_‘[%’ggﬁﬁ%{?&oﬂlt@ trsetmﬁ |atbi36t€@‘?' infection or disease
compyiging pegvidingtte s pefienhipdheed feriest aneffectiveambut etkcfepimdor a

phaﬁﬁa@éﬂt@aﬂly %ceﬁ@gle@m k e tedfarid aMBi-nS&?ﬁld% ffo%)gé F%Sph§ﬁn$a%&t%ally

kinetic pr ot oco

accel%%ﬂl?lsﬁ@gr@ VERPYFRysaple eetethead: 250 wer e exported and

transferred to Mcrosoft Excel. The percent of

In oderUMbQHlHerthQ grﬂ)lﬂ ﬁrcp\ﬂnlep Hn% hog ?rgﬁthﬂ%tb ?rlal mfeftlonTcH' glsease

cal cul at ed base enz
COMpRYNORTVINg de A palient 'atnp%th?'ﬁ%ftan @ﬁe@waraom%a fegtem aptibiptic or a

pharh'heetﬂdihlly H@bbt‘ébl@@&lts Wbielf dnbi %gr)ng%la _?_gigfnglﬂ{ﬂ cg%ﬂgrg%agﬁlglgaély

acce?{aﬁlg ?rd'ﬁy'f%%ygrq%é%lge fﬁﬁfb cfi‘pound Class A Cass B
Cass CTEM1 I m Ccr AnmpC Conpound 1 0.4 7.8 66 4.8

In ar@ﬁhﬁb@ﬁﬁlﬂlm?en@ 1 R&hSPBr t?ea%nd%@éﬁé'ngl n?fectmu (ﬂ%é%.%@ Q&ﬁénse%co

t|b|||t ro activities

admlmsfén oetfep&e @a&‘g?cga?ﬁaﬂ;/ea&c%%e\bieﬁélt meﬁo{)grp%tpﬁ cIMPAYPd ein
formplad wma@@ce@cglmwmlmbldmltbh:e vidahydeshahblEestei theresf. fFoF example,

the cgnt)&]n@ 3t tobRDO[ Taabt i‘%)lr] g guacroqjﬁn%% rg%r(é anFOL{sOQrOsubsequent

hods for timcro
OceieRifies for Bacteria That G ow Aerobically; Appr oved
St andards: M7-A5, vol. 19. National Conmittee for

In anghemn%ldinﬁﬂg %%é%ﬁé’d f§; t?e%gr%radbc’dcterial infection or disease comprises co-

administering a B-lactam antibiotic or a pharmaceutically acceptable salt thereof and the

compound of formula I or pharmaceutically acceptable salt or in vivo hydrolysable ester thereof.
For example, the compound of formula I can be provided in conjunction with, prior, simultaneous,

or subsequent to the B-lactam antibiotic.

In one embodiment, the ratio of cefepime or pharmaceutically salt thereof to the compound of
formula I or pharmaceutically acceptable salt of in vivo hydrolysable ester thereof is from about 1:1
to about 100:1 (w/w).
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Villanova, PA). Mieller-Hnton Il broth (MBII)(BBL
Cockeysville, MD), was used for the testing procedure.
wolkermiétser plates containing 50 m per well oPCT/US2006/028948
two-fold serial dilutions of Cefepime conbined with a
constant anount (4ug/m) of a B-lactamase inhibitor
(final concentration) were inoculated with 50 nl of
i nocul umto yi eld the appropriate density (10 CFU/rri)
es were incubated for 18 -

In °rI’1 ?Wl% dg?ené gﬁ(‘f‘tloﬁﬁ b Feehentikiofic orpharmaretitisally anfﬂﬁtabietSéF {hereof to
the owoemt of &irinola | oiine)mdceticallyl act&pRlbRi 28 ofVa ivel Bfdréldbi Sster thereof

t ion of antimcrobial agent that
lsm%:’@%%%ugﬁ%ab% tﬂl%glqt‘é, ‘he growt h of the organi sm as

detected by the unai ded eye. The M C data obtai ned by
In orieheentbieneat, Sairgtiofof Esi@skyE 6r @{aﬂnédeﬁﬁcﬁﬁi/ ch‘epTa%@ s%lt%er%%—tﬁe

comflo Pl (0,4 ALl b TR R (o
fromabadiing ab@it BRI eld forabMHBD11; 1:0 OBt 60: yebrh abfo¢:1 tPEIITPS0:1;
1:1 b as&mh@i 1R a%)S§tt1emo aGbLlltléqufrCQn ;bo'ht £ %abgul%%m frém%!ﬂgt 1:1 to
aboJ&:Og 1 Off% _‘_agautﬁé 7 n18 1 aﬂpppt&ﬁ 1, from BB‘)% g ghot Bl: (r@wﬁgy 110
aboutyl ag,g‘ro@eat@pﬁ Treto@bogid Onidfrdm edue piil eabiGogID tideh abodt 15 to about 8:1;
fromG@8bit 1AT§§b&5922frd?@%up1 Q% 59309136 p ggg agalggf(ég gg&%ié @n about

80
11168 B8 Bastb o i o o g A ! 0D 06
0.06 0.06 4 E. coli ATCC 35218 TEM A 0.03 0.03 0.03

120,06 0. ’
ok i e BRI A Ry e
the campeyig ﬁéﬁ?ﬁwla mcpvﬂs@cwt@qls aq@epialllg sall @ M Hyd®lyBaldeester thereof
is frofGabb6iBK1 1o Bbddt B@)l 10\1S {oBBL) 7046 1:9 1O oaldd: V104 agoﬁ 1510 'abcgt:SO 1
1 8 SR ol 53 B0 4505 2 b0 205 b ot s
aboub B 1(*#&@4)(28)4 K ¢ ESBbyut 18:10fr@batiobt 01 REabd@: 1B;1¢ rbin aGlit 1:1 to
abou2#01) frorElsbdt )1 thalbdtdld:) ; hdfh &horDr: Pb&bBut2M: from about 1:1 to about 8:1;
from about 1:1 to about 7:1; from about 1:1 to about 6:1; from about 1:1 to about 5:1; from about
1:1 to about 4:1; from about 1:1 to about 3:1; or from about 1:1 to about 2:1 (w/w).

In one embodiment, the ratio of the cefepime or pharmaceutically acceptable salt thereof to the
compound of formula | or pharmaceutically acceptable salt or in vivo hydrolysable ester thereof is

less than about 10:1 (w/w).

In one embodiment, the ratio of the B-lactam antibiotic or pharmaceutically acceptable salt thereof
to the compound of formula I or pharmaceutically acceptable salt or in vivo hydrolysable ester
thereof is less than about 10:1 (w/w).

In one embodiment, the methods comprise orally administering to a patient.

In another embodiment, the methods comprise intravenously administering to a patient.

In one embodiment, the methods of the present invention are useful for treating a bacterial

infection or disease that is cefepime-resistant.

27
US1DOCS 5763327v1



10

15

20

25

30

13 E.coli GC 6368 (SHV-7) A (ESBL) 1 0.03 2 0.06 14
E.coli GC 2017 (TEM 10 + A (ESBL) >16 0.12 >16 0.06 pi

w6 2807/08618y 15 E.coli GC 2021 (TEM1 0 + A ( ESBRETA82006/028948
0.12 8 0.12 pi 6.3) 16 K. pn GC 1510 (TEM 10O A (ESBL)
0.50 0.06 2 0.03 17 K. pn GC 1516 (TEM 26) A (ESBL) >16
0.25 >16 0.25 18 K. pn GC 1827 (TEM3) A (ESBL) 2 0.03
4 0.06 19 K pn GC 1830 (SH\/—2) A (ESBL) 1 0. 03 0 50

6,20 K SBL 0. 06
i ofé ‘%“b“'"@@* @&@Gﬁfw@%\?@‘féwﬁer{ ﬁé&%ft Sitg oaftug’ g hss
infe@onpy@mamhauﬁﬁ@@mwmlo(nésaar)t >16 1 >16 0.25 CTX-M5
23 E.coli GC 1499 (TEM4 + A A (ESBL) >16 0.50 >16 1
TEM 24 E.coli GC 1695 (TEM1 + A, A (ESBL) >16 0.03
In oge_l_%nle;?d@gan’q— m"ie’fmds stihepregeit ingentiop prs Yseiiprtregting abacterial
infedtiB®Bt JiscaibsdlecBhl frotba EkinlidfeSidW; Al $kir?Srubtufahfectich; adlidk-abdominal

lnfe&tlgﬁl\g'%abeﬁcrfga ﬁ&i@r o?c%grg% Sw?efg%ﬁ %é&ﬁ?&iﬁg%@&ﬁo@ag lok febrile

NeutpoPeRiRi GC 6260 (TEM1 + A, A (ESBL) >16 0.03 >16 0.03
SHV-5) 29 K.pn GC 1507 (TEM9 + A, A (ESBL) 8 o 12 8

In orge e?—%o g'%en%én %Eﬁ}%{i‘gt&tgﬁplzﬁggé "&9'%%4% érfo (S?f":l'@f) 1'cre_"gl "E cten%l6
infeqtiprpy disegsel gaugediby tq@vaetewewmﬁyte@za«erme@@m949atlve rods,

Psel{dbbldhds derdyinobe, (sEPRlJcobei,br $eptocBeck2 SHV-5) 33 K pn GC
3057 (CAZ-R A, A (ESBL) >16 0.12 >16 0. 12

Examples
Example 1: ICs, Determination for the Penem Inhibitor

B-Lactamase inhibitory activity of the penem inhibitors was determined spectrophotometrically as
described by Bush et al, [Bush, K., Macalintal, C., Rasmussen, B. A., Lee, V. and Yang, Y.
Antimicrobial Agents and Chemotherapy 1993, 37, 851]. Homogeneously purified class A p-
lactamases TEM-1 from E. coli and Imi-1 from Enterobacter cloacae, class B enzyme CcrA from
Bacteroides fragilis and class C enzyme AmpC from Enterobacter cloacae were employed in the
assay. The enzyme concentrations for TEM-1, Imi-1, CcrA and AmpC were 4.3, 7.1, 1.2 and 2.1
nM, respectively. A wide range of inhibitor concentrations were prepared in 50 mM PO,, pH 7.0 to
include the possible ICs, values. The subsirate used to initiate the enzyme reaction was nitrocefin
at 50 ug/ml in the same buffer as the inhibitor. Initially the enzyme and inhibitor (20 pl each) were
preincubated for 10 minutes at 25°C prior to the addition of 160 pl volume of nitrocefin. Initial rates
of hydrolysis were monitored for 5 minutes at 495 nm using a Molecular Devices Spectra Max 250
with kinetic protocol of SoftMax Program. Readings from the Spectra Max 250 were exported and
transferred to Microsoft Excel. The percent of inhibition of each inhibitor concentration was
calculated based on the control enzyme activity. The inhibitor concentration that caused a 50%

reduction in the enzymatic activity (IC50) was determined graphically.

28
US1DOCS 5763327v1



10

15

20

PFT-H) 34 K pn GC 1554 (TEM1 + A, A (ESBL) >16 0.25 8
0.12 TEM 26 + SHV-1) 35 K. pn GC 1963 (TEM1 0 + A, A
WOBGBIN6316 0.12 >16 0.25 SHV-1 + SHV- ESBL) 36PKTUIS2086028948
6488 (TEM1 + A, A (ESBL) 8 1 4 0.50 SHV-5 + SHV-7) 37
K.pn GC 6651 (TEM1 + A, A (ESBL) 8 0.12 4 0.12 SHv-1

+ SHV-5) 38 S. typhinmurium GC 4198 A, A (ESBL) >16
0.50 >16 0.50 SHV-1 CTX- Mt3pR9 E. coli GC 2253 (IRT-2)
A (IRT) 0.03 0.03 0.06 0.03 40 E. coli GC 2920 (IRT-2)
A (IRT) 0.06 0.06 0.06 B-Qftdhhst'ThHIEESn DaG3327vI 4 1 E.
coli GC 2906 (Inmi-1) A (Cp'ase) 0.50 0.06 0.12 0.06 42
N OXYyUTOTJa OGO 70Z7 JIeve A A~ (D = TOZz—1 1K
1 KPC 2 43 K pneuroniae CC. 7635 ACATY goe) >16 8
$16 4 SPRPAUNKpC2 44 K. pltassdni ae 78Bss B\ |A ClassC
b ase), A (ESBL) |>16EW8 >16 >I6i TENH1 KBIC-2 |, Shivhpt

\
= - , Ao TIT X
leo\ >11R 16 >16_>16 ?EI\/H KP(‘-? 1 646 K 4.8

HEPRENIZae GC 7645 A, AS(Cb'lasef A ([ESBRYY >16 >2@
>16 >16 TEM 30 TEM 1 KPG- A(TRT) 2 SHV-12 47 E col

Exa@e%@%ti&%%l&s@ ibfitPtedthdy,>16 48 S. maltophilia GC
6 10 SIG%‘{‘@&%‘

*A. baunmannii GC 7684 C 16
8 16 8 AmpC, AnpC 50 A. baumannii GC 7687 C 16 16 16

The IB vitro activities of the antibiotics were determined by the microbroth dilution method as
recommended by the National Committee for Clinical Laboratory Standards (NCCLS). (NCCLS.
2000. Methods for Dilution Antimicrobial Susceptibility Tests for Bacteria That Grow Aerobically;

Approved Standards: M7-A5, vol. 19. National Commitiee for Clinical Laboratory Standards,
Villanova, PA). Mueller-Hinton Il broth (MHBII)(BBL Cockeysville, MD), was used for the testing
procedure. Microtiter plates containing 50 ul per well of two-fold serial dilutions of Cefepime
combined with a constant amount (4ug/ml) of a B-lactamase inhibitor (final concentration) were

inoculated with 50 pl of inoculum to yield the appropriate density (10° CFU/ml) in 100 pl. The

plates were incubated for 18 - 22 hours at 35°C in ambient air. The minimal inhibitory
concentration (MIC) for all isolates was defined as the lowest concentration of antimicrobial agent
that completely inhibits the growth of the organism as detected by the unaided eye. The MIC data
obtained by the above said procedure are listed in Table 2.

TABLE 2
Minimal Inhibitory Concentration (llg/ml) Data: Inc: 35°C for 18 hours

Method: Broth Dilution

Medium: MHBII

Compound: Diluted in MHBII; 0.05mi / well

Inoc.: Prompt Inoculation System; diluted 0.1 + 9.9; 0.05ml / well
Inc.: 35°C for 18 hr

Cefepime Cefepime
B-lactamase Control + 4 ug/mi Control + 4 ug/mi
Organism (enzyme) Class Cefepime Compound 1 Cefepime Compound 2
1 E. coli ATCC 25922 none 0.03 0.03 0.06 0.06
(none)
2 E. coli GC 2804 (imp) none 0.03 <0.015 <0.015 <0.015
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AmpC 51 C. freundii
AmpC 52 C. freundii
wder@messed AnpC 53 C. freundii
0.12 Stably derepressed AnpC 54 E. aerogenes 1697-MP C
0.25 0.06 0.25 0.03 GC 7845 AmpC 55 E.
(P99) C 2 0.12 2 0.12 56 E.

GC 4164 C 1 0.06 1 0.12 Inducible
GC 4187 C 2 0.12 1 0.12 Stably
PT 1499 C 4 0PO3/U82006/028948

cl oacae GC 1475

cl oacae GC 1477 C 4 0.25 2

30.cABCLANMGY) 57 rme cl oacae GC 17120 0. 12 §sl2 0. e
cl oacag,dgC 1713, 8 0. 12,8
cl oacae GC 4142 C >16

4@00];2TO€@@@'ﬂEM—dUQ’i ble 58 E.

An;a constitutive 59 E.

56“1?"%‘*"(1“1’2” (AfC) 60 E.
6B 63%3“(8%%@26561 A
bk bl e AmpC 62CE63 .

7Rb
St Sty
Jecs 1@84 {FEM0

der eéor essed

cl oacae ©& 6991 ©60.50 (%0 1
cl oacae PT 14940¢€ 0. 25 @0306 0. 252

cl oacae T 197
cl oacae PT 9
112 Ai('f‘?&'tlm bl e AnpC 64 E8 coli ®WE 2894 >16
6C 2905.P99) Ci2

9 RAFRACPISCER-1Q. 06 @BD. 06 65 E.

10 D0l 2809 (FEQDG0) 66 ARESB O |

col i
GC 6539 C\Ws2 C 2 206

1050%1
§7 c 0.1

2 0,196

116631 d€ 20qN@UBHN| aQesEG 7820 C 0.25 0..25 0.50,49. 25 Ach}

12 E.coli GC 2400 (TEM-43)
13 E.coli GC 6368 (SHV-7)

14 E.coli GC 2017 (TEM-10 +
pl 6.3; 8.1)

15 E.coli GC 2021 (TEM-10 +
pl 6.3)

16 K.pn GC 1510 (TEM-10)

17 K.pn GC 1516 (TEM-26)
18 K.pn GC 1827 (TEM-3)
19 K.pn GC 1830 (SHV-2)
20 K.pn GC 1832 (SHV-4)
21 K.pn GC 6639 (SHV-13)

22 S. typhimurium GC 4197
CTX-M-5

28 E.coli GC 1499 (TEM-4 +
TEM-1)

24 E.coli GC 1695 (TEM-1 +
TEM-10)

25 E.coli GC 2015 (TEM-10 +
SHV-1)

26 E.coli GC 2146 (TEM-1;
SHV-7)

27 E.coli GC 5901 (TEM-1
and SHV-8)

28 E.coli GC 6260 (TEM-1 +
SHV-5)

29 K.pn GC 1507 (TEM-9 +
SHV-1)

30 K.pn GC 2006 (TEM-10 +
SHV-1)

31 K.pn GC 6657 (TEM-1 +
SHV-27)

32 K.pn GC 6494 (TEM-1 +
SHV-5)

33 K.pn GC 3057 (CAZ-R;
P/T-R)

34 K.pn GC 1554 (TEM-1 +
TEM-26 + SHV-1)

35 K.pn GC 1963 (TEM-10 +
SHV-1 + SHV-ESBL)

36 K.pn GC 6488 (TEM-1 +
SHV-5 + SHV-7)

37 K.pn GC 6651 (TEM-1 +
SHV-1 + SHV-5)

38 8. typhimurium GC 4198
SHV-1 CTX-M-5

39 E. coli GC 2253 (IRT-2)

40 E. coli GC 2920 (IRT-2)
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A (ESBL)
A (ESBL)
A (ESBL)

A (ESBL)

A (ESBL)
A (ESBL)
A (ESBL)
A (ESBL)
A (ESBL)
A (ESBL)
A (ESBL)

A, A (ESBL)
A, A (ESBL)
A, A (ESBL)
A, A (ESBL)
A, A (ESBL)
A, A (ESBL)
A, A (ESBL)
A, A (ESBL)
A, A (ESBL)
A, A (ESBL)
A, A (ESBL)
A, A (ESBL)
A, A (ESBL)
A, A (ESBL)
A, A (ESBL)
A, A (ESBL)

A (IRT)
A (IRT)

30

>16
1
>16

16

0.50
>16

>16
>16

>16

>16

>16

>16

>16

>16

>16

0.12

>16

>16

>16

>16

0.03
0.06

0.50 >16
0.03 2
0.12 >16
0.12 8
0.06 2
0.25 >16
0.03 4
0.03 0.50
0.06 2
0.25 >16

1 >16
0.50 >16
0.03 >16
0.25 >16
0.12 >16

4 >16
0.03 >16
0.12 8
0.12 8
0.12 0.12
0.12 2
0.12 >16
0.25 8
0.12 >16

1 4
0.12 4
0.50 >16
0.03 0.06
0.06 0.06

0.06
0.03

0.06
0.06

0.06
0.03
0.25
0.25
0.50
0.06
0.06

0.12

0.03
0.25
0.06
0.06
0.06
0.12
0.25

0.03

0.12

0.12

0.03

0.06

0.25

0.06

0.12

0.12

0.12

0.25

0.50

0.12

0.50

0.03
0.06



68 K. pneunoniae GC 7821 C 0.25 0.03 0.06 0.03 DHA 1
69 K. pneunoniae GC 7822 C >16 0.50 >16 0.50 Act 1 70
wél20@aensoni ae GC 7823 C 0.50 0.12 1 0.12 Fox BCT/UK2046/028948
pneunoni ae GC 7824 C 2 0.12 2 0.25 Fox 5 72 S.
mar cescens GC 4132 C 0.50 0.12 2 0.12 (AmpC) 73 S.
mar cescens GC 4132 C 0.50 0.12 0.50 0.12 Stably
41 Eedieproassen Amp@odsel US| DOCS 5763%37VI 74 §s mar cesseens oo

42 Koxydod 8576% TEmO. JAZA(@b'a'éQ 0.25 Induci be AnpC 25 S. ;g 2
mai légeens GC 4150 C 2 0.25 1 0.25 Stably derepressed
ARG TB oS % ar deEAR PT 488 C 1 99806 2 0.06 Stabily 4

44 Kl pe@iiR S8 e AMPG Eassha @3RS CESCENs, BT 6003 & 0.50 Qs 25 16
a?&qu5S@7abl y derepressed AnpC 78 S. marcescens PT
4510 438538 06 cﬁageﬁ,QéEQ@L)l nduci bl,e AnpC 79 P. o >16

aeTﬁu’glKﬁ@s&VATCC 27853 AnpCi nducabl e 80
46}@91} a@gé‘?mg: % b'asg), (E% Lg 2 ArrpCﬁl nduci b|>1§ 8 1 ffé% >16
eraw@bmmaexp@(: ﬁg o 1 (AT 82 P. '8er ugi rd%a
EGCQ. ?7 Cc 8 0. 50 16 1

47 E. coli GC 2805 (CcrA) >16 >16 >16 >16

48 8. maltophilia GC 1712 B >16 16 >16 16
(R )]

49 A. baumannii GC 7684 C 16 8 16 8
AmpC, AmpC

50 A. baumannii GC 7687 C 16 16 16 16
AmpC

51 C. freundii GC 4164 C 1 0.06 1 0.12
Inducible AmpC

52 C. freundii GC 4187 C 2 0.12 1 0.12
Stably derepressed
AmpC

58 C. freundii PT 1499 (oD 4 0.03 2 0.12
Stably derepressed
AmpC ,

54 E. aerogenes 1697-MP C 0.25 0.06 0.25 0.03
GC 7845 AmpC

55 E. cloacae GC 1475 (P99) C 0.12 2 0.12

56 E. cloacae GC 1477 C 0.25 2 0.25
(AmpC)

57 E. cloacae GC 1712 C 0.12 0.12 0.12 0.12
AmpC-inducible

&8 E. cloacae GC 1713 C 8 0.12 8 0.12
AmpC- constitutive

59 E. cloacae GC 4142 (o} >16 0.12 8 0.12
(AmpC)

60 E. cloacae GC 6991 C 0.50 0.50 1 0.50
(AmpC)

61E. cloacae PT 1494 C 0.25 0.06 0.25 0.06
Inducible AmpC

62 E. cloacae PT 197 C 1 0.50 1 1
Stably derepressed
AmpC

63 E. cloacae PT 967 C 0.12 0.06 0.12 0.12
Inducible AmpC

64 E. coli GC 2894 (AmpC) C 0.06 4 0.06

65 E. coli GC 2905 (P99) C 0.06 1 0.06

66 E. coli GC 6539 CMY-2 C 0.06 2 0.06

67 K. pneumoniae GC 7820 C 0.25 0.25 0.50 0.25
Act 1

68 K. pneumoniae GC 7821 C 0.25 0.03 0.06 0.03
DHA 1

69 K. pneumoniae GC 7822 C >16 0.50 >16 0.50
Act 1

70 K. pneumoniae GC 7823 C 0.50 0.12 1 0.12
Fox 5

71 K. pneumoniae GC 7824 C 2 0.12 2 0.25
Fox 5

72 8. marcescens GC 4132 C 0.50 0.12 2 0.12
{(AmpC)

73 8. marcescens GC 4132 C 0.50 0.12 0.50 0.12
Stably derepressed
AmpC
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AmpC-constitutive 83 P. aeruginosa GC 3153 C 16 8 16 8
I nduci bl e AmpC 84 P. aerugi nosa GC 4161 C >16 16 >16

wo@odBabisy derepressed AnpC 85 P. aerugi nosa PPCBAB2006/328948

(presunmed) 16 4 16 4 PTZ-R' 86 P. aerugi nosa PT 8503 C
(presuned) 8 2 8 2 PTZ-R 87 P. aeruginosa PT 9025 C
(presuned) >16 16 >16 16 PTZ-R 88 P. aerugi nosa PT

74 s IRdBcehe cepfse€suned) >16 16 >16 16 PHZ-R 890.R aer ugionosa

PTd@885C (presunmed) 4 2 4 2 PTZ-R 90 A baumanni i

OTREReREE 016 F16 >16 >16 TEM 1,
Gemgtl 71 A, C 4 0.06 4 0.06 TEM 1+l nduci bl eAnpC 92 E.

78S BET P05 TEM A, C 0.50 0.12 0.50 0. 3% 1+AnpC?93
KaRge G0 3104 (MR-1 + AIC 0.50 0.50 1 0.50 TEM1) 94

77 SKnaipnace@BT 6855 (TEM 1 + ALC 2 0. 120# 0. 12 ABT-1) 9BSE.
aglierrEsGC 7036 A (ESBL), C 2 0.06 4 0.06 TEM 24,

78 sAWaResbendPebdcable 96 E. aerogenes @38 7039 Aog ESBL)gs0C 16

0."agbisA®CO. 06 TEM 4,
TOP-FEUORORRIC A (ESBL), C 16 1 16 1

inducable

80 P. aeruginosa GC 1763
AmpC-inducible

81 P. aeruginosa GC 1764
{AmpC)

82 P. aeruginosa GC 1764
AmpC-constitutive

83 P. aeruginosa GC 3153
Inducible AmpC

84 P. aeruginosa GC 4161
Stably derepressed
AmpC

85 P. aeruginosa PT 8411
PTZ-R

86 P. aeruginosa PT 8503
PTZ-R

87 P. aeruginosa PT 9025
PTZ-R

88 P. aeruginosa PT 9236
PTZ-R

89 P. aeruginosa PT 9587
PTZ-R

90 A. baumannii GC 7692
TEM-1, AmpC

91 C. freundii GC 4171
TEM-
1+InducibleAmpC

92E.coliGC 2295 TEM-
1+AmpC

93 Kpn GC 3104 (MIR-1 +
TEM-1)

94 K.pn GC 6655 (TEM-1 +
ACT-1)

95 E. aerogenes GC 7036
TEM-24, Amp C
inducable

96 E. aerogenes GC 7039
TEM-4, Amp C
inducable

97 E. cloacae GC 7052 SHV-
5, Amp C inducable

98 E. cloacae GC 7065 TEM-
26, SHV-12 Amp C
inducable

99 M. morganii GC 1617
TEM-10 + inducible
AmpC

100 E.coli GC 2149 (ACT-1;
TEM-1 + pt 5.6)

101 E.coli GC 6197 (TEM-1 +
SHV-7 + CMY-2)

102 K. pneumoniae GC 2825
Act 1 + 3 additional

C
c
c
C
C

C (presumed)
C (presumed)
C (presumed)
C (presumed)
C (presumed)
AC

A C

AC
AC
A, C

A (ESBL), C
A (ESBL), C

A (ESBL), C

A (ESBL), C
A (ESBL), C

A, A(ESBL), C
A, A(ESBL), C

A, A (ESBL), C

" PTZ-R refers to piperacillin-tazobactam-resistant
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16

>16

16

>16

>16

>16

0.50

0.50

16

16

0.25

>16
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16

16
>16
0.06

0.12
0.50
0.12

0.06

0.03

0.06
0.12

0.50

0.12

freundi i

Anp C inducable 97 E., cloacag GC

16

16

>16

16

>16

>16

>16

0.50

>16

16

.16

0.25

16

>16

0.25

0.25

0.06

0.25

0.086

16

16

>16

0.06

0.12

0.50

0.12

0.06

0.06

0.06

0.12

0.50

0.12



10

15

5, Amp Cinducable 98 E. cloacae GC 7065 TEM A
(ESBL), C 4 0.06 16 0.06 26, SHV-12 Amp C inducabl e 99

wOlootongsmi i GC 1617 A (ESBL), C 0.25 0.12 0. 2BCc®/ub2006/028948

TEM1 0 + inducible AnpC 100 E.coli GC 2149 (ACT-1; A,
A (ESBL), C 8 0.50 16 0.50 TEM1 + pi 5.6) 101 E.coli
GC 6197 (TEM1 + A, A (ESBL), C >16 4 >16 2 SHV-7 +
103@M§ur&)ia¢;ﬂb§2&2ié(. preEssyE ae G|C 2825 Ag A ]SESBL,%, C29.12
ot pnah  + 3 additional ' PTZ-Rrefers to
104%1"'%)?@;??%%3&%'— t é‘z‘b(ﬁ%ag)( Am resi st ant®%2 Usl %S 050
5768887v| 103 K. pneunbniae QC 2826 A, A (ESBL), C8 1
105 8O Rgof (1 p4ip.63 $-bfal 104 E. cl®acae @Z°7055 TEM

A, laderbd=$BL) , C 0.50 0.06 0.50 0.06 1, SHV-12 Anp C
106 §.1y F@17805 K. @HaseC 2391 (pi 5.9 5.6; o2 A (ESBEL),
107g;c0%§§'§g 4 0.50 7.6; 8.7 Blactamages) 106 _S.

006
: GC 1781 A (Ch'ase), C0.25 0.12 0.06 O. 06

Sn
o8 'Eg%ﬁ?gfé i GC°1807 OXA-7 D 0.12 9. 015 (*%95 0. 03209

110 Epoli 604971 0BE 2883, OXA- D 0.06 0.06 0.06 0.46 10/ PSE; 2)

1HTEM ool i GC 4971 OXA- AL D 2 0.12 4 0.12 1. TEM 1
1”%?&5&??&3%“& GAQ%%S%Q’DI'EM A A (E2BL), D >16 1 >18%1

Ooxay) CTX (By PCR only) 112 E. coli GAR 5929 TEM AlCl

112 cogi 5029 FEM, A, >16 0.06 >16
D bl B 16 70> 12

PCR only)

113 A. baumannii GC 6660 PBP” >16 >16 >16
IMI-R

114 A. baumannii GC 6661 PBP >16 16 >16
IMI-R

115 A. baumannii GC 6662 PBP >16 >16 >16
IMI-R

116 A. baumannii PT 8321 not determined >16 >16 >16
PTZ-R

117 A. baumannii PT 9158 not determined >16 16 >16
PTZ-R

118 A. baumannii PT 9444 not determined >16 16 >16
PTZ-R

Example 3: In Vivo Antibacterial Protection

MATERIALS:
ANIMALS:

0.06

0.50

0.06

0.06
0.03
0.06

0.12

0.12

>16

16

>16

>16

16

16

Female mice strain CD-1, approximately 18 - 22 grams, are received from, e.g., Charles River

Laboratories and are quarantined 7 days prior to use. In addition, mice may be rendered

neutropenic using cytoxan for particular studies.

INFECTIONS:

Clinical isolates that have been adapted to cause infection in mice, are used in the experiment,

including infections with strains of E. coli, K. pneumoniae, M. morganii, E. cloacae, S.

marcescens, C. freundii, staphylococci, streptococci, P. aeruginosa and N. gonorrhoeae.

PREPARATION: Animals are housed five to a cage with free access to food and water, in

accordance with NIH guidelines.

" PBP refers to penicillin binding protein
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OXA, AcM 1CTX (By PCR only) 113 A. baumannii GC 6660

PBP' >16 >16 >16 >16 IM-R 114 A. baumannii GC 6661
weBW 7161346 >16 16 IM-R 115 A. baunmannii GC 6862/URBM6/028948

>16 >16 >16 >16 IM-R 116 A. baumannii PT 8321 not

determ ned >16 >16 >16 >16 PTZ-R 117 A. baumannii PT

9158 not determ ned >16 16 >16 16 PTZ-R 118 A.

baumannii PT 9444 not determ ned >16 16 >16 16 PTZ-R
Exé%ﬁﬁgh§§35%bpggb¥o Anti bacterial Protection MATERI ALS:

ce strain CD-1, approximately 18 -

Mico areghaliengedgiydnieatioe D-Gewl ifirapavitoneally or 0.05 anl intrandRNyedf a predetermined
baclefd) QhcRLRM ﬁ%p&fb‘édaﬁ %rdﬂ“%ﬁ’r@t 6r%‘a 057 asfi@Ymudi &s‘agplglﬂeﬁf&?w:th dried

I n, addi tiaon % be render ed neutrope usi n
g)-

DoV PRSP MeHTPEITPAR - Lo Reledel TIORREETY ENalect 1P 6590 LDs0s of

the soffi@inRStirighsivainal Qilltegil irPdbamid? d‘netr@n%ét@@ cbrﬂlfoﬁé‘rﬁmé?fwﬂtﬁh 7 days:
i ncl udi n CLI

“Ba&é %EVIrl?Jrnge nﬂiﬁg?,l B\nttgeclte(?l)e(llpcﬁses %??n‘iﬁ’ﬁ?%‘érat"}{)l AR lﬁlltyvo fo?d serial
d"u’fE’”S o ¢l aBtbictic) ter diesaiver sor S@Spefnd@dm'd|012% Stegvly | ageio oc imethocel,

pho%hé@%ﬂ@r@@ Sdline Br arP&@fjHAAARSAInARStedld oM QURRBSEUsly or intravenously
TION:  Animals are housed five to a cage with

PR
in th <§8wg 8%t o0 food and water, in accordance with NI H
QU|deI|nes " PBP refers to penicillin bi ndi ng protein

33 aV@rM@Z@g%ZM% E@fgs%RbINEMS m%redvi/.@ ﬁr &MePinfection. A

sec Iaacljools%nn%%gteet) é igqr%ﬂ g%r aftﬁlc &5@@%1&{ ?ﬂ?ﬁ%ra{n?ﬁ?ngpémfépons with more

virulpif@cgghigms.suspended in broth, saline or hog gastric
nucin (supplenented W th dried bovi ne henogl obin for

to BT e §FPRG! SgcRs ATNBIIRLY g 08 FsioBnFor the

treatpieny of efﬁentlpns it eabie mfulanh@rgaoemsrer@teeaﬂoemtupoto 48 hr may be
admibiskeTEd. SInthddRbis &sﬂaml not SRE4LT dkbs/M IﬁrgJeﬁ&F)e in Mce"

Anti bacterial doseS (dose concentrati prepar ed by

two fold serial
c) Oral pretreatment : Under special circumstances, the pH of the stomach needs to be

adjusted in order to increase the gastric stability of the antibiotic. For this purpose, 0.5 ml of
phosphate buffered saline (pH7.8, 0.06M) (or specific approved adjuvant) is administered orally
1/2 hr after infection, followed 5 minutes later by 0.5ml of antibiotic (also orally) contained in
phosphate buffered saline (pH7.8, 0.06M).

ANIMAL SPECIES
A detailed explanation as to the number of animals needed for the determination of in vivo efficacy

follows:

A)  Novel antibiotics are tested at 5 different dose levels with 5 mice per dose level at each of
three routes of administration (oral, subcutaneous and intravenous). Initially the three
routes of administration should be investigated so as to determine if the drug is orally
absorbed and/or which is the most effective route. This would require 25 mice / route with 3
routes / antibiotic or 75 mice per novel compound tested. One to two novel antibiotics will be
tested per experiment (75 - 150 mice)

B) The effectiveness of the new compound must be compared to that of a standard, or
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dilutions of the antibiotic) are dissolved or

suspended in 0.2% aqueous agar or nethocel, phosphate
wouebd7aneid4sal i ne or an adj uvant are adm ni st er edT/US2006/028948

oral Iy, subcutaneously or intravenously in the

foll ow ng manner: a) Orally or subcutaneously: Dose

volume of 0.5 m adm nistered 1/2 hr after infection.

A BesaiRbf kasen BRectiRMess ”KrﬁUV\?ht &rpﬁé{/lo%lsﬁ)rtest&f hi@ibiotics are tested at 5

OB AP b B TRRL 50l BLRGR RIS o pbtndBorg o of 2
0.ngiced antl%l@fm WsdalgBe @ amﬁbmﬂps wifi b¢ tested pEredperiment. Ko - 1SR enice).

treatment of infections with nore virul ent organi sns,
be adm ni st

red. ] _
(i nr?rF %\fiﬁ%ﬁsoy o&l ﬁ@éé'\/\ﬁr’} fpe ﬁg?veefﬁﬁ%eﬂ‘t@afﬁg?@g?aﬂarﬁr'”feCted with 3
pekfiert Joneyntigtierls qb betterabinomivm wittUnieice ppeainaéntration (30 mice total

Cln*i 6%%6%9&? tesbhEThQé'el &ﬁreét@@coﬁrglg%@ugéﬁ%jﬁe’tgrgrb% and mal?taln the

@‘i F lg to increase th astric st
C RIS o Beteer o P80 AR PRLE fap et 'i?f"e%f’O'Bll’ﬂS@iﬂﬁdldé’a“d'ty
buffered saline (pH7.8, 0.06M (or specific approved

uvant) is admnistered orally 1/2 hr after
DETEI#'\@UATIQN OF BROBRETHVE Eff RETSOF IANTIBAGRERMAISAGENTS:

The%té&ﬁb@bﬂf&ts( &l B aﬁ’tfb@l:tlaﬁ'a) a&é?ﬂg)aérgir%ia M%l_@ggg%lh%@ﬁl of the infected

ontr gl AP he BERC Bmal: ERLA QHBERTRYen AR 4o observed for 7
daysaftetl bebtinent. tAheendet &rsuivivatsiiniakeaf twice dailwamcbétfthlem 8oy dead as well as

morﬁ@r‘nd é?M'ﬁals @r}: r&lﬁéf\%ld Emé Vk?ih)P%]dnﬁ\ﬁal Rhi& frBr?ﬁl'i %fa]raﬁe tefts are pooled for

mce
estlrgac.}g A cgf m?ﬂ?ré éﬁfﬁgm’ e%oSSf (EQa Ay ﬁma?tpﬁﬁ?d (Rypgrpm for prob|t analysis
(Cleslatyt; &t anvido Bsuieasd 1991t Easlexmion sf)New Mtiﬂlc&bﬂlzys inhatrd dhd@eExperimental

Aninhdp qﬁf@&loﬁ’g af m\r?b%t]crsa@ PABOI%H)W \{ie %g éga% d/b% Vit Lorian.

to determne i IS ora SOI‘

Wiliggs are (kips Balifpere. e |P9e75120J18'é ﬁfm tgstippertprmeititeedimes on
sepa2die Niyseio /pravidletzestalistitnll valid ueBer of @Rimdl £Hdl 16 nfkimize vAfE8n in test

resuﬁ’@(.r)n %&)a:g/t %) gg)PMQFQ% {egt'sbta?g One to two novel

ant | be tested per experinment (75 - 150
m ce) B) The effectiveness of the new conpound nust be

Exam@_lg@@dtl-k&stdﬁ@mg_ f_ig)ﬁ_E:- 7256 Pdire-5 Hsyrivfo U@la zol-2-ylmethylene)-
|l evel s with 5 mce per dose |evel by a S|ngle route of

Step?d'8, ﬂbﬁﬁﬂﬁtﬁﬂﬂggrélg Zaa]hﬂ&ﬂolﬁg%c%ﬁal%@@e[ anti biotic.

IIOICSWI per

n
8%52‘ Ailm; %%W'deé%ew wes adqep ¢a:an E1Rf (25 m@@p@aormi 5 @iftygro=3H-pyrrol-
2-ylahnnedrgdractdride @2 2d) eveorh esitratutat Afals@engfol SRlirSataédeh temperature,

2- brdnﬁHC §ﬁrtoﬁ&y:ﬁr5plgn% 69'7&5(% Wag Q&deﬁ ?oqﬁg nixtu%t !':ltorgg’ gednp %Lére tfeﬁn tpe

per concen
feaC‘i'Cw X was gtiressdpr 1 o éfsff")m temperaiure nThega@Céldn odire whsstakango

dryness értlvacoo, dad Bk Mediicand dl%BdhféH&H CHED &Gob ALP A P8 ISMiRS (3 8 mL)

eqgui r for st-to-test
was ?&%@E?%Sré%wéen dgsqwel PgQ? re UX[SE'IT Sl\IdAr'F &ﬁ' @Wﬂcﬁed to
foomﬁPMyemawmwmmm@@a ANEENYS: anﬁfmbpr’r@@@s:tﬁltareﬁ and

evap6iiafedtihder ddubdtEpragiuldd Atk edsidal w@Q&ﬂﬁné@)\nt@éllﬁza@E%MHﬁd by
chro%&ggrgyla'” y:IaIL\JItgcli wfﬂJ: Clt-iBF acetone% "? and 6,7-Dihydro-5H-pyrrolo[1,2-a]imidazole-2-
carbaldehyde (41%, 1.51g) was obtained as a pale yellow solid.

'H NMR (d, CDCly):8 2.62-2.7 (m, 2H), 2.90-2.94 (m, 2H), 4.07 (1, 2H, J = 7.2 Hz), 7.59 (s, 1H),
9.80 (s, 1H).
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untreated as conpared to the treated animals. For this

determ nation, aninmals are observed for 7 days after
woneeiorerst. A census of survivors is taken tw eeTaaRi0g/028948

and at that time dead as well as noribund aninmals are

renoved. The 7 day survival ratio fromthree separate

tests are pooled for estimation of nedian effective

dose (ED50) by conputerized programfor problt

o0 e 6 B hryTaibt aiieto o metpe oxo-s hia-t-

azaibigyelo{ 31> 0lhapt-Renerdrbarbatydic atidnsadidm sélnt | bi otics in
6,7- bﬁ‘l%}[) %T—IQHWOI% Gl aﬁle%éoI%\? gﬁrbglgei“% {j{ \ISbeQ W2 o &1( o éiry acetonitrile

OH

(155m5) solujigragf anhygEoL B4 5 G‘ﬂ)@rW?rr?@cPrQ%reééoﬁph?fé@ oA temperature.
A drg @pasaltigond 888smt )aof KHFQESﬁ@b@nﬁU&ixb&tthléaLdzH bl6fdIo[8l2 DWERE -ene-2-

car%&yh@gﬂwlnﬁrﬁ%q )}ﬁ 93’[«%'(%1 b(% %/fas aﬁg) g%gtlnls ﬂreg;?o% lrtcg§éﬂ tC and Et;N
(4.1 gmlrf

wg%qacgjeg,fn Qs R))rtlon The reaction vessel was covered with foil to exclude light.
The(ré€a€)ierbmitdare/wdd Jikeld r 6 htaP3orrglafd treadedbittdcd@Zahydia¥ (183 AL) and

DM%F—I’ gﬁ@ }ng one p(irtl%nz aThg r%E{;:E |§tuf v(?fﬁ”eaﬁTedZto é)n g aéld égrquld%r 1|4 5h at
0°G. d hag]l)gure g\/@g Filuqtﬁdgwhteﬂ'(y@m@md wayhegtvith 11/ citric acid aqueous solutlon,
satufatgd- dadinbrcHyBrogéh divtidnaleOdnli.béndl] TH@o@g’hﬁf&'l ngsaJrQ@l(l\q

o S TR I5 o) e oty e
preSﬁyrgf Eﬁeh'leé'ﬂi“d‘éas( @SSQWQ() indHFH(tasrmit) end ecedenitrile (77ANL)e Freshly activated
Zn dabt (23 ) Q)guafsQardd&j bidly dith b@%ﬁo@ﬂﬁ% @IIffHF ®H 6.5, 243 mL). TP]e reaction

ro was added t
ves e 43 RERRIY AR 6, &S & R e s iep e o 2 o
r OOngtawf? dienffiiered, choled tor3gEnandeinid dla@Huwes .adddrio mejastipHan 8. The
filtrat® vﬁsWa@hé’é@ﬁthteﬂ@%beb% zg{d)fﬁbea?qﬁeédg IXBFHEY se Qﬁteﬁ he nf l@acdl-gwg

s.di ssol v and triethylam ne
addts iy adisauy B Efe! R P U GERET XY ieG RoTFBaipd under
hightyaenum at 35 &C.r Beectoncentratexias peplied® Digiod HH-2t 20 Al Mitsubishi Kasei Co.
Lid. tr@é’m&mﬁﬁwrﬁoméﬁ@gﬁ@ﬁ@ Ntér'%d&#?b‘ﬂ&%%%lunﬁma%%lui’e ith H,0:MeCN (1:0

evapor at e
- 0P R HAIRS ettt rhsib™e G 3 o0 sl A APk 2PN Tigagol 2
yimegjwlene)ey-exort-tbiar leavatbinyclapaYihept-2iérech-wdrbdxyicHCd3s @n@t €ne The
comﬁlged]f}actlé}@%eﬁe Jon%ﬁr)é@ﬁ deséﬂhBM (/éc%hr(ﬁ[a%3g Cal\ﬂﬂog)ﬂﬁ?ﬁd%o &ve the title

car hal obtaln
°°m8fé‘|"$ G\ ¥%!%W@m°iﬂh°w"@ @89 mgtﬁ'{% P %8)62-2.7 (m 2H),
mp 180 90{cHH NMR(& 18):0): 4. DIB-4.56 (n? BH), .73- 27792(m|'l2|)1) 3?645%9((1%, 2H),

647#!;')1,)) (é%l-(zz @ﬁﬁey#% [?%py”ol%@ kﬁ ; %ﬁ ni dazol -

yl met hyl ene) - 7 0x0-4-thia-1-
xarfigia 5D iPeat{of.of (SH) Y8 Pl.6-B.c0y o G- iRfiabb{01- A1 Moxaffs-um

Ime§allg 3 Diol- D1y dr o r 0.0 -
~0x9-4-thia-1-a: 1--e 0 a iumhsalt
(Jbng@tomtrl le (155 nl) solution of anhydrous MyBr2
(5 64 g) under an argon atnosphere at room
rﬁ)erature A dry THF solution (155 nlL) of (5R,
StePG'S) @pPhelindome oxo- 4- t hi a- 1- aza- bi cycl o[ 3. 2. 0] hept - 2-en
Morpfol=3-GRMR@pYdpafedat ihd nfbtHol bf Us@EBZY/basest er (3.86 g) was
added to the mxture, cooled to -20 0C, and Et3N (4.18
nm.) was added in one portion. The reaction vessel was
Step@o\Marplaplint3-thidrei | t o excl ude |ight. The reaction

Amuiéﬂgé%f@@rpﬁ\ﬁﬁ ﬁéd&@ﬁ?ﬂﬁ&@&aﬁﬁ{éoﬁ% é%ﬂ&gﬁ(gggn %1{[55) %gg s
portion. The reaction m xture was warned to 0C and

stirred for 14.5 h at 36
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0O C. The mxture was diluted with ethyl acetate and
washed with 1 Mcitric acid aqueous sol ution,

weabwrriaésd sodi um hydrogen carbonate, and bri neCT/TiS2006/028948
organic layer was dried (MgSO4) and filtered. The pad
was washed with ethyl acetate, and the filtrate was
concentrated under reduced pressure. The residue was

heatél %@flwﬂdr 1t A hTit'I‘Fe l(e&&@n ﬂ%&urélwgs &ﬁ%ﬁ %‘ifobH '[LI% éthZreanh 'the reaction
acti.vat ed

S°'Ve“t5”ﬁ‘3 éé/f% OVRE AhGSER e " ?ﬁ@fﬁ &’r(" %Rﬂf‘% °§"'°62a%' Cﬂ‘E'T" chfp@atozraphv and
elutecpwitht GHifpls:metberd| (8RS toobtad aeybliow $diidf Bedrystailizatia ai e crude product

fron{ heXBhe:etlyl Bcdif8 ghleRe ﬁb)éBMﬁcﬁmW@tso %{ {78@5/2 Usly lcﬁ/orfbw C{fo(/v@g' for

'ﬁ\@ room_t enper at ure, re
S S AP S A1 6. 2] HFY 465 8 e

filtrate was washed with ethyl acetate and the aqueous

y NaCH was added to the aqueous
Ste+ % §'i\/|e 3 F'oe}P &8 %’} 1%]?’(32'53 The resul tant m xture
A m%blse @m@m‘m aﬁfé@euﬁd’e} aml Qkthyl dnsligert] )36 dYTH,Th €140 mL) was
stirr€dDA CEIM fefHpBranRS forPPh.I Bied b2l lﬁle@lﬂa \J\TE% fkdred28d fHersolid was washed

shi .Kase
witn S oL S dseplies ok Pl B feRis oo andive
aquegup l@ymsmmte(d viith: G@H2€l> @8 X1)00tnal-) g Theecdniiineu3H,Cl tegler was dried
(Mg80}) bN®fiefRC T heOflPat®fas concentrated under reduce pressure top d)Vlde fhe éitle

6Z h 5H pyrrol o[ 1, 2-
Comé “&Sta’ﬁiﬂpsﬁé(f"éf’ ')@)QE %kﬁr/g 1- aza- bi cycl o[ 3. 2 O] hept - 2- e
"H NMR (CDE%) b8%2 (s, 8Hp Gi7d-3. 74| 4H)) £#-4.15 (med)conbi ned
fractions were concentrated under high vacuumat 35 0C
and | yophilized to give the title conpound as a yell ow
Stepfidripinanorehelin Vc’w%'q'fﬁ'e 24% pH 7.8). np 190 0OC
A migitteaf 5-nddthyWhREb-dikyafd) 2 H-d ;4]0ka A (23 6§ dnBamétdhiundohifide¢15%) in

dry éﬁngﬁer m%ﬁa‘é hg lgg to(lgﬂluxi{% h. g‘h a%p idn r_aLl;gkure "(‘ﬁﬁﬂj"e‘égz om

emm%| Ehesreacmog salrent yv@‘hre@'npve(dglpqyacuo and the title was obtained as a pale
brown&dl)d (6:6(hoB79).hvdr o- 8H i m dazor 2, 1-ciri, 4l oxazi n- 2-

1 e ~4-thia-1- ' I I

H N %%2%—?%&%28@23#43&%@?ﬂ?@%&féﬁﬁﬁéﬁeﬁ { Compound 2)
Step 1. Morpholin-3-one Mrpholin-3-one was prepared

StedH‘Ststlﬁhﬁ'anﬁéazbﬁpl 5][1%8@94% -carish %yde a%d 5,6~ dll'tyﬁlro78H

g -t hi one m xture nor p
'm'da‘5°[ h&lllélﬁéé%ﬁaé’a'fbéﬁ'g@fﬂe (10.3 g) in dry THF (94 nl)
A mixtars 083-bdBi OB &YEr3EEMI hgh pasludrasiihic lélSldferfnoHyd%té"(sz mg) and

2- pro-EQﬁol Efﬁﬁﬁ_ IR% r?é&éﬁe%é"ﬁp v&a%%lze?o(?rote% ur ?Ptma nE%mp?W&lre rose fo

react sol'ven
0°C|- é— be Eﬁfgthna{’glxtaquwnqe@trqj?q qn‘@gr rg@qce(p(ﬁsgmm The residue was dissolved

in dr;céthmaﬂso gﬂ_aph)/m)&tﬂd ofthélti9 dthahdl (Ro ; §olﬂﬂ%§1fbag%ln&r5&pﬂ&m

St a
T e
teMPeEHERD reaction gixture was)gti ra@,atao%telmamme h, arid thivRhe reaction
solvenfilXs @inotkd3n dvubt Thelbbidub wasisdoldein ciiordfbirh (12524t trithylamine

5 BLited 1R ety mpBiSbeseetep oapsfer 2T aredopixure
was gpgled m)llopm -I@npdiatoreeand thef coplcertratbdmptiéryreduced pabssurd. SThelrdsidue
was thsoQ/éd/ m@d%@l'o@nét%g (360 n)L ‘éﬁoswacs‘hb(f WRfsq@L chﬂ%@queous solution (2 x

100 % E U L reacltl on _m xtu
1 167 g %HV‘% i §8?QI WQM 4 dlsens. i filvedepiess ponoppiated under
reduged IpreLSSlwasTrmrwdﬂe\md applitthto0ita ¥ CABmA ghroMdDg&Phdrid@iuted with

CHCI:A%brdld:1 A8 dbtalShe title compound (pale orange solid, 1.4 g, 36.3%) and the other
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aqueous | ayer was extracted with CH2CI 2 (8 x 100 ni).

The conbi ned CH2CI 2 | ayer was dried (MJSO4) and
woibi7ameid4s The filtrate was concentrated under PCEAISZ®6/028948

pressure to provide the title conpound as a pale

yellow oil (3.6 g, 67.8%. 1H NWR (CDCI3) d 2.32 (s,

3H), 3.71-3.74 (m 4H), 4.14-4.15 (m 2H). Step 4
reg@sdrﬁ@rﬂ@éll@b%@ébdlldm()d Chd.prj.de A m xture of

Dos ity it DR }gé 981 4 1980 d Vet s S, w0

Themh\)vamasrebleabredr tH)Nllrmaf(d:[om3 fsaroel(t, kH, The.2refet40qn) 2R] K 5IR 1z),
nper at ur e. The reaction sol vent
4.96’V§,§‘2I—§ 0P} h%hé zé;g‘um. : .

enov o’and the title was obtained as a
pal e brown solid (3.6 g, 97.7%. 1H NWR (DVsO-d 6) d
Step36:39R),(6E)-62{1)6-Dihy 8- H-imidddo[2)1 -61[ 14]8xdZ - 2-y inedtyldne)-7-Rkb-4-thia-1-

azalgc%é?%?ﬁgpy}egt'gﬁnie H#igEesyls apid pdu s azi ne- 2- car bal dehy
A dry gcedomitrils (@ rdl)spbitior @ ByerdilgapafH-ithidbzaR [ L][ 1,4]oxazine-2-carbaldehyde

(1.2 gf‘qv@(%b@% Sary ahHiRe '@éq'ﬁ. AolUt}c?ﬁtcif‘M%Bp (3. PS) under er a ?ltrorﬂen

roxy ro ena
atm%ﬁ?lk“)%fe ﬁbﬁ‘?B'ﬁ)’éF%ﬁr%t” 5’?”&'@ m'éWEF "Zaspﬁ“ﬂﬁ%ﬁ‘?bﬂo i Z\ 4Ry JHE (32 mL)
solutignodf pinizroherezyl (4R, 68)5-brarsopazeen Bicapex)iawn (3.4 g)twae al@@d@hd the mixture

was CESREHALY E@ héhx etﬁﬁarﬂﬁ% (g 8 nTLp @ab g@c?etdl ﬁﬁnéﬂgﬁ ol %hé/\'ggction vessel

concentrate un uce

was gpvesed Wikidoll 1 exsiydediginta s fee@en ﬁwure p(aﬁiswquﬂrf@ 4dT atrﬁ% deyd
treatet vaim oldin{e2QGmito) pyﬁmheu(ﬁ 0@ingdndSrcétidl anByERiES (108 inD) in one portion. The

reach rﬂ‘ﬁ&&lm \%&Hpﬁgmgd‘?’ to "@an@@ﬂ‘re%%&o 1@?%%Q?| 1 8‘9 ldiltw: gcrl]d gqfueous

I um net
S°'“i'%‘rﬁ?) Lt ‘éiﬁﬁdé'ed trrie ieé%t@ﬂ F@Wrﬁﬁa& e 8q4Regys @ve?rrwaé gxtegcted gihrethyl

acettietpe6ed ML The kodbiked @Mlctliyeﬂw&shﬁaéh@@mth Qéleﬁ QA’{M@’@H SYMREM

S
el SE5HS U R P e
reducerbRiessHEe and&eude 63 r?r[ﬁ‘felﬂxé‘(%glh}‘%%rﬁédnldézq{%f Fllibxdlexerin2-
y)méthylfl3Brome edxioirthial 1XdzH5i6/c B, jiept-2dné-0-ch BRIt SSPERBLRENSYI

este?\ﬂéjséli‘a‘?.{bd glg(r;e trat %d under reduced pressure. The
(5’ a amorphus sol

ue was i di chl oronet hane (300 nlL) and
vvashed Wi th 50% K2CO3 aqueous solution (2 x 100 ).
Fresfipecivh@azh Guét?@‘ycﬁg) WaB SddE |r@ﬂilﬁmhoﬁnﬂqogbﬂa¥@6uﬁgr (pl:“é% 72

mL) {o thé ﬁ'ﬁf—' ?72\/\613 {] [{ioh o %%j?qe o@éggseguﬁ@g? g%ﬂ'ﬁldazo 2, 5[1 4}:)xazm 2-

y')m%thsﬂ]cﬁﬂa'pmgﬁaqzh;ﬂ thlﬁd -aghhityeld[3wiOjepCHENS 2 @e b xpieadidip-tijrotienzyl

estenQ hﬂwélréhcfxchﬂ/e%éél l/vﬁs 5&6@9 Wﬂﬁjfo(l Rf’éx@lu@é geﬁ%ﬁleé&‘on r%rxﬂjregwas
\/ reg|O|SO

1
oo Bty e . TP ettt 06 psfon sSbb e pistdugich a pac
of Celik¢ aNINIFhe( 1GO0I8 \wagheti, viiB watel 670 mL) did) n-buta@B (178 mLEHjhe dduédlis
layer(vwas sé@rate@saﬁtﬁth%ﬂge$ nic Egﬁ vJéQ\é@tFHcfeq vsﬂ@g)' 5‘%5@ [)Sph%ﬂ%| bufﬁer (pH
6.5, %I I\/EQO [(I]%thf cgmbwgd a us Iq»yeimas( %oncq_rp‘_batedgo 9%9 (1 /Iﬂ_NBiOH was
addeSttapdi @t pkl S 7.5 A0GPIidHb a,aﬁmmmgfurrean #1200 rhiryinaatPk ke, Lid.)

| o
colun;ﬁ]']g@ff@étg{;}ofaly A‘ﬁ@i %%!)lﬁiﬂg)theenceo Car bo t@c{ \I;!n(t:h water C:iand theaSA
acetdriip aﬁx“%?f‘?/ Adicponhe @iﬂ]b@e@ Bgive{ractions 5 eogirated under high
vacubm Gt 85°Byatld tyopilizedriodpzafcild ash B/élloﬂf]dﬂébﬂﬂdoﬂgscﬂld @ZEBW@ o& ).

o 19516 bt WnBNBRES L ol AL OMLEEA 9 85T -

15.3, 229Hz) 6.40 (d, 1H, J= 0.8 Hz), 655(3 1H), 6.95 (d, 1H, J= 0.6 Hz), 7.54 (s, 1H); IR
(KBr) 3412, 1741, 1672, 1592, 1549 cm™; A" (H,0) 304 nm.
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at nosphere at roomtenperature then the m xture was

stirred for 10 mn. A dry THF (132 nlL) sol ution of
wo-2mntneidenzyl (5R, 6S)-6-bronopenem 3- car boxyParaSt@e6428948

g) was added and the m xture was cooled to -20 0C,

then triethylamne (2.8 nL) was added in one portion.

The reaction vessel was covered with foil to exclude

Iight The reaction mxture was stirred for 4 h at -20

B S LA DY A8 s,
WOLl*delaT:QbV@nS ta topse kil in the aitidt variods 0Beactengdsi and eebdfficatiohd can be
mad?z vﬂﬁno@ o@parﬂf%/ﬁo% {h isGiritaml gccﬁ‘)@%@@l@%vﬁﬁlo\‘lt 'lt%‘thegref%[el-lhtem to cover

t he m xture and agueous
n 15, SRERIELERRY Gl i EHPPS 2CbrAERCsns TS G yin Hhetcope of this
inveptiombi ned or gani ¢ | ayer was washed wi th water,
saturated sodi um hydrogen carbonate and brine, dri ed
(MS™) and filtered. The filtrate was concentrated
under reduced pressure and crude
(5/7?)-6-[acet oxy- (5, 6-di hydro-8H i m dazo[ 2, 1-c] [ 1, 4] ox
azin-2- yl)methyl]-6-brono-7-o0xo0-4-thia-1
-azabi cycl o[ 3. 2. 0] hept - 2- ene- 2-car boxylic acid
p- ni trobenzyl ester was obtained as brown anor phous
solid. Freshly activated Zn dust (14 g) was added
rapidly with 0.5 nol/L phosphate buffer (pH 6.5, 72
m) to the THF (72 nL) sol ution of
(5f1)-6-[acetoxy- (5, 6-di hydro-8Hi m dazo[ 2, 1-c][ 1, 4] ox
azin-2- yl)nmethyl]-6-brono-7-o0xo0-4-thia-1
-azabi cycl o[ 3. 2. 0] hept - 2- ene- 2- car boxyl i ¢ aci d
p- ni trobenzyl ester. The reaction vessel was covered
with foil to exclude light. The reaction m xture was
vigorously stirred for 2.5 h at roomtenperature. The
reaction solution was filtered through a pad of Celite
and the pad was washed with water (170 nlL) and
n- butanol (170 nmL). The aqueous | ayer was separ ated
and then the organic |ayer was extracted with 0.5
nol /L phosphate buffer (pH 6.5, 2 x 50 nL). The
conmbi ned aqueous | ayer was concentrated to 90 g,
1nmol /L NaOH was added to adjust pHto 7.5 and applied
to Diaion HP-21 resin (120 nL, M tsubishi Kasei Co.
Ltd.) colum chronat ography. After adsorbing, the
colum was eluted with water and then 5% acetonitrile
aqueous sol ution. The conbi ned active fracti ons was
concentrated under high vacuum at 35C and | yophilized
to give the title as a yell ow anorphous solid (756 ng,
29.1% . M 130 OC (dec); 1H NVR (DVMSO-d6) d 3.98-4.01
(m 2H), 4.04-4.07 (m 2H), 4.74 (AB, 2H, J = 15. 3,
22.9 Hz), 6.40 (d, 1H, J = 0.8 Hz), 6.55 (s, 1H), 6.95
(d, 1H J = 0.6 Hz), 7.54 (s, 1H; IR (KBr) 3412,
1741, 1672, 1592, 1549 cm 1; Imax (H20 304 nm 38
USI DOCS 5763327vl Wi | e particul ar enbodi nents of the
present invention have been illustrated and descri bed,
it would be obvious to those skilled in the art that
vari ous ot her changes and nodifications can be nade
wi t hout departing fromthe spirit and scope of the
invention. It is therefore intended to cover in the
appended clainms all such changes and nodifications
that are within the scope of this invention. 39
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US| DOCS 5763327vl CLAIMS What is clainmed is: 1. A

nmet hod for treating a bacterial infection or disease
woanproieidmg admi nistering to a patient in needPChaSe®b/028948

an effective anount of cefepinme or a pharmaceutically

acceptabl e salt thereof and conpound of forrmula | | or

a pharmaceutically acceptable salt or in vivo

hydrolysable ester thereofg amierein: one of A and B
Wh% tes hydrogen and the other of A and B denotes an

|y substituted fused bicyclic heteroaryl
group Xis Sor O RS is hydrogen ClL - C6 alkyl, G5

1. A n%%cféjgﬁrj tRal A_‘gﬂ bac%ﬁralqw&g r| l@?dnﬁﬁrsﬂeﬁ%toF patient in

Q%Fdis?{“?r??ftaé&ffﬁ‘?“y? am%H“t pr’? eI qr ¢ P W?‘t’“ﬁ%’@écceptable salt %‘ereOf
hed @ngeuyd of fdmulhe net hod of claim 1, wherein the
bi cyclic heteroaryl gr,oup has the fornula 2-A or 2-B:
3. The nmethod of claiml, wherein the conpound of
formula | is BN\ X
pyrrolo[1,2-a]in1dazol- Bneﬂhy §ne) 7-0x0-4-thia-1-a
za- bi cycl o[ 3. 2. 0] hept® oyl ic acid, sodium
salt; or
(5f|) (62)-6-(5, 6- Drhydro—8FFTanazof2 1-c][1, 4] oxazin
-2-yl met hyl ene) - 7-
or a pK&AcdUtitaly hocprblie GXIESIR avahﬁilorygme st car boxyl i c
“me%&{d sodiumsalt. 4. The nethod of any one of clains
3, conprising co-admnistering cefepinme or a
one i pREhi dendtesdlyrpoercand pheadihas obA kind B Heratesfanaptibriatyesubstituted fused
bicy&lio hpRagl gbud:or mul a 1 or pharnmaceutical ly acceptable
)ﬁsg% or in vivo hydrol ysable ester thereof. 5. The
et hod of any one of clainms 1 to 4, wherein the ratio
Rs isgfydiogers i e akyl.&0s piia cyaiandiyk prdaﬂm@cwr{osaloo%d
Rs rs'iﬁ/é.%é&? ‘61% @FRW @bl €, gabdiy, BFﬁo%Qlfy sh@strm?&i &7 SR substituted
hmema gu har maceut i cal y acceptabl e salt or In
hydrolysable ester thereof is fromabout 1:1 ww
to about 100:1 ww. 6. The nethod of any one of clains

2. ThetRetRod MR H Nuteliin thébic Irpﬁet&gérﬂﬁjoe‘ﬁ? ehg% tht@ (f)ortmﬁléa 2-A or 2-B:

phar maceutical 1y ccepta le salt
compou f fornﬁxf>glor pharmaceutically acceptable

salt o Wi VO N/sabl e ester thereof is |ess
t han abo — . The method of any one of
claims 1 to conprisr orally adm nistering to a
patient. 8. e met hod bf any one of clains 1 to 6,

conpri si AI ntraveno@dH.y adm nistering to a patient.
9. A conposition conprising a pharmaceutically
acceptabl e carrier, cefepime or a pharmaceutically

3. Thecpsgihodf glaisn] twhereisythe,pompered of fer U8R 261 Ptaydro-5H-

dyrrolo[1,2-alimidazol-2-ylmethylene)-7-oxo-4-thia-1-aza- bicyclo[3.2.0]hept-2-ene-2-carboxylic
acid, sodium salt; or (5R),(6.2)-6-(5,6-Dihydro-8H-imidazo[2,1-c][1,4]oxazin-2-yimethylene)-7-
oxo-4-thia-1-azabicyclo[3.2.0]hept-2-ene-2-carboxylic acid, sodium salt.

4. The method of any one of claims 1 to 3, comprising co-administering cefepime or a

pharmaceutically acceptable salt thereof and the compound of formula I or pharmaceutically
acceptable salt or in vivo hydrolysable ester thereof.

5. The method of any one of claims 1 to 4, wherein the ratio of cefepime or a pharmaceutically
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or a pharmaceutically acceptable salt or in vivo

hydr ol ysabl e ester thereof, wherein: one of A and B
wdemotoeeidydr ogen and the other of A and B denBCEAIS206/028948

optionally substituted fused bicyclic heteroaryl

group; and X, R5, and R3 are as defined above for

claim1l. 10. The conposition of claim9, wherein the

Béc%}iﬁ%blb %alhﬁbl%ﬁﬂémélcoﬂﬁ&‘ﬁg ohf%%ndl:hﬁor _Fﬂétmék&tlgaltﬁawepl%blg'salt orin

abo t
P Rabin g e RonoUnL B PoPRUITAS "% (51 7).
(62) - 6- (6 7 Di hydr o-

6. W\e' rlnéimf& ﬂeﬁ %khﬂ lﬂ% ILe'ééﬁ rfgﬁohéf 'CSTEE% or g 6I9arr%g$elaltlcally

a-1-aza-
a8prighle ggf tlheregfrto (hSRympound of formula lor pharmaceutlcally acceptable salt or in

(’Iﬁtil)ydﬁﬂ)(sébl@e@bhﬁ&é&mﬂé‘ésltlﬁﬂn%é&[@ vl [ 1, 4] ogaZI nt 2-2
az.abi c en
7. thambia SO ofe ¥R Lot RaRy A g S B e

of any one of clains 9 to 11, wherein the ratlo of

8. The mpinerkofany aneyti&laimiscioBi comprising ingraysnausieadiistering do @ patient.
to the conpound of fornmula | or pharmaceutically

9. Accmepisitioh eospriising@rphammaceuticallp ychieptappahiver, esfegime bher eof

t : . e

%%H%%‘%@t‘%@)g oF &gﬁig%ﬁ@% anﬁggﬁép éﬂn}é’g f %ﬁ?u%mer ein the
ratio of cefepinme or a pharmaceutically acceptable
salt thereof to the conmpound of forrmula I or
phar maceutically 4 I 5763327vl acceptabl e salt
or in vivo hydrol ysabl g ester|thereof is [ess than
about 10:1 ww. 14. Aypackié {éSIng a
pharmaceutically acceptable carflier,” cefepinme or a
phar maceutical ly ac eof, a conpound
of formulal: ] or a pharnaaeutlcally acceptable sal t

ora %ﬁan’ng e%'tlc\éae}/1 Q%(cgétg!ﬁlg gﬂg é@nﬁ%n ggr{) iér tﬁ’c\a'i']e% elaﬂ d (Bme of

whergidhot es an optlonally substltuted fused bi cyclic
one & ﬁdﬂﬂéﬂotﬁﬂ'@&bgen@ﬂd thé,otHBPof 88Kl B3erdicd afSpibRhilyR@sktituted fused

bmwgpg%gmggngg aim 1; and instructions, wherein the

rise instructions for treating a

X Rb&@i@¢Wﬁ@sﬂﬁ$€éggbﬁﬁﬁpbm?bease 15. A product
conpr|5|ng cefepine or a pharnaceutically acceptable

10. peco SeltECi%o()EgI?n g@grg%mgclgene{erqﬁrnﬁ pwueb@sothe ¥ormula 2-A or 2-B,
%y@fl@dy@atﬂferégmé?r thereof wherein: one of A and B
denot es hydrogen and the other of A and B denotes an

11. T%%tclo%ggslltl% o? é‘]gi?ntsl) twlrjuterglﬂ tffeuc%ﬁ'l%ound of formula I is (5R), (62)-6-(6,7- D|hydro-
5H-pyrrolo[1,2-alimidazol-2-ylmethylene)-7-oxo-4-thia-1-aza-bicyclo[3.2.0]hept-2-ene-2-
carboxylic acid, sodium salt; or (5R), (62)-6-(5,6-Dihydro-8H-imidazo[2,1-c][1,4]oxazin-2-
ylmethylene)-7-oxo-4-thia-1-azabicyclo[3.2.0]hept-2-ene-2-carboxylic acid, sodium salt.

12. The composition of any one of claims 9 to 11, wherein the ratio of cefepime or a
pharmaceutically acceptable salt thereof to the compound of formula I or pharmaceutically
acceptable salt or in vivo hydrolysable ester thereof is from about 1:1 to about 100:1 w/w.

13. The composition of any one of claims 9 to 12, wherein the ratio of cefepime ora
pharmaceutically acceptable salt thereof to the compound of formula I or pharmaceutically
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bi cyclic heteroaryl group; and X, R5, and R3 are as

defi ned above for claim1l; as a conbi ned preparation
wobano7aepias at e, sinmul t aneous or sequenti al PCT/US2006/028948

adm nistration for treating a bacterial infection or

di sease. 16. Use of cefepinme or a pharnmaceutically

acceptable salt thereof and a conpound of fornmula I:

%eﬂ@lmr 517|ﬁ%%%¥|§/sable ester thereof is less than about 10:1 w/w.

14. A package comprising a pharmaceutically acceptable carrier, cefepime or a pharmaceutically

acceptable salt thereof, a compound of formula I:

or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof,
wherein:
10 one of A and B denotes hydrogen and the other of A and B denotes an optionally substituted fused
bicyclic heteroaryl group; and
X, Rs, and R3 are as defined above for claim 1;
and instructions, wherein the instructions comprise instructions for treating a bacterial infection or

disease.
15
15. A product comprising cefepime or a pharmaceutically acceptable salt thereof and a compound
of formula I:
A
BN X |
Nj\ O«
0] Rs
0]
20 1

or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof,
wherein:
one of A and B denotes hydrogen and the other of A and B denotes an optionally substituted fused
bicyclic heteroaryl group; and X, Rs, and R; are as defined above for claim 1; as a combined

25 preparation for separate, simulianeous or sequential administration for treating a bacterial
infection or disease.

16. Use of cefepime or a pharmaceutically acceptable salt thereof and a compound of formula I:
30
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