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FIELD OF THE INVENTION

This invention is in the field of medicinal
chemistry and relates to compounds, and pharmaceutical
compositions thereof, that inhibit bacterial gyraseés.
The compounds are useful as inhibitors of bacterial

10 gyrase activity. The present invention also relates to
methods for treating bacterial infections in mammals.
The presenﬁ invention also relates to methods for |

decreasing bacterial quantity in a biological sample.

15
BACKGROQUND OF THE INVENTION

Bacterial resistance to antibiotics has long

been recognized, and it is today considered to be a
serious worldwide health problem. As a result of.
resistance,_some bacterial infections are either

20 difficult to treat with antibiotics or even untreatable.
This problem has become especially serious with the
recent development of multiple drug resistance in certain
strains of bacteria, such as Streptococcus pneumoniae
(SP), Mycobacterium tuberculosis, and Enterococcus. The

25 appearance of vancomycin resistant enterococcus was

particularly alarming because vancomycin was formerly the



and had been considered for many infections to be the drug of "last
resort”. Wiile nmany ot her drug-resistant bacteria do not cause
life-threatening disease, such as S enterococci, there is the fean tiat

t he genes which induce resistance m ght spread to nore deadly organi sns
such as Staphyl ococcus aureus, where nethicillin resistance is already
preval e rq, et al., Current Qpinion in Anti-infective

| nvestigational Drugs, 10 1999, 1, 1; Levy, "The Chal | BRE&'SBI488AT i bi oti c
Resi stance", Scientific American, March, 1998). Another concern is how
qui ckly antibiotic resistance can spread. For exanple, until the 1960's SP
was universally sensitive to penicillin, and in 1987 only 15 0.02% of the
SP st rai nsORAYt AEferSlvemnt g tsiafor Howavdhg biid9Phrkbeyas,report ed
that SP regjgt lcilli s _about, seven percent and as high as
30%in so%%ap§$§§b% ntéé?%i .rﬁqlgﬁisWaﬁﬁAlé%EEGﬁﬁPsnﬁ@a??n%he(Septenber,
1995); Gbrénugnofn“ﬂ&mthﬁEhdﬁﬂ”.Repnﬁngrmagg égﬁz}.%fgépfégiétahg

particul ar 2SELVE qi centers for the formation and tTansm ssion of
drug-resis?an?erﬂ?g i Sy ddifsnshseatrning dhseasei t sish &sown as

NOSOCOrf al entéBstdOfD, DA HH £y LRSECARLN 5 .serj ous problem
O the two, mllion Americans infected rin osgﬁ%agég%%cﬁﬁﬁ% r, nore than

hal f of t htRIICT HERAFANCS @dight spreadstoomerandedily | crgdibs@ent er  for
Di sease Costdlolad ePQidmd ddtcush a%%%%go%ﬁér&?)mg‘t%jf%ﬁ;ﬁj tal patients died
5

of bacterial jnfections that wer resi stan t% bi otic treatnent
(Lewi s, The*REanRe talsiegdyc pRevedennt (Dafetéir@nsdt £DA Consuner

rosult of Sheent Prinich L el b edbipR PRRRH et ] (HB et oasi g
failult® ofl3% 1, 1; Levy, “The Challenge of Antibiotic
Resistance”, Scientific American, March, 1998).
Another concern is how quickly antibiotic
resistance can spread. For example; until the 1960's SP
was universally sensitive to penicillin, and in 1987 only
15 0.02% of the SP strains in the U.S. were resistant.
However, by 1995 it was reported that 3P resistance to
penicillin was about seven percent and as high as 30% in

some parts of the U.S. (Lewis, FDA Consumer magazine

{September, 1995); Gershman in -The Medical Reporter,
20 1997).

Hogpitals, in particular, serve as centers for
the formation and transmission of drug-resistant
organisms. Infections occurring in hospitals; known as
nosocomial infections, are becoming an' increasingly

25 serious problem. Of the two million Americans infected
in hospitals each year, more than half of these
infections resist at least one antibiotic. The Center
for Disease Control reported that in 1992, over 13,000
hospital patients died of bacterial infections that were

30 resistant to antibiotic treatment (Lewis, “The Rise of
Antibiotic-Resistant Infections”, FDA Consumer magazine,
Sept, 1995).



avai |l abl e drugs, there has been a resurgent interest in discovering new
antibiotics. One attractive strategy for 5 devel oping new antibiotics is
to inhibit DNA gyrase, a bacterial enzynme necessary for DNA replication,
and therefore, necessary for bacterial cell growmh and divisibhJUBHESe
activity is also associated with events in DNA transcription, repair and
reconbi nation. 10 Gyrase is one of the topoi sonerases, a group of enzynes
whi ch c¥CAZPS®e he i nterconversi on of topol ogi cal i soREFYSHHBENA (see
general ly, Kornberg and Baker, DNA Replication, 2d Ed., Chapter 12, 1992,
WH. Freeman and Co.; Drlica, Mlecular Mcrobiology, 1992, 6; 425;
Drlica 15 and Zhao, M crobi ol ogy and NGl ecul ar Bi ol ogy Reviews, 1997, 61,
377). Gyrase itself o n@lsuilNAFSHRE! 8OLY T F@ catishe ed,j,?Les t opol ogi cal
stress that occurs when the DNA strands of a parental duplex are

untwi st ed H8FIREPThPAG SR anPokhfr brereas g ofal e afattdleyzes the 20
conversi onagpfi1 o] i I upl : ti.vely

super hel i cgl_afo%m%m%kﬁ's%?ﬁ%fg g\glo?%%?egf%%(s r c%tgblﬁlnta |o%. J:flne

mechani sm SiSEPEeBUEIeHl Rintdbipbicsi ononevalt tvesctthee wtapmieay dorgyr ase

ar ound reg . l.e strand. hr i in_that region, 25
passi ngsaa ggt%goopgqu%%ﬁ g%‘%?ﬁgggﬁﬁgt 114 o€%h" l}hlgbaljé} + HFE=SrejPoi ni ng t he
br oken st r badter Sk lenz yuiee reags saeghfiti SOIVA | seprlhiadaciicr,i anidc of a type ||
t opoi sonerggeelz_ﬁegh Sy ercoili gg reaction J’fs ok;iven by the binding of ATP
to gyrase. The #I?P IS TREF Ky aFdl §‘§‘éﬁe’a’cﬁ i ]h@rr‘:lé‘ﬁ%’t 3L 30 This ATP
bi ndi ng andisidbsenuedyfagdr aby sirst gails eal £6 a4 tplwithaeg@aeisn t he

DNA- bound gxr%ijg t hat are ,necessaré}_for its activity. It has al so been
found that ™t | ARSEHPERRTs y FBPRYT | 33y F&FOMRAREon) is 0 7 JUN 1005

WO 022160879 PCTI US@1#~38853 s- ne depetile ' ogih Jdie AHRADR Labip okn the

absence of ATP, g%r,ase I's only capabl e of relaxing supercoiled DNA
enzymes which catalyze the interconversion of topological
isomers of DNA (see generally, Kornberg and Baker, DNA

Replication, 2d Ed., Chapter 12, 1992, W.H. Freeman and

Co.; Drlica, Molecular Microbiology, 1992, 6, 425; Driica

15 and Zhao, Microbiology and Molecular Biology Reviews, '
1997, 61, 377). Gyrase itself controls DNA supercoiling
and relieves topological stress that occurs when the DNA
strands of a parental duplex are untwisted during the
replication process. Gyrase also catalyzes the

20 conversion of relaxed, closed circular duplex DNA to a
negatively superhelical form which is more favorable for
recombination. The mechanism of the supercoiling
‘reaction involves the wrapping of gyrase around a region
pf the DNA, double strand breaking inrthat region,

25 passing a second region of the DNA through the break, and
rejoining the broken strands. Such a cleavage mechanism
is characteristic of a type II topoisomerase. The
supercoiling reaction is driven by the binding of ATP to
gyrase. The ATP is then hydfoiyzed during the reaction.

30 This ATP binding and subsequent hydrolysis cause
conformational changes in the DNA-bound gyrase that are
necessary for its activity. It has also been found that

the level of DNA supercoiling (or relaxation) is



Bacterial DNA gyrase is a 400 kilodalton protein tetraner consisting of
two A (GyrA) and two B 5 subunits (GyrB). Binding. and cleavagegqffhp@
DNA is .associated with GyrA, whereas ATP is bound and hydrol yze é@ e
GyrB protein. GyrB consists of an am no-termnal donmain which has the
ATPase activity, and a carboxy- term nal domain which interacts with GyrA
and (P Q”gontrast eukaryotic type Il topoisonerases are honodiners
that cal relax hegative and positive supercoils, but E&RMSPV#8ET oduce
negative supercoils. Ideally, an antibiotic based on the inhibition of
bacterial DNA gyrase would be selectivg for this enzyme 15 and be
relatively inactive against the eukaryotic type Il topoisonerases. The
wi del y- useéeaﬁpﬁéﬂén@nahb¢bﬁfﬁikﬁ?|nduﬂmt heater adlseBNA ggraep, Exanpl es
of the qui sikn ear y Q) ounds such .as nalidixic acid and
i ni SQEQQE gsgée Ic%é§$11 é 1ﬁﬁﬁoPﬁﬁuinolones such

oxolinic 20" aci d,
as norfl oxacin, C|prmd¢manmahlmun@nhﬁﬂMaﬁbOéaQb@ kiibBaggrsQnpounds bind to

GyrA and s e_the cleaved , conpl ex, thus inhibiting overall gyrase
Fggé%%é Lelramsy RRRIFTIngo Ry WO & UGYradi 3ndnteohBs al so been

function,
25 recdyni seduasta pcuya:kmem fEindies agda%qegi,a%,gn'g@ug S g Report, "Use
of Cplnolones i n Fo Ani mal s and Potenti al act on Humah: Heal t h"

1998) . W t ASERE*{Lf d'f’ofr’fésGY% whexieast pEP élsabgesdoanénhydlr@lyzsd
bact er i a EBPOSIQQ &PcB Grdtieain .CORRAANdS 9&5%% Qg 8 Xmi’&c‘:’e .{)né al
s R There are

cross-resistance 30 to nore potént conpounds in“the sane
fewer knowtPP&t brhisits hamiths AT bese @Vth1Exanphésalnafhmkylhe counarins,

novobi oci nt@Agh n£0 |aI n i no and 0 7 JUN
2005 WO 037 060870 v usé}l%‘/lggség‘%%% borEEhT By A8 rif% have been

shown 1% bFPREEaSt.GAUBEARIOL i gwpbyIIFoopexaaméeaseev@béocin mekes a

homodimers that can relax negative and positive
supercoils, but cannot introduce negative supercoils.
Ideally, an antibiotic based on the inhibition of
bacterial DNA gyrase would be selective for this enzyme

15 and be relatively inactive against the eukaryotic type II
topoisomerases.

The widely-used quinolone antibiotics inhibit
bacterial DNA gyrase. Examples of the quinclones include
the early compounds such as nalidixic acid and oxolinic

20 acid, as well as the later, more-poégnt fluoroquinolones
such as norfloxacin, ciprofloxacin, and trovafloxacin.
These compounds bind to GyrA and stabilize the cleaved
complex, thus inhib;ting overall gyrase function, leading
to cell death.. However, drug resistance has also been

25 recognized as a problem for this class of compounds (WHO
Report, “Use of Quinolones in Food Animals and Potential
Impact on Human Health”, 1998). With the quinolones, as
with other classes of antibiotics, bacteria exposed to
earlier compounds often quickly develop crdss-resistance

30 to more potent compounds in the same class.

There are fewer known inhibitors that bind to
GyrB. Examples include the coumarins, novobiocin and

coumermycin Al, cyclothialidine, cinodine, and



networ k of hydrogen bonds with the protein and several hydrophobic
contacts. Wil e novobiocin and ATP do appear 5 to bind within hhqqﬁﬁﬁﬁ
binding site, there is mninmal overlap in the bound orientation © Re
two conpounds. The overl apping portions are the sugar unit of novobiocin
and the ATP adenine (Maxwell, Trends in Mcrobiology, 1997, 5, 102). 10
For coumarin-resistant bacteria, the nost prevalent point nutation is at
a surfal@ %1% ne residue that binds to the carbonyl PEHUSHESESUmari n
ring (Argl36 in E. coli GrB). Wile enzynmes with this nutation show

| ower supercoiling and ATPase activity,_they are also 15 |less sensitive to
i nhi bition by coumarin drugs (Maxwell,” Ml . Mcrobiol., 1993, 9, 681).
Despite bethgrpoidin. i hieidoums rahsghiaasebesnpshew | idGbiddhecounarins

have not b wi dely .u as _antibiotics. They are generally not suitable
due to 20 ?’2@? rv%g@v tpléiﬁgﬁ’bi | £y Fﬁaﬁﬁi?er‘?ﬁ‘,’o 1Ry Rakest dxicity, and
poor wat ernsobattt |of hyiddger! bondseRdshi Bhe MbE6ODI 0| LAY 512347 5. 102}, It

woul d be desirahle to have a new, effective GyrB inhibitor that overcones
these dr ;gi}\‘/é‘g’&%é’%foc SHERGESD| y Whidesnavebiesin candiATh d BOLRBrAr g136

for actg vi¢y.bSuehyaminhid bep. B@Hh&’.’ngesﬁﬁ‘e, aé%ef@é:tiisv?ni@ﬁ i otic
candi date, without a history of resisTance problens that plague other
cl asses of °VeRtdhiidt ithe basindaeréenhptienief atke two awmpouatiscs has 30

becone an 4 t ' b re i continuing need to
devel op neﬁog‘%\?lrﬁo%mgo?ggﬁ%g%t ?g?o{:?%ns?& lfeurbi}r %fcﬁoé{?kl,octlﬁere s a
need for adiEotATR ademineeiMexwalla Meends ats ofcxdnpdaggs not 0 7 JUN
ZOOS WO 02460879 R5H1 US01118855 -6- previously used to treat bacterial
i nfection. Such ‘conmpounds would be particularly useful in treating

10 For coumarin-resistant bacteria, the most

prevalent point mutation is at a surface arginine residue
that binds to the carbonyl of the coumarin ring (Argl3s
in E. coli GyrB). While enzymes with this mutation show
lower supercoiling and ATPase activity,'they are also

15 less sensitive to ‘inhibition by coumarin drugs (Maxwell,
Mol. Microbiol., 1993, 9, 681).

Despite being potent inhibitors of gyrase
supercoiling, the coumarins have not been widely used as
antibiotics. They are generally not suitable due to

20 their low permeability in bacteria, eukarybtic toxicity,
and poor water solubility (Maxwell, Trends in
Microbiology, 1997, 5, 102). It would be desirable to
have a new, effective GyrB inhibitor that overcomes these
drawbacks and, preferably, does not rely on binding to

25 Argl3is for activity. Such an inhibitor would be an
attractive antibiotic candidate, without a history of
resistance problems that plague other classes of
antibiotics.

As bacterial resistance to antibioties has

30 become an important public health problem, there is a
continuing need to develop newer and more potent -
antibiotics. More particularly, there is a need for

antibiotics that represent a new class of compounds not



nosocom al infections in hospitals where the formation and transm ssion
of resistant bacteria are becom ng 5 increasingly prevalent.. DEQS'CHQ]HPTUQQ\I
OF THE I NVENTION It has now been found that compounds of this invention
and pharmaceuti cal conpositions thereof are 10 useful in treating
bacterial infections. One enbodinment of this invention relates to a
met hod Qfqo bd; ng a. bacterial infection in a mammal in need thereof,
conprising the Step of administering to said manmal a RHF&IAYERET cal |y
effective anmount of a conpound of formula 15 1: RL R2 A5R3 >--Z HN RS
| 20 or a pharnaceutically acceptabl egderivative or prodrug thereof,
wherein: Zis Oor NR4; Wis nitrogen or CRa; Ra is selected from
hydr ogen, Wﬁea@@hlslycwedl?to toRat loacteaaam(zm)ezmah i ssaBnaryl or
het er oar yl e S tio |y substituted by up to
four R9; mﬁ%&gﬁﬁngﬁ %ﬁhﬂd ??%%%% &fét¥£ 5&?ﬂolﬁo§FFPGHHSf Rl taken
t oget her \MOEICPCR@J-mylhﬁeataor&slsm haﬂrs:adarsamﬁr@r thar Eb%h%lgz JUN 2005
unsat ur at ed,, 4 PEL@QQU subs%ltut ed menbered ri ng having 0-2 ring
het er oat ons sel €c SRR NP erda 3gef becomingnd R3 are each
i ndepenglentihgrsabéagd ﬁf@@&f&ht 5 halogen CN, SR6, OR6, N(R6)2, NRCO2RG,
NRCON(R6) 2, CON (R6) 2, NRCOR6 , NRN (R6) 2, CORE , C02R6 , COCORG6 ,
S02R6 ' '

DESCRIPTION OF THE INVENTION

It has now been found that compounds of this
invention and pharmaceutical compositions thereof are
10 useful in treating bacterial infections. One embodiment
of this invention relates to a method of treating a.
bacterial infection in a mammal in need thereof,
comprising the step of administering to said mammal a

therapeutically effective amount of a compound of formula
15 I:

20 or a pharmaceutically acceptable derivative or prodrug
thereof, wherein:
Z is O or N-R%;
W is nitrogen or CR%;
R* is selected from hydrogen, halogen, -CF,, R’, -OR?, or
25 -N(R")3; ‘
R' is an aryl or heteroaryl ring, wherein said ring is
optionally substituted by up to four R’; wherein an R°
substituent in the ortho;position of R' taken together

with R® may form a fused, unsaturated or partially



SO02N(R6) 2, or NRSO2R6; or R2 and R3 are t aken - together to for@aum
unsaturated or partially unsaturated, ~‘optionally substituted 8J red
ring containing 0-2 10 ring het er oat ons sel ect ed from nitrogen, oxygen,

| R4 | df R6, R6,
ZSZNI(”%) 2, I‘SPS'%E&%‘?;Q? rﬁ?rgt§°fag9\3}(l§%t% & eg%r% i\r Ra

CON(R7) Ar, (fEgL¥% @RQ i Mé%@a%on@(—sl@éﬁtéﬁ%r)&n £ ehBEON, NRCCR
O(=S) - N(R7) 2, CONCRY) R COR SO02R or SO2N(R7)2; Ar is a five

menber ed het exggenl,, ohretselrlcfwcl yl, or carbocyclyl ring, wherein said ring

oxo. hal ogtnBnENE NB3S RACTORBC R R R e P R, CONRS,

SO2R8, 5NH802HHng% SQ&NH@&" eagh, Ry 8),)demendrhf | yreekerfed from
hydrogen or an opt i onal'l y substi tyted aliphatic group h@.w ng o,pe to 25
si x car bons; CONER" R6, |I§,R¢ opddEIT Iy s€PRct &P onfREOF « afCadti onal Iy

substituted gr electe al koxyz r X cxel-yt

het er ocycl cygg lﬁyiﬁ 2e‘lrﬁ qqaf{srcfg; ggagal%cgygxéﬁjﬁg@aﬁrﬁe%@éﬁet er oa'ray ,
het er oar al kylkora0 aheheyedr alremenr arediaie nuar yd bky abkya fueatRdR? | s

i ndependently sel ected from hydrogen or an %]}r;)e‘{ional |y substitute

al i phatic gr eppikasldy GOt LEisd curhJHEp v B GREFRETEETe %hi% r ogen
Laken, ot 0get DEL M e, lidd QA Afbd Nk Yo f OF Gén Obkyber:, 7ax 07 JUN

2005 lgIX me , saturated or unsaturated heterocyclic ring having one
to three het euadtimans; 07 JUN 2005 WO 02/060879 PCT/ US01/ 18855 -8- Re is a

grlylmofl qutq:';légﬁgﬂr Oql‘:g) X\'h B%g W%Cﬁ\? £ a@o@‘a?nﬁozﬁoﬁiéécﬂfﬁﬁ OfsfAps or an

SO.N(R®),, or CHZ}yR

y is 1-6;

15 R® is selected from R’, Ar, COAr, CON(R’)Ar, (CHz),CO:R,
(CH3),N(R7},, C(=NR!")-N(R")2, C(=NR'®)-NRCOR,
C(=S)-N(R7},, CON(R')2, CO;R, COR, SO;R, or SO:N(R")z;

Ar is a five membered heteroaryl, heterocyclyl, or
carbocyclyl ring, wherein said ring 1is optionally

20 substituted by up to three substituents selected from
oxo, halogen, CN, NO;, R®, OR®, NHR?, NHCOR®, NHCONHR®,
COR®, CONHR®, SO,R®, NHSO;NHR® or SO.NHR®;

each R is independently selected from hydrogen or an
optionally substituted aliphatic group having one to

25 six carbons;

each R® is independently selected from R’ or an optionally
substituted group selected from alkoxy, hydroxyalkyl,
heterocyclyl, heterocyclcylalkyl, aryl, aralkyl,
aralkoxy, aryloxyalkyl, heteroaryl, heterocaralkyl,.

30 hetercaralkoxy, or heteroarayloxyalkyl;

each R’ is independently selected from hydrogen or an
optionally substituted aliphatic group having one to
six carbons, or two R’ on the same nitrogen taken

together with the nitrogen optionally form a four to



‘taken together with their intervening atons to forma three to%ﬁjx
menbered fused ring: 5 each R9 is indepkndent|y sel ected from oxo, JUN 2005
hal ogen, CN, NO2, T.(haloalkyl), R6, SR6, OR6, ORB, N(R6)2, CON(R6)2,
CON(R) COR6, CORE, CO2R6, CO02N(R6)2, COCOR6, S02R6, SO02N(R6)2, )

N(R) T, CO2R6, $\(R)Memdohy R63at urpgRRE" NERENBa tuNERET RROEZREYCLlic ring

N(R) T" NRCON( 2, N(RT. N(R) T R(IRQ, 10 N(R) T. SO2N( R6) 2,

N( R)TnSOZR,R%WW‘%‘%,%Ef%Q’?E?IO?, 8P5(OR7) 2, TaPO (OR7) 2, or
T"NPO (OR) 2; each Qis an independently selected Cl-C3 branched or
straight alkyl; Tis selected from-Q or -Q-CH Q-R2)-; 15 each mand n
are independently selected fromzero or one; and R10 is selected fromR7
or Ar. As used herein, the following definitions shall apply unless
otherwi se indicated. In addition, unless otherw se indicated, functional
group radicals are 20 i ndependently selected. The term "aliphatic" as used
herein means straight-chain, branched or cyclic Cl-Cl2 hydrocarbons

whi ch are conpletely saturated or which contain one or nore units of
unsaturation but which are not aromatic. 25 For exanple, suitable

al i phatic groups include substituted or unsubstituted |inear, branched or
cyclic alkyl, alkenyl, alkynyl groups and hybrids thereof such as

(cycl oal kyl')al kyl, (cycl oal kenyl)al kyl or (cycloal kyl)al kenyl. The terns
"al kyl ", ™"al koxy", 30 "hydroxyal kyl ", "al koxyal kyl ", and "al koxycar bonyl ",
used alone or as part of a larger noiety includes both straight and
branched chai ns containing one to twelve carbon atons. The terns

"al kenyl " and "al kynyl " used 0 7 JUN 2005 WD 02/060879 PCT/ USO1/ 18855 -9-
-alone or as part of a larger noiety shall include both straight and
branched chains containing two to twelve



carbon atons. The term "cycl oal kyl" used alone or as part of a |larger
noi ety shall include cyclic C3-Cl2 5 hydrocarbons which are. conpletely
saturated or which contain one or nore units of unsaturation, but which

are not aromatic. The terns "hal oal kyl", "hal oal kenyl"” and "jpal p&l &gxy"
means al kyl, al kenyl or al koxy, as the case 10 nmay be, substituted with
one or nore hal ogen atons. The term "hal ogen" neans F,d, Br, or |. The

term " h&XRPHPEH neans N, 0, or S and includes any o¥CATUSOL4§85F m of
nitrogen and sulfur, and the quaternized formof any basic nitrogen. 15
The term "carbocycle", "carbocyclyl”, or "carbocyclic" as used herein
means an aliphatic ring systemhaving three to fourteen nenbers. The term

"carbocycl B® ,id Gardiecycayiphatoic "fr@upQC whlere'inegLNg* or?aidfira?ééerﬁ or
partially unsatyrated, Q%I so refers to rings 20 that are optionally

subst i t ut ed. PRTA PEPRs OtcAhofFc Y| 2TY HroT g trraatylc ridlgs o mayc bede
aliphatic ringkehhabgatBerf WSEH ERe PP e fPLE |.C .Or .nonaromatic
rings, such as in a de.cahydronaphcte'hyl oreteétrr?la %rr%otrrldéspﬁtohfﬁmmﬁere t he
radi cal or pébFeeotoasischashered Hwsederimgphatic 25 ring. The term

"aryl" gqisegd QI 4 lety as in:"aral kyl",
"ar al koxy" ,agr;%p?zi% Ilgl?fglg%iieﬁfzze?%?égg%ia ORI Y FESupSthavi ng

five to fourten Fﬂs&‘?étc@,lk?ﬂldh . PSRy IoR® beorY,| N (30) phertat (RF) ,,

1- napht hyl %bﬁqﬁzngk, éo;@“tﬁ I nﬂ' 2s, anthracyl. The ter mz" aryl" al so
refers to rings that are  opt |_CE??|§CI f%é b8 thizr uFBAORTHSE B m "aryl " may be
used intercBhameRbLy MI(RhT{d®RE erami)ar ronNiRAD, . N8 (2)s0 0 7 JUN 2005

WO 02/ 060879 I? *@%885}?(-)107 i re}cl udes fuse(% EOl ycyclic aromagi c ring
systens in whig ofrelt 1 &) TG ORS R Lzre ¥ (Rd ToReROr MR E-NRAGE:. Exanpl es

10 N(R} TaSO;N(R®);, N(R)TaSOsR®, T,PO(OR’),, T.OPO{(OR),,

TaSP(OR")z, TyPO(OR’),, or T.NPO(OR’},;

each Q is an independently selected C1-Cy branched or
straight alkyl;

T is selected from -Q- or -Qu-CH(Qn-R?)-;

15 each m and n are independently selected from zero or cne;
and R is selected from R’ or Ar.

As used herein, the following definitions shall
apply unless otherwise indicated. 1In addition, unless
otherwise indicated, functionmal group radicals are

20 independently selected.

The term “aliphatic” as used herein means
straight-chain, branched or cyclic C,-C;; hydrocarbons
which are completely saturated or which contain one or
more units of unsaturation but which are not aromatic.

25 For example, suitable aliphatic groups include
substituted or unsubstituted linear, branched or cyclic
alkyl, alkenyl, alkynyl groups and hybrids thereof such
as (cycloalkyl)alkyl, (cycloalkenyl)alkyl or |
{cycloalkyl)alkenyl. The terms *alkyl”, “alkoxy”,

30 “hydroxyalkyl”, “alkoxyalkyl”, and “alkoxycarbonyl”, used
alone or as part of a larger moiety includes both
straight and branched chains containing one to twelve

carbon atoms. The terms “alkenyl” and "alkynyl” used



I ncl ude 1-naphthyl, 2-naphthyl, 1-anthracyl and.2- anthracyl. Al so
I ncl uded within the scope of the term5 "aryl"., as it is.used herein, is
a group in which an aromatic ring is fused to one or nore non-aronmatic

rings, such as in a indanyl, phenanthridinyl, or tetrahydrongphWNx%B
where the radical or point of attachnment is on the aromatic ring. 1 5The
tern1"heteroc§cle", "heterocyclyl", or "heterocyclic" as used_herein

i ncl ude¥CRER 8 Ponat i ¢ ring systens having five to f o IATEE Vi ber s,
preferably five to ten, in which one or nore ring carbons, preferably one
to four, are each replaced by a hetergatomsuch as N, 0, 15 or S
Exanpl es of heterocyclic rings include 3-1H benzi m dazol - 2- one,

(1- subst i takend <2 @soplenz ol datatgSr wbietds tsdtaldhyidicddeabypkh

3-tetrahyd ranyl_. 2- tetrahydyothi ophenyl . 3-tetrahydrothi ophenyl, 2-
ot phol | TS AL g ik brgRehddy Sty MORsting il 35 SHER Ry |

3- t hi onor phentboty latofst.hi aer peohi myyeldal i aldedi ARbne2opyaEol i di nyl,
3-pyrrolidinyl, 1- piperazinyl, 2-piperazinyl, 1-piperidinyl,

2- pi peri diHﬂ/‘lyt, Oé-ap! Bedi iy ety phakl i hahpde EYHiL&2 Gb T Qizny |

di azol @ny|hyd¥sdditidrisuiad cli 228! 8o e de Bt B dlaNWy wB2cRenzoxanyl ,

benzopyrrolidinyl, benzopiperidinyl, benzoxolanyl, benzothiolanyl, and
benzot hi arf§ANt3dTs Sne 9] RE Wit B P Hinsatopa tdon, hdutewhichet®Rocycl yl "
or "heterydidmatiads it is used herein, is a group in which a
non-aromati ¢ heteroatomcontaining ring is fused to one 30 or nore
aromati ¢ or non-ar oFiei ¢ermagihakerkkwk’ i r*hatoaligolyilfly apndchr omanyl ,
phenant hri.dj . wl y i | , I e digal poi nt of
at t achnment q%a'[swgnlﬁxg ngl%%grgogr%t j(::l hna.iét}{er alt(?\g]%&%toa ni %% bﬁ% S%l%FlOOS WO
02/ 060879 RTINS0 BHubg8EEuted- withend her temm ‘Hadbgeocptbas, The

"het er ocyq!e)gn'l' ,‘.h%rlog'éget g{agﬁgc{_.j g&l'm%'heorr sat ur at ed or partially

The term “hetercatom” means N, O, or S and
includes any oxidized form of nitrogen and sulfur, and
the quaternized form of any basic nitrogen.

15 The term “carbocycle”, “carbocyclyl"; or
“*carbocyclic” as used herein means an aliphatic ring
system having three to fourteen members. The term
“carbocycle”, “carbocyclyi”,'or “carbocyclic” whether
saturated or partially unsaturated, also refers to rings

20 that are optionally substituted. The terms “carbocyclyl”
or “carbocyclic” also include aliphatic rings that are
fused to one or more aromatic or nonaromatic rings, such
as in a decahydronaphthyl or tetrahydronaphthyl, where
the radical or point of attachment is on the aliphatic

25 ring.

The term “aryl” used alone or as part of a
larger moiety as in “aralkyl”, “aralkoxy”, or
taryloxyalkyl”, refers to aromatic ring groups having

_ five to fourteen members, such as phenyl, benzyl,

30 phenethyl, 1l-naphthyl, 2-naphthyl, l-anthracyl and 2-
anthracyl. The term “aryl” also refers to rings that are
optionaily substituted. The term *“aryl” may be used
interchangeably with the term “aryl ring“. “Aryl” also



unsaturated, also refers to rings that are optionally substituted. 5 The
term"heteroaryl"”, used alone or as part of a larger noiety as in

"het eroaral kyl" or "heteroaryl al koxy", refers to heteroaromatic ring
groups having five to fourteen nenbers. Exanples of heteroaryl? JUN agls

i ncl ude 2-furanyl, 3-furanyl, 3-furazanyl, N 10 im dazolyl, 2-im dazolyl,

4-1 m daxwb yleogrel m dazol yl, 3- isoxazolyl, 4-isoxazolyl e s0xazol yl ,
2- oxadi azolyl, 5- oxadi azolyl, 2-oxazolyl, 4-oxazolyl, Pg_'rag(égifgﬁﬁﬁ , 1-
pyrrolyl, 2-pyrrolyl, 3-pyrrolyl, 1-pyrazolyl, 3- pyrazolyl, 4-pyrazolyl,
2-pyridyl, 3-pyridyl, 4-pyridyl, 15 2q@yrimdyl, 4-pyrimdyl, 5-pyrimdyl,
3-pyridazi nyl - thiazolyl, 4-thiazolyl, 5-thiazolyl, 5-tetrazolyl, 2-
triazolyl, légg'}‘lﬁgﬁo???‘?gzg‘?wwl,c #OGNaEAA riegr 5as6egs, inbehiehi dazol vl
benzot hi engh, abesnaoidranyg ,id ndaled to PhieN@y tri

benzot hi azgl yl, .20 benz%(azol yl, ber?zi m dazoﬁgls#,e ?ggégl noﬁ%%{t}ﬁqéﬁ ndol yl ,

i soi ndol yI n§eieei hyarkhen Zsinaphdbotly| 1-Ansbraggluded. 2wi thin the scope
of the terghthgh&yPar YAlso aShdityd ..h in. is a.group_in which a
heteroatomic ri n?i s ]‘ussec(’j tdoltu(gir'lﬂz1 gé%%Pe%%r%oﬁg?Ps 8F HBRaFOMtic rings
where the 28ryhlii a8 o jiusedmheastiachisnt groap Lhewhpdieroar omatic

ring. Exanplgssipel q_%t r uinoline, tetrahydroisoquinoline, and
pyri do[ 3, 4- d?%?/??‘?n%i Ig ﬁ’f@e{gﬁ g(r&mqnﬁ’efjgr BYFG| noBr 3EOPRFET sTARF%4 ngs t hat
are optiofethyasuirsta tindsthy Il heheaam:hbetdenal ybr My be 30 used

I nt er chang ith t term'heteroaryl rin or the term
" het er oar og’g?%%hy\.%rtﬁnn q‘&lhy indBFEen G 5 gf‘ﬂif’?‘%a?’él ROXBE ©fryl oxyal kyl and
the |ike) artachresoarid on meleldiroga®icl Ping005 WO 02/ 060879

PCTI USQ1/ 48855 -12- heteroaral kyl and heteroaryl al koxy and the |ike) group
may cc?%tlai n one or r#}?eetﬁfﬂ'st W%SHPEYCEQEWFQQZMOCYCYYI”. or

“heterocyclic” as used herein includes non-aromatic ring
systems having five to fourteen members, preferably five
to ten, in which one or more ring carbons, preferébly one
to four, are each replaced by a heterocatom such as N, O,

15 or 5. Examples of heterocyclic rings include 3-1H-
benzimidazol-2-one, (1-substituted)-2-oxo-benzimidazol-3-
Yl, 2-tetrahydrofuranyl, 3—tetrahydfofuranyl, 2-
tetrahydroﬁhiophenyl, 3—tetréhydrothiophenyl, 2-
morpholinyl, 3-morpholinyl, 4-morpholinyl, 2-

20  thiomorpholinyl, 3-thiomorpholinyl, 4-thiomofpholinyl, 1-
pyrrolidinyl, 2-pyrrolidinyl, 3-pyrrolidinyl, 1-
piperazinyl, 2-piperazinyl, l-piperidinyl, 2-piperidiny1,
3-piperidinyl, 4-piperidinyl, 4-thiazolidinyl,
diazolonyl, N-substituted diazolonyl, l-phthalimidinyl,

25 benzoxanyl, benzopyrrolidinyl, benzopiperidinyl,
benzoxolanyl, benzothiolanyl, and benzothianyl. Also
included within the scope of the term “heterocyclyl” or
*heterocyclic”, as it is used herein, is a group in which
a non-aromatic hetercatom-containing ring is fused to one

30 or more aromatic or non-aromatic rings, such as in an
indolinyl, chromanyl, phenanthridinyl, or
tetrahydroquinolinyl, where the radical or point of

attachment is on the non-aromatic heteroatom-containing



sui tabl e substituents on the unsaturated carbon atomof an aryl,
heteroaryl, aral kyl, or heteroaral kyl group 5 include a halogen, -R -OR
-SR, 1, 2-nethyl ene-di oxy, 1,2-ethylenedioxy, protected OH (sudh agy 2005
acyl oxy), phenyl (Ph), substituted Ph, -Q(Ph), substituted -0(Ph),
-CH2(Ph), substituted -CH2(Ph), -CH2CH2(Ph), substituted -CH2CH2(Ph),
-N®2, -CN, -N(R 2, -NRC(O R, -NRC(ONR)2, 10 -NRCO2R, -NRNRC(O R,

- NRNRC(B9 Q@/p80879 - NRNRCO2R, - C(O) C(O R, - C( O CH2C( O) RPCTESPIIBIST( O) R,
-C(ONR2, -OC(ONRZ2, s(0)2R, -S02N(R)2, -S(OR, -NRS02N(R) 2,
-NRSO2R, -C(=S)N(R)2, -C(=NH)-N(R)2, -(CH2)yNHC(O R, (CH2)I NHC(0)CH(V-R)
(R); wherein Ris H a substituted “13%or unsubstituted al i phati c group,

an unsubstriihgtedThhet@f@aﬁﬂétéﬁo&lﬁlﬁ“QCY‘%@t%rbggg1 pagnyt (Ph),
substituted Ph, -QPh), substituted -Q(Ph), - 2(Bh), or substituted
- CH2( Ph) ; "Refrerpcycligy whether |Saiuertgfoey. PEXEABLEE of substituents on

the ali phahisardraHea0raidle AP vd R9nd icpa'cuggea%én@%nﬁ | am no,
di al kyl am no, am nocarbonyl, hal ogen, al kyl', alkyl nocar bonyl ,
di al kyl ansubsaibeh9®; al kyl ami nocar bonyl oxy, di al kyl ami nocar bonyl oxy,

al koxy nitro, cy L gogi%, gar bonyl . ;al kyl car bonyl ydr oxy,

hal oal koxy, or hal (a)'g?iyt[c. 5 ntegtlulg%)l%t i’cgaleéus%?eamﬁoﬁﬁ%’ﬁ%t?%

het er ocychi dargay majetprimiin oleteroamadkyglbsbict uents.  Exanpl es of
rbon_of an aliphatic group or of

suitable g i n on the saturated.c i

a non-ar orré??’%r%%ﬁé%]c@%ﬁ ¢ TES KO G§5°rR3E8TAF LT eﬂ”ﬁcﬁfe"‘f t he
unsat ur at edvifigcibentof fanctafar mambeeier OgkyhpledUPE anke ditea @l | owi ng:
=0, =S, =NNHR. , .= )2, =N, =NNHQ(O) R*, =NNHC02(al kyl )
=NNHSOZ(aFI%§}F?,18?|\jH;%? %‘W@”eaéﬁ%&é)aﬂgirnaéﬁaﬁﬂéﬂﬁ} 7 JuN 2005 WO
02/ 060879 iRCAA LSO} 38B5tmidako15al eat-gailinaan Py Jr 9gemi aasb1psubst i t ut ed

al i phati c.groug 0£ a substituted aliphatic groug. Exanpl es of
subst i t ueAP8*BRCL e at 1 hTRIIZe lgou S iROKAde L ¥ht ne;oxadiazolyl, S-

oxadiazolyl, 2-oxazolyl, 4-oxazolyl, S-oxazolyl, 1-
pyrrolyl, 2-pyrrolyl, 3-pyrrolyl, l-pyrazolyl, 3-
pyrazolyl, 4-pyrazolyl, 2-pyridyl, 3-pyridyl, 4-pyridyl,

15 2-pyrimidyl, 4-pyrimidyl, 5-pyrimidyl, 3-pyridazinyl, 2-
thiazolyl, 4-thiazolyl, S-thiazolyl, S5-tetrazolyl, 2-
triazolyl, 5-triazolyl, 2-thieny1, 3-thienyl, carbazolyl,
benzimidazolyl, benzothienyl, benzofuranyl, indolyl,
quinolinyl, benzotriazolyl, benzothiazolyl,

20 benzooxazolyl, benzimidazolyl, isoquinolinyl, indolyl,
isoindolyl, acridinyl, or benzoisoxazdlyl. Also included
within the scope of the term “heterocaryl”, as it is used
herein, is a group in which a heteroatomic ring is fused
to one or more aromatic or nonarcomatic rings where the

25 radical or point of attachment is on the heteroaromatic
ring. Examples include tetrahydroquinoline,
tetrahydroisoquinoline, and pyrido(3,4-d]pyrimidinyl.
The term “heterocaryl” alsc refers to rings that are
optionally substituted. The term “heteroaryl” may be

30 used interchangeably with the term “heterocaryl ring” or
the term “heterocaromatic”.

An aryl (including aralkyl, aralkoxy,
aryloxyalkyl and the like) or hetercaryl {(including



al kyl am no, di al kyl am no, am nocar bonyl, hal ogen, alkyl, 5
al kyl am nocar bonyl , di al kyl am nocar bonyl, al kyl am nocar bonyl oxg, ) ;
di al kyl am nocar bonyl oxy, al koxy, nitro, cyano, carboxy, al koxy ;r QB’n’Q[ﬂ ,

al kyl carbonyl, hydroxy, hal oal koxy, or hal oal kyl. Suitable substituents
on the nitrogen of an 10 aromatic or non-aromatic heterocyclic ring
include -R, -NR)2, -C(OR, -C2ZR C(OC(OR, -C(OCHC(OR, SR,

- SO2N( R¥VPR2/060819-S) N(R ) 2, -C(=NH)-N(R )2, and -NR SO2RCT/USESSSSN R is H,
an aliphatic group, a substituted aliphatic group, phenyl (Ph),
substituted Ph, 15 -Q(Ph), substituted -Q(Ph), CH2(Ph)l substituted
CH2(Ph), or an unsubstituted heteroat9t or heterocyclic ring. Exanples

of substi tuerdo0m 1 AP eSc2-OYR h p g i ncl ude am no,
al kyl ami no, di al kyl .a]érirfiino,n %Ehogar gn%%mtﬁa %%e%ﬁgairﬁﬁ?ggmu?
al kyl ami nde3¥ SRR3R Eng girkpoar subatboughts al kgtampTws agdonyl oxy,

di al kyl am Y B6k I y...nigiro, cyano,. carboxy, al koxycarbonyl,
al kyl car bonyi , %réoxy, 18 glg?'kg?y%%run %?‘65‘1]”%?@." T AtA™ | hker group”
or "linkeran mgarls drete2bacyjanaralkid] yoi hinét Sesmachisyt Wrdiggts of a

corrpougd. . Linkers are typically conpri seg of an atom such as oxygen or
sul fur? a WU PR OIRP | ~RGH2=ORT CLBR®, 1 (X Myelylemn-dicohai n of
atons, suah A%ty 1A LdeNe ¢l r ss of a,linker is
typically in ttg@range log?éopabgﬁgti%rﬁ% g%%&?%%r?pch/?éo’a‘fq 1 B i ncl ude
a sat ur at dPPlor sbsaiErseddPll. 604PRY | i sidpet Cthatied WO (@h)i,s optional |y

opt onal 1y rERTaLEa b e ] o Bk bR 23uB=t dBhasoc0s 70
PCT/ US01/ 4886CH; (#h) - GEld, , -c@ONHERY ,; CORRSC (IRD) mn*’cWﬂ%Rmo' 1
- NHCONH- , _-giéOQNH-_, ;NI-iNH—, -oNHEZO, -05-, -SC%, -S02-, ; H-; “S2NH-, or
- NHS0%0, -NR°CO;R°, -NR°NR°C(O)R°, -NR°NR°C(O)N(R°),, -NR°NR°CO,R®°,
' -C(0)C(0)R®, -C(O}CH,C(O)}R®, -CO,R°, -C(O)R°, -C(O)N(R°),,
-OC(Q)N{R%),, -S(0).R°, -SO;N(R%) 2, -S{O)R®°, ~-NR°SO,N(R°} 4,
-NR®°SO:R°, -C(=S)N(R°);, -C{=NH)-N(R°),, -(CH)/NHC(O)R®,
- {CH,) ,NHC (Q) CH(V-R®) (R®) ; wherein R° igs H, a substituted
15 or unsubstituted aliphatic group, an unsubstituted
heterocaryl or heterocyclic ring, phenyl (Ph), substituted
Ph, -O(Ph), substituted -O(Ph), -CH,(Ph), or substituted
-CHz(Ph); y is 0-6; and V is a linker group. Examples of
substituents on the aliphatic group or the phenyl ring
20 include amino, alkylamino, dialkylamino, aminocarbonyl,
halogen, alkyl, alkylaminocarbonyl, dialkylaminocarbonyl;
alkylaminocarbonyloxy, dialkylaminocarbonyloxy, alkoxy,
nitre, cyano, ca;boxy, alkoxycarbonyl, alkylcarbonyl,
hydroxy, haloalkoxy, or haloalkyl.
25 An aliphatic group or a non-aromatic
heterocyclic ring may contain one or more substituents.
Examples of suitable substituents on the saturated carbon
of an aliphatic group or of a non-aromatic heterocyclic
ring include those listed above for the unsaturated
30 carbon of an aryl or heteroaryl group and the following:
=0, =8, =NNHR', =NN(R"),, =N-, =NNHC(O)R", =NNHCO, (alkyl),
=NNHSO; (alkyl), or =NR*, where each R’ is independently



The term ~al kyl i dene chain" refers to an 5 optionally substituted,

strai ght or branched carbon chain that nmay be fully saturated or have one
or nore units of wunsaturation. The optional substituents are as fescri bed
above for an aliphatic group. A combination of substituents or vhf i/Bihess
is 10 permssible only if such a conmbination results in a stable or

chem Cﬁhb?ﬁ%{t@ﬁ% bl e conmpound. A stable conpound or CQ??K@%H‘ i:f’ gasi bl e

compou € that is not substantially altered wh

tenperature of 40 C or less, in the absence of noisture or other 15
chem cal ly reactive conditions, for at; least a week. It will be apparent
to one skilled in the art that certain conpounds of this invention nmay
exi st in sedectes fcomohpdrogen, sarchuntsatisaneited aniphatithgrogenpounds
being within_th e, of tfe i nvention. 20 _Unl ess otherw se stated,

structures dgprsglpégggﬁg?gi?\ IRRACIS §9RMRt  EFARIPFdeEal | stereocheni cal

forms of subetitueatsren the.alifeatl @rfolpcantigueatingfs, for each
asynmetric Therefore, single stereochemcal isoners as well as

enter.. ,
enant i orrerailg‘y ARiAPasHirebYtaMENes aRinqFeddosy ly heapegsant atsvbounds are

wi t hi nst ha1%¢RAiabcatBeny DY eid 4 D81 dilRea HAga i se stated, structures
depicted herein are al so neant to ‘i ncl ude conpdunds which differ only in

t he preseRe&YdRMdRECBELABY FoX ot G ldallapinesairbhat laxpsalikoxy exanpl e,
conpounds pRa¥LNg 30 t I ce repl acement of a
oARYLG o OCRIRSER! SAGIUESOICERY L SEe il

hydrogen by a deuteriumor tritium a’ carbon by a
13C- or Lagdspxyechbialeatkory arer wialldalketle scope of this invention. 0 7

JUN 7005 WO 02/ 060§Z?t§ﬁé§9&é%§§é§fé%ﬁ Qﬁ% Rgg%gé{eg(rj?gnbodi nent of

this invention relates to a net treating a 1*F¥nfection in
a mank8l Rromasdct hervofi;avomrisihegareyefldp ofing include -R*,

-N{R"),, -C{(O)R", -CO;R", -C{O}YC(O)R', -C(0) CH,C(O)R",
-SOzR*, -SO;N(R');, -C(=S)N(R*);, -C(=NH)-N(R'):, and
-NR'SO;R"; wherein R* is H, an aliphatic group, a
substituted aliphatic group, phenyl (Ph), substituted Ph,

15 -0(Ph), substituted -O{Ph), CH,{Ph), substituted CH,(Ph),
or an unsubstituted heteroaryl or heterocyclic ring.
Examples of substituents on the aliphatic group or the
phenyl ring include amino, alkylamino, dialkylamino,
aminocarbonyl, halogen, alkyl, alkylaminocarbonyl,

20 dialkylaminocarbonyl, alkylaminocarbonyloxy,
diélkylaminocarbonyloxy, alkoxy, nitro, cyano, carboxy,
alkoxycarbonyl, alkylcarbonyl, hydroxy, haloalkoxy, or
haioalkyl.

The term “linker group” or “linker® means an

25 organic moiety that connects two parts of a compound.
Linkers are typically comprised of an atom such as oxygen
or sulfur, a unit such as -NH-, -CH,-, -C(0)-, -C{O)NH-,
or a chain of atoms, such as an alkylidene chain. The
molecular mass of a linker is typically in the range of

30 about 14 to 200. Examples of linkexrs include a saturated
or unsaturated C,.¢ alkylidene chain which is optionally
substituted, and wherein one or two saturated carﬁons of

the chain are optionally replaced by -C(0})-, -C(0)C(0O)-,



i ni [ [ [ ffective 5 anbunt of a
adm nistering to said mammal a therapeutically e
compound having the fornula la or Ib: R R N/ RENR3IHNRHN s Ror
Fts la Ib 10 or a pharmaceutically acceptable derivative or pr odrlugN 2005
thereof, wherein Rl, R2, R3, R, and R5 are as described above. Exanples

of preferred Rl include optionally substituted phenyl, 2-pyridyl,
15 thienyl, pyrimdyl, imdazol-I-yl,

3-pyrid - I dyl, i m d . : i
i mpéazoﬂozqupfi&%)yrazol -1-yl, am no-pyrinidinyl, quinol PRY{US0I88SS I
am nobenzi m dazole, and indolyl. Preferred R9, if present, on the Rl ary

ryl ring include halogen, GN_oxo, R6, SR6, OR6, N(R6)2,
CC)rO\I?(Fa\"t)erZ,C)aC%ZRG, gO CON(R) COR6, N(R) TN R6, N(R) TnNRCO2R6, N(R) TN( R6) 2,
NC2, T, (haF6lHky!| yCOMMIRK R6) R, - COROE (8P2R6-NRe0,502NOR6) 2NpESRHR! es-N Rgf
such R9 groypsei gl ude t are pot Irmtedoto, g&ol- 2, 5-di one, :
R oooH NB U NHOBRH NS o o 2R “NHP@H2) MHGOZR,  CH2CO2R,
CF3 SO02R, - 26 N¥HCHEEH2®HGRH, N- SO2Me- pi peri di nyl, SMe, NH(CH2) 2NH2, and

[ dinyl. Preferred R2 and R3 groups include hal ogen, CN, CO02R6, ,
glngerRIG. Eiarrpl es of '%?%f%‘?%d“%y AGgpe ohaiptNredess D L2/ 060879

i . hyl , .et hyl
PCT/ US@ / 4886Pond bty | idbstia Bled, F st Gad RO EbhaEs JRLAY oY
t-butyl, 46@3, OH, }:ind @Bn. Exanpl es 01g pre erred% |?1%ﬁ1ﬁ%tb.c *
oc2( al | phagis MACENEFUINGD sathg acer( RY) Qégachnasowqmq)&mﬁ&-dfl yl), 5
QN G QN CY hD Y o1 OROEG L 20RLEPY  dve SONARLIRY)
CONH( pyrrolidinyl), CO2Et, and COZMe. ,
above “for an aliphatic group.
A combination of substituents or variables is
1¢ permissible only if such a combination results in a
stable or chemically feasible compound. A stable
compound or chemically feasible compound is one that is

not substantially altered when kept at a temperature of
40 °C or less, in the absence of moisture or other

15 -chemically reactive conditions, for at least a week.

It will be apparent to one skilled in the art
that certain compounds of this invention may exist in
tautomeric forms, all such tautomeric forms of the
compounds being within the scope of the invention.

20 Unless otherwise stated, structures depicted
herein are also meant to include all stereochemical forms
of the structure; i.e., the R and § configurations for
each asymmetric center. Therefore, single stereochemicél
isomers as well as enantiomeric and diastereomeric

25 mixtures of the present compounds are within the scope of
the invention. Unless otherwise_stated, structures
depicted herein are also meant to include compounds which
differ only in the presence of one or more isotopically
enriched atoms. For example, compounds having the

30 present structures except for the replacement of a
hydrogen by a deuterium or tritium, or the replacement of
a carbon by a C- or YC-enriched carbon are within the

scope of this invention.



Preferred conpounds of fornula la and IS include those having one or
nore, or nost preferably all, of the features selected fromthe group
consisting of: 10 (a) R is an optionally substituted aryl or heteroaryl

ring; (b) R2 and R3 are each independently selected from hal (C)Jgﬂg {}@
C02R6, OR, or R6; (c) RS is QO2R,.COAT, COR, CON(R7)2, Ar, ) E%r’ or

15 (CH and (d) RO is hal ogen, CN, oxo, N(R6) 2,
CON( RG)@}%% CON(R) COR6, N(R) T, C02R6, NRT" NRCD%WSW#S N( R6) 2,
NC2, T, (hal oal kyl), CO02N(R6)2, CORE, S02R6, or S02N(R6)2. 20 Nbr e

pr ef erred conpounds of formula la ang;db include those having one or

nore, or nost preferably all, of the features selected fromthe group
consisting of: (a) Rnei prerﬁec:ptsﬁoﬁabdm}iwbstdﬁ uthdes li'mcrgnsedmct ed from

phenyl, 2- : PYLI i d 5 thie

i mi dazol - Ii-)éth%g t&’ 3 ?4' JZ-E%F °é ?ggf% y?g yi, acrﬁ%&%y?’P%ﬁFh?? lﬂw nol i nyl ,
am noben2|anmm(dle,moneleﬂduhglreoﬁb)c&&ptﬁsﬂngjrmge&,tepl kexy, am noal kyl, or
hal ogen; R3.is.h drogen kox Ikoxy, aor hal ogen 30 (d) R is
hydr ogen o%&“% X’ m‘ﬂﬂ%h 6}‘ USRS EB2REEBFE EVRD) yN( R7) 2:
and () I%nd@dwaifoge&omﬁwunaxnav& SR ,chR{u,laN&RG),gr bCON(R ) 2, CO2Re6,
CON(R) COR6, or N(RT,CO2R6. 0 7 JUN 1005 WO 02/060879 PCT/ USQ /. 48855

-17- Sel ected conpounds of formula la are set forth in Table i bel ow.
Table 1. No. la- Structure .. .giNo. la- Strugture ~I ~I H

Ay

B or R®

Ia Ib

10 or a pharmaceutically acceptable derivative or prodrug
thereof, wherein R!, R?, R?}, R*, and R® are as described
above.

Examples of preferred R' include optionally
substituted phenyl, 2-pyridyl, 3-pyridyl, 4-pyridyl,

15 thienyl, pyrimidyl, imidazol-1-yl, imidazol-2-vy1,
pyrazol-1-yl, amino-pyrimidinyl, quinolinyl,
aminobenzimidazole, and indolyl. Preferred R®, if
present, on the R aryl or heteroaryl ring include
halogen, CN, oxo, R®, SR®, OR®, N(R®),, CON(RS),, CO.R®,

20 CON(R)COR®, N(R)TaCO;R®, N(R)T.NRCO,R®, N(R)T.N(R®),, NO;,
Tn(haloalkyl), CO;N(R®),, COR®, SO,R®, or SO,N(R®),. Examples
of such R’ groups include, but are not limited to, pyrrol-
2,5-dione, NR,, OR, CO,H, NO,, OH, NHCOR, NHCO;R,

NHCH,CO;R, NH({CH,),NHCO.R, CH2C02R,_ CF;, S0O:R,

25  NHCH(CH,OH) COH, N-SO;Me-piperidinyl, SMe, NH(CH,),NH,, and
piperidinyl.

Preferred R?* and R’ groups include halogen, CN,
CO;R®, OR®, and R®. Examples of preferred R’ groups .
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include Br, F, C1, cooﬁ, CN, OMe, methyl, ethyl, t-butvyl,
CF;, OH, and CBn.
Examples of preferred R® include CO,(aliphatic),
C(=NH) -NH;, and CON(R’), such as CO(piperidin-1-yl},
5 CONHEt, CONHMe, CONH (cyclopropyl), CONH (isopropyl),
CONH(propyl); CONH (pyrrolidinyl), CO;Et, and CO.Ma.
Preferred compounds of formula Ia and Ib
include those having one or more, or most preferably all,
of the features selected from the group consisting of:

10 (a) R' is an optionmally substituted aryl or
heteroaryl ring;

(b) R® and R*® are each independently selected from
halogen, CN, CO,R®, OR®, or RS;

(c) R® is CO;R, COAr, COR, CON(R"),, Ar, (CH;) yCOsR, or

1s (CHz)yN(R"),; and

(d) R’ is halogen, CN, oxo, R®, SR®, OR®, N(R),,
CON (R®),, CO;R®, CON(R)COR®, N(R)T,CO.R,
N (R) T.NRCO,R®, N(R)T.N(R%),, NO., Ta(haloalkyl),
CO2N(R®),, COR®, SO;R®, or SO,N(R%),.

20 More preferred compounds of formula Ia and Ib
include those having one or more, or most preferably all,
of the features selected from the group consisting of:

(a) R' is an optionally substituted ring éelected
from phenyl, 2-pyridyl, 3-pyridyl, 4-pyridyl,

25 _ - thienyl, pyrimidyl, imidazol-1-yl, imidazol-2-
Yl, pyrazol-l-yl, amino-pyrimidinyl, quinelinyl,
aminobenzimidazole, or indolyl;

(b) R? is hydrogen, alkoxy, aminoalkyl, or halogen;
(c) R? is hydrogen, alkoxy, aralkoxy, or halogen;

30 (d) R* is hydrogen or (CH,),R%;

(e) R® is CON(R’),, Ar, (CH;),CO.,R, or (CH2) yN(R7) ,; and
(£) R’ is halogen, CN, oxo, R®, SR®, ORS, N (R%),,
CON(R®)., CO,R®, CON(R)COR®, or N(R)T.CO:R’.
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Selected compounds of formula Ia are set forth

in Table 1 below.
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Selected compounds of formula Ib are shown in

Table 2 below.
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HHO 7 JUN 2005 WD 02/060879 PCT/ USO1/ 48855 -32- Anot her enbodi nent of
this invention relates to conpounds of formula lia or lib RRL_ Rz W\

N/ RBR3 NHNERs HN >=O R "NCR or R7Z/N-R7 liaiib 5 or al7 JUN 7005
pharmaceutically acceptabl e derivative or prodrug thereof, wherein: Wis
nitrogen or CRa Ra is selected from hydrogen, halogen, -CF3, R, -OR, or

10 -N (ﬁp %fl Is an aryl or heteroaryl ring, wherein said ring is
optional'l'y su(B‘s ituted by up to four R9; wherein an ROPCTHBRVIS8Eent in the

ortho-position of RL taken together wth R2 may forma fused, unsaturated
or partially 15 unsaturated, optional_%g_substitut ed 5-8 nmenbered ring
having 0-2 ring heteroatons selected fromnitrogen, oxygen, or sulfur; R2
and R3 are each i ndépetbent eypbedlinvenedof r uimi K6invdrad 05e ve AN esSRG, OR6,

N( R6) 2, N ( 2, NRCOR6, NRN(R6)2, CORE, COZR6,
COCOR , S02 SCJZN: %(fgr%alal\lagﬁg%l Eegll)’ R2 and R3 are taken together to
forma fused, unsat urated or gpartially unsaturat ed

S o

)=o >=0
N
R R’ or AR

ITIa IIb

©or a pharmaceutically acceptable derivative or prodrug

thereof, wherein:

W is nitrogen or CR?;

R* is selected from hydrogen, halogen, -CF;, R’, -OR’7, or

10 -N(R"),;

R!' is an aryl or heteroaryl ring, wherein said ring is
optionally substituted by up to four R®; wherein an R’
substituent in the ortho-position of R! taken together
with R? may form a fused, unsaturated or partially

15 unsaturated, optionally substituted 5-8 membered ring
having 0-2 ring heteroatoms selected from nitrogen,
oxygen, or sulfur;

R? and R® are each independently selected from RS,
halogen, CN, SR®, OR®, N(R®);, NRCO,R®, NRCON(R®),,

20 CON(R®)2, NRCOR®, NRN(R®),, COR®, CO,R®, COCORS, SO;RS,
SO:N(R®),, or NRSO;R®; or R? and R?® are taken together to
form a fused, unsaturated or partially unsaturated,
optionally substituted 5-3 membered ring containing 0-2
ring heteroatoms selected from nitrogen, oxygen, or

25 sulfur;

R* is selected from R®, CON(R®), COR®, CO,R®, COCOR®, SO,RS,
SO:N(R®)2, or (CH,),R?;



optionally substituted.5-8 nenbered ri_gg_cont aining 0-2 ring heteroatons
sel ected from nitrogen, oxygen, or 25 | fur; R is selected from]Fgg“Z
CON(R6), CORE, CO2R6, COCOR , SO02R6, SO2N(R6)2, or (CH2)yR2; -33- QH%N
1005 y is 1-6;.each Ris independently selected from hydrogen or an
optionall nyJCI%S'}T?Ut ed aliphatic group having one to six carbons; 5 Ar is

a five nenpgrgdrheser RaEybndbRtBYOEEEEY edOEromty@myten of ngn wherein
said ring I's optionally substituted by up to three substituents selected

from oxo, hapdgomaldy, SubEtifsiteRel NHRBLINHEXREP REFORARSNE 3
CONHR8, SO02R8,. NHSQ02NHR8 or SO2NHR8; 10 each R6 is independently sel ected
fromR7 or arcl’ldcptq aﬂﬂsy substituted group selected from al koxy,

hydroxyal kyt, i shgt ei 9eysbberhbdt Regeyeheyllal heterarggclek aldyl, aral koxy,
aryl oxyal kyl , heteroaryl, heteroaral kyl, _ heteroaral kox

. ,_or
het er oar ayl oxpaitieAYClNE eddd RWRRFeHdetRdeht Py 38 QE’Féﬂr’f-“rl&M hydr ogen or
an opti onal ls\(xbsslﬁtlsttdr{éﬁ Eig(nﬂﬂawt&r?rgéo Q@YEﬂQnEEGSEQe&ie)ﬁ NS, or

two R7 on thé sdame nitrog ken together with the nitrogen optjonally
forma four toxo,sihalepher Csatngat &, ooREnsMERT atdeaCORY e MFESRFHR i ng 20

having one to three hetgroatons, R8 is asCl-C4 aliphatic group, wherein
two R8 on adj@Fenmt COYEE t i eH2F of Nﬂrs,oszanoﬁfg?S\HﬂTeteroaryl ring, may be

taken qfpge 6L tNehdpb SR VEDi 8818L0BR EooORM 8r bAr eptionsily
rrerrberledé f%%gg iﬁfngs 25 e%ch R9 ?2 i ndependently sel ected from_oxo,

hal ogen, CN, su¥%ge;ithiendl aedky|gel et eSRELCORELRORE, Wy ]R6)2,
NCR) TOON, Re e SR ) 2 R LR KRS B oy PRI R0) 5 |
NR) TNCORS, NG CRbry 1 6y AR T SR FB2y LN RETaS0RRR L IR OR ) 2,
heterocaralkoxy, or heterocarayloxyalkyl;

1% each R’ is independently selected from hydrogen or an
optionally substituted aliphatic group having one to
six carbons, or two R’ on the same nitrogen taken
together with the nitrogen optionally form a four to
six member, saturated or unsaturated heterocyclic ring

20 having one to three heteroatoms;

R® is a C;-C4 ‘aliphatic group, wherein two R? on adjacent
positions of Ar, or an aryl or heteroaryl ring, may be
taken together with their intervening atoms to form a
three to six membered fused ring;

25 each R’ is inaependently selected from oxo, halogen, CN,
NO,, Ta(haloalkyl), R®, SR®, OR®, OR®, N(RS), CON(R®)z,
CON(R)COR®, COR®, CO,R®, CO,N(R®);, COCOR®, SO;R®,
S0,N{R®) 2, N(R)TaCOzR®, N(R)TACON(R®)z, N(R)TaN(R®)z,

N(R) T,NRCO;R®, N (R)TuNRCON (R®),, N(R)T4COR®, N{R)T.NRCOR®,

30 N (R) ToSO;N (R%)2, N(R)TaSOzR®, TaPO(OR’)}z, TnOPO(OR’)2,
T,SP(OR7)2, TuPO(OR’)2, Or TWNPO(OR')2;

_ each Q is an independently selected C1-C3 branched or
straight alkyl;

T is selected from -Q- or -Qu-CH(Q,-R%)-; and



TnSP(OR )2, TnPQ(OR )2, or TNPQ(OR7)2; each Qis an mdependentl%/ sel ected
Cl1-C3 branched or straight alkyl; T i$3%elected from-Q or JUN 7005
-Qm CH( QM R2)-; and -33a- 07 JUN 2005 each mand n are independently
sel ected fromzero or one. 07 JUN 2005 WD 02/060879 PCT/USQO /48855 - 34-
Exanpl es ofegsrlefrerared miaraciuderepdeohal| gelegbsti fyoad Zgigenpr, one.
2-pyridyl, 3-pyridyl, 4-pyridyl, thienyl, pyrimdyl, imdazol-i-yl,

i mdazol -2-yl, pyrazol-I-yl, am no-pyrimdinyl, quinolinyl, 5

am nobenzi m dazole, and indolyl. Preferred RO, if present, on the Rl aryl
or- heteroaryl ring of fornula Ila or IIb include hal ogen, CN, oxo, R6,
SR, OR6, N(R)2, CON(R6)2, CO2R6, CON(R)COR6, and N(R) T~COZR6. Exanpl es
of such RO groups include, but are not limted to, pyrrol 10 2,5-dione,
NR2, OR, CO2H, NO2, OH, NHCOR, NHCO2R, NHCH2CO02R, NH (CH2) 2NHCO2R,
CH2C2R, CF3, SO02R,. NHCH(CH20H) CO2H, N SO2Me- pi peri di nyl, SMe,

NH( CH2) 2NH2, and piperidinyl. Preferred R2 and R3 groups include hal ogen,
CN, 15 CO02R6, OR6, and R6. Exanples of preferred R3 groups include Br,
F, d, COOH, CN, Owe, nethyl, ethyl, t-butyl, CF3, OH and OSn. Preferred
conmpounds of formulae lia and fib include those having one or nore, or
nost preferably all, 20 of the features selected fromthe group
consisting of: (a) R is an optionally substituted aryl or heteroaryl
ring; (b) R2 and R3 are each independently selected from hal ogen, CN,
CO2R6, OR6, or R6; 25 (c) RO is halogen, CN, oxo, R6, SR6, OR6, N(R6)2

, CON(R6) 2, C02R6, CON (R) CORE, N (R) T.C02R6, N(R)T"NRCOZRS,

N( R) T"N(R6) 2, NO2, T"(hal oal kyl),



CO2N(R6) 2, CORE, SO2R6, or SO02N(R6)2. Mre preferred conpounds of formula
Ila and I'1b 30 include those having one or nore, or nost prefegabyy Zﬁdﬁ"
of the features selected fromthe group consisting of: (a) RLis an °°
optionally substituted ring selected from phenyl, 2-pyridyl, 3-pyridyl,
4-pyridyl, 0 7 JUN 2005 WO 02/060879 PCT/ US01/ 48855 -35- thienyl,
pyrimd Lohdazol -i-yl, imdazol-2- yl, pyrazol-Il-yl, am no-pyrimdinyl,
qui nol i ﬁif??b&gﬁ?nobenzi m dazol e, or indolyl; (b) R is WHFSB{:{!;?“ al koxy,
am noal kyl, or halogen; 5 (c) R3 is hydrogen, al koxy, aral koxy,

or. halogen; (d) R4 is hydrogen or (CHZ). YR2, and (e) RO is hal ogen, CN,
oxo, R, SR6, OR6, N(R6)2 CON(R )2, CO2R., CON(R) COR6, or N(R) TC2R .
Anot her embodi nent ofX3ApLes RfemuefienredaRésinoldde coppioamds) wf formul a

B | et Mo Sl e Tl i
prodrug t héhéenylwheyeimidiW, simidezoden -gfl , CRRidRzols25¢t ected from .
Subst [t ut e e et Ao R il GHGRORARD: SUbSt i tuent 15 i ¢ he
or t ho- posi amencbehz Ride #ylesaiahdRngah gl t UBBLFERYQERt akgn toget her
present, on the R' aryl or heteroaryl ring of formula ITa
or IIb include halogen, CN, oxo, R®, SR®, OR®, N(R®),,
CON(R®),, CO,R®, CON(R)COR®, and N{R) T,CO;R®. Examples of
such R? groups include, but are not limited to, pyrrol-
10 Z,S-dione, NR;, OR, CO;H, NO,, OH, NHCOR, NHCOR,
NHCH;CO;R, NH (CH;),NHCO,R, CH,COR, CF3;, SOiR,
NHCH (CH,OH) CO,H, N-S0;Me-piperidinyl, SMe, NH(CH,) 2NH,, and
piperidinyl.
Preferred R? and R® groups include halogen, CN,
15 CO.R®°, OR®, and R®. Examples of preferred R® groups
include Br, F, Cl, COOH, CN, OMe, methyl, ethyl, t-butyl,
CF,, OH, and OBn.
Preferred compounds of formulae IIa and ITb
include those having one or more, or most preferably all,
20 of the features selected from the group consisting of:
{a) R' is an optiocnally substituted aryl or
hetercaryl ring;
(b) R? and R?® are each independently selected from
halogen, CN, CO,R®, OR®, or RS;
25 (c} R® is halogen, CN, oxo, RS, SR®, OR®, N(R®).,
CON(R®)z, CO;R®, CON(R)CORS, N(R)T.CO;R®,
N (R) TaMRCO:R®, N(R)T.N(R®);, NO,, T,(haloalkyl),
CO:N(R®)2, COR®, SOR®, or SO,N(R®),.
More preferred compounds of formula IZa and IIb
30 include those having one or more, or most preferably all,
of the features selected from the group consisting of:
(a) R is an optionally substituted ring selected

from phenyl, 2-pyridyl, 3-pyridyl, 4-pyridyl,



with R2 to forman optionally substituted 5-7 nmenbered ring containing
0-2 ring heteroatons selected from25 nitrogen, oxygen, or sulfur; -36 0 7
JUN Z005 R2 and R3 are each independently selected from R6, Hhl digem]lsCN,
SR6, OR6, N(R6)2, NRCO2R6, NRCON(R6)2, CON(R6)2, NRCOR6, NRN(R6)2, COR6,
CO2R6, COCOR6, SO02R6, SO02N(R6)2, or NRSO2R6; or R2 and R3 are taken
togeth orma fused, unsaturated or partially rat ed,

opti on(;f[?tygg%g@ti tuted 5-8 nenbered ring containing O- %%de %2t er oat ons

selected fromnitrogen, oxygen, or sulfur; R4 is selected fromReG,
CON(R6), CORE, (C02R6, COCOR6, SO02R6,-35L0 SO2N(R6)2, or (CH2)yR2; y is 1-6;
R5 is selected fron}lR?, Ar, CQAr, CON(R7)Ar, (CH2)yCO2R, (CH2)YyN(R7)2,
C(=NR10) - N(R7) 2, CFREEY) - NREARI e =dpidege) 2 1 - b Rej 9az@hoR: ~ COR,~ SO2R
or SO2N(RN) 2; 15 Ap1] Sprd 2P oDl lRELGE R Ml ny I SROGYEL Y OF
carbocyclyl ring, wherein said ring is optionally “sub tltutedylb’y up to

t hr ee subst it uent s28enelenzinkd#folseo othdndgdrt;CN, N2, R8, ORB, NHRS,

NHCOR8, NHCONHRB,) g : N N?Bﬁ r SO2NHR8: 20 each Ris
i ndependent |y Sg)l)ecge fk}kom %%r'og%g%%%y’aﬁﬁggp i oﬁgi I?/Pgrbagscﬁ%rtrt ed

al i phabi ¢ grougcha®i ntg dneitagersi »alkaxlyonaratkoky Rbor isalagependent | y
selected from I%é%oE.; aj. q,ptd' oon%lnl Yr s(%gs if%zgt ed .group sel ected from al koxy,
hydr oxyal kyl , eteroc,yyc yr’{ ) heteroéiﬂt Cy?%‘flkyl , aryl, aral kyl,

aral koxy, aryl deyaRkyls Hecteyesar yiN, beber Bfy aiéy| orS hat ex®pay al koxy, or

het er oar ayl oxyal kyl. h (3 ndly selected from hydrogen or an
optionally substi t%]?%gfﬁglzr ?%%ﬁ ¢ gggggpﬁgﬁ%i'né’roﬁ‘éR‘gEnc%ssi X carbons, or
two R7 on the sane mhothgenetpd@imdmgeithahiel ihveheisht reDereoptboNal |y

forma_four
0 ?0 O%om%%unds of formula IIIa or IItb:

NN X
N7 N
[ A A
- |
= P
N R? R
I wes
/
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HN R HN
‘hs or }ﬁ
IIIa IIIb

15 o©or a pharmaceutically acceptable derivative or prodrug

thereof, wherein:

W is nitrogen or CR?*;

R* is selected from hydrogen, halogen, -CF;, R’, -OR’, or
-N(R"),;

20

Ring A is optionally substituted with up to three R?;

wherein when an R?
of Ring A, said R®

with R? to form an

substituent is in the ortho-position
substituent may be taken together
optionally substituted 5-7 membered

ring containing 0-2 ring heterocatoms selected from

25 nitrogen, oxygen,

or sulfur;



si x nmenber, saturated or unsaturated hfé?grocycl ic ring having one to
t hree heteroatom; 0 7 JUNN 2005 - 36a is acCl-c4 allphatl

wherein two Re on adj acent p05|t| ons of Ar, or an aryl or heteréwgqﬂﬁ
ring, may _he

90 (3 k h
with thei & |ﬁPgZ§i#‘%‘\lﬂ% %?SSh 1o égg%gé%lgf%g%fo%e%?)é@én%%%r eélaf 52e2|09|etng,er

each RO is |Hggg%@ﬂenthy sef ecortl, N o®A)0x0 NRICal,BH e YROMY (R

T (hal oal kyl T ORS, R62 5 R). COR6,
(I)(ZRg 0?:02%(4):@1)1221‘5)@@0@3@ @2N@N( 'M)Féé%%%‘ir Cg\l(ﬁ CO\I(R6)2

N(R) T" N( R6 N 1. £ORG, " NRCORG,
N§ R%T S(()ZN% S’%N‘ﬁ)’ﬁeﬁ 5% %Egoi’ “pcy W&fé@ s%%&&g

T"PQ(OR ) 2,- ebrik" APEGSRA), 2un%@t©a:@fteﬁ s epﬁarmﬂ&bbyldenshyuselte@t.ed Cl-C3
branched or straight alk Tis selected from, - Et %‘S R?z) each
mand n are Dnaépéﬁélébftﬁ ¥>§§I1§éltt&ﬂi f@‘oﬂn%?kbe’é?doﬁéng SRECRIBLS Ja%ct ed
fromR or Ar,HéS EESQEggﬁR%eﬂéh%%§¥¥¥Bm ﬁmtE%QQnA ekvbenmulae Illa

and 111b incfd FEESe )2, "CON(R6) 2, CO2R6,
CON( R) COR®, gﬁdi(:R)T (I)2R6 Exanpl es of such R9 groups i ncl ude, but are

not limted .to, pyrrol 5- di_gne,

NHOO2R,  NHEH2ECPRL eqiteeHS rmH&ZRCO%ZRCO% ng% W&%ﬁ) CORH,
N- S02 pi pegh 4y, SME, ¢ SZ:I-RZ)ZNHZ and piperidinyl. Preferred R2 and
R3 gr%/gps |nclgtc[iggh)azlo en N(I::l'% CO2R6, OR6, and R . Exanples of preferred

R groups ¥5is rict@ide Br F cd, COOH, CN, Owe, nethyl, ethyl, t-butyl,
IS al{gjls selec%rga efsro]c FP’refA r%& 'MPH@@Z(?&B%@&)

(CHz)yN(R7)2, C(=NR'®)-N{(R7)z, C{(=NR'?)-NRCOR,
C(=S)-N(R"},, CON(R7)2, CO;R, COR, SO;R, or SO,N(R’)z;

15 Arlis a five membered heteroaryl, heterocyclyl, or
carbocyclyl ring, wherein said ring is optionally
substituted by up to three substituents selected from
oxo, halogen, CN, NO;, R®, OR®, NHR®, NHCOR®, NHCONHR®,
COR®, CONHR®, SO,R®, NHSO,NHR® or SO,NHR®;

20 each R is independently selected from hydrogen or an
optionally substituted aliphatic group having one to
six carbons; ;

each R® is independently selected from R’ or an optionally
substituted group selected from alkoxy, hydroxyalkyl,

25 heterocyclyl, heterocyclcylalkyl, aryl, aralkyl,
aralkoxy, aryloxyalkyl, heteroaryl, heterocaralkyl,
hetercaralkoxy, or heteroarayloxyalkyl;

each R’ is independently selected from hydrogen or an
optionally substituted aliphatic group having one to

30 six carbons, or two R’ on the same nitrogen taken
together with the nitrogen optionally form a four to
six member, saturated or unsaturated heterocyclic ring

having one to three heterocatoms;



C(=NH)-NH2, and CON(R7)2 such as CO(piperidin-l-yl), CONHEt, CONBINBJUN 2005
CONH( cycl opropyl ), CONH(i sopropyl), 363€8NH(propyl), CONH(pyrrolidinyl),
CO2Et, and CO2Me.. Preferred conpounds of formulae Illa and I1lb include
t hose havi ng one or nore, or nost preferably all, of E;he features

sel ected f ROMShe §roum AemIatihgrAup 0 WhPUNDOIE D B/

PCTI USCJ/48855 3- from
hal ogen, R %61 E%G %%‘ﬁ?b 3&5 h&é%e&%ﬁn}% PT&%EI(%%)Z Ar,
(CH2) 7TCO2R, or (CHZ)yN(R7)2 and 5 (c) RO is halogen, CN, oxo, R, SR,
OR6, N(R6)2, CON(R6)2, CO2R6, CON(R) COR6, N(R) T, CO2R6, N(R) T"NRCO2RSG,
N(R T N(R6)2, N2, T.(haloalkyl), QG02N(R6)2, CORE, SO2R6, or SO02N(R6) 2.
More preferred conpounds of formula Illa and 10 nib include those having
one or nore, or nost preferably all, of the features selected fromthe
group consisting of: (a) R2 is hydrogen, al koxy, am noal kyl, or hal ogen;
(b) R3 is hydrogen, al koxy, aral koxy, or halogen; 15 (c) R4 is hydrogen
or (CH2)YyR2; (d) R5 is CON(R7)2, Ar, (CH2)yCQO2R, or (CH2)yN(R7)2; and (e)
RO is hal ogen, CN, oxo, R6, SR, OR, N(R6)2, CON(R6)2, CO2R6,

CON(R) COR6, or N(R) T"C02R6. The conpounds of this invention nmay be
prepared 20 in general by nmethods known to those skilled in the art for
anal ogous conpounds, as illustrated by the general Schenes | through VII
shown bel ow. The details of the conditions used for preparing these
conpounds are set forth in the Exanples. 25 Schene | Br NO2 Ar NO2



NH2 |- NHZ - 12 Ar NH2 NH (c), (d) Ar N H+ H2NXS. Me E N NYORy MIK{IZZ”H o)
3450 7 JUN ?985 WD 02/060879 PCT/ USO /48855 -39- Reagents and 005
conditions: (a) Ar-boronic acid, PdCl2(dppf), K3P04, DM, 95C, 18 hours;
(b) 40 psi H2, 10% Pd/C, EtOAc; (c) ROCOCL, NaOH, H20O 0C; (d) p-TsOH, .
ROH, reflux, 1 5 hour. The conpounds 2 are prepared by treating a

sol uti oy oafrpdasks ono-2-nitroaniline (1) in DMF with an P@l’/é{%ol?ﬂéa‘%:‘,‘i c acid
(1.2 equival ents), potassium phosphate 10 (1.3 equival ents), and dichl oro-

(di phenyl phosphi nof errocene) pal I adium (0.1 equivalent). The resulting

m xture is heated at 95C for 18 hours3t-hen cooled to roomtenperature and
diluted with_ethyl,. acetate.. The,crude product is isolated by agueous work
15 up then cBﬁ}égﬁtF%?%%‘?ﬁ "(faF}u%hef‘ﬁe lggﬁfgﬁf‘i“é?ea?%ms pt? iF9% ™ By silica
gel chromat oghaplytd os it funtbededA fullede riagi ety of substitutions on the

aryl ring ar gmenable to this reaction. Exanples of suitable
subst i t ut &RShd uASubREFRIAIGN LY ISYESESS ERePUEES . bdlo®emr Mot |imited

to, those sefjof or# inklod®) ey 1 @MOwRs &TPewAd 349 ,Pr 8pa(£d by treating
a solution of 2 in ethyl acetate w th 10% pal [ adi um“on car bon

(0. 1g/ ®nol ) &AN (RhEOR%es ORI ngC@Rs peRQiNbIR hy drafsiRst e80R°, 40 psi while
shaki ng at aghigiis)te 4 Oky o) 825 T, lyst is renoved by
filtration andztﬂie)f'l W%%Eb"g}?{)ﬁcen(%r)gfgff%%ﬁhc%ggf%@ﬁ E’r'd 3. Conpounds
of fornul a SNARETERSSaREA MR TNEBEON pRBpar NHB) BaCOR° Ut NOR) THNRCOR

2:methyl - 2 IR RS, (funf sl VRlGTok A AbBYKR) Y, O or mat e (2
T,SP(OR’},, T.PO(OR");, or T,NPO(OR").;
10 each Q is an independently selected C;-C; branched or
straight alkyl;
T is selected from —~Q- or -Qu-CH{Qn-R?) -;
each m and n are independently selected from zero or one;
and R'Y is selected from R’ or Ar. . |
15 Preferred R?, if present, on Ring A of formulae
IXTa and IIIb include halogen, CN, oxo, R®, SR®, ORS,
N{(R®),, CON{R®),, CO,R®, CON(R)COR®, and N(R)T,CO»R®.
Examples of such R’ groups include, but are not limited
to, pyrrol-2,5-dione, NR:, OR, thﬁ, NO,, OH, NHCOR,
20 NHCO;R, NHCH,CO,R, NH(CH,),NHCO,R, CH;CO;R, CF,, SO,R,
NHCH (CH,OH) CO;H, N-SO;Me-piperidinyl, SMe, NH(CH;),NH,, and
piperidinyl.
Preferred R® and R® groups include halogen, CN,
CO;R®, OR®, and R®. Examples of preferred R® groups
25 include Br, F, Cl, COOH, CN, OMe, methyl, ethyl, t-butyl,
CF,, OH, and OBn.
Examples of preferred R® include CO,{(aliphatic),
C{=NH) -NH;, and CON{(R’), such as CO(piperidin-1-yl),
CONHEt, CONHMe, CONH({cyclopropyl), COMH{isopropyl),
30 CONH(propyl), CONH(pyrrolidinyl), CO;Et, and CO;Me. .
Preferred compounds of formulae IIIa and IIIb
include those having one or more, or most preferably all,

of the features selected from the group consisting of:



30 water at OC. To this solution is added 25% aqueous sodi um hydroxide in
a dropwi se fashion over 1 hour until the pH stabilized at 8. Acetic acid
is then added to achieve pH 5 then sodium acetate trihydrate (1_17 JUN 2005
eaui valent) and a solution of 3 (1 equivalent) in ROH are 0 7 JUN 2005 WO
02/ 060879 PCT/ USOL/ 1S855 -40- added. p-Tol uenesul fonic acid (catalytic
armunt)“josum%isqu and the resulting m xture heated at ref lux for 1 hour.
The reacti oh mxture is then cooled to anmbient tenper ZCHUSOHHESYI | ut ed
with ethyl acetate. After 5 aqueous work-up,. the crude product is
purified by preparative HPLC to affoygl 5. 0 7 JUN, 2005 WO 02/060879
PCT/ US01/ 48855 -41- ,Schene, 11 M Me M, xO Br N2 (a) e B NO2 (b) Ar a
N2 a N2 NH -(&) Rnppd B’ 2re pagheidndenandenntly t sehsctdd)from
bi s(pi nacol ato)di b KQ&ae, 22( f) 5O, BOC, (b) ArBr, K3P04,
PdC12(dppf) , DIVBO,HESQ%?nSC e’rne&%lg ébéc:I\E/Hg sﬂ%:ogg‘san al ternative method for
10 preparing cd#@o@ﬁdii_CQStRar COAg, OBy | @ON1RT)L, efu, vabrnt fo,ks &€pnbi ned -
wi t h bi s(pi nacol at i)b ) (1._2 .equival ents), PdCl2(dppf) (0.1
equi val ent), and K ¢3 ' eddi hfents) in DVMBO, and the resulting mxture
is heabed at 8@C ROrid trdimyen, TR bRact RON FRXKL Wi i g (RYQl ed to 15
anbi ent terrperatur& I&@?J} the_aryl br?n‘i de (1-1 equivalents) is added
fol l owed by the furPREF 'addFPifon GPN(REPRR ( XN @JFaFR®ent s) and PACL2(dppf)
(0.1 equival ent). nTRerieedbki g @)X(M(RS),S Rea! o @L123%x{95 another 72

CO;N(R®),, COR®, SO;RS, or SO,N(R%),.

More preferred compounds of formula IIIa and

10 IIXb include those having one or more, or most preferably

all, of the features selected from the group consisting

of:
{a) R? is hydrogen, alkoxy, aminoalkyl, or halogen;
(b) R’ is hydrogen, alkoxy, aralkoxy, or halogen;
15 {c) R! is hydrogen or (CH&)QRZ; '

(d) R® is CON(R’),, Ar, ({CH,),CO:R, or (CHz) N(R");; and
(e) R’ is halogen, CN, oxo, R®, SR®, OR®, N(R%),,
CON (R®},, CO;R®, CON(R)COR®, or N(R)T.CO:R®.
The compounds of this invention may Be prepared
20 in general by methods known to those skilled in the art
for analogous compounds, as illustrated by the general
Schemes I through VII shown below. The details of the
conditions used for preparing these compounds are set
forth in the Examples.
25
Scheme I
Br NO, Ar NO,
X @ (®)
NH, —_— NH, ——

1

2 S U PRI S o
. S—N_O,
U HaN oMo N OYR
H

NH,
3 4 ' ‘ 5

-—

L)V ]



hours then allowed to cool to roomtenperature. 20 Purification by
chromat ography affords conpound 2. Schene Il Me NH2 (a) \ | 5”?&¥ﬁ)

|l N--NH NH2 N, N>-NH6 7 HH la-84 25 Reagents and

condltlons

BrCN, THF, MeOH, water, room tenperature; (b) EtNCO THF, ref lux. Using
the preparation of conpound nunber la-84 30 to iIIustrate Schene 111
above shows the general nethod 0 7 JUN 2005 WO 02/060879 PCT/ US01/ 48855

-42- u§¥80ygwgﬁreparlng conmpounds of formula Ila. st artG™

prepared according to the nmethod described in schene |

%% rial 6 is
at steps (a) and

(b). Conpound 7 is prepared by treatjgig 6 with cyanogen bromi de in
acetonitrile at 5 roomtenperature over night. Agqueous work-up affords 7.

Conmpound | a-84 is prepared from7 by treating with ethyl

I socyanate in

THE at refRedgeantsr amdghndihéossudéa) phodeantoniss griidf,i @dChy(dwmlar ati ve
chr onat ogriapby, tmMF afdsscg La- Bdurdp Bshene dad MeMeiodl bR, Giddho:
Boc. N., NH &)a)ao‘%@‘élf}'_Nath C{o 'VQ)"Q 8(%%%0}!’\'@6}1 Bredf1i,Br sNH2 8 9 10

11 ngi(mﬁoc NYN { (

" The compounds 2 aré”prépared by treating a

solution of 4-bromo-2-nitroaniline (1) in DMF with an

arylboronic acid (1.2 equivalents), potassium phosphate

10 {1.3 equivalents), and dichloro-

{(diphenylphosphinoferrocene)palladium (0.1 equivalent).

The resulting mixture is heated at 95°C for 18 hours then

cooled to room temperature and diluted with ethyl

acetate. The crude product is isolated by aqueocus work-

15 up then concentrated in vacuo. The concentrate

purified by silica gel chromatography to afford

is

2. A

wide variety of substitutions on the aryl ring are

amenable to this reaction. Examples of suitable

substituted and unsubstituted aryl groups include, but

20 are not limited to, those set forth in Table 1 above.

Compound 3 is prepared by treating a solution

of 2 in ethyl acetate with 10% palladium on carbon

(0.1g/mmol} and the resulting suspension hydrogenated at

40 psi while shaking at ambient temperature for

2 hours.

25 The catalyst is removed by filtration and the filtrate

concentrated in vacuo to afford 3.

Compounds of formula 5 are prepared by first

preparing a solution of 2- methyl -2- thlopseudourea (4, 1

equivalent) and alkylchloroformate (2 equivalents) in

30 water at 0°C. To this solution is added 25% aqueous

sodium hydroxide in a dropwise fashion over 1 hour until

the pH stabilized at 8. Acetic acid is then added to

achieve pH 5 then sodium acetate trihydrate (1

eauivalent) and a solution of 3 (1 equivalent) in ROH are



HNO HNNH 12 ~NH2 | NHZ + N} 2 H2SO (d) BCC, N. -, , NYN Q]? I\(g\)’MHZ H
Ne 14 N H la-86 15 Reagents and conditions: (a) EtOH 80C, 4

(b) PdC12(dppf), K3P04, 95C, 48 hours; (c) Pd/C, H2, 50 psi, 6 hours; (d)
2- met hyl - 2-t hi opseudourea (14), EtOCOCl, 80C, 18 hours. 20 Using the
preparation of conpound nunber [a-86 to illustrate, Schenme |V above shows
a gener& thod that nay be used for preparing conpounds of fornula
I11a. ‘ﬁﬂ% fi?10 is prepared from 5-brono- 2-chl or opy HGHHoNes85% 8) and

N- Boc- et hyl enedi ami ne (9) by heating a m xture of O 7 JUN 2005 WO

02/ 060879 PCT/USQ /-48855 -43- 8 and _§4._n ethanol at 80C for 4 hours.
Compound 12 is prepared from 10 and 11 according to the nethod described
in Scheme BAd e@onp@u'ﬁ@llllenfemlmmq @qmbﬁa:laeallytﬁﬁ ¥hmaunsjeps (c) and (d)

according tLgsshe Schene V NH2 (a) OMe OH z
-r ( / ONH 15 1 ?bp% aﬁ‘gs‘&? %ﬁ‘E arefons: rehlus E8E FHE, MeOH,
wat er, rooheurenpBhat vesct {dy rﬁb&ﬁ@l;sp&thleﬂl BBo1kal BY LhsiPKeparation of-
: corrpound n er alxb 1 15 thlr | u tra e, Scheme V above shows a general

met hod tha e 1 1%‘9@; eth¥doanasabe . f ohften | b.
aqueous work-up, the crude product is purified by

preparative HPLC to afford 5.



Compound 16 is prepared from 15 according to the nethod described in

Schene 11, step (a). Conmpound Ib-1is prepared by treating 16 with
ethylchlorofornmate in 20 pyridine. Scheme VI 0 /-Me | "H \ i M—% (?EPG rN
C O 16 Ib-3 25 Reagents and conditions: (a) (b) EtNCO THF, ref “\( 5
Usi ng the preparation of conpound nunber 1b-3 to illustrate, Schene Vi

above s eneral nethod 30 that nay be used for preparing_conpounds
of fornﬂ'ﬂﬁf’%ﬂg 0 7 JUN 2005 WD 02/ 060879 PCT/ USO / 4841/ US¥4850mpound 16
is treated ethyl isocyanate in THE at reflux according to Schene |11

step, (b) to afford Ib-3. 0 7 JUN 200f; - WO 02/ 060879 PCT/ USQO / 48855 - 45-
Scheme VII O F/ MeO (a) MeO (b) NO2 NN9 N2 H19 77 18 02N N2 OOO
MO (C) '' HO (d) f-\NNO\" NHNHH

Scheme II
Me Me
Me>(\<o
8r. NO ’ Ar NO
O, =0 |- O,
o ———— .
NH, - NH,

NH, )

5 Reagents and conditions: (a} bis({pinacoclato)diboron,
KOAc, PdACl,(dppf), DMSO, 80°C; (b) ArBr, ¥;PO,,
PdCl,(dppf), DMSO, 95°C;

Scheme II above shows an alternative method for

10 preparing compound 2. Starting material 1 (1 equivalent)
is combined with bis(pinacolato}diboron (1.2
equivalents), PACl,;(dppf)} (0.1 equivalent), and KOAc (3
equivalents) in BMSO, and the resulting mixture is heated
at 80°C for 18 hours. The reaction mixture is cocled to

15 ambient temperature then the aryl bromide (1.1
equivalents) is added followed by the further addition of
KiP0O, (3 equivalents) and PdCl,(dppf) (0.1 equivalent).
The resulting mixture is heated at 95°C for another 72
hours then allowed to cool to room temperature.

20 Purification by chromatography affords compound 2.

Scheme IIT
Me
::2 ﬂ,_ :‘}—NHZ _(_b)_’_ Q)_CN)?;—N%-!
6 : z H h

Ia-84
25
Reagents and conditions: (a) BrCN, THF, MeOH, water, room
temperature; (b} EtNCO, THF, reflux.

Using the preparation of compound number Ia-B84

30 to illustrate, Scheme III above shows the general method



N=( ON=< ON={ O HN-f HN-f HN--( HNC HN-\ HN-1 Me Me Me S | a-15G
la-157 la-170 Reagents and conditions: (a) NaH THF, 0C (b) HZ f;}ﬁl G5
psi), Pd-C, McOH (c) BrCN, MecN, MeOH, roomtenperature; (d) i Et %

DMSO, 80C, ii NH3, MeOH, 80C. 10 Schene VII above shows a general nethod
for preparing conpounds of this invention wherein RL is imdazol-I|-yl.
In step &wl trofl uorobenzene (17) is conbined with

met hyl - 4-1 HAE8701 ecar boxylate (18) in THE and treat ed PaTUSOEHES UM hydri de

at 0C. After 3 hours, 15 the reaction mxture is diluted with toluene and
acidified with HCL. The phases are separated and the aqueous phase washed
with toluene, cooled to OC, and basified with conc. NHAOH Ethyl acetate
is added aRFd T Pe’@@laﬁlﬁg RPRPORRAS 1 9F rRermuits |11%d J sﬂﬁamz@ ssol ved. 20

over Na2ey o B I oFsaara  hecor T S s B dtnibatlo. “The
m xt ure ofin ﬁ@@iemesérrétsSaﬁpsséparaﬂ;@d(la)nd Murgoued Vi d o pbasha@ed 1IN -
2005 WO / / 5 chromat ogr aphy (silica gel,

§'s- - >200.81 Rane TEeng| et AFBORTAdTIMSA o eRRPRING dee Aad adduct 19

as an 5of fromm ten@eh:aduré:oavenndlgﬂtl S A@ﬁs&njso W BDRHE a32BRAYNYS 5 | a- 156,
| a- 157, a gguk 0 manner sub nt i aI I y simlar to the nethods
descri bed & eﬁ% ?f?Par'?A %k & &Rsediikentvish ekh¥li nvention

rel ates tasacgrahlatnd of THEaét Nge £ DRI M1 gh¥. eCiin dfjged mammal in need
t her eof n’ﬁ ing the of 10 adm nistéering to said manmal a
t her apeut lp(’fg efPeBEFY i NV NPT eR2 52 tddiep shwemaseorgrhiretbor nul a 11a or

Il b: afford Ia-84.
10

Scheme IV

Me, Me
CI._N H Me( @
YN« BocyAUNH () Bocst\,NYN\ L Me" 0B NO,
NP Ng, H ' H J\)\B NH
r 2
8 s 10 i |
H H
{t) BOC.N/\/NTN\ {c) BOC\NA\/NTN
NH o H
el O [2resos @ BetweNeNy 0
MeS™ "NH, H N__z N )Lo/‘-Me
14 N‘>—NH
H
Ja-86

15 Reagents and conditions: {a) EtOH, 80°C, 4 hours; (b)
PACl, (dppf), K,PO,s, 95°C, 48 hours; {(c) PA/C, H,, SO psi, 6

hours; (d) 2-methyl-2-thiopseudourea (14), EtocoCl, 80°C,
18 hours.

20 Using the preparation of compound number Ia-8§
to illustrate, Scheme IV above shows a general method
that may be used for preparing compounds of formula IIIa.
Compound 10 is prepared from 5-bromo-2-chloropyrimidine

(8) and N-Boc-ethylenediamine (9) by heating a mixture of



R RR W RIEN/ RO ~RRHNHN >0>0 R7"NTR7 or R7 R7 Ila Ilb
15 or a pharnaceutically acceptable derivative or prodrug thereof,
wherein: Wis nitrogen or CRa; Ra is selected from hydrogen, hal bgdhy 295F;
, R, -OR, or 20 -N(R7) 2; RLis an aryl or heteroaryl ring, wherein
said ring is optionally substituted by up to four R9; wherein an RO
substlt the ortho-position of Rl taken toget her may form a
fused, ﬁ%/ ‘lﬂ)rgz';lt ed or partially 25 unsaturated, opti onaqlllNg’/ SU@Z?I'[U'[ ed 5-8
rrerrbered ring having 0-2 ring heteroatons selected fromnitrogen,

oxygen, or sulfur; -47- 07 JUN 2005 -4B2 and R3 are each independently

sel ected from R6, .hal ogen, . CN, R6 CRG N(R6)2 NRCO2R6, NRCON( R6) 2,

CON( R6) 2, S\RESRE, 1@&6%6?91 TR oA, 4 BousRe |, CorPRENd EBoRERG) 2, or
NRSO2R6;  Qyr e'?az@ad £R3mak § aaésemt@cgﬁmrngt .5 char MehbUs@dscHppagurat ed or
partially unsaturated, “©Optionally substituted 5-8 menbered ring

cont ai ni ng-IO SrhefiendIhet CPBROWHE k2| iec WP tomPAEpRGgeda-B8yHéa, or

sul fur; f , ggéE , S02R6, 10
SO02N (R6) ee%sse((cgl—l%?g %P”},\E{f}pr 1- I%@easch S |n§gpendently sel ected
from hgdr Gphergr Tan .

Scheme V
NHz @)
—
OH
15

10
Reagents and conditions: (a) BrCN, THF, MeOH, water, room

temperature; (b) EtOCOCl, pyridine.

Using the preparation of compound number Ib-1
15 to illustrate, Scheme V above shows a general method that
may be used for preparing compounds of formula Ib.
Compound 16 is prepared from 15 according to the method
described in Scheme III, step (a}. Compound Ib-1 is
prepared by treating 16 with ethylchloroformate in -

20 pyridine.

Scheme VI
(e 0. & ® §>_z2;~"7m
1 Ib-3

25
Reagents and conditions: (a) (b) EtNCO, THF, reflux.

Using the preparation of compound number Ib-3
to illustrate, Scheme VI above shows a general method

30 that may be used for preparing compounds of formula IIb.



optionally substituted aliphatic group having one to six carbons; 15 Ar
is a five nenbered heteroaryl, heterocyclyl, or carbocyclyl ringy ypRhengin
said ring is optionally substituted by up to three substituents sel ected
from oxo, halogen, CN, NO2, R8, OR8, NHR3, NHCOR8, NHCONHR8, CORE,
CONHR8, S02R8, NHSO02NHR8 or SO02NHRB; 20 each R6 is independently selected
fromR7 02?0'2089‘2“ onally substituted group selected from al koxy,

hydr oxyal kyT, eterocyclyl, heterocyclcyl al kyl, aryl, F&TAISoyHs85s ar al koxy,
aryl oxyal kyl , heteroaryl, heteroaral kyl,: heteroaral koxy, or

het er oar ayl oxyal kyl ; 25 each R7 is indgpendently sel ected from hydrogen or
an optional Ig substituted aliphatic group having one to six carbons, or
two R7 on FAEPSERE R6tivgereaticrthvigdisveyanatk theTHFt apgeasnaki onal |y
forma foupck8rdsh oriwnsat urate terocyclic ring 30
having one to thr e% E%P%%%T%?g;& aR§8t%?:’sf a{b 1-%84a5??5ﬁa£|g—é§gr oup, wherein
two RB on adjacent positions of Ar, or an aryl or heteroaryl ring, nay be
taken together with their intervening atons to forma three to six
menbered fused ring; -47a- 07 JUN 1995 each R9 is independently selected
from oxo, hal ogen, CN, NO2, T"(haloal kyl), R6, SR6, OR6, OR8, N(R6)2, '
CON(R6) 2, 0 7 JUN 2003 WD 02/060879 PCT/ US01/ 48855 -48- CON(R) COR6, COR
6, CO2R6, CO2N(R6)2r COCOR , S02R, SO2N(R6)2, N(R) T'"CO2R6,

N(R) T"CON(R6) 2, N(R) TaN(R6) 2, N(R) T"NRCO2R6, N(R) T" NRCON( R6) 2,

N(R) T"COR6, N(R) TNRCOR6, N(R)T.S2N(R6)2, N(R T.SX®2R6, T"'PQ OR )2,
T'OPOOR )2, 5 T.SP(OR7)2, T.PQQOR )2, or T"NPQ(OR7)2; each Qis an

i ndependently sel ected Cl-C3 branched or straight alkyl;-



Tis selected from-Q or -QnCH Q1 R2)-; and each mand n are
i ndependently sel ected fromzero or one. 10 Another preferred err?) gpﬁw&
of this invention relates to a nethod of treating a bacterial
in a mamual in need thereof, conprising the step of adm nistering to said

manmal a therapeutically effective anpbunt of a conpound of formula Ilia
Or”'bwo%f?m SNN' NI AVA / WRZ R W\ N/ R3/, 150 ssN\ HN R
HN R6 Pllailib or a pharmaceutical ly accepta &rvative or

prodrug 20 t hereof, wherein: Wis nitrogen or CRa; Ra is sel ected from
hydr ogen, hal ogen, -CF3, R, -OR, conu5—-N(R) Ring Ais optionally
substituted with up to three R9, 25 wherein when an RO substituent is in
the ortho-position of Ring A said RO substituent may be taken together
-49- 07 J\Jddn2abvwith R2 to forman optionally substituted 5-7 nmenbered
ring contarning 0O-Z ring heteroatons selected from nitrogen, oxygen, or
sulfur; R2 and R3 are each independently selected from R6, 5 hal ogen, CN,
SR6, OR6, N(R6)2, NRCO2R6, NRCONpR6) 2, CON(R6)2g5 NRCORG6, NRN(R6)2, COR 6,

CO2R6, COCOR6, S02 MeO (a) MeO N (b)
M & 3
NO Noz N N
2 H
7 18 B
O,N
NO,
7 ©
M 0‘%—“ —— Ho L. ol/\N
[ s .} - 3
N N N
Q:(NH iN_zNH :N NH
N= o < o = 0
HN—{ HN—{ HN—{
Hi—, HN—, HN—
Me Me Me
5 Ia-156 Ia-157 Ia-170

Reagents and conditions: (a) NaH, THF, 0°C; (b} H, (45
psi), P4d-C, MeOH; (c) BrCN, MeCN, MeOH, room temperature;
(d} i EtNCO, DMSO, 80°C, ii NH;, MeOH, B80°C.

10 Scheme VII above shows a general method for
preparing compounds of this invention wherein R' is
imidazol-1-yl. 1In step (a), dinitroflucrobenzene (17) is
combined with methyl-4-imidazolecarboxylate (18) in THF
and treated with sodium hydride at 0°C. After 3 hours,

15 the reaction mixture is diluted with toluene and
acidified with HCl. The phases are separated and the
aguecus phase washed with toluene, cooled teo 0°C, and
basified with conc. NH,OH. Ethyl acetate is added and the
resulting mixture stirred until all solids dissolved.

20 The phases are separated and the organic phase washed
with brine, dried over Na,50,, then filtered and the
filtrate concentrated in vacuec. The mixture of

regioisomers are separated and purified wvia flash



502N(R6) 2, or NRSO2R6; or R2 and R3 are taken together to forma fused,
unsaturated or partially unsaturated, optionally substituted 5-8 nenbered
ring containing 0-2 10 ring heteroatons sel ected from nitrogen, oxygen, or
sulfur; R4 is selected fromR6, CON(R6) , COR 6, CO2R6, COCOR6, SO2R6,
SO2N(R6) 2, or (CH2)YyR2 y is 1-6; 15 R5 is selected fromR7, Ar,gg:%gf, 5
CO\I(R?)& 2&%—42’ yQ02R, (CH2) yN (R7) 2, C (=NR10) -N (R7) 2, C (=N 8[5

- NRCOR, (H— “N(R7) 2, CON(R7)2, CO2R, COR, SO02R, or SEFEZMUR#)VEBSSAr is a
five menbered heteroaryl, heterocyclyl, or carbocyclyl ring, wherein said
ring is optionally 20 substituted by_gp_to three substituents sel ected
from oxo, halogen, CN, NO2, R8, OR8, NHR8, NH OR8, NHCONHR8, CORS,
CONHRS, SO‘?@I’S?’“%HMH? (eildo2NER3, E&eh>RoksethdrpEnsiemsl y sel ected from
hydr ogen o4¢ i | | ubstict ut.ed, al i,phati ¢ group having one to 25
si x car bons;@%hatcérjl a(a‘{l%fﬁtﬁd}ge%g%??ygga gg?éﬁe‘flr%ﬂﬁhl’@t ok @&F optional ly
substi t ut eRf fgrwduFeseloddtded from al koxy, hydroxyal kyl, heterocycl yl,

het er ocycl cyl al kyl , ,aryl ral kyl , aral koxy, aryl oxyal kyl, heteroaryl,

het er oar al kyl, 30 hé‘?’&ﬁ}f’é’b‘f‘gl %3x§? BFefeterBErRITOXGRMaUndseach R7 i s

i ndepeddertd i sse| aat-ad7f,r aﬁuhydtgggni@raarﬂanggfiggg#ﬁﬁ% § j tuted

al i phatic graup hvin?1 one to six carbons, or two on sane nitrogen
t aken Ioge%ckﬁ‘g‘lr‘la i-Ch HRe"aERPEgeAe 8Pt Hoedl ahoYerfon Saeme a1gi.x menber,
-49a- 0 7 JUN 2005 asatdka OLmbSS t terocycli.c ring having one
to three heteroatom® 0 7%%%%&2005%%@02 0%8’5’”‘791 Crid881/ 48855 -50- R8
is a Cl- CAS3TFRatPcaghetipoduwptr brent img R8 e tadjiadeninfepasibhi ans of Ar,

or an aryb.@hmﬂﬁleﬁﬁaﬁ¥gdrkﬂgreggy éghprising the step of
10 administering to =zaid mammal a therapeutically effective

amount of a compound having the formula ¥TIa or IIb;

Ri H‘
R2 2
i ol
|
N R? N R
- -4
HN R HN
== =0
N N
R R’ or R R’
IIa IIb
15
Or a pharmaceutically acceptable derivative or prodrug
thereof, wherein:
'~ W is nitrogen or CR?;
R® is selected from hydrogen, halogen, -CF,, R’, -OR’, or
20 -N{(R’)»;
1
R® 1s an aryl or heteroaryl ring, wherein said ring is
optionally substituted by up to four R?; wherein an R’
substituent in the ortho-position of R' taken together
3 2
with R® may form a fused, unsaturated or partially
25 unsaturated, optionally substituted 5-8 membered ring

having 0-2 ring hetercatoms selected from nitrogen,

oxygen, or sulfur;



t aken together with their intervening_ ghoms to forma three to six
menbered fused ring; 5 each RO is independently sel ected from ofk®,JUN 2205
halogen CN, N2, Tn(hal oal kyl), R6, SR6, OR6, OR8, N(R6)2, CON(RS6)2,

NCR . Qoo he, SRERRTIoERy %%2%%%53%%@6’5%( Gieq ) 2

$I( E)O-(HC]]g?R)CZO\I(I'IFmg geh( Rb:ﬁ"C@RSSP T%N@Q;&NWNR)M(R%)Q N(R) TSﬁzga,
a n " n o] eac
is an i ndepe@t@@h%)yz sé‘lP&Q%d @M be ancHBc oCF‘-)’?RstrgF%ﬁ 'T i's

sel ected 11 om Qegt, - O GHsohs Rk A HefGld WAt e ceéqienendcat |y

sel ected fr one; IS se cted fromR or Ar. According
t o anot her eﬂb@ﬂlaeﬁhseaheumﬁmemanedrnxnpakﬁu&ﬂhrthnaabﬂrdeéﬁea5|ng

bacterial quantity in a biological mpl This nethod ¢ step .
of 20 contac@Pﬁgo§éﬂ&Ybﬁ&@@@%&%t%Qt %% W@FEF%oﬂb%ﬁnﬁogggEFé |aG§- R

Rz W~ N/ ;s%% £ & Phagimacedtb§ah! Yorggent alire
derivative or p?oﬁFESQHt ereo ﬁﬁ%reln Zis O d? N-R4; Wis nitrogen or

CRa; -51- 07sdURu2805 Ra is selected from hydrogen, hal ogen, -CF3, R
O ot N kR g A Y, U e, BB WS Sl ng, |
the ofgho- poghtiersyaf, Bl t@kgy, koget her
y is 1-6;
each R is independently selected from hydrogen or an
optionally substituted aliphatic group having one to
six carbons;

15 Ar is a five membered heteroaryl, heterocyclyl,'or
carbocyclyl ring, wherein said ring is optionally
substituted by up to three substituents selected from
oxo, halogen, CN, NO,, R®, OR®, NHR?, NHCOR®, NHCONHR®,
COR?, CONHR®?, SO,R®, NHSO;NHR® or SO,NHR’;

20 each R® is independently selected from R’ or an optionally
substituted group selected from alkoxy, hydroxyalkyl,
heterocyclyl, heterocyclcylalkyl, aryl, aralkyl,
aralkoxy, aryloxyalkyl, heterocaryl, heteroaralkyl,:
heteroaralkoxy, or hetercarayloxyalkyl;

25 each R’ is independently selected from hydrogen or an
optionally substituted aliphatig group having one to
six carbons, or two R’ on the same nitrogen taken
together with the nitrogen optionally form a four to
six member, saturated or unsaturated heterocyclic ring

30 having one to three heterocatoms;

R® is a C;-C, aliphatic group, wherein two R’ on adjacent
positions of Ar, or an aryl or heterocaryl ring, may be
taken together with their intervening atoms to form a

three to six membered fused ring;



with R2 may forma fused, unsaturated or partially unsaturated, gy i
optionally substituted 5-8 nenbered ring7ahaving 0-2 ring heter oatom;’ N 2005
selected fromnitrogen, oxygen, or sulfur; 10 R2 and R3 are each

i ndependently sel ected fromR6, halogen, CN, SR6, ORG, N§ R6) 2, NRCO2R6,
NRCON( R6) 2, eaGG\IREQG}Q, inRepradeNRAY ReF2ecCER 6romO2Re, T, SC2R6,

SO02N( R6) 2, NRSO ; a re.taken_ 4 ogether tgo.. fogma fused,
unsat ur at edﬁé?' @ﬁ%?%ﬁ’a‘t ll}%kat &a’lgho‘pt oﬁa%@&ubs@??&ge’&%%
menbered ring containing 0-2 ring heteroatons sel ected from nitrogen,
oxygen, or sulfur; R4 is selected fromR6, CON(R6) , CORE, CO2R6, COCORSG,
SO02R6, SO02N (R6) 2, or (CH2) yR2 20y is 1-6; R5 is selected fromR7, Ar,
CQAr, CON(R)Ar, (CH)yCRR, (CH2)YN(R )2, C(=NR10)-N(R) 2,
C(=NR10) - NRCOR, C(=S)-N(R7)2, CON(R7)2, CO2R, COR, SO02R,: or S02N(R7)2;
“Ar is a five nenbered heteroaryl, heterocyclyl, or 25 carbocyclyl ring,
wherein said ring is optionally substituted by up to three substituents
selected from oxo, hal ogen, CN, NO2, R8, ORB, NHRB, NHCOR8, NHCONHRS,
COR8, CONHR8, S02R8, NHSO2NHR8 or S02NHR8; each R is independently

sel ected from hydrogen or an 30 optionally substituted aliphatic group
havi ng one to six carbons; each R6 is independently selected from R7 or
an optionally substituted group selected from al koxy, hydroxyal kyl,

het erocycl yl, heterocyclcylal kyl, aryl, aralkyl, 0 7 JUN TOO5 -51a

ar al koxy, aryl oxyal kyl, heteroaryl, heteroaral kyl, heteroaral koxy, or

het er oar ayl oxyal kyl; 0 7 JUN 2005 WD 02/060879 PCTI USQO /488SS -52-



each R7 is independently selected fromhydrogen or an optionally
substituted aliphatic group having one to six carbons, or two R7 on the
same nitrogen taken together with the nitrogen optionally formaq)?]gw to
5 six nmenber, saturated or unsaturated heterocyclic ring having &J03
three heteroatons; RBis a Cl-C4 aliphatic group, wherein two R8 on

adj aceniy, (%LE{T'hons of Ar, or an aryl or heteroaryl ring, may be taken
t oget her W eir intervening atons to forma 10 thP&@/YSH1/48885 nenber ed
fused ring; each RO is independently selected fromoxo, hal ogen, CN, N2,
T.(haloalkyl), R, SR, OR, ORB, N(Rgh2, CON(R6)2, CON(R)COR6, CORE,
C2R , CO2N(R) 2, , S02R6, SO2N(R6)2, N(R)T. C02P6, N(R) TnCON(R6) 2,
N( R) T" N( R6) 2,CONS RYCRRTa NFRE 2 RE0 R R)ICP2NRRON(, RcpZorA RI,REOR |

N( R) TnNRCOR T X ) , T.PQOR )2 T'OPQOR)2,
T SP(OR7) 2, FRO(Rary 2 BT SRRty G BRI 13 1 &f G e 4B ondent | y

sel ected Cl- GIRDTaMRG@R 0r N (BRI TARYION @°ky) ;N 20 TLcbr® sat aetediroam - @ or -
-B,-CHQ' - = sand re _independently selected fromzero or one;
and R1O i s sRél)(eR&Fg%gﬂthrWR %@%ﬁisoﬁe Fe??d@%%el'ogh%%ﬂ(@a?ﬁrple", as used
herei n5 inchusesor®l,l, TLd wlé'$zproﬁx-ﬁnm@t(@thzer eof ; biopsied 25 materi al
obt ai ned frortp1 a%mimml or.extracts thereof; and blood, saliva, urine,
feces, sengi-"toal%, 2brrieRendsadyY Fr4rasedr Cexlar heanchhdreunf. The term
"bi ol ogi cal samplight algpiincludes living organisns, in which case
"contacti n_Lg ., a caonpound of this invention with a biological sanple” is 30
synonynoust i PIREReS hreadmlni §tr aetiH €xi-8°Lonpauhd  (or conposi ti on

conpri si Ng=&H Gn CHPWND: LA330R y f erred enbodi ment conpri ses
contacting said biol ogical sanpl eagmﬁ%%yasé‘%%gﬁﬁaf%?m formulyd 1I91b, 0 7
JUN 26885 WO 02/ 0608PPtHET/ DSeEL48885embadiment of this invention

relates to a method of treating a bacterial infection in
a mammal in need thereof, comprising the step of
administering to said mammal a therapeutically effective

amount of a compound of formula IXIa or IIIb:

15
s N A N
/ /
R? 2
S Y
/
N /3 N / RS
- \
4
HN R HN,
HS or RS
IITa - IIIb

or a pharmaceutically acceptable derivative or prodrug
20 thereof, wherein:

W is nitrogen or CRr?;
R? is selected from hydrogen, haleogen, -CF;, R’, -OR’, or |
-N(R7);;
Ring A is optionally substituted with up to three R’;
25 wherein when an R’ substituent is in the ortho-position

of Ring A, said R® substituent may be taken together



lla, Ilb, Illa, Illb, or a conpound listed in either. of

Tables 1 and 2.

Phar maceut i cal conpositions useful for49such methods are descri ed jehpuv.
The conpounds of this invention are potent 5 inhibitors of gyrase as

determ ned by enzymatic assay. _These._co unds have Lal.sq _been shown to
have anti‘ﬁ%‘é?o%i;atio kRTWi 25 ?ﬂtéﬂnﬁﬁﬁi/n?n@g’éﬁililu%@géépfi"beinﬁ? I;fa&assay.

The details gigf#;?ggﬁ%i: i80Sy Used; H8r nbebPohBBmseBzY Rltie@ Fibnt he

anti m crobi al

Ity assays are 10 set forth in the Exanpl es

bel ow. The gwriazegearhi bitwyenpforhslinventi on, or pharmaceutical salts

t her eof ,

be_ fornul ated .into hatr maceutical co sitiqes for
adninistr;??dﬁuiégaﬁQﬁﬂ§§CQNl ?%ée%ﬂ esﬁﬂﬁFﬁﬁggngca tonposi tions

ef fectigve _15hta(1c§c_:f<§f",t @, rseverdrsa RAREeS | atrecofréct Neonhiréh, conpri se _
gyrase inhibitor 1 n an anount sufflglent tqQq neas rably decrease bacteri al
quantity andCON (Rfas meNBOORE al BN BLept SRS, cEPeR er ,CRFRR andiTr8r -

enbodi nent of_the_present | don. The_terns20 " a e
bact eri al quﬁﬂzyﬁﬁ"{z'asoﬂéi}%gﬁg éi 7T -#eaﬁggaﬁbmggﬁpggﬁgﬁcﬁgﬁsgﬁﬁl '?%g
nunber of bagifii & Meddeenudsse0phecdodapairidadaivd unsthitadrednd a

sanpl e

containing only bacteria. Agents which increase the susce

t he

ility

of 25 bacteﬂnﬂiQnik#Ws%%b$%iEhtﬁﬁgér3c§9§P§rﬁﬁoWﬁPQRﬁonﬁﬁ&ﬂﬁﬂgf%{ﬁited
St at tent_. i : .5 Urd d Stat
SCRTT v e et kWi R B

pat en

i ncreasi ng prailefur{BPlI) for increasing antibiotic 30 susceptibility of

t S usi ng bactericidal /permeability-

. gram positiye and gram negative, bacteria. t at | ase
‘perneabiliﬁg bt % ecBﬁ@eng@nﬁﬁan%ogﬁRb%ttégfgl%%é ahigﬁéb aVeséggh

~descri bed bysd{?@qa(@{ahl\/lofn(&hgy@bi;ol ogi cal Reviews (1992) pp. 395- 411,

¥

and the sensitization of gramnegative bacteria has 0 7 JUN 2005 WD
02/ 060879 PCIisUS6%/:43855

15

20

25

30

RS is selected from R’, Ar, COAr, CON(R’)Ar, (CHz)yCO:zR,
(CHz)} yN(R"}2, C(=NR'®)-N(R"),, C(=NR')-NRCOR,
C(=S)-N(R"};, CON(R")z2, CO;R, COR, SO;R, or SO;N(R’)z;

Ar is a five membered heteroaryl, heterocyclyl, or
carbocyclyl ring, wherein said ring is optionally
substituted by up to three substituents selected from
,oxo, halogen, CN, NO,, R®, OR?, NHR®, NHCOR®?, NHCONHR®,
. COR®, CONHR®, SO,R®, NHSO,NHR® or SONHR®;

eéch R is independently selected from hydrogen or an
optionally substituted aliphatic groupéhaving one to
six carbons;

each R® is independently selected from R’ or an optionally
substituted group selected from alkoxy, hydroxyalkyl,
heterocyclyl, heterocyclcylalkyl, aryl, aralkyl,
aralkoxy, aryloxyalkyl, heteroaryl, heteroaralkyl,
heteroaralkoxy, or heteroarayloxyalkyl;

each R’ is independently selected from hydrogen or an

optionally substituted aliphatic group having one to six

carbons, or two R’ on the same nitrogen taken together

with the nitrogen optionally form a four to six member,



-54- been described by Tsubery, H, et al, in J. Med. Chem (2000) pp.
3085-3092. Another preferred enbodi mentddaf- this invention relat@g jm @gs
met hod, as described above, of treating a 5 bacterial infection in a
manmal in need thereof, but further conprising the step of administering
to said neEamiraredgentumbdchranedensesrobecsuscepngbhiivingobnebscteria
organi sns tQ antibiotics. According to another preferred enbodi nent, the
10 i nvent i SRR L M Pod, as described above, of decreasing
bacterial quantity in a biological sanple, but further conprising the
step of contacting said biological sanple with an agent which increases
the susceptibility of bacterial organisns to antibiotics. 15 The
pharmaceutical conpositions and nmethods of this invention will be useful
generally for controlling bacterial infections in vivo. Exanples of
bacterial organisns that may be controlled by the conpositions and

met hods of this invention include, but are not limted to 20 the follow ng
organi snms: Streptococcus pneunoni ae, Streptococcus pyrogenes,

Ent erococcus fecalis, Enterococcus faecium Klebsiella pneunoniae,

Ent erobacter sps. Proteus sps. Pseudononas aeruginosa, E. coli, Serratia
mar cesens, Staphyl ococcus aureus, Coag. Neg. 25 Staph, Haenophil us

i nfuenzae, Bacillus anthracis, Mcoplasna pneunoni ae, and Staphyl ococcus
epidermtidis. The conmpositions and nethods will therefore be useful for
controlling, treating or reducing the advancenent, severity or effects of
~nosocom al or non-nosocom al 30 infections. Exanples of nosocom al uses
“include, but are not limted to, urinary tract infections, pneunonia,
"'surgi cal wound infections, and bacterenia. Exanples of non-nosocom al
uses include but are not limted to O 7 JUN ZG& WD 02/ 060879

PCT/ USO01/ 48851



-55- urinary tract infections, pneunonia, prostatitis, skin and soft

ti ssue infections, intra-abdom nal infections, and therapy for febrile
neutropenic patients. In addition to the conpounds of this invention, 5
pharmaceutically acceptabl e derivatives or prodrugs of the corr{b?)dﬁuszg[}yf
this invention may al so be enployed in conpositions to treat or prevent

t he abo%g- ig g_}'gfi ed disorders. A "pharnmaceutically acceptable derivative
or 10 prga Eﬁa means any pharnmaceutically acceptabl e FAWUSOLE8SRr, salt
of an ester or other derivative of a conmpound of this invention which,
upon adm nistration to a recipient, igcapable of providing, either
directly or_gindirectly, a conpound of this invention or an 15

i nhi bitoril% &&tRveitfst aBébhasier grewp dueheheteafwo RPavhi adfjaekycf avor ed
derivatives 0OpoP re.t t increase the bipavailability of

t he corrpoundsﬁof{@?élfit%s?%v%ﬁ iryc%ﬁ%%tgﬁg‘ug% %‘SEﬁBBﬁﬁgla’Fﬁnﬁdn‘FWs"i’%r ed to a
mammal (e. g., tafenl tegd e mwintalthe iaddinnkestenefg CORBRS NEo 26t He more
readi ly absor i he bl ood r. whi.ch, enhance delivery of the parent
conpound to ap%ig%‘% (I;%?C%X “bed'%fé)retdﬁtgﬁlseee?fé?‘?"the brain or |ynphatic ,
system 5 relaahi v 1o ihdemaidytitISpeilesceBharBRCEYLI CRLY ¥oa5Cepy abl e
prodrugs of tltl]c? %Stﬁo Oﬁ?ds of this invention i ncl ude, t hout’
limitation, e&rers "anPdb<%tid Rst&Rs, PhosPRAt &V ERYer sSCONERM.. salts  and
sul fonate estems(r)IGRTRCORE] Q@ RY, A66MNRAP) & &RidR®, Ofo! conpounds of
this inventi 35' i nclude those derived from 30 phar maceutT éal |y acceptabl e
i norgani ¢ an %?P'ggn]b LRI L GAR bal¥dB) TSR s, of (RAEMNAB B, ,aci d salts
include acetm{®.T,adtbaie, NaRIirDR: art 0 ¢
benzenesul fonat e, bisu fsatg‘,’jI gutyrg?%f&gizt rlgglgrr Jﬁﬁl?%wa% 02/ 060879
PCT/ USH/ 488iH (R} TaSO2N(R®) 2, N(R)TaSO:R®, ToPO(OR’),, TLOPO(OR?),,

TaSP(OR") 2, T4PO(OR"),, or T.NPO(OR’),;
each Q is an independently selected C,-C3 branched or
straight alkyl;
T is selected from -Q- or -Qu-CH(Qu-R?)-;
15 each m and n are independently selected from zero or one;
and RY is selected from R’ or Ar.
According to another embodiment, the invention
provides a method of decreasing bacterial quantity in a
biological sample. This method comprises the step of

20 contacting said biological sample with a compound of
formula I:

nl
2
w1
|
N R
>
HN
R I

25 or a pharmaceutically acceptable derivative or prodrug

thereof, wherein:
Z is O or N-R%:;

W is nitrogen or CR3;



-56- canphorate, canphorsul fonate, cyckgpent anepropi onate, di gl uconate,
dodecyl sul fate, ethanesul fonate, formafée, fumarate, gl ucohept BhdHNd00s
gl ycer ophosphat e, glycolate, hem sulfate, heptanoate, hexanoate,

hydr ochl orj,de,. 5 hydr.oby oqg de, LQdi dgi odeRydrexyet hanesplk T onat e,

| act at e, Rl &5t g,eqr?gqtoé;%t%%&ﬁe?gégégéﬁf onat g,%ez- napﬁt hal enesul f onat e,

ni cotinate, nit(rAajge, pal noate, pectinate, persul fate, 3-phenyl propionate,
phosphate, . picrate, pivalate, propionate, salicyl.ate, .succinate, 10

sul fate, tRir isa@a %W%c@%n‘&?%‘?rf’égwaFénﬁndwhﬁJé&En(?&l U IR &S aci ds,

such as oxal L, ;uhi-hiq nald § erBe! ¥eSupPbar MBGeURP cakhyragacphabfe, ey
be enpl oyed i thée "preparation of salts useful as |(nternediates in

obt ai nfng t heubendauras: ofn ttiee i ovenotpasandonheifr RohbekeretiPPesRF 15

acceptable acid addition salts. Salts derived fro p I ases

i nclude al kaﬂlitl'hé’tqamaé’e.f@r,m o 'Qﬁﬁdindlrb%?%‘ég?é# 8% é%gl{:%%&g rth netal
(e.g., magnegiume. @R usphapgnil {yBalsal kiklkdd 5sa@l membErest imvent i on
al so envi si ons the quaternization %0 of any basic ni t rogen- cont ai ni ng
groups of theaamdnmuounds riigchesedopepapnsewecéedofIom AT or

di spersible products ma% ﬁg obt ai ned by such quat erni zati on.

Phar maceut i cFYS5iThoStt i ons 8F ‘this i nvention conprise a conpound of

formuig | @ sdhe meewWdeal i yde@bnaenepyabbtesakti trene®’, and a
pharmaceutical |y acceptable carrier. Such conpgsidions sQptionally
conprise an f@ddigﬁlbna@Nth%RgfpéEﬁeﬁcl%d’eﬁﬁt ngﬂz%geWQ% Ede, but are

. not limted DN ant {.bi-pt6C, ARt - igHdsangRLafy ceoert, SoJmitrix
. met al | opr ot ease ﬁ‘ﬁ?bi Fg‘!rc,%%a' I F%jg;ygiegﬁase 30 i.nhibitor, a cytokine
ant agoni st, aU,NTRINESUPPrBRSAsR®; cm RinandcKicareageken apaariey vl

or an’ ant | - VKGRI EWERr pRBF AFEP RPN ompaid Y PR o o o
02/069%79 chﬂéigﬁ£§§§5substituted 5-8 membered ring containing 0-2
ring heterocatoms selected from nitrogen, oxygen, oOr
sul fur;

RY is selected from R®, CON(R®), COR®, CO,R®, COCOR®, SO:R®,

SO;N(R®},, or (CHj),R%;
20 vy is 1-6;

RS is selected from R’, Ar, COAr, CON(R')Ar, (CH;)yCO:R,
(CHz)yN(R7)2, C(=NR!?)-N(R7)z, C(=NR'®)-NRCOR,
C(=S)-N(R");, CON(R7)z, CO;R, COR, SO;R, or SO:N(R')2;

Ar is a five membered heteroaryl, heterocyclyl, or

25 carbocyclyl ring, wherein said ring is optionally
substituted by up to three substituents selected from
oxo, halogen, CN, NO;, R®, OR®, NHR®, NHCOR®, NHCONHR®,
COR®, CONHR®, SO,R®, NHSO,NHR® or SONHR®;

each R is independently selected from hydrogen or an

30 optionally substituted aliphatic group having one to
six carbons;

each R® is independently selected from R’ or an optionally

substituted group selected from alkoxy, hydroxyalkyl,

heterocyclyl, heterocyclcylalkyl, aryl, aralkyl,



-57- The term "pharmaceutically acceptable carrier” refers td7allNoi oxic
carrier that may be adnministered to a pb®ient, together with a conpound
of this invention, and which does not destroy the pharmacol ogi cal

activity 5 thereof. Pharmaceutically acceptable carriers that may be used
in the phar AR2étiPKYal 2EyhPavRliyds gﬁﬂﬂﬁQ@rﬂhnuﬁﬁﬁQﬁPaﬁﬁﬂhwb; but are not
limted to,y] S...a i_na, ! earate, lecithin, serum
10 proteins?égggﬁsgéﬁﬁgﬁga gérh%?%?%&ni%ﬂq%ﬁ%ﬁgihgubstances such as
phosphat es, glycine, sorbic acid, potassium sorbate, partial glyceride

m xtures of saturated vegetable fatty acids, water, salts or

el ectrolytes, such as protam ne sulfate, disodium hydrogen phosphate, 15
pot assi um hydr ogen phosphate, sodiumchloride, zinc salts, coll oidal
silica, magnesiumtrisilicate, polyvinyl pyrrolidone, cellul ose-based
subst ances, polyethylene glycol, sodium carboxynethyl cellul ose,

pol yacryl ates, waxes, pol yethyl ene-pol yoxypropyl ene-bl ock pol yners, wool
20 fat and self-enulsifying drug delivery systens (SEDDS) such as
a-tocopherol, polyethyl eneglycol 1000 succinate, or other simlar
polymeric delivery matrices. The term "pharmaceutically effective anount”
refers to an anount effective in treating or aneliorating 25 a bacteri al
infection in a patient. The term "prophylactically effective anount"”
refers to an anount effective in preventing or substantially |essening a
bacterial infection in a patient. Dependi ng upon the particular condition,

-or 30 disease state, to be treated or prevented, additional therapeutic
cagents, which are normally adm nistered to treat or prevent that

condition, may be admi nistered together with the inhibitors of this
invention. Such 0 7 JUN 1005 WD 02/060879 PCT/ USCOL/ 48855



-58- therapeutic agents include, but are not limted to, an anti bi otic,

an anti-inflamatory agent, a matrix netalloprotease inhibitorg %

| i poxygenase inhibitor, a cytokine antagonist, an i mmnosuppressa P’ @n
anti-cancer 5 agent, an anti-viral agent, a cytokine, a growh factor, an
i mmunonodul ator, a prostaglandin or an anti-vascular hyperproliferat i on

corrpoun(:,lv B&o npounds of this invention may be enployed in a
conventional nanner for controlling bacterial 10 infectR(dA$OMd88EFs in vivo

and for treating diseases or reducing the advancenent or severity of
effects which are nediated by bacterkga-. Such nethods of treatnment, their
dosage | evel s z;gd requirements may be selected by those of ordinary skill

in the art SAFBnfavis I%PQEHQFHBHK ﬁﬂ]alec‘l%dtéw:mﬂ'qabsogdioroxemnpl e, a

conpound of tdyits JnRIeYt LABs PPV e £ harnaceutlcally
accept abl e adj uvant ? adri ni st Jation to avéqprtcfup AVEF EFCN G rom a
bacteri al i nfédét |C@Ffb@ﬂ3d| Qrateo iRy a:nphmenaamat nﬁai:bgenZQaﬁéﬁept abl e manner

i sease. A OERSERoE S - e HEtRe et ftmon Zhug 56 used | n

di sease. Alternati vel

conposi% i ons SaPFdmmybhndSSdmraU@htangrCHatLﬁFéﬁe@Chb%ﬁrb vijdugliggagai nst
bacteri al |m‘1,1<cel % ns or 25 di se&ges over extended periods of ti rre The
conmpounds enp?oy% EREFSS %ii ons eit her al one or together

with ot herR“carspaumgiscpfalh.bhatwvgﬂbupn e Be i NBEVAS TR QRS %Sﬁ%-_n‘é"th the
conventi onal ut| kl zat i o]g enzynme inhibitors in pharnacedti cal
conposi ti onsPFSF130% X rﬁ\)‘l"e oL FbAFeUn@rofetisrearmeningn may be conbi ned

wi th phar maceukeaat byeicee piiat Qﬂlﬂ%%&%%v%‘ﬁﬂ\é@%%%&@'z%éfg% gyed i n

vacci and_adm ni stered in prophylactically O 2/ 060879
PCT/ug§1/488%§r389t° six membered fused ring;

each R? is independently selected from oxo, halogen, CN,
NO;, Ta(haloalkyl}, R®, SR®, OR®, OR?, N(RS),, CON(R®),,
CON(R) COR®, COR®, CO;R®, CO,N(R®),, COCOR®, SO,RS,
SO:N(R®);, N(R)TaCO;R®, N(R)T,CON(R®);, N(R)T.N(RS),,

15 N {R) ToNRCO;R®, N(R)T.NRCON(R®);, N(R)T.COR®, N (R)T.NRCOR®,
N(R)ToS0:N(R®) 2, N{R)TaSO,R®, T,PO(OR”);, T.OPO(OR"),,
TaSP{OR") 2, T.PO(OR"):, or T.NPO(OR’),;

each Q is an independently selected C1-C3 branched or
straight alkyl;

20 T is selected from -0- Or -Qu-CH{Qu-R?)-;

each m and n are independenﬁly selected from zero or one;
and R is selected from R’ or Ar.

The term “bioclogical sample”, as used herein,
includes cell cultures or extracts thereof; biopsied

25 material obtained from a mammal or extracts thereof; and

blood, saliva, urine, feces, semen, tears, or other body
fluids or extracts thereof. The term “biclogical sample”
also includes living organisms, in which casé “contacting
a compound of this invention with a biological sample” is
30 synonymous with the term “administrating said compound
(or composition comprising said compound) to a mammal.*
A preferred embodiment comprises contacting

said biological sample with a compound of formula Ia, Ib,



effective anmounts to protect individuals over an extended period of tinme
agai nst bacterial infections or diseases. The conpounds of fornula I my
al so be co- administered with other antibiotics to increase thel7 3lkhfgct
of therapy or prophyl axi s agai nst various bacterial infections. Wen the
conpounds of this invention are adm nistered in conbination therapies
wth o ts, they may be adm ni stered sequenti oncurrently
to the %g'ﬁz@ﬁ?@Al ternatively, 10 pharmaceutical or p?%‘%)ﬁ??é@ﬁ%
conpositions according to this invention conprise a conbination of a
compound of formula | and another tleyapeutic or prophylactic agent. The
addi tional _t herapeutic agents described above may be adm nistered
separ at el y*I%s I&ﬁ’r't IJfas " I5Ihy| PF p? CABRUPE ridditesh inf edhepe of
| nhi bi t or -FLNY N gk QOMPBALLNSBeud] 81 ARl iACT820ENER MY DE part
of a single dosage form m xed together w't the I nhibitor Th a single
conposi t i ofHchT e maseutipearikedposievons of this 20 invention may be
adm nistered orally a Y.e by, s d ti.on spray, .topically,
rectally, nasally, gggcgﬁﬂésﬁg{i/%g?%a%/?lyé %/e?léuaﬁl Pl §rt1’tt$89r eservoir. The
phar maGeutirdeibicamsooift pymssef as histermwiordd My rEpgyhantia assagy
conventional__non-toxic .pharnmaceutical |l y-acceptable 25 carriers, adjuvants
or vehi cl gfs}?eslen S0 ougggeg‘,av? haef‘f') Cb%?ﬁ/t%bo"f’ﬁrtﬁub" Fon may be adj usted
wi t h phar necenticcablinl accéptapl n aoi dt eisesranlbgliteeptibienbance t he
stability of the f%%mél ate? copgpound or _jts deliver% form The term
dRePEFRTACP P

par ent er al*H8¥use dele PP Rnm&sEE, TrAt PREDt SReous,
| Nt r avenousm zymaitiaMafauk Be, ant fhi@rdbid L Wuloedtibh A8 ¥POYk8hy si ALEast ernal ,
i ntrathecal, intralesional _and intracranial injection or infusion

t echnifueSEDFOFOR 1835RevBay bsd L YT/ USA / 18855 - 60-

The gyrase inhibitors of this invention, or
pharmaceutical salts‘thereof, may be formulated into
pharmaceutical compositions for administration to animals
or humans. These pharmaceutical compositions effective

15 to treat or prevent a bacterial infection which comprise
the gyrase inhibitor in an amount sufficient to
measurably decrease bacterial quantity and a
pharmaceutically acceptable carrier, are another
embodiment of the present invention. The term

20 “measurably decrease bacterial quantity", as used herein
means a measurable change in the number of bacteria
between a sample containing said inhibitor and a sample
containing only bacteria.

Agents which increase the susceptibility of

25 Dbacterial organisms to antibiotics are known. For
example, United States patent 5,523,288, United States
patent 5,783,561 and United States patent 6,140,306
describe methods of using bactericidal/permeability-
increasing protein (BPI) for increasing antibiotic

30 susceptibility of gram-positive and gram-negative
bacteria. Agents that increase the permeability of the
ocuter membrane of bacterial organisms have been described
by Vaara, M. in Microbiclogical Reviews (1992) pp. 395-
411, and the sensitization of gram-negative bacteria has



The pharnmaceutical conpositions may be in the formof a sterile

i njectable preparation, for exanple, as a sterile injectable aqueous or

ol eagi nous suspension. This suspension nmay be formul ated according to
techni ques 5 known in the art using.suitable dispersing or wetlt/i i} 20apent s
(such as, for exanple, Tween 80) and suspending agents. The sterile

i nj ect a%gﬂggﬁ%r ation may also be a sterile injectable solution or
suspension Th a non-toxic parenterally-acceptable dil RIWUSM/A48BEvent, for

exanple, 10 as a solution in 1, 3-butanediol. Anong the acceptable
vehi cl es and solvents that may be emplsgyed are mannitol, water, Ringer's
sol ution agd i sgt oni ¢. sodium chloride solution. In addition, sterile,

fixed oil s SFB GEBRTERE ofmal TSukemi oyed &t alsolivent sedsusperdi ng 15
medi um For20hDs por poses-dmy2 bl and fixed oil may be enployed including
synt heti c nono- or %%yceri des Fe%tty aci ds, such as oleic acid and its
glyceride derivativese ate REFLATEST EPopiasatapfobhbs inyeotabhes, as -

are nat ur akrepatesare u i et Hod ,aGee eaire hall §bo§§?ho§5tgga9ﬂ1¥_ﬁ%0i I _olr
se oi

castor oil, especially in their polyoxyethylated versions:
sol uti 0525 %?cggﬂ’sia rfsfrfo‘%%t%ﬁy i3 $o "@é@Readi Anankedgtbarearf al batol dil uent

or di sper sfutthet Chongsr 1NQRE 3RS Gihed £l aak npcopei Hel vetica, or a
simlar al cohol. 25 The pﬁ?ﬁn&ce_ut ie?al cgﬁgggﬁ%r?%ﬁsn%?t? hf’%lgi nvention nay
be oral |y W%t stertenth wiFhodacrpasascebeabliacemsagel { oF o ncl udi ng,

but not |imvades-{0, oz%Qﬁlgn@,S,tot %?thgkiotf‘@d aqueous suspensi ons and
sol uti ons. In the case of tablets for oraF‘use, carriers which are 30

conmonl y used i ncl ud€doxrstioge tandnobhar spaethrred Wik s@indle ageqd s, such

as nag@esiﬂmé{tqq;rptpq,o recalks ically added. For oral adm nistration
in a capsule form usé’?t?lgesdlgl glgﬁbégi’ ne? RS Fatht ket drefed corn 07 JUN

2005 WO O OBEEIQPORCHS®IAA88856ntbly in a biclogical sample, but
further comprising the step of contacting said biological
sample with an agent which increases the suséeptibility
of bacterial organisms to antibiotics.

15 The phar@aceutical compositions and methods of
this invention will be useful generally for controlling
bacterial infections ip vive. Examples of bacterial
organisms that may be contrclled by the compositions and
methods of this invention include, but are not limited to

20 the following organisms: Streptococcus pneumoniae,
Streptococcus pyrogenes, Enterococcus fecalis,
Enterococcus faecium, Klebsiella bneumoniae, Enterobacter
Sps. Proteus sps. Pseudomonas aeruginosa, E. coli,
Serratia marcesens, Staphylococcus aureus, Coag. Neg.

25 Staph, Haemophilus infuenzae, Bacillus anthracis,
Mycoplasma pneumoniae, and Staphylococcus epidermitidis.
The compositions and methods will therefore be useful for
controlling, treating or reducing the advancement,
severity or effects of nosocomial or non-nosccomial

30 infections. Examples of nosocomial uses include, but are
not limited to, urinary tract infections, pneumcnia,
surgical wound infections, and bacteremia. Examples of

non-nosocomial uses include but are not limited to



starch. When aqueous suspensions and sol utions and propylene glycol are
adm nistered orally, the active ingredient is conbined with enulsifying
and suspending agents. If desired, certain sweetening and/or flqyprl ?
and/ or col oring agents nay be added The pharnaceutical conpositi ons o o0
this invention may al so be adm nistered in the formof suppositories for

rectal gdm gation. These conpositions can be prep .Xing a
compoun f t@%s 10 invention with a suitable non-i rn?%ﬁﬁ%“tgmé’gei pi ent
which 1is solid at roomtenperature but liquid at the rectal tenperature

and therefore will nelt in the rectups3o release the active conponents.

Such materials in eE n%t are not limted to, cocoa butter, beeswax and
15 pol yet hyli']él?\e gfifc 1S 8PS adRPRMET A § RFSTEAE IshaskdBeut i cal

conposi ti oam;d oéoﬁmltslgsmeeahlf@atwng$pgﬁtﬁélabdbi@‘d&l wheeccliBgsdesi red
t reat ment é/ol ves ar eas or organs readi |y, accessible by topi cal
appl i cat i o‘ah"l fen fekridet BRHEEPRSALSD RAtdessn, the phar maceuti cal

conposition shoul dxbﬁafda&wbat €d ¥hi NodnsblidaP!s UNLMRRLLGR0LE m ng the

active corrponents suspended or dissolvedn a carrier. Carriers for
t opi cal® adhaimAdemGisRidy ﬁﬁeepéahige@m\oartwws dmpewdirogsi €l ude, but

O o one U1 Soruicie UnEhaL Ohbenti b Clrd] SUTenlclePEh O Cum
propyl ene glycol, pol yoxyet hyl ene polyoxyprop ene oun 8 enuIS|fy|ng
wax and mﬂlcénposmttl@wamwélryatt he ppémrmacréui |ad:@Ivecamp@$uEned can be

f or mul at egﬂi\&m:c;xthe%s suitable I otion or creamcontaining the active conpound
30 suspended or dissolved in a carrier. Suitable carriers include, but

are not limted to, Am“phiaahacelitisal by taorepmaddst eéardtraripeal ysor bate 60,
\(,:\gzglr l%sth}r%]#pﬁ cetear %\.E)YOE}‘%%%%% E&E/‘adéfl %%decan 182beszI al cohol and

ester, salt of an ester or other derivative of a compound
of this invention which, upon administration to a
recipient, is capable of providing, either directly or
indirectly, a compound of this invention or an

15 inhibitorily active metabolite or residue thereof. .
Particularly favored derivatives or prodrugs are those
that increase the bicavailability of the compounds of
this invention when such compounds are administered to a
mammal (e.g., by allowing an orally administered compound

20 to be more readily absorbed into the blood)} or which
enhance delivery of the parent compound to a biological
compartment (e.g., the brain or lymphatic system)
relative to the parent species.

Pharmaceutically acceptable prodrugs of the

25 compounds of this invention include, without limitation,
esters, amino acid esters, phosphate esters, metal salts
and sulfonate esters.

Pharmaceutically acceptable salts of the

compounds of this invention include those derived from

30 pharmaceutically acceptable inorganic and organic acids
and bases. Examples of suitable acid salts include
acetate, adipate, alginate, aspartate, benzoate,

benzenesulfonate, bisulfate, butyrate, citrate,



phar maceuti cal conpositions of this invention may also be topically
applied to the lower intestinal tract by rectal suppository formulation
or in a suitable enema fornulation. Topically-adnm nistered tranfpﬁg@?h
patches 5 are also included in this invention. The pharmaceutica 24003
conpositions of this invention nmay be adm ni stered by nasal aerosol or

i nhal at | gy 4, conpositions are prepared according to techniques
wel | -known | n the art of pharmaceutical 10 fornul ati on BEUURmWSEss prepared
as solutions in saline, enploying benzyl alcohol or other suitable
preservatives, absorption pronoters isg_enhance bioavailability,

fl uorocarbagns, . and/ or other solubilizing or dispersing agents known in

the art. 15BBBRHR FevERWRAT BB} SR b OWC 10 pehtandpabpiibnat8) g/ kg body

wei ght per dilaYucoh&ter afdy. 5 abqut 75 nmg/ kg body wei ght per
day and nost p?eferab[y bee%\%e%{ﬁla%dt eli@%r?(?sgg%ﬁﬁﬂ?&'b(g&ymﬁéf’ght per day
of the actf}‘%r?ﬁ@reﬂlmhmm,argdymfdplhoéphatgpngygggggyezo for the-

preventi onpapéshi gt o€ terial infections caused by bacferia such
as Stre$t 0coccus pneu'n%?pgeafr% e BESREOEEE  pY¥gEREBLoEAERT ococcus

fecalis Frdeohbronids, frpetrioimd ildegbi- ok g cRDEHARAL 8681 s ERLEL Obact er  sps. '
Proteus sps, Eé@éjdorgopea%t aeruqi nosa, E. coli, 25 Serratia nafcesens, S
aureus, and Coag.’ NEU-C SraplalonRbeeafefhappsubfanateeui cal conpositions
of this |maemtharentddl teardli RiisheiadeLr ogyab [imes per day
or alter n%i Vejx}laf as a conti nuous i nfusion. O‘?H%I 3%%%%5?5%1 y, the

conposi ti ohe o 3ife FESEIES6 i AvehenvhrAayibea el photpiat: i n a

pul sati | e piorradesi PivaiQueh) adBbabakeati used as chronic or
acute, therapy. The anmount o? g%tive ihg?géggﬁ%g‘%ﬁts%@l%{te'comi ned with
the carri et et J3EHtEr ofhéecHanatyl et OsYL4td 2AB51ndMR RRING0879

PCT/ USO1/ 4885fr -s63ds, such as oxalic, while not in themselves
pharmaceuticalliy acceptable, may be employed in the
preparation of salts useful ag intermediates in obtaining
the compounds of the invention and their pharmaceutically

15 acceptable acid addition salts.

Salts derived from appropriate bases include
alkali metal (e.g., sodium and potassium), alkaline earth
metal (e.g., magnesium), ammonium and N (C;.4 alkyl),
salts. This invention also envisions the quaternization

20 of any basic nitrogen-containing groups of the compounds
disclosed herein. Water or cil-soluble or dispersible
products may bs obtained by such quaternization.

Pharmaceutical compositions of this invention
comprise a compound of formula I or a pPharmaceutically

25 acceptable salt thereof and a pharmaceutically acceptable
carrier. Such compositions may optionally comprise an
additional therapeutic agent. Such agents include, but
are not limited teo, an antibiotic, an anti-inflammatory
agent, a matrix metalloprotease inhibitor, a lipoxygenase

30 inhibitor, a cytokine antagonist, an immunosuppressant,
an anti-cancer agent, an anti-viral agent, a cytokine, a
growth factor, an immunomodulator, a prostaglandin or an

anti-vascular hyperproliferation compound.



dosage formw || vary dependi ng upon the host treated and the particular
node of admnistration. A typical preparation will contain from about 5%
to about 95% active conpound (ww). Preferably, such preparatiofh® [BN 255
contain fromabout 2.0%to about 80% active conmpound. Wen the
conpositions of this invention conprise a conbination of a conmpound of

formul ayogde@pe or nore additional therapeutic or p i:C agents,
both the conpound and the additional agent should be 188%?%65121%{%‘& dosage

| evel s of between about 10%to 80% of the dosage normally adm nistered in
a nonot herapy regime. Upon inprovengsit- of a patient's condition, a

mai nt enance dose of conmpound, _conmposi ti or__conbination of this
i nvention may be adr}?lﬁi ggg?‘ed,ph?fmgg%mﬁ]e% ar%?ceg&ﬁ‘g’ GuEREFYSTt he dosage
or frequensyfeds admiannshr8bkd, ca@frhef hha@yndie beeduagei sasradaf ggct i on of

the synptons, to a level at which the inproved condition is retained when
the synpt chiPHIE hedRIsFheti ¥l ? CPTROURE D dfpisedBventient ment shoul d

cease. Pati@lthiBy dodd ROReNEErr&fathd GHAEIIThLLb 1t 5@@&0?9% on a
| ong-term basis upon any recurrence or di sease synptons. As the skilled

arti sa® withergsdr-eci ate, lower or higher doses than those recited above

may be'required. Speghfi £ Jrent. Legigen r y
particul ar 25 patient v&fn&ia]eegg%%dl%&g%éé vari etcfr%getqgc'?gt?lg, el udi ng
the activike wied Ha $pecpharmeoepoiral erpimmedd ionise oigehisbody wei ght,

general hegl.td.stat YSe198%: &‘tlﬁtaré‘{f& ( fim&%gi' nistration, rate of

excretion, drug conbinatioh, e ~Severity. an &8ur 8%0f the di sease, and
t he pati erdXcha3@edisspedutioa, t althinuh Seaseraar] lkeipndgreseéroh t he

treati RY Rhysi cian. Accor di t o anot her, enhodi _the invention
provi des r?e%/%c?&?s’o?uf: e%f.ﬁ‘g‘“%’? %‘T’Ié%net]lhﬁﬁuél'bgeb‘?(%FFaFubs'?aﬁ‘ff\F'2005 WO
02/ 060879 fcH ES0bhé88hateb4-glycine, sorbic acid, potassium

sorbate, partial glyceride mixtures of saturated

vegetable fatty acids, water, salts or electrolytes, such

as protamine sulfate, disodium hydrogen phosphate,

15 potassium hydrogen phosphate, sodium chloride, zinc
salts, colloidal silica, magnesium trisilicate, polyvinyl
pyrrolidone, cellulose-based substances, polyethylene
glycol, sodium carboxymethylcellulose, polyacrylates,
waxes, polyethylene-polyoxypropylene-block polymers, wool

20 fat and self-emulsifying drug delivery systems (SEDDS)
such as o-tocophercol, polyethyleneglycol 1000 succinate,
or other similar polymeric delivery matrices.

The term "pharmaceutically effective amount"
refers to an amount effective in treating or ameliofating

25 a bacterial infection in a patient. The term
"prophylactically effective amount" refers to an amount
effective in preventing or substantially lessening a
bacterial infection in a patient.

Depending upon the particular condition, or

30 disease state, to be treated or prevented, additional
therapeutic agents, which are normally administered to
treat or prevent that condition, may be administered

together with the inhibitors of this invention. Such



infection, or disease state, conprising the step of admnistering to a
patient any conpound, pharmaceutical conposition, or Conb'nat'pWJU%é%5
descri bed herein. The term "patient", as used herein, means an ani 1,_
preferably a 5 mammal, and nost preferably a human. The conpounds of this
invention are al so useful as commercial reagents which effectively bind
to the rase B enzyne. As commercial reagents, the conpounds of this
inventi8ﬁ¥°ﬂ%&“§heir derivatives, may be used to 10 bl ®CH/upyr/aeses B _
activity in biochenical or cellular assays for bacterial gyrase B or its
honol ogs or may be derivatized to bipd_to a stable resin as a tethered
substrate for affinity chromatography applications. These and other uses
whi ch char &8eERPgRt tonaeentisl irgyinadss bl Brienhbbi Lomst@lll tobeagvi dent to

h f LBAE Yy, ski | inthe art. In order that this invention be nore
%uﬁfg OunSéﬁ%?@%ﬁFf%heé?céégﬁM PEY 8PE"Set 2f BRERLXThese exanpl es
are for thesepalposeotndasd |imiikaittcd) anlypandgahss20iARiLiLPe gonstrued as
limting the_s ope of the  inventioon in any way. EXAMPLES .Ekanple_l i N
) | NOzZ 283’7\[?51 2 FNIGHA - 30 [IUNRSUPBEAF FRNR. (2): ambl ecamtert i on of
4- DbrorD- 2agkht Padn | Amei (A4 1Mggeh MR Lrta@%/g (9 g}gwms%aca@%ed
3-pyridine boronic acid (148 ny, 1.2 nmo ), 3 pot a SI um phosp ate (276
mg, 1.3 mdl) ITERPERUH BT @dPFRSFRIPRBS NI vl an r anehejgmi ki um (75 Ny,
0.1 nnnl).hp%grgggigggg%tfgg Qg/g@ggag PCT/ USO1/ 48855 -65- The resul ting

m
m xture was heated at 95C for 18 hours then
The compounds of this invention may be employed

in a conventional manner for controlling bacterial

10 infections levels in vivo and for treating diseases or
reducing the advancement or severity of éffects which are
mediated by bacteria. Such methods of treatment, their
dosage levels and requirements may be selected by those
of ordinary skill in the art from available methods and

15 techniques.

For example, a compound of this invention may

be combined with a pharmaceutically acceptable adjuvant
for administration to a patient suffering from a
bacterial infection or disease in a pharmaceutically

20 acceptable manner and in an amount effective to lessen
the severity of that infection or disease.

Alternatively, the compounds of this invention

may be used in compositions and methods for treating or
protecting individuals against bacterial infections or

25 diseases over extended periods of time. The compounds
may be employed in such compositions either alone or
together with other compounds of this invention in a
manner consistent with the conventional utilization of
enzyme inhibitors in pharmaceutical compositions. For

30 example, a compound of this invention may be combined
with pharmaceutically acceptable adjuvants conventionally

employed in vaccines and administered in prophylactically



cooled to roomtenperature and diluted with ethyl acetate (80 niL). The
resulting solution was washed successively wth saturated aqueoEﬁJﬁHQHgm
bi carbonate, water, and 5 brine, dried over-magnesiumsulfate th v
concentrated in vacuo. The concentrate was purified by chromatography
[Silica Gel, ethyl acetate: hexanes (1:3)--4(1:2)] to afford conpound 2
(117 ng H NV\R (CDC13) 8 8.8 (d, 1H), 8.55 (m 35 (d, 1H),
7.85 (d'g,(’%li}’ll—’&‘f” .65 (dd, 10 1H), 7.35 (m 1H), 6.95 (o*’CT ‘“’4%3“25 (br s,
2H). Exanple 2 4 ~ NH2 NH2 15 3 4-Pyridin-3-yl-benzene-1, 2-di am ne (3):
To a solution of conmpound 2 (117 ng,sg(). 54 mol) in ethyl acet at e (13 nli)
was added ;% E | | adi um on car bon JE? The resulting suspension was
pl aced in S ?Vﬁya‘F‘B‘Q%ﬁ%tq%r?%ﬂ)t&Frtat 1yddyader ouer ;atr exeRmirth gas

whi | e shalgeirgodt oBNbiREt agd ATEICIAHA-iTAr jAFROHESns THE &ALl Yt was
renoved by filtration and the filtrate concentrated I n vacuo to afford

conpound 2 (115 ngy, TBBafTRANAR of dogulaHINegy 4GBCI® ®8.8 (m 1H),
8.4 (m Mhgnlstarldlulth ohd LR ielockh 18- o{la2Muc 6,80 (m 11,
3.25 (br s, 4H). e 3 N HN-N E 1 255 WD
02/ 060879 eBETLLSOE/ n!s%@y@;& nranpm'lams against various _
To & sol UPROR 6T b PErFoI i t nsat hs PetBraas et O ol ) and
et hyl chl oiorennabe aﬁe(amra.ﬁﬁsrtie,reﬁ A% mumbjinkbigat tlefabidy wAltHOC wWas
added 25%%ther agents, they may be administered sequentially or
concurrently to the patient. Alternatively,
10 pharmaceutical or prophylactic compositions according to
this invention comprise a combination of a compound of
formula I and another therapeutic or prophylactic agent.
The additional therapeutic agents described
above may be administered separately, as part of a
15 multiple dosage regimen, from the inhibitor-containing
composition. Altermatively, these agents may be part of
a single dosage form, mixed together with the inhibitor
in a single composition.
The pharmaceutical compositions of this
20 1invention may be administered orally, parenterally, by
inhalation spray, topically, rectally, nasally, buccally,
vaginally or via an implanted reservoir. The
pharmaceutical compositions of this invention may contain
any conventional non-toxic pharmaceutically-acceptable
25 carriers, adjuvants or vehicles. In some cases, the pH
of the formulation may be adjusted with pharmaceutically
acceptable acids, bases or buffers to enhance the
stability of the formulated compound or its delivery
form. The term parenteral as used herein includes
30 subcutaneous, intracutaneous, intravenous, intramuscular,
intra-articular, intrasynovial, intrasternal,
intrathecal, intralesional and intracranial injection or

infusion technigues.



us sodi um hydroxide in a dropw se fashion over 1 hour until the pH
2?;§?Iized at 8.yEnough acetic acid was then added to achieve pH 5 then
sodium acetate trihydrate (74 ng, 0.54 nmmol) and a solution of (2 (.26 10
mml) in ethanol (3 nL) were added. A catalytic amount of
p-tol uenesul fonic acid was added and the resulting mxture was heated at
ref 1ux {8%hadeo gﬂp The reaction mxture was then cooled to anqtent .
t enper ature an diluted with ethyl acetate (50 ni). Th%cﬁﬁgaﬁB%msolutlon
15 was washed with aqueous NaOH, water, and brine then dried over
magnesi um sul fate and concentrated i nggpcuo. The crude product was
purified by preparatlﬁ HPLC to afford conpound la-11. "H NWR (CDC13) S
9.1 (s, 1H), 8,75 (dTheippargaceyficalycompasitsionsHmay7b@ @(m thd), 7. 65

9° 1 N

2

e N e g BEbrite i ectine NEHa St on KB SFameges &8 uti on

of bi pheny S§exidpadnnectabbe mm@&@usrvfﬂdldugaHdwaEenfbén?hgéongtlio $hé
dded S t acetaonitrile

fosulting st 8e0eRnatbllntyihe POt AL aittuing, bhnkgRbnianessd |

reacti oh mé@oyarnnttbﬂedrbemymmgléﬁiﬂabxyuar%%%quﬁ sge uly e lpygr oxi de and

the a ueous, r Xxtracted with EtOAc. 07 JUGQ 2005 WO 02/ 060879
Pc% ugo /48§L§§¥§ 558 e” %bn%?%e?f‘aﬁ%ﬁc &veeac88) ward sEsRendingh wat er

bri ne, drledeuuer N@Eﬁﬂstéf&ﬂh(iﬁﬁéﬁﬁdbﬂ%eﬁr%5a¥§EH8ntBayagigédbg {147 o,

0 ite.solid 5 Exanp
71% as an gerl 1njectaé5e solutlon or suspension in a non-toxic

parenterally-acceptable diluent or solvent, for example,

10  as a solution in 1,3-butanediol. Among the acceptable
vehicles and solvents that may be employed are mannitol,
water, Ringer’s solution and isotonic sodium chloride
solution. In addition, sterile, fixed oils are
conventionally employed as a solvent or suspending

15 medium. For this purpose, any bland fixed oil may be
employed including synthetic mono- or diglycerides.
Fatty acids, such as oleic acid and its glyceride
derivatives are useful in the preparation of injectables,
as are natural pharmaceutically-acceptable oils, such as

20 olive oil or castor oil, especially in their
polyoxyethylated versions. These oil solutions or
suspensions may also contain a long-chain alcohol diluent
or dispersant, such as those described in Pharmacopeia
Helvetica, or a similar alcohol.

25 The pharmaceutical compositions of this
invention may be orally administered in any orally
acceptable dosage form including, but not limited to,
capsules, tablets, and aqueous suspensions and solutions.
In the case of tablets for oral use, carriers which are

30 commonly used include lactose and corn starch.
Lubricating agents, such as magnesium stearate, are also
typically added. Fbr oral administration in a capsule

form, useful diluents include lactose and dried corn



O Et

N ~-

1- Et hyl - 3-
7 (40 ny,

0.34 mmol) as a solution in THE (0.5 nL). The reaction was heated to

overni ght then concentrated in vacuo. The crude product mas
QY reparative HPLC to afford la-84. 15 Exanple
E 2- (5-Brono- pyri m di n-2-yl am no) - ethyI]P%%F%%H?%”aC|d

ester (10): A mixture of 5-bronp-2 20 chloropyrimdine (500
I n et hanol

refl ux
purified
N M.

- but yl
N- Boc- et hyl enedi ami ne (496 ng),sand triethylamne (1 nlL)

tert
n) ,

H \>NH : NH la-84

(5- phenyl -1 S-benzoi m dazol -2-yl)-urea (la-84): To a solution of
0.19 mol) in THE (1 nL) was 10 added ethyl isocyanal® U708,

(10 m.) was heated at 80'C for 4 hours. The reaction was then

concentrat%ﬁaFQP\uﬂﬁﬂﬁﬂaﬁﬁuﬁﬁésréBﬁHﬁ%siﬁﬂﬁf#QQi%ﬂ#uqﬂQﬁﬁaﬁﬁﬁlve HPLC

(hexanes:

19

10

15

20

25

30

0 7 a white solid.
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1ngred1ent 1s combined with emulsifying and suspending
agents. If de51red, certain sweetening and/or flavoring
and/or coloring agents may be added.

The pharmaceutical compositions of this
invention may also be administered in the form of
suppositories for rectal administration. These
compositions can be prepared by mixing a compound of this
invention with a suitable non-irritating excipient which
is solid at room temperature but liquid at the rectal
temperature and therefore will melt in the rectum to
release the active components. Such materials include,
but are not limited to, cocoa butter, beeswax and
polyethylene glycols.

Topical administration of the pharmaceutical
compositions of this invention is especially useful when
the desired treatment involves areas or organs readily
accessible by topical application. For application
topically to the skin, the pharmaceutical composition
should be formulated with a suitable ointment containing
the active components suspended or dissolved in a
carrier. Carriers for topical administration of the
compounds of this invention include, but are not limited
to, mineral oil, liquid petroleum, white petroleum,
propylene glycol, polyoxyethylene polyoxypropylene
compound, emulsifying wax and water. Alternatively, the
pharmaceutical composition can be formulated with a
suitable lotion or cream containing the active compound
suspended or dissolved in a carrier. Suitable carriers
include, but are not limited to, mineral oil, sorbitan
monostearate, polysorbate 60, cetyl esters wax, cetearyl

alcohol, 2-octyldodecancl, benzyl alcchol and watexr. The

70 MeO N Noe

N.,,,N

NC2



| Ni i das -4- [ [ thyl ester
5 1-(3,4-Di nitro-phenyl)-1Him dazol e- 4-carboxylic acid ne
(19)? To a stirred, O0C solution of 1,2- dinitro-4-fluorobenzene (IF2% gy

1.74 mmol e) and nethyl - 4-im dazol ecar boxyl ate (200 ng,

1.59 mol e)

in THE

' i on. 10 resul ting
5 nm) was added NaH (70 ng, 1.74 nmmole) in one portion. The
gixtuze was stirred at OC for 3 hours, then diluted with toluene and

L difi ] N HC1. The phases were separated and the aqueous phase
o, qu?ﬁ®&ﬁggluene, cooled to 0 C, and basified w t PEIH1/48833 CH

washed w

Et hyl acetate was added and the resulting m xture stirred 15 until

solids dissolved. Phases separated, aiganic \
2SCa, filtered, concentrated in vacuo. The m xture of

r egi oi somePSAMRRESUtkephr eemRP K 9 ¢dhiv dnfAashonhnapahDgpaphy

dri ed over

al |

phase washed with brine,

11 ety i 0 M g S0 L LD L1

desi red adduct 19

ng, 438%

dmso d5): 8uERCFIPryl)fommiinticiHom)in & BuiHabbeoadesd; 7.28 (1H, s);

7.02 (1H,

-69- Exanp

- 3H,..3). 07 .JUN 2965 WD 02/ 060879 PCT/USO 1/-4 88 5 5
?%”%“ﬁao'gﬁ(\)?e’g' Nﬁsﬁl‘i@#’”a DA SERIRD. fEanggermsl oat¢hes 3- Bt hyl

: L ) A . ) . : hvl
- ur ei dJ) - Sk derizor nimtdanied-i JcHild itkvaaelen  4- carboxylic acid nethy
ester ??a-156): A mxture of 19 (225 nmg, 0.770 mmle) and 10% Pd-C
(catal ytic anmount) ine< G rata§OpPasttiongeet 48psi of H2 (Parr

Shaker)

10

1ls

20

25

30

invention may be administered by nasal aerosol or
inhalation. Such compositions are prepared according to
techniques well-known in the art of pharmaceutical
formulation and may be Prepared as solutions in saline,
employing benzyl alcohol or other suitable preservatives,
absorption promoters to enhance bicavailability,
fluorocarbons, and/or other solubilizing or dispersing
agents known in the art.

Dosage levels of between about 0.01 and about
100 mg/kg body weight per day, preferably between 0.5 and
about 75 mg/kg body weight per day and most preferably
between about 1 and 50 mg/kg body weight per day of the
active ingredient compound are useful in a monotherapy
for the prevention and treatment of bacterial infections
vaused by bacteria such as Streptococcus pneumoniae,
Streptococcus pyogenes, Enterccoccus fecalis,
Enterococcus faecium, Klebsiella pneumoniae, Enterobacter
Sps. Proteus sps. Pseudomonas aeruginosa, E. coli,
Serratia marcesens, S. aureus, and Cocag. Neg. Staph.

Typically, the pharmaceutical compositions of
this invention will be administered from about 1 to 5
times per day or alternatively, as a continuous infusion.
Or, alternatively, the compositions of the present
invention may be administered in a pulsatile formulaion.
Such administration can be used as a chronic or acute
therapy. The amount of active ingredient that may be

combined with the carrier materials to produce a single



overnight. The m xture was filtered, concentrated in 10 vacuo, re-diluted
with MeCN and MeOH (5 nlL/5 nL), and treated with cyanogen brom de (168
ng, 1.54 nmole) at roomtenperature. The resulting mxture was st nueerss
for 4 hours (precipitate formed), then quenched by the addition of 7
NH3- MeOH. The crude reaction was 15 concentrated in vacuo and directly

flash chromatographed (silica gel, 10% ->35% 7N NH3- 12 gradient)
to gi Veop Ofﬂgre am nobenzi i dazol e as a white sol | d%%%%% T¥ied

am nobenzi m dazole was diluted in DWVSO (1 nlL), treated with excess ethyl
| socyanate (0.5 20 nL) and heated tg380 C for 3 hours. The reaction was
cool ed to roomtenperature, excess ethyl |socglgnate renoved i n vacuo,

azeot r opeoRpren FRTM wikk Ay, IWRSHAEET WPPR MBOHPPSE tysatataA®l with
NHAOH (2 ghe, gﬂgla?ﬁéze%éé)&%%ﬂﬁ&s%ﬂa@%ﬁ Tﬂe xday e was cool ed to

room 25 terrperature concentrated in vacuo, luted with 1/1 water/brine,
and ext r aprepgaratten vwihi M@tétlhylfroabéb@!lé/ é% hb@orboTthe®Sfonbi ned or gani ¢

extracts d i acuo, and 0 7
JUNI 205 g%\5)%3/ gg@gﬁcg% fggggg%gq % ﬁ%r onlg%ogarha%hed (silica
gel, 59 -z30%a2hl KtBm ditdity QG4ACIRD gubmdite 80} totgveecdmgowesi red product

| a- 156 contani nated wi ttgh et %usr qffg)n‘léh%fsg | d yas 1:tlrllbc'gnurat ed with water
and filtered to glve?)rb g & 965 Ove our steps) as a
white sol c8mpiHs&VR ¢&hifli iz, ord refo-a d:&)'npouﬂlﬂl 8i ﬁdﬂnum B)gnd. & (1H, br

d); 8. 32 1H, br F%a 8. 26 (%ﬁftw 9 ; 7.48 (1H, m; 7.28
(1H, 7. qorepfidbrional & l§)Dr3P§ PFE B’d% 3EPF . (3H, t). 10
Exa”p|e 9bo€hFEﬁg compound and the addltlonal agent should be
10 present at dosage levels of between about 10% to 80% of
the dosage normally administered in a monotherapy regime.
Upon improvement of a patient’srcondition, a
maintenance dose of a compound, composition or
combination of this invention may be administered, if
15 necessary. Subsequently, the dosage or frequency of
administration, or both, may be reduced, as a function of
the symptoms, to a level at which the improved condition
is retained when the symptoms have been alleviated to the
desired level, treatment should cease. Patients may,
20 however, require intermittent treatment on a leng-term
basis upon any recurrence or disease symptoms.
As the skilled artisan will appreciate, lower
or higher doses than those recited above may be required.
Specific dosage and treatment regimens for any particular
25 patient will depend upon a variety of factors, including
the activity of the specific compound employed, the age,
body weight, general health status, sex, diet, time of
administraticon, rate of excretion, drug combination, the
severity and course of the disease, and the patient’s
30 disposition to the disease and the judgment of the
| treating physician.
According to another embodiment, the invention

provides methods for treating or preventing a bacterial



JNH Ne( O HNg H' M la-157

1-[2- (3- Et hyl -urei do) -3t +benzoi m dazoi -5-yi]-1 hl-imdazol e-4- gqrﬁomx%hsl C
acid 15 1-(2-(Ethyl-ureido)-3H benzoim dazol-5-yl]-1Him zaol e-

carboxylic acid (la-157): A solution of la-156 (95 ng, 0.289 mml e) in 6N
HC1 (2 nL) was refluxed for 6 hours. The solution was then cooled to room
t enper a ncentrated in vacuo, and azeotroped sequentially with 20
Mc CH (t%@%?ﬁﬁg acetone (twice). The resulting soli ds%cmsgl"é’iﬁébended in
acetone, filtered, and washed with acetone followed by hexanes to give
la-157 (115 ng, 100% as a white soliggd. 1H NVR (500 MHz, dnso-d6): 8.77
(1H, m; 8.52 (1H m; 7.79 (1H, s); 7.72 (1H, m; 7.65 (2H, 25 m;
5.6-4.0 ZHIf%ﬁ?t%?n BDIZOiJ(%SGdt%tatle 1tofmMising OHe @006 WO 02/ 060879

Lo /135’01\/ et dier MO S Blratat o8l bolpBina tnetmeBrd il 5o, 0s0

mL, excess{omprPNHE.qrl, iy awmbiradioad deistliBPy8rRere{ 20 NMhe eXgA/RS) at room
tenperaturepaglghgjﬁﬂgéIdgéd herein, means an animal, preferably a

5 mammal, and most preferably a human.

The compounds of this invention are also useful
as commercial reagents which effectively bind to the
gyrase B enzyme. As commercial reagents, the compounds
of this invention, and their derivatives, may be used to

10 Dblock gyrase B activity in biochemical or cellular assays
for bacterial gyrase B or its homologs or may be
derivatized to bind to a stable resin as a tethered
substrate for affinity chromatography applications.

These and other uses which characterize commercial gyrase

15 B inhibitors will be evident to those of ordiﬂary skill
in the art.

In order that this invention be more fully
understood, the following examples are set forth. These
examples are for the ﬁurpose of illustration only and are

20 not to be construed as limiting the scope of the

invention in any way.

EXAMPLES
Example 1

“
Na NO.

25 NH,
2
4- (Pyridin-3-yl})-2-pnitroaniline (2): To a solution of 4-
bromo-2-nitroaniline (217 mg, 1 mmol) in DMF (6 mL} was
added 3-pyridine boronic acid (148 mg, 1.2 mmol),
30 potassium phosphate (276 mg, 1.3 mmol), and dichloro-

(diphenylphosphinoferrocene)palladium (75 mg, 0.1 mmol).



m xture was stirred overnight, then diluted with 4:1 ethyl JUNZWS
acetate: ethanol, washed with 1:1 brine:water (five tines), dr|e over
Na2SO4, filtered, and flash 10 chronat ographed (silica gel, 5% ->20% 2N
NH3- Et OH/ CH2C12 gradient) to give la-170 (13 ng, 72% as a white solid.
LRVS: 384.5 (M + H) Exanple 11 15 W have prepared other conpounds of
fornula I nmet hods substantially simlar to those d in the
above é§91 6 and those illustrated in Schemes Siﬁmbﬁﬁg
characterlzatlon data for these conpounds is -sumarized in Table 3 bel ow
and includes mass spectral 20 (as Mgk) and 'H NVR data. 'H NVR data is
sumari zed in Table 3 below wherein "Y' designates 'H NVR data is

avai | abl eTaBdraasltimurm‘lixtmzire weondiegtadt ati 85°Gtiarcthd élotmsr’rmhmd nunber s

correspond t he conp nd number.s |i d able 1. .25 Table

Char act er © ?Fé t?nf ot ST € égﬁpgﬁ% g J EP t?ﬁﬁ.??%&ﬁf . la-
M1 H NNR(@B &UN z~rﬁe ﬁMBdMHiH@D&E&uEEEhUSQ&/48§hed Fecdsidelty MF1 ' H NMR
No. la- Mt1l HNVR 1 282 Y 2 288 Y, 3283 Y4283 Y 6 210 Y. 7 268 Y 8
292 - 9 35AtR s3punYped aguenys Fodismabicerhenabye. Wakarg Y, s 326 Y 16

224326§7 %gl§¥é d8i 8d Jbved hadple s un?B8u3Biry 2herBloncerdraldh Yig3 312 y
y vacuo. The concentrate was purified by chromatography

[Silica Gel, ethyl acetate: hexanes (1:3)—(1:2)] to

afford compound 2 (117 mg, 54%). 'H NMR (CDCl,)} 8 8.8 (4,
1H), 8.55 {(m, 1H), 8.35 (4, 1H), 7.85 (dd, 1H), 7.65 ({dd,
10 14), 7.35 (m, 1H), 6€.95 (d, 1H), 6.25 (br s, 2H}.

N NH,

| NH,

15 3
4-Pyridin-3-yl-benzene-1,2-diamine (3): To a solution of
compound 2 (117 mg, 0.54 mmol} in ethyl acetate (13 mL)
was added 10% palladium on carbon (51 mg). The resulting
suspension was placed in a Parr hydrogenation apparatus

20 under 40 psi hydrogen gas while shaking at ambient
temperature for 2 hours. The catalyst was removed by
filtration and the filtrate concentrated in vacuo to
afford compound 2 {115 mg, guantitative yield). ‘H NMR
{cpCly) & 8.8 (m, 1H), 8.45 (m, 1H), 7.75 {m, 1H), 7.25

25 (m, 1H), 6.95 (m, 2H), 6.80 (m, 1H), 3.25 (br s, 4H).

Example 3
“
N N}_H
N. _OEt
T

N
H O



33 249 Y 34 298 Y 35 356y 36 283 Y 37 428 Y 38 294 Y 39 272 Y 40 498 Y

382 - 48 389
1 452 42 312 Y 43 295.1y 44 338 - 45 386 y 46 320y 47 3t
? 49 41% - 50 311 Y 51 299 y 52 343 Y 53 368 Y 54 298 Y 55 3987 VUEE406

- 296 Y 59 354 Y 60 326 y 61 440 y 62 300 y 63 403 - 64 381
- gg ggg Y gg 326 - 67 409 Y 69 468 Y 70 368 Y 71 299 Y 72 299 Y 73 267
- 74 253 - 75 297 76 413 Y 77 371 - 78 282 Y 79 296 y 80 357 y 81 340 Y
82 280 W@NR/H8379y 0 7 JUN 1005 WD 02/ 060879 PCT/ USO1/ 48A%H®01/46sss No. | a-
Mrl H N--NR No. la- Mrl H NVR 85 321 - 86 442 Y 87 370 Y 88 342 - 89 359
Y 90 298 Y 91 446 Y 92 329 - 93 499_Y 94 387 Y 97 294 Y 98 389 - 100 370

- 101 280 -
Ia-11

(5-Pyridin-3-yl-lﬂbbenzoinddazol-z-yl)-carbamic acid
ethyl ester (Ia-11): To a solution of 2-methyl-2-
thiopseudourea (151 mg, 0.54 mmol) and ethylchloroformate

5 (0.103 mL, 1.08 mmol) in water (2 mL) at 0°C was added 25%
aqueous sodium hydroxide in a dropwise fashion over 1
hour until the pH stabilized at 8. Enough acetic acid
was then added to achieve pH 5 then sodium acetate
trihydrate (74 mg, 0.54 mmol) and a solution of 2 (0.54

10 mmol} in ethanol (3 mL) were added. A catalytic amount
of p-toluenesulfonic acid was added and the resulting
mixture was heated at reflux for 1 hour. The reaction
mixture was then cooled to ambient temperature and
diluted with ethyl acetate (50 mL). The organic solution

15 was washed with agueous NaoOH, water, and brine then dried
over magnesium sulfate and concentrated in vacuo. The
crude product was purified by preparative HPLC to afford
compound Ia-11. 'H NMR (CDCl;) & 9.1 (s, 1H}, 8,7S (4,
1H), 8.5 (d, 1H), 7.9 (s, 1H), 7.8 (m, 1H), 7.65 (m, 2H},

20 4.3 (g, 2#), 1.3 (t, 3H). (M+1) 283.

Example 4

QUGN
Cbw
N
H
7
25 5-Phenyl-1H-benzoimidazol—2-ylamine {(7) : To a solution of
biphenyl-3,4-diamine (0.99 mmol) in THF :MeOH:water
(5 mL:10 mL:10 mL) was added cyanogen bromide (SM
solution in acetonitrile, 1.06 mmol). The resulting
mixture was stirred at room temperature overnight. The
30 reaction was partitioned between EtOAc and aqueous sodium

hydroxide and the aguecus layer re-extracted with EtOAc.



102 370 - 103 312 Y 106 409 - 108 300 Y 109 394 - 110 467 Y 111 367 Y
112 343 Y 113 409 - 115 298 Y 116 343 - 117 369 - 118 282 Y 113]723\9! %35
120 296 Y 121 322 Y 122 340 Y 124 445 - 125 382 - 126 328 Y 12 e
128 432 - 129 368 - 130 396 Y 131 316 Y 132 312 Y 133 296 Y 134 316 Y
135 410 Y 136 300 Y 137 310 Y 138 388 - 139 352 Y 140 401 Y 141 384 Y

142 378“@%%@7511 Y 144 311 Y 145 353 - 146 400 Y 1@,@5%2%% 48 411 Y

149 - 151 - - 152 317 Y 153 362 Y 154 389 9 - 156 -
- 157-- - 158 - - 159 328 - 160 - - 161 - 162 - - 163 326 Y 164 367 Y 165
297 Y 166 367 Y O 7 JUN 2005 WD 02/660879 PCTIUSO /48855 -74- No. la- Mrl

ANVRNo- 8 M sHelMBrodl eePadOl $05 Vadhdd wiln' Brer,
brine, dried over MgS0,;, then concentrated in vacuo to

afford 7 (147 mg, 71%) as an off-white solid.

5 . Example 5

O Et
O O :\)_N}H—NH

H
Ia-84
1-Ethyl-3-(5-phenyl-1H-benzoimidazol-2-yl) -urea (Ia-84):
To a solution of 7 (40 mg, 0.19 mmol) in THF (1 mL) was
10 added ethyl isocyanate (27 pL, 0.34 mmol) as a solution
in THF (0.5 mL). The reaction was heated to reflux
overnight then concentrated in vacuo. The c¢rude product

was purified by preparative HPLC to afford Ia-84.

15 Example 6
H
N’\/erij\
: N Br
10

[2-(S-Bromb-pyrimidin—2—y1amino)-ethyl]-carbamic acid

Boc.

tert-butyl ester {10): A mixture of S-bromo-2-

20 chloropyrimidine (500 mg), N-Boc-sthylenediamine (496
mg), and triethylamine (1 mL) in ethanol (10 mL) was
heated at 80°C for 4 hours. The reaction was then
concentrated in vacuo and the residue purified by
preparative HPLC (hexanes:EtOAc; 60:40} to afford

25 compound 10 (700 mg) as a white solid.



171 - - 172 - - 173 - - 174 - 175 365 Y 176 Y 177 377 - 178 - Y 179 367
Y 180 Y 181 315 Y 182 366 Y 183 330 Y 184 - - 185 - - 186 - %@; - -
188 Exanmple 12 Gyrase ATPase Assay The ATP hydrol ysis activiQ§- 2H5ha
gyrase was 5 neasured by coupling the production of ADP through pyruvate
ki nase/ | act ate dehydrogenase to the oxidation of NADH This nethod has
been descri bed previously (Tamura and Gellert, 1990, J. Biol. Chem, 265,
21342).WWQ§%97§ssays are carried out at 30C in 10 buf fPETEH0EHSER | ONS
containing 100 MM TRIS pH 7.6, 1.5 mM MC12, 150 nM KCl. The coupling
system contains (final concentrationg) 2.5 nM phosphoenol pyruvate, 200

I M nicotinam de adeni ne di nucl eoti de %NADH), 1 mM DTT, 30 ug/m pyruvate
ki nase, and 10 ug/m | actate 15 dehydrogenase. 40 nanonol ar enzyne (374

kDa Gyr A2B2 subunit fron1StaphylococgusTaureus) and a DMSO sol ution of

the inhibitor to a final concentr &S % are added and the reaction
m xture is allowed to incubate for 1 m nutes at 30C. The reaction is
then started by the 20 addition ofe o a final concentration of 0.9 nM
and the rate of NADH di sappearance 40 nanoneters is measured over

the course of 10 nminutes. The percent ¥inhibition values are detern ned
fromrate versus 0 7 JUN 20u5 WO 02/ 879 PCT/ USO /48855 -75-
concentration profiles and are reportggiﬁazthe average of duplicate
val ues. NO,
19
5 1—(3,4-Dinitro-pheny1)-1H=imidazole-4—carboxylic acid
methyl ester (19): To a stirred, 0°C solution of 1,2~
dinitro-4-fluorobenzene (325 mg, 1.74 mmole) and methyl-
4-imidazolecarboxylate (200 mg, 1.59 mmole) in THF (5 mL)
was added NaH (70 mg, 1.74 mmole) in one portion. The
10 resulting mixture was stirred at 0°C for 3 hours, then
diluted with toluene and acidified with 6N HCl. The
phases were separated and the agueous phase washed with
toluene, coocled to 0 °C, and basified with conc. NH,OH.
Ethyl acetate was added and the resulting mixture stirred
15 until all solids dissolved. Phases separated, organic
phase washed with brine, dried over Naqso;, filtered,
concentrated in vacuo. The mixture of regioisomers were
.separated and purified via flash chromatography (silica
gel, 5%-->20% ethanol/ethyl acetate gradient} to fford
20 the desired adduct 19 (225 wg, 48%) as an off-white
solid. 1H NMR (500 MHz, dmso ds): 8.41 (1H, d); 8.13
(1H, 4)}; 7.5(1H, broad s); 7.28 (1H, s); 7.02 (1H, 4);
3.80 (3H, s)



Tabl e 4 shows the results of the percent inhibition activity of selected
conpounds of this 5 invention in the Gyrase inhibition assay gﬁ.WN%QﬁNM
concentration. The conpound nunbers correspond to the conpound nunbé
Tabl e 1. Conpounds having an activity designated as "A" provided a
percent inhibition value bel ow 50 percent; conpounds having an activity

10 desi "B" provided a percent inhibition valje en 50 and
75. perdgﬁﬁﬁﬁa)g§conpounds having an activity de5|gnagH§‘ 3 prOV|ded a

percent inhibition value greater than 75 percent. 15 Table 4. Gyrase
Inhibitory Activity of Selected Conp@d¥nds No. |la- Activity No. La-
Activity 1 B2B 3B4C 6 A7A SA9A 10A 11 c 12 B 13 A 14 B 15
B 16 c 17 C 18 C19C 202721 C 22 C23 C 24 C26B 33 A34 C 35C36

A 37 C38 B 39 C40 C 41A42ﬁa@&$4C 45 C46 A0 7 JUNN 25 W
02/ 060879 PCT/USO /1S85S -76- No. Ta- Actrvity No. la- Activity

0
HN—{
HN—,
Me

Ia-156

5 1-[2-(3-Ethyl-ureido)-3Hd-benzoimidazol-5-yl]-1H-imiazole-
4-carboxylic acid methyl ester (Ia-156): A mixture of 19
(225 mg, 0.770 mmole) and 10% Pd-C {catalytic amount) in
MeOH (10 mL) was placed under 45 psi of H; (Parr Shaker)
overnight. The mixture was filtered, concentrated in

10 vacuo, re-diluted with MeCN and MeOH {5 mL/5 mL), and
treated with cyanogen bromide (168 mg, 1.54 mmole) at
room temperature. The resulting mixture was stirred for
4 hours {(precipitate formed), then quenched by the
addition of 7N NH;-MeOH. The crude reaction was

15 concentrated in vacuo and directly flash chromatographed
(silica gel, 10%-->35% 7N NH3-MeOH/CH201l2 gradient) to
give the pure aminobenzimidazole as a white solid.

The purified aminobenzimidazole was diluted in

DMSC (1 wmlL), treated with excess ethyl isocyanate (0.5

20 wmlL) and heated to 80 °C for 3 hours. The reaction was
cooled to room temperature, excess ethyl isocyanate
removed in vacuo, azeotroped with MeOH (thrice), diluted
with MeOH (5 wmL), treated with NH40H (2 wLlL), and heated
to 80 °C for 3 hours. The mixture was cooled to room

25 temperature, concentrated in vacuo, diluted with 1/1
water/brine, and extracted twice with 4/1 ethyl
acetate/ethancl. The combined organic extracts were

dried over Na2504, filtered, concentrated in vacuo, and



47 C48 C 49 C50B 52C53C 54C55C 56C57C 58 C59C 60 C61

C 62C63C 64C65C 66 C67C 69B70C 71 A72C 73A7@@éméﬁ5A
76 C 771 C78 A 79 A80C 81 B8 A 84 C8 A 8 C87 C 88 90
C91 A 92 C93 C 94 C97 A 98 C 100 C 101 A- 102 C 103 C 106 C 108
Cc 109 C 110 C 111 C 112 C 113 C 115 A 116 B 117 A 118 C 119 C 120 B

121 A 1%@0&/0&%&3 B 125 C 126 C 127 C 128 C 129 C PCT/USO1/48855

-70-
flash chromatographed (silica gel, S5%-->30% 2N NH;-
EtOH/CH,Cl, gradient) to give the desired product Ia-156
contaminated with ethyl urea. The solid was triturated
with water and filtered to give pure Ia-156 (115 mg, 41%
5> over four steps) as a white solid. 1H NMR (500 MHz, dmso-
de): 11.81 (1H, br s); 9.94 (1iH, br d); 8.32 (1H, br d);
8.26 (1H, br d); 7.58 {1H, br d); 7.48 (1E, m); 7.28 (1H,
d); 7.12 (1H, br d); 3.78 (3H, s}; 3.20 (2H, dg}; 1.12
(3H, t).
1¢

Example 9

Ia-157
1-{2-(3-Ethyl-ureido)-3H-benzoimidazol-5-yl}-1 H-imidazole-4-carboxylic acid
15 1-[2-(Ethyl-ureido)-3H-benzoimidazol-5-yl] -1H-imizaole-4-
carboxylic acid {Xa-157): A solution of Ia-156 (95 mg,
0.289% mmole} in 6N HCl (2 mL) was refluxed for 6 hours.
The solution was then cooled to room temperature,
concentrated in vacuo, and azeotroped sequentially with
20 MeQOH (twice) and acetone (twice). The resulting solids
were suspended in'acetone, filtered, and washed with
acetone followed by hexanes to give Ia-157 (115 mg, 100%)
as a white solid. 1H NMR (500 MHz, dmso-dé6): 8.77 {1H,
m); B8.52 (1H, m}; 7.7S (1H, s); 7.72 (1H, m); 7.65 (2H,
25 m); 5.6~4.0 (2H, br s); 3.20 (2H, dt); 1.11 (3H, t).



130 C 131 C 07 IN 2nn,5 WD 02/060879 PCT/ USO3/ 48855 -77- No. la- Activity
No. la- Activity 132 C 133 C 134 C 135 C 136 C 137 C 138%@%@ 140
C 141 C 142 C 143 C 144 C 145 C 146 C 147 B 148 C 149 C % 1C
152 C 153 B 154 C 155 A 156 C 157 C 158 C 159 A 160 C 161 A 162 C 163
C 164 C 165 C 166 C 167 C 168 C 169 C 170 C 171 C 172 C 173 C 174 C

175 C 7 C 178 C179 C 180 C 181 B 182 C 1 B 185 C
186 C 1 (3?7@%0%%8 C Exanple 13 Susceptibility Testi ng'%i'rﬁlsﬂlllf%g?ad Medi a

-71-

Example 10
Al
N
S
N

MNH
N={ O
HN
HN-—\
Me

Ia-170
A solution of Ia-157 (20 mg, 0.051 mmole) and morpholine
5 {0.050 mL, excess) in DMF (1 mL) was treated with PyBrop

(20 mg, excess) at room temperature. The resulting
mixture was stirred overnight, then diluted with 4:1
ethyl acetate:ethanol, washed with 1:1 brine:water (five
times), dried over Na,S0,, filtered, and flash

10 chromatographed (silica gel, 5%-->20% 2N NH,-EtOH/CHCl;
gradient) to give Ia-170 (13 mg, 72%) as a white solid.
LRMS: 384.5 (M + H)

Example 11
15 We have prepared other compounds of formula I

by methods substantially similar to those described in

the above Examples 1-6 and those illustrated in Schemes

I-VI. The characterization data for these compodunds is

summarized in Table 3 below and includes mass spectral
20 (as M+1) and 'H NMR data.

'H NMR data is summarized in Table 3 below
wherein "Y" designates 'H NMR data is available and was
found to be consistant with structure. Compound numbers
correspond to the compound numbers listed in Table 1.

25

Table 3. Characterization Data for Selected Compounds

No. fa- M+1 H NMR No. Ia- M+1 "H NMR




Compounds of this invention were also tested 5 for antim crobial
liquid media. Such assays were per flb? g
gui delines of the | atest NCCLS docunent governing such 07 JUN
M7- A5 Met hods for dilution
Bacteria that G ow Aerobically;
publ i cations such as
" 5 (Edited by. V. PEXTUSAIA88SS
1996) provi de essenti al
| aboratory anti biotic.4£sting. Essentially,

by susceptibility t
within the

WD 02/ 060879 PCT/ US01/ 48855 -78- practices:
Susceptibility Tests for
Fifth Edition (2000)".

Anti m crobi al

f\pproved o,aaagd -

"Antibioti1¢s T n” Laboratory Medicine
Publ i shers.-WIlIlians and W1 ki ns,

techni ques in

esting in

O her

sever al

activity

anr.
Luy

5

practi cal

di screte hacterial colonies (Pito 7) froma freshly streaked plate were
transf er fedNpolaan apprMpti atle H NNMRO| br Nohlared] umM+th ds THHBMR
suppl enemted-whererapps ppi-gte—tor—the—wpre—t ' '88 -ganisis. Thi s
was gr owy avdrni ght toek%;i g density follohed by a %%r 2-thodsand{ fold
dilution|to gbve ap i n®dul at|i on ¥densi{y of4between 288 x 105 and 5 X 106
CFU per A Ternati velgy, thne 1§ freshty prekedcojggmes—canybethcubat ed
at 37C f gpr—about +6 995. ht g-uti-+—t-he cultuwre equal s or ltexceeds a )
turbidity of & 0.5] McFAarl and standard| (app? oxi mat el3%°1. 5] x 188 cells per
m.) and d¢li | utwed to} gi v&2&t he [sane¥CFU per 14l as| abm®ee. In a nere
conveni ent ngLNod, [ THegsnocyi um 20 Way pr ggar egr ust a—gommetciat y
avai | abl e—rreehani-epl—devi-ea—(t-he—BELL PROVRT Syist eyt hatl | nval ves
touchingl_fivé colbnies dirdctly withla wdfd, contafi ng|cros¥hat ch
grooves at its botfom3¥ol | gwed By suspenshon of thei bagteri& in fn
appropri ate QI ume[ of Hal i ng. DiyUTT O 10,25 the apRgopr fate gmocul um cel |
density s—rade—f-omtht-s—reetl_—susppnsion——The broth.uged for testing
consi st sLof *RHB sjupplement éd with 50{ mg Bér L lof G&f' ahd 25¥ng per L of
My2' . St andard diluti oit*pangl s of control z2anti i oti3ag were nide ahd
stored ag 1n;ihe NCCLSzstandard wr- A5 The, 342 Y

33 243 Y 34 298 Y

35 3585 38 283 Y

37 428 Y 18 294 Y

39 272 Y 40 498 Y

41 452 Y 42 312 Y
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49 418 - 50 311 ¥

51 233 Y 52 343 Y

53 Je8 Y ag 298 Y

55 355 b4 56 406 -

57 366 Y 58 296 Y

‘59 i54 Y €0 326 b4

61 440 Y 62 300 Y

&3 403 - 64 38l -

65 3s2 - ge 326 -

67 403 Y 69 468 Y

70 368 b4 71 299 Y

72 299 Y 73 287 -

74 253 - 75 297 -

76 413 Y 77 371 -

78 282 Y 79 296 Y

80 357 Y a1 340 s

az 280 ¥ 84 281 Y




30 dilution range typically being in the 128 gg per nL to 0.015 g per niL
(by 2-fold serial dilution). The test conpounds were dissolvegqja n
diluted fresh for experinentation on the sane day; the sane or S|n1%é 07

JUN 205 WD 021060879 PCTI USO | 4S8i
above being used. The test

-79- ranges of concentration as
conpounds and controls were dispensed into a

mul tiwel | | at e and test bacteria added such that th | weekdrocul ation
was app¥BL¥ 8l y 5 x 10 CFU per well and the 5 final$9%h§ﬁgaﬁﬁh 100L. The
pl ates were incubated at 35C overnight (16 to 20 hr) and checked by eye
for turbidity or quantitated with a7sultiwell plate reader. The endpoint

m ni mal hibitory concentration (MG is the |owest cgoncentration of
drug at {whiMkIshe (10 M+dr oof gdhNMIRt dst &@- Boes | notMyt ow.| SEENMR
det er m ngt+ re~gtso—cpnpareut ihca approprT gt tqbtes-womtai ned in
the above_twh®publli cations to ensure {that®% he fange of lantibactedia
activity|is wrthin thé7acceptabl® rarge fer this ¥%andgrdi zed assay. 15
Tabl e 5 phowg,The [resugbés of ther M Classay, for{ sekmcted conpoundg of this
| nvent i op—The—eofpotng-—huftberscorfrespond-tortheypompgqund nubeds in
Tabl e 1.{ Coftbounds having an activi y_JeV%I designated las "A' pdovi ded
an M C of less than 16°%g/ nl; cohpourjds hawvingj20 287 actfi vity | evgl
desi gnat Ed ag, " B" [pr ogeded an MxC of | betygen {0 amh 40 [pg/ nl-; conpounds
havi ng ap—aetwi+t Heyet—eestgnatedas—-C—providgganMCof—grgater
than 400 jtgifi. 25 Taple 5/ M C Values df*Sel et ed Confounds No. l|a-
Activity] No.1@- Aqtivi*ff§ 42 B 58 A (90 A092 A| 98°¥ 1124 A 16 C|117 C

106 409 - 108 300 Y

109 394 - 110 467 Y

111 367 Y 112 343 Y

116 343 - 117 169 - =

118 282 Y 119 2986 Y

120 296 Y 121 322 Y

122 340 X 124 445 -

128 igz - 126 328 Y

127 394 128 432 -

129 368 - 130 396 ¥

131 316 ¥ 132 312 Y

1233 236 ¥ 134 . 3186 Y

135 41¢0 ¥ 136 300 Y

137 310 Y 138 388 -

139 352 ¥ 140 401 Y

143 5311 Y 144 311 Y

147 326 Y 148 411 Y

149 376 150 - -

151 - - 152 317 ¥

153 362 ¥ 154 189 Y

155 2939 - 156 . -

157 - - 158 - -

159 328 - 160 . -

161 - - 162 - -

163 326 164 367

165 2397 166 367




118 A 119 C 120 C 121 C 122 C 133 A 07 JUN 2005_ WO 02/ 060879

PCT/ USOL/ 48855 -80- No. la- Activity No. la- Activity 137 C 1&? gﬂéﬁig C
140 A 141 A 142 A 144 B 145 B 146 A 147 C 148 B 149 C 154 é ACvP51 C
152 B 153 C C 156 B 157 C 158 C 159 C 160 C 161 C 162 C 163 A 164 C
165 B 166 C 167 C 168 A 169 B 170 C 171 B 173 B 174 C 175 C 177 C 178
A 179 C 180 B 181 C 182 C 183 C 184 C E 185 C 186 A 187.B 188 A 196
B 197 BWQ8HEET? _ \While we have described a nunber of mmousdimssts of this

invention, it is apparent that our basic

~-74 -~
No. Ia- M+1 TH NMR No. Ia- M+1 "H NMR

167 350 - 168 298 Y
169 - Y 170 - -
171 - - 172 - -
173 - - 174 -

175 365 Y 176 - Y
177 377 - 178 - Y
179 367 Y 180 - Y
181 115 Y 182 366 Y
183 330 Y 184 - -
185 - - 186 - -
187 - - 188 - -

Example 12

Gyrase ATPase Assay

The ATP hydrolysis activity of DNA gyrase was
S measured by coupling the production of ADP through
Pyruvate kinase/lactate dehydrogenase to the oxidation of
NADH. This method has been described previously (Tamura
and Gellert, 199b, J. Biol. Chem., 265, 21342).
ATPase assays are carried out at 30°C in
10 buffered soclutions containing 100 mM TRIS PH 7.6, 1.5 mM
MgCl,, 150 mM KCl. The coupling system contains (final
concentrations) 2.5 mM phosphoenol pyruvate, 200 HuM
nicotinamide adenine dinucleotide {(NADH), 1 oM DTT,-
30 ug/ml pyruvate kinase, and 10 ug/ml lactate
15 dehydrogenase. 40 nanomolar enzyme (374 kDa Gyr A2B2
subunit from Staphylococcus aureus) and a DMSO solution
of the inhibitor to a final concentration of 4% are added
and the reaction mixture is allowed to incubate for 10
minutes at 30°C. The reaction is then started by the
20 addition of ATP to a final concentration of 0.9 mM and
the rate of NADH disappearance at 340 nanometers is
measured over the course of 10 minutes. The percent

inhibition values are determined from rate versus



constructions nmay be altered to provide other enbodinments 5 which utilize
the products and processes of this invention. 81 0 7 I! N 2835 W
claim 1. A use of a conpound for the manufacture of a medi cdleddN #185
decreasing bacterial quantity in a biological sanple wherein said
conpound is of formulal: R 2 WR3 _Z HN "Rs | or a pharmaceutically
acceptable salt thereof, wherein: Zis 0 or NR Wis nitrogen or CRa; Ra
i s sel KQBYYEBm hydrogen, hal ogen, -CF3, R, -OR7, orpc'_rflﬁ('ﬁ%sf Rl is an
aryl or heteroaryl ring, wherein said ring is optionally substituted by
up to four R9; wherein an RO substigdient in the ortho-position of Rl
taken together wth R2 may forma fused, unsaturated or partially

unsat ur at eshcapt o profidest anddase SreRAMRIE RS IThE VSR 652 ring

het er oat ons sel ect ed fromnitrogen, oxygen, or sulfur; R2 and R3 are each
i ndependeftPIISF ¥ S5 0om R6,  hal ogen, CN, SR6, OR6. N(R6)2, NRCO2RS,
NRCON( R6) 2, CON( RG])a’:bleNRC@R&wsNIEN(&RB?ﬁulw?JJS t 10 R C8TDBCOR6,  SO02R6,

SO2N(R6) 2, or NRSO2R6; or nd glreg ;t:ange gether,{o forma fused,
unsat ur at whb]?“bh"’?l%ﬁqvltf%é’%uﬁﬁﬁga, prion ‘Wy ket T uted 5-8 menber ed
ring containing; 0n2in i dy%la%reoﬁ’;hﬁ%ié%ﬁcé%frrﬁnmt,.[wgen oxygen, or.

concentration. The compound numbers correspond to the

compound numbers in Table 1. Compounds having an

activity designated as "A" provided a percent inhibition

value below 50 percent; compounds having an activity

10 designated as "B" provided a percent inhibition value
between 50 and 75 percent; and compounds having an
activity designated as "C" provided a percent inhibition

value greater than 75 percent.

15 Table 4. Gyrase Inhibitory Activity of Selected Compounds

No. 1a- Activity No. Ia- Activity
1 B 2 B
3 B 4 c
3 Fy 7 A
) A 9 A
10 A 11 C
12 B 13 A
14 B 15 B
16 C 17 c
18 C 19 c
20 A 21 c
22 c 23 c
24 C 26 B
33 Fy 34 c
3s c 36 A
17 C 38 B
39 c 40 c
41 A 42 c
43 C 44 c
45 c 46 A




sul fur; -82- 0 7 JUN 2005 R4 is selected fromR6, CON(R6), COR 6, CO2RG,
COCOR6, S02R6, SO02N(R6)2, or (CH2)yR2 v is 1-6; R5 is selected om R7,
Ar, CQAr, CON(R ?)Ar, (CH2)yCO2R, (CH2) yN (R7) 2, C (=NR10) - {ﬁgﬁzﬁﬁ C
(=NR10 ) -NRCOR, (C(=S)-N(R7)2, CON(R7)2, CO2R, COR, 502R, or SO2N(R7)2;
Ar is a five nenbered heteroaryl, heterocyclyl, or carbocyclyl ring,
wherein said ring is optionally substituted by up to three substituents
sel ect eV P8878x0, hal ogen, CN, NO2, R8, ORB, NHR8, NEOTRBIMNSSONHRB,
CORE, CONHRB, S02R8, NHSO02NHR8 or S02NHR8; each R is independently

sel ected from hydrogen or an optionally substituted aliphatic group
having one to six carbons; each R6 is independently selected from R7 or

an optionally Nedbstituted gaaimitysel edt ed INQTRATKOXY, NygERyal KV,
het er ocydH yl —hot-er O6VG yalvi| I‘AJLI —ar al l(yl arlal koxy, aryl oxyal kyl )
het er oar y het &f oar al ky! | he%eroaralkoxy, &% het erfoar ayl okyal kyl ;| each
R7 is independently sel gcted fecom hydiogen Ospan optional Iy substijtuted -
al i phat i g-groupsfavimg-pre—tozstxcabons,—pr—two—RF-—er—the—-sane ﬁitrogen
taken tdgether with the nitrogen optifonally forma four to~ six_ngnber,
saturated or unshturated hetergcyclic ring ®aving dne to three '
het eroat dns; R8s56s a CLtC4 aliphatic d¢roup, ®hereinjiwo RS @n adjagent
posi ti ong of—Argzor—anaryt—orzheteroary—+pg—ray-jpe—itakenrtoget her
with theifp—intervening atonos to forma three to_si nenber%d fused ring;
each RO i|s inde@%ndentl sel ected from oxo, ¥l ogen,| CN, N2,
Tn( hal oalikyl ), &5, SR6,| ORo, GRB, N(R$) 2, CON[RG6)Z, | CON(R)c CORE,” CORE,
CO2R6, CEZN(RE) ¢, COCARE, —SOHZRE,—SO2i(RE) 23R F1go2R6—NR-FRCSAN( R6) 2,
N(R) TnN( R8)2—6-6-6 6

66 C a7 C

69 B 70 C

7L A 72 C

73 A 74 A

75 A 78 c

77 C 78 A

75 A 80 C

81 B 82 A

84 c 8s A

86 cC 87 C

88 c 83 C

90 C 91 A

92 C 93 c

94 c 97 A

98 C 100 c

101 A 102 c

103 C 10e c

168 c 109 C

110 c 111 C

112 C 113 [

115 A 118 B

117 A 118 c

119 c 120 B

121 A 122 C

124 B 125 ¢

126 c 127 C

128 c 129 c

130 C 131 C




N(R) TNNRCO2R, N(R) TNNRCON( R) 2, N(R) TnCOR, N(R) TnNRCOR, -83- 07 JUN 2035
N(R) ThnSO2N(R6) 2, N(R) T, SO2R6, T,PQ(OR7)2, T'OPQ(OR7)2, T, SP( O:ﬁ? % Yy 2010
Ti, PO(OR7)2, or T.NPQ(OR7)2; each Qis an independently sel ected 8‘3
branched or straight alkyl; T is selected from-Q or -QnCH O, -R2)-;
each mand n are independently selected fromzero or one; and R10 is

selected fromR7 or Ar; provided that the following c n are
excl ude¥® 02’%-('?7:3-(3, 5-di br omobenzyl am no) prop-1 -yl am n%ﬁmﬂisgﬁ:‘zi m dazol e;
2-[ 3- (2- et hoxy- 3; 5-di br omobenzyl am no) prop-1-yl am no] - 1H benzi m dazol e;

2-[3-(6, 8-di chl orochroman- 4-yl am no)-yr-op-| -yl am no] -1 H benzi m dazol e;
2-[3-(6,8-dibromm-1_2 3 4-tetrahydroquinolin-4-yl am no)
prop- | - yllanm nd¥e-1a4+ benZi mi daxsivity No. la- Activity
213 (6! dinyt B oo [ o et b)) o e A g ] o
prop- | - yljam no]*2fH benzi mi dazdt e di hydr och*éti de; <
2-[3- (4, 5-di bramet hi en-j2- yI') med hyl'am no) prop3t - yl'amino] - TH benzinl dazol e
di hydr oct _ori de——2-{3 [4_, 6—chi-cht-ore I _(2— h}i};}gﬁxyet = 1H—C;‘ frdet—2
yl met hyl amino] prop-1-yliam no}-TH-benzim dazole
2-[ 3- (2- ¢t hoxy-1395-di chl or oberzyl ani no) pr op+flyl ami po] - 1H%Denzi nmi flazol e;
2- [ 3- ( 3- hr onD- Aset ho) cyi- 5- met hoxybenzyT am na}pr op- I - C
yl am no] +HH-benzi-m-dazghe: a5 C
2-[3-(2-¢qthoxy-5-i odo-3- net hyl%pmyl am na) prop-1 -
yl ami no] 41 H ben#fm dazdl e; 2-§$3-(4-trifluotbhet hyl 16-met héxyi ndol | 2-
yl met hyl am no) mraep- 1- yljam noJ -¢&¢ H- benzifm dazake; -84 D7 JUMd 2QJ05

150 B 151 c

152 C 153 B

154 [ 155 A

158 C 157 C

158 C 159 A

160 C 15l A

162 C 163 c

164 C 165 C

166 c 167 c

168 C - 169 C

170 C 171 C

172 G 173 c

174 c - 175 C

176 A 177 c

178 c 179 c

180 C 181 B

182 C 183 B

184 B 185 c

186 C 187 C

188 (4 - -

Example 13

Susceptibility Testing in Liquid Media

Compounds of this invention were also tested
5 for antimicrobial activity by susceptibility testing in
ligquid media. Such assays were performed within the

guidelines of the latest NCCLS document governing such



-[3- (3, 5-di bronobenzyl ani no) prop- 1| -yl am no] - 5- met hoxy- 1H benzi
g- Eiﬁ’l §10- 5-(4- net hoxypgri di n-2-yl ) benzoxazol e di hydrochl ori de; TF%PZ J
2-am no- 5- (4- met hoxypyridi n-2-yl)-1-nmet hyl benzi m dazol e di hydrochl ori d.e,
2-am no-| - et hyl - 5- (4-met hoxypyri di n-2-yl ) benzi m dazol e di hydrochl ori de; .
2- am no- 5- (4- met hoxypyri di n-2-yl)-1-phenyl benzi m dazol e di hydrochl ori de;

L L . . The
no hox ridin-2-yl)benzi mdazol e dihydrochlori de.__ 2. _
3sgma008€%|g§06% cl Zl:o?/n 1, wherein said conpound has tRETIEONSAS| a or | b:

RLR R R N/ RN R -N4~0HVRHN RS or RS lalbor a _
pharmaceutical ly acceptable salt theregfl. 3. The use according to claim 2,
wherein said coppound has one or nore features selected fromthe group
consi sti ngPORCEEESS R "ME-An Najihasisalfloy dabstibnt Rt smytrelbiahet eroaryl

ring; (b) Basaég%%f‘%@%e@ec&%g%;p%@&' 'ECte%,géé’mﬁﬂ?%o e{‘yoouﬁ'h or
CO2R6, OR6 X0, RB, SRé .
g%jz) mz\l(RIg)@Eprqm csa}ma\rcgoomfuaz g@d)uafi :(\1 s% hgin %%ng%t@irN( g) A
N Rj TnN( R6 %bl%&@ (%‘%baﬁ%( @ iotics J.n aboratory Medicine”
5 (Edited by. V. Lorian, Publishers Williams and Wilkins,
1996) provide essential practical techniques in
laboratory antibiotic testing. Essentially, several
discrete bacterial colonies (3 to 7) from a freshly
streaked plate were transferred to an appropriate rich
10 broth medium such as MHB, supplemented where appropriate
for the more fastidious organisms. This was grown
overnight to high density followed by a 1 or 2-thousand-
fold dilution to give an inoculation density of between
5 x 10° and 5 x 10° CFU per mL. Alternatively, the
15 freshly picked colonies can be incubated at 37°C for about
4 to 8 hrs until the culture equals or exceeds a
turbidity of a 0.5 McFarland standard (approximately 1.5
x 10° cells per mL) and diluted to give the same CFU per
mL as above. In a more convenient method, the inoculum
20 was brepared using a commercially available mechanical
device (the BBL PROMPT System) that involves touching
five colonies directly with a wand, containing crosshatch
grooves at its bottom, followed by suspension of the
bacteria in an appropriate volume of saline. Dilution to
25 the appropriate inoculum cell density was made from this
cell suspension. The broth used for testing consists of
MHB supplemented with 50 mg per L of Ca? and 25 mg per L
of Mg®*'. Standard dilution panels of control antibiotics

were made and stored as in the NCCLS standard M7-AS5, the
30 dilution range typically being in the 128 ug per mL to
0.015 pg per mL (by 2-fold serial dilution). The test

compounds were dissolved and diluted fresh for

experimentation on the same day; the same or similar



CO2N(R6) 2, CORE, SO2R6, or SO02N(R6)2. 4. The use according to claim 3,
wherein: (a) RL is an optionally substituted aryl or heteroaryl ring; (b)
R2 and R3 are each independently selected from hal ogen, CN, COJRAN ORG,
or R6; (c) R5G is CZR, CQAr, COR, CON(R7)2, Ar, (CH2)1CX2R, or
(CHZ)yN(R?)Z and (d) RO is halogen, CN, oxo, R6, SR6, OR6, N(Re6)2,

CON( R6) 2 CON(R) COR6, N(R) TnCO2R6, N(R) TnNRCO2R6, NngnN R6) 2,
NOR, Tuw?HHP%Pkyl) CO2N(R6) 2, COR , SCRR6, or SO2NESBIUSIV#SSThe yse
accord| ng to claim3, wherein said conpound has one or nore features
sel ected fromthe group consisting.gfy. (a) RL is an optionally
substituted ring selected from phenyl, 2-pyridyl, 3-pyridyl, 4-pyridyl,
t hi enyl , Wﬁlgﬁﬁdyﬁ chptdatpationy|as ﬁiﬁ@@z@le—lzg yuse The test

pyr azol - }%“Pﬁgg.hs ﬁﬂﬁrégﬁgfﬁﬁi{ i ALY sef(i ?%BOQeHﬁimggffl e, or

I ndol yl ; rogen, koxXy, am FY03 ogen;  (c) R3is
hydr ogen, palaltexyndatabkonglct@nmaldlmh suc(nd);hﬂé thehﬁdnagen or (CI—|2)yR2

(e) R5is.CC]\l 7) 2 (CH COZR or yN )2 (

hal ogen, g%h% a Q%%x 5% a(%\ll:%

N(R) Tn§02I3§na§ vzmamessaécm Olwg tz@leclpqla@eé WM@rgheuchzaJw 2005 -86
(a) Rl is an optionally substituted ring selected fromphenyl, 2-pyridyl,

3- pyridyl 354 pyvedyight thneertyal ,20p§mr|) madyl chem:élnazmﬂr -dyey| £oxt i dazol - 2- yl,
pyrazol -1 }b/‘ bﬁgm no- gyrl m 1t:%/1 ﬂg,lltml | %&t mlnos?enm m d zoI e, or
i ndol yl ; (CHFPRSIFY REdFIGRA DAL A MBIty oP ﬁE\Foﬁ%‘ﬁ Y(c) R3is
hydrogen Talkkexipoahtl KOX¥maDridiidRYy concentration (MIC) is
the lowest concentration of drug at which the
10 microorganism tested does not grow. Such determinations
ware also compared to the appropriate tables contained in
the above two publications to ensure that the range of
antibacterial activity is within the acceptable range for
this standardized assay.
15 Table 5 shows the results of the MIC assay for
selected compounds of this invention. The compound
numbers correspond to the compound numbers in Table 1.
Compounds having an activity level designaﬁed as "A"
prévided an MIC of less than 10 ug/mL; compounds having

20 an activity level designated as *B" provided an MIC of

between 10 and 40 pg/mL; compounds having an activity

level designated as "C" provided an MIC of greater than

40 ug/mL.

25 Table 5. MIC Values of Selected Compounds

No. Ia- Activity No. Ia- Activity
42 B 58 A
90 A 92 A
98 B 112 A
116 c 117 C
118 A 119 C
120 C 121 C
122 c 133 A




(d) R4 is hydrogen or (CH2)yR2; (e) R5 is CON(R )2, Ar, (CH2)YCO2R, or
(CH2)yN(R7)2; and (f) R9 is hal ogen, CN, oxo, R6, SR6, OR6, N(R6)2,
CON(R6) 2, CO2R6, CON(R)COR6, or N(R) T, CO2R6. 7. The use accor difngntgscl ai m
1, wherein said conpound has the formula lia or Ilb: RIF RIL RR WR2 11 N
/ RBI RBM x ~NO4 HNRHN >=0 >0 R7-~ N~R7 or R7TiNNR7 Ila Illb or
a pharmaceutically acceptable salt thereof, wherein: Wis nitrogen or

CRa; RaWQ02)¥ERted from hydrogen, hal ogen, -CF3, R7, -PORAjSoonssss N(R7)2;
Rl is an aryl or heteroaryl ring, wherein said ring is optionally
substituted by up to four R9; wherein,an RO substituent in the
ortho-position of Rl taken together Wth R2 may forma fused, unsaturated

or partiglly Nwadaturated, qmtim?al 'y [subsiNg Bf.ed 5-8 MeTRgIHRG T Mg -87-
07 JUN 2"86—wit-h-R2 nmiy form.a fused! nsatyrated ar partially
unsat ur atled, opti’onal | y[ substifuted 548 nemdéfed ring havi®g 0-2 fli ng
heteroatcmsl seIJeifst ef:I flr o[n D,I Lraogebr], . oxyge%mrcqgircur, RZ—md—R3 clr)tzaRgaan
atoger—EN—SR6—IR6—NRE) 2, NR( ,

:\lggg%(e%”f 7 oORRE) 2. INRCORA. P NRN(R61 2. COR'B.. 2R, coodRe. | S02R6.
S02N(R6) 2, or NR%02R6; jor R2 ahd R3 afe takémstogetHer to Borm a flused,
unsat ur atjed or jparti alTly unsatarat éd, 147 C

148 B 149 c

150 c 151 c

152 B 153 C

154 C 156 B

157 C 158 C

159 c 160 C

161 c 162 C

163 A 164 C

165 B 166 C

167 C 168 A

169 B 170 C

171 B 173 B

174 C 17% C

177 C 178 A

179 C 180 B

181 C 182 C

183 C 184 C

185 C 186 A

187 B 188 A

196 B 197 B

198 B Z Z

While we have described a number of embodiments
of this invention, it is apparent that our basic
constructions may be altered to provide other embodiments

S which utilize the products and processes of this

invention.



optionally substituted 5-8 henbered ring containing 0-2 ring heteroatons
sel ected fromnitrogen, oxygen, or -8ulfur; R4 is selected fromRG,
CON(R6) , COR 6, CO2R6, COCOR6, SO02R6, SN (R6) 2, or (CH2) WyRONyhs
1-6; each R is independently selected from hydrogen or an optionally
substitut & atiaimtic group having one to six carbons; Ar is a five
nmenbered heteroaryl, heterocyclyl, or carbocyclyl ring, wherein said ring
is optionally substituted by up to three substituents selected from oxo,
hal ogen, GN, NO2js&8pf QR8coMpBEnANIHGORS h NIGONHRE: tur@ORFE, &£ONHR8, SO2RS8,
NHSO2NHR8 or S02NHRS8;. each R6 is independent|ly selected fromR7 or an
opti onal | ye&igrrentyt ar gleapeaerast S&tedmhad KBIART Hyr XAl ky! |
het er ocycl. yil el c a -ar V.. {r ral kox rykoxyal kyl.,
het er oar ylk?/lq]lé] lr%%?a%%ﬁﬁxg kié%%?" 32? )élalg'giﬁ n?gut?edf er%aésgy?%@lélyﬁyl ; each
R7 is independently selected from hydrogen or an optionally substituted
al i phatic group having one to six carbops, or two R7 on the sane nitrogen
taken together with the nitrogen optiofally forma four to six nenber,
saturated or unsaturated heterocyclicmf Fﬂhaving one to three
heteroatons;. -88- 0 7 JUN 20 5 R8 isya (JI-C9 aliphatic group, wherein two
R8 on adj acent positions of Ar, or g heteroaryl ring, nmay be
taken together with their intervenin ons to forma three to six
menbered fused ring; each RO is in endently sel ected from oxo, hal ogen,
CN, N2, Tn(hal oal kyl), R6, SR6, s OR8, N(R6)2, CON(R )2, CON(R) CORe,
- CORE, CO2R6, CO2N(R6) 2, COCOR6, S02R6, S02N(R6)2, N(R) TCO2RS6,
" N(R T'"CON(R6) 2, N(R)TnN(R6) 2, N(R) TNRCO2R6, N (R) TnNRCON (R 6 ) 2,
" N(R)TTCOR6, N (R) TnNRCOR 6, N(R) TnS02N(R6)2, N(R) T"SO2R6, TnPQ(OR )2,
TnOPQ(OR' ) 2,

or a pharmaceutically acceptable salt thereof, wherein:

Z is O or N-R;

W is nitrogen or CR?;

R® is selected from hydrogen, halogen, -CF3;, R’, -OR’, or
~N(R")2;

R! is an aryl or heteroaryl ring, wherein said ring is

" optionally substituted by up to four R’; wherein an R*
substituent in the ortho-position of R' taken together
with R? may form a fused, unsaturated or partially
unsaturated, optionally substituted 5-8 membered ring
having 0-2 ring heteroatoms selected from nitrogen,
oxygen, or sulfur;

E? and R® are each independently selected from R’,
halogen, CN, SR®, OR®, N(R®);, NRCO,R®, NRCON(R®)g,
CON(R®),, NRCOR®, NRN{(R®);, COR®, CO,R®, COCOR®, SO;R®,
SO,N(R®),, or NRSO;R®; or R? and R® are taken together to
form a fused, unsaturated or partially unsaturated,
optionally substituted 5-8 membered ring containing 0-2
ring heterocatoms selected from nitrogen, oxygen, Or.

sul fur;



TnSP{OR )2, TnPQ(OR7)2, or TnNPQ(OR')2; each Qis an independentl
sel ected Cl1-C3 branched or straight8aikyl; T is selected fronﬂ?(ﬁJ/Ndﬁ[}S
-Q-CHQ-R 2)_; and each mand n are independently selected fromzero or

one_ 8. The use according to claim7, mherein said conpoun has _@ne or
nore feat Lﬁqe§ss@eel(ﬁ¢é'cﬁq r’égﬁ‘i’ft‘h%éfgﬁél%meéon&oé??i'n‘gﬁoé?:' %C%'i §aQi§ '

optionally s i Ley ed Y h pheteroaryl ring; (b) R2 and R3 are each
independentl%l&éféll(féci?éd cﬁoar%@zr%é?o’gen, CN, CO2R6, OR6, or:R6; and (c) RO is

R?:Q;)_?_e?bzw,i@ﬁ()g)s_lﬁ& g&? OR6, N(R6)2, CON(R6)2, CO2R6, CON(R)CORs,

n . nNP R6, N(R) TN(R6) 2, NC2. Ty hal oal kyl 2N (R6) 2,
(CO)?EREL SORb i cﬁelﬁfz?@q REyOD é 9 ATThE Qe S OBHRIAY oacc*?/?di)ﬁf%o ; 'Wneﬁei 31:
a s an Y SHRShILt et € | pr—pReYer ring; (b) R2 d
R3 are each i((rﬁté%’gﬂ en)tzl‘y%ge g‘c'tlbeg\ggf%)rén' Eél ggen), I%\I@wdftcozl%g O(?G) or %g;
and -89- 0 7CXuN)206(R7) () CERE (RY) halosgBn, COR, SRR, RGr SREN (RRG&: N( R6) 2,
CON(R6) 2, CO2R6, CON(R) , N(R) TnCO2R6, . N(R), TNRCQ2 N(R). TnN( R6) 2,
N2, Tn(hadbatgy?)Livepd p TO&8¥Rg, tw(«:ggglz 90. The use

accor di ng 10 Ghaidayh1 heFgid, SAidr E0APOANd rhAs 9BecpE impLa lheat ures
selected fromthe group consisting of: (a) RL 1s an optional]l

suﬁfsti tuted rsuly tsalumredy frpmpheryes SupyELEyents.- pelegped Xﬁ’-’@?i dyl ,
i no- Byt i PR AT R e Fobers i Yaset S EHTIMRONRL m i
hydrogen, al kpaf, eonmed kgb,rbr MEmyar? ofcyoR&RY hydrogen, al koxy,
. aral koxy, or hal ogen;

each R i1s independently selected from hydrogen or an
optionally substituted aliphatic group having one to
six carbons;

each R® is independently selected from ﬁ7 or an optionally
substituted group selected from alkoxy, hydroxyalkyl,
heterocyclyl, heterocyclcylalkyl, aryl, aralkyl,
aralkoxy, aryloxyalkyl, heterocaryl, heteroaralkyl,
heterocaralkoxy, or hetercarayloxyalkyl;

each R’ is independently selected from hydrogen or an
optionally substituted aliphatic group having one tq
51ix cérbons, or two R’ on the same nitrogen taken '
together with the nitrogen optionally form a four to
six member, saturated or unsaturated heterocyclic ring
having one to three hetefoatoms;

R? is a C;-C4 aliphatic group, wherein two R® on adjacent
positions of Ar, or an aryl or heteroaryl ring, may be
taken together with their intervening atoms to form a
three to six membered fused ring;

each R? is independently selected from oxo, halogen, CN,
NO,, Ta(haloalkyl), R®, SR®, OR®, OR®, N(R%);, CON(R®).,
CON(R) COR®, CORS, CO,R®, CO;N(R®),, COCOR®, SO2R®,

SOsN (R®) 2, N(R)TaCOsR®, N{R)TaCON(R®)a, N(R)TaN(R®),,
N (R) T.NRCO;R®, N(R)T.NRCON(R®),, N(R)T.COR®, N(R)T.NRCOR®,



(d) Ris hydrogen or (CH2)yR2; and (e) R9 is hal ogen, CN, oxo, R6, SRG,
OR6, N(R6)2, CON(R6)2, C02R6, CON(RPEOR6, or N(R) TCO2R6. 1107 Thie mase
according to claim 10, wherein: (a) RL is an optionally substituted ring
selected from phenyl, 2:pyridyl, 3- i dyl, 4-pyridyl hienyl ,
pyrimdyl, i damSOWyR Pzrmlﬁé%)ﬂmséﬁ¥54 ,”er?ﬁ(é%@?{zr -%‘?P%Lﬁ%ﬁ-zpyri m di nyl ,
qui nol i nyl qagbqgagpziniggfﬁgngor En?Q§ﬁ6iO§hﬂyFQ I s hydrogen, al koxy,
ami noal kyl , o hal ogef" C 'S ﬁydr%gen, al Koxy, aral koxy, or hal ogen:;
(d) R4 is dydhogetisoan( CHARpRMdeatd  egelRS-tiesd hay-debraBihedk®r R6, SR6,

OR6, N(R6)2, CON(R6)2,. CO2R6, CON(R)COR6, or N(R) TnCO2R6. 12. The use
accordi ng t o SHERYANL MBI n sai d conpound has the fornmula nra or Illb

W RS or b FT1 3o PR T oSt miceurPesl | § "ascptabl e salt thereof,
wherein: &4ch nmi andgenage GReterRmdentslet svekectednt hgmragen, ORaPdgen
(hr e RO SBACRS RS IS SUBECTL nEAS i n the or tho-position of @
Ring A sapdoRgeubshiattuenle MR IRRvilK Abinaeiderarai ékcRddea:form an
optional | y substituted 5-7 nenbered ring containing 0-2 ring heteroatons
sel ected fRefB-(3.5-dibromobenzylamino)prop-1l-ylamino] -1H-
benzimidazole;
2—[3—(2—ethoxy—3E5—dibromobenzylamino}prop—l—ylamino]—1H-
benzimidazole;
2-[3-(6,8~dichlorochroman-4-ylamino} prop-l-ylamino]}-1H-
benzimidazole;
2—[3—(6,8~dibrom5~1,2,3,4-tetrahydroquinolin—4—ylamino)
prop-l-ylamino]-1H-benzimidazole;
2-[3-~(4,6-dichloroindol~2-ylmethylamino)prop-~l-ylamino]-
1H-benzimidazole;
2-{3-(6-ethyl-8-iodo-1,2,3,4-tetrahydroquinolin-4-
ylamino) prop-l-ylamino]-1H-benzimidazole
dihydrochloride;
2—[3-{4,S—dibromothien-Z—yl)met@ylamino}prop—l—ylamino]—
1H-benzimidazole dihydrochloride;
2-{3-{4,6-dichloro-1-{2-hydroxyethyl)-1H-indol-2-
ylmethylamino]prop-l-ylamino}-1H-benzimidazole;
2—[3-(2—ethoxy-3,S—dithorobenzylamino)prop-l—ylamino]—
lH-benzimidazole;
2—[3—(3—bromo—2—ethoxy—5~methoxybenzylamino)prop—l—
ylamino]-1H-benzimidazole;
2-[3-{2-ethoxy-5-iodo-3-methylbenzylamino)prop-1-
ylamino]-1H-benzimidazole;
2-[3~(4-trifluoromethyl-6-methoxyindol-2-

yvlmethylamino)prop-l-ylamino]-1H-benzimidazole;



ni trogen, oxygen, or sulfur; R2 and R3 are each independentlw7§§¥§® ed
fromR6, halogen, ON, SR6, OR6, N(RB42, NRCO2R6, NRCON(R6) 2, ) 2,
NRCOR6, NRN(R6)2, COR6, CO2R6, COCOR6, SO2R6, SO2N(R6)2, or NRSO2R ; or -

R2 and R3 are_taken together to forma fused, aturated o rtially
unsaturate%?[36ﬁ9i3ﬁ9F8§°989§PFWHF@HI§S§’ ?éikw}%%?égﬁ?gﬁﬁgﬁﬁ 0- 2

)
ring heter?ﬁ£8g%z§ﬁkﬁ Ledel.romnitrogen, oxygen, or sulfur; R4 is
sel-ected from Re, CIA%RG) , CORE, CO2R 6, COCOR6, S02R6, SO2N (R6) 2, or
(CH2) YyR2 2-ymino156;4Pbn@thoNy2e35 dirgLR -RE ikenzdeezelefrom R7, Ar, COAr,
CON(R7) Ar, _(CH R, . . (CH2)YN(R7) 2, C(=NR10)-N(R7)2, C(=NR10)-NRCOR
C(=S)-N(R51§¥1Yég§|(g%?§}d%©2a COR, SRR or S2N(R7)2: Ar is a five
menber ed hgtsmﬁwb (RehRR OSSN 1 B - £BFIDOCY.Ghet hyi Penz MkeaaEzoleai d ring
is optionally substituted by up to three substituents selected from oxo,
hal ogen, GCRihNG2pcRBorOR&; NHR8, NHCOR8, NHCONHR8, COR8, CONHR8, SC2RS8,
NHSO2ZNHRB gr . SC2NHRS:  each R i.s independently sel : Ok gen or an
optionally §aﬁéprEﬁsagaﬁréﬁéﬁn8%55§3 éVf%dlgﬁéyfgﬁgg%iagg?%ggg; each R6
i s independeni;hyosaheetiad;from R7 or an optionally substituted group
sel ected from al koxy, hydroxyal kyl, heterocyclyl, heterogyclcyl al kyl,
aryl , aral RypmingraiKédxipe thopveirdlddyi-2 et et bap ey heeBr o PQPW&F-‘
heteroaral59ﬁ¥dr8thgE§@%grayloxyalkyI; each R7 is independently sel ected
from hydrogén“or "an” optiodnally substituted aliphatic group having one to
si X car bong-ami nows -Ri -ave thvecsare diin +2geh) bakeimidageiker with the

;nitrogen optionall% forma four to six nenber, saturated or unsaturated

I_heterocyclif‘él"bf'Fﬂi"f&C hQViLH§ -one to three heteroat ons:

2. The use according to claim 1, wherein said compound

has the formula Ia or Ib:

R! R
R? R?
N rR? N R®
\Y \
>—_N‘R4 )_-o
HN HN
RS or RS
Ta Ib

or a pharmaceutically acceptable salt thereof.

3. The use according to claim 2, wherein said compound
.has one or more features selected from the group
consisting of:
(a) R* is an optionally substituted aryl or
heteroaryl ring;
(b) R® and R’ are each independently selected from
halogen, CN, CO;R®, OR®, or R%;
{(c) R® is COsR, COAr, COR, CON{R"),, Ar, (CHp),CO:R, or

(CH2}yN(R")z; and



R8 is a Cl-C4 aliphatic group, wherein two R8 on adjacent posigj (yfr}fzr%
Ar; or an aryl or heteroaryl ring, n&y-be taken together with theﬁj' “
intervening atons to forma three to six nenbered fused ring; each RO is

i ndependently sel ected from oxo, hal ogen, , T.(hal oal kyl), R6,
SR6, OR6, ORB, MIRESBY.i<CON(REJen, QDN ch&ﬂ’e, %9%2%8 CORN( R6) 2.

MNR%%: ﬁ% ’ ?@Wﬁ( FQ@@%B&%,R)T“N(%)Z’

N(R) T" SO2N( R6) 2,  NORFHEERRS,R TN AG(IORT N2 R°TH DPEOORA, 2 ha THeEXERY) 2,

TnPQ( OR7) 2, or TnNPQ OR7 2, -92- .07 JUN 2C'1 each, Q is an independently
sel ect ed C1- C3 br arfdhdd Fop 2, sEQRI g0 kyPr FOpM{Bdizected from-Q or
-Qn CH QM R2) each mand n are i ndependently selected from zero or one;
and R10 is selected fromR or Ar. 13. The use according to claim12,

wherein sajd opa@ousd abasranfagorcnelaifeat uwesrsdirected from the group
consisting of: (a) and R3 are each independently selected from
hal ogen, CN, COb®5, RORGs a7 ®Btiepdlly pubeepRULEBARIYEORT CON(R)2, Ar,

CH2) yCO2R, CH ' RO is hal , CN, , R6, SR6,
R, N(R6) 2, | CoN YT 5k, PERR( ) come, N ) TGRS, N B TnNRCODRE,

N(R) TnN(R6) 2, N@B) Eh(dadiorl kare eadt02MER)ndO0RE; Sokeetedr ISOIN( R6) 2.
14. The use according to claiim 1% era%gan: %%SRZ and R3 are each
i ndependent |y sel ec?etP¥$Bm Hal 69&h &8 B3RS, ' OR6, or R6; (b) R5 is

QO2R, COAr, COR(-PRERZ, cAir, (i) y ERR oon (RGHE2) W R (CH;) 0dK C)oR9 is
_hal ogen, CN, oxo, R6, SR, OR, N(R6)2, CON(R6)2, CO02R , CON(R)CORS,
- N(R TnC2R6, N (R CHNRBORRB; : Ndj ) TnN (R 6 ) 2, N2, Tn(hal oal kyl ),
(@) R? ig halogen, CN, oxo, RS, SR®, OR®, N(R®),,

CON(R®),, COsR®, CON(R)COR®, N(R)TaCO:R®,

N(R) T,NRCO;R®, N(R)T.N(R®);, NO;, Tn(haloalkyl),

CO,N(RS),, COR®, SO,R®, or SO.N(R%),.

5. The use according to claim 3, wherein said compound
has one or more features selected from the group
consisting of:

(a) R! is an optionally substituted ring selected
from phenyl, 2-pyridyl, 3-pyridyl, 4-pyridyl,
thienyl, pyrimidyl, imidazol-1-y1, imidazol-2-
vl, pyrazol—l—yl,Eamino—pyrimidinyl, quinolinyl,

aminobenzimidazole, or indolyl;
2

(b) R?® is hydrogen, alkoxy, aminoalkyl, or halogen; .
(c) R} is hydrogen, alkoxy, aralkoxy, or halogen;

(d) R® is hydrogen or (CHp)yR%;

(e) R® is CON(R’}2, Ar, (CHz)yCO;R, or (CHz)yN(R’),; and
(£) R® is halogen, CN, oxo, R®, SR®, OR®, N(R®):,

CON(RS),, CO,R®, CON(R)COR®, or N(R)THCO2R®.

6. The use according to claim S, wherein:



C02N(R6) 2, COR , SO02R6, or S02N(R6)2. 15. The use according to ki diMiis,
wherein said conpound has.one or noge-features selected fromthe group
consisting of: (a) R2 is hydrogen, al koxy, am noal kyl, or hal ogen; (b) R3

i s hydrogen, alkoxy,  aral koxy, or hal ogen; c) R4 is hydragen o

(CH2)yR2; P 7 J(8) Bbgs anpedorslix é:é&éﬁ%‘jizz‘,teér ,’-’l(“éf)eq%(ﬂﬁé or
(CH2) yN(R") 2; and i al g -GNy 0xQ dyIR 4 -G dNR6) 2,

CON( R6) CO2R6, CON( %%@&R T§Q&% )%GPYJ'Iiﬁeyl?se acc'orldcinglg to claim
15, wherein: (a) RlthiSehyls openimatigdxy imddazedlRyiyl oritidareh;2-(b) R3

i s hydrogen, al koxy, aral ko or hal ogen; c). R4, .i s .hydrogen, or. {CH2) yR2
I(d) L5 i s CON( R ))2(?ly3Ar,pxmégycbzm}roﬁ%eéﬁzf&rﬁ%lﬁ‘?)@n%‘né R ijb“Y% )Y
hal ogen, N oxo, Ry Ser O adBIL2. 0O | CO2RS, CON(R) OOR6, - or

N(R) TnCO2R6. 17. The use according to claim1l, wherein said conmpound is

sel ected from tlig) grdUPs clopdisreéng alkoMy., laa nSalkvtlur @NGr1a}l@gest ruct ure
NH 1 -NH2/ NO HO- \ 3 H

/ Ho 51 / \ NeRH B 119 %Y%gggﬂg éikﬁwf'ﬁﬁ%a}“ﬁ%ww#%*ilhﬁ g t_
(\ \>NH (d) R*® is hydrogen or (CHj),R%;

(e) R® is CON(R")a2, Ar, (CH),COs;R, or (CHz),N(R’); and

(£) R? is halogen, CN, oxo, R®, SR®, OR®, N(R®)a,

CON(R),, CO.R®, CON(R)COR®, or N(R)TnCO:R®.

7. The use according to claim 1, wherein said compound

has the formula IXa or IIb:

R Rt
~ r? R?
Ji '
N #~g3 g3
}L«N 3 '»)
\R4
HN HN
7 NN T 7/N-. 7
R R or R R
IIa IIb

or a‘pharmaceutically acceptable salt thereof, wherein:

W is nitrogen or CR?; _

R* is selected from hydrogen, halogen, -CF3, R’, -OR’, or
-N(R") 2;

R! is an aryl or heteroaryl ring, wherein said ring is
optionally substituted by up to four R?; wherein an R®
substituent in the ortho-position of R' taken together
with R? may form a fused, unsaturated or partially

unsaturated, optionally substituted 5-8 membered ring



/| N~O\ NHO- HOCF3 N 9 10\>>NHO HO-00 No 07 JUN2 S5 -94 .la-
Structure No. la- Structure MN | N 1%7\ -NH 12 N~\NH O N O HIQ JJN 150 F
/1 :IXxXN\ \ NNH13 | NO14 ~NHHO NHO-O ,OUNO /~ N N 15\ |
N> NH 16 | -NHHHO N -NH 18 N (\ N>-NH 17 N \' \>/ N1-O/ N~p Br
HCHO N 19 with\R3>may Nib20 & >fhkkd, ~sabiraBedHo® parBrially O 'N /O
NbONN 21 Gngégttgged>-bg§15géﬁly substituted 5-8 membered ring

having 0-2 ring heteroatoms selected from nitrogeh,

oxygen, or sulfur;

R? and R® are each independently selected from RS,
halogen, CN, SR®, OR®, N(R®);, NRCO,R®, NRCON (R®).,
CON(R®),, NRCOR®, NRN(R®),, COR®, CO,R®, COCOR®, SO:R®,
SO,N{R®),, or NRSO,R®; or R? and R® are taken together to
form a fused, unsaturated or partially unsaturated,
optionally substituted 5-8 membered ring containing 0-2
ring heteroatoms selected from nitrogen, oxygen, oY
sulfur;

R' is selected from R®, CON(R®), COR®, CO,R®, COCOR®, SO:R®,
SO;N(R%)2, or (CHz),R%;

vy is 1-6;

each R is independently selected from hydrogen or an
optionally substituted aliphatic group having one to
six carbons; '

Ar is a five membered heterocaryl, heterocyclyl, or
carbocyclyl ring, wherein said ring is optionally
substituted by up to three substituents selected from
oxo, halogen, CN, NO,, R®, OR®, NHR®, NHCOR®, NHCONHR?,
COR®, CONHR®, SO,R®, NHSO,NHR® or SO;NHR®;

each R® is independently selected from R’ or an optionally
substifuted group selected from alkoxy, hydroxyalkyl,
heterocyclyl, hetefocyclcylalkyl, aryl, aralkyl,
aralkoxy, aryvloxyalkyl, heteroaryl, heteroaralkyl,
hetercvcaralkoxy, or heteroarayloxyalkyl;

each R’ is independently selected from hydrogen or an
optionally substituted aliphatic group having one to
six carbons, or two R’ on the same nitrogen taken
together with the nitrogen optionally form a four to
six member, saturated or unsaturated heterocyclic ring

having one to three hetercatoms;



Hp/O/ HO/ I\ 232\ 1 \ W24 ONH NHN~O / HHNi~ NAN\p\ \
25 -/ N26 NH o N~ p H¥M N HO07 JURE-Mb -95 No. la- Struct [ -
Structure 0'° 1 5111111%~J\ 27 NH 28 NH N/ O N-< o HN4 HN- ~ %W?N
N-29 / NH3Q NHN-(., GN( N 10 HHN\ HN-V N, 31NH032NHO
NE( N Ne< NRONsNE PG 81 ipis s [gyanp WIPGWWﬁW‘Ru\F-I %ﬁ@aﬁi‘% 5 3S

HO" H-H N NH:%%éltlonglngﬂr, or an aryl or heteroaryl ring, may be
taken together with their intervening atoms to form a
three to six membered fused ring;

each R’ is independently selected from oxo, halogen, CN,
NO,, T,(haloalkyl), R®, SR®, OR®, OR®, N(R®), -CON(R®),
CON(R)COR®, COR®, CO,R®, CO,N(R®);, COCOR®, SO;R®,
S0;N (R%)2, N(R)TaCOzR®, N(R)TaCON(R®)z, N(R)TmN(R®)2,
N (R) T,NRCO,R®, N(R)T,NRCON(R®),, N(R)T,COR®, N({R)T,NRCOR®,
N (R) T,SO0,N (R®) 2, N(R)TaSO;R®, T,PO(OR’)z, TnOPO(OR")2,
TLSP(OR7)2, TPO(OR’);, or TyNPO(OR’)2;

each 0 is an independently selected C;-C3; branched or
straight alkyl;

T is selected from —-Q- or -Qn-CH(Qn~R?*)-; and

each m and n are independently selected from zero or one.

8. The use according'to claim 7, wherein said compound
has one or more features selected from the group
consisting of:
(a) R is an optionally substituted aryl or
heteroaryl ring;
(b) R?® and R® are each independently selected from
halogen, CN, CO;R®, OR®, or:R°; and
(¢) R® is halogen, CN, oxo, R®, SR®, OR®, N(R®),
CON (R®)2, CO;R®, CON(R)}COR®, N(R)TnCO:R®,
N (R) T,NRCO;R®, N{R)T,N(R®};, NO;, Tn(haloalkyl),
CO.N(R®)2, COR®, SO;R®, or SO.NI(R®)2

9. The use according to claim 8, wherein:
{a) R' is an optionally substituted aryl or

heterocaryl ring;
(b) R? and R® are each independently selected from

halogen, CN, co,R®, OR®, or R®; and
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Structure 0 /1" SEINR ¢sohadogen, GN. N6 &(oﬁﬁt/' RENH

CON(R®),, CO,R®, CON(R)CORS,
N (R} T-NRCO;R®, N(R)T,N(R®)2,

N(R)T}CO;R .
NO;, Tpthaloalkyl),

CO,N(R®),, COR®, SO,R®, or SO.N(R®),.

10. The use according to claim 8, wherein said compound

has one or more features selected from the group

consisting of:

(a) R' is an optionally substituted ring selected

from phenyl, 2-pyridyl, 3-pyridyl, 4-pyridyl,

fthienyl, pyrimidyl, imidazol-1-yl, imidazol-2-

vl, pyrazol-l-yl, amino-pyrimidinyl, quinolinyl,

aminobenzimidazole, or indolyl;

(b) R? is hydrogen, alkoxy, aminoalkyl, or halogen;

(c)JR3 is hydrogen, alkoxy, aralkoxy, or halogen;

(d) R* is hydrogen or (CHz),R*;

and

(e) R? is halogen, CN, oxo, R®, SR®, OR®, N(R®).,

CON(R®),, CO,R®, CON(R)CORS,

11. The use according to claim 10,

or N{R)T,CO.RS.

wherein:

(a) R' is an optiopally substituted ring selected

from phenyl, 2,pyridyl, 3-pyridyl, 4-pyridyl,

thienyl, pyrimidyl, imidazol-l-yl, imidazol-2-

vl, pyrazol-l-yl, amino-pyrimidinyl, guinolinyl,

aminobenzimidazole, or indolyl;

{(b) R* is hydrogen, alkoxy, aminoalkyl, or halogen;

{(c) R® is hydrogen, alkoxy, aralkoxy, or halogen;

(d) R* is hydrogen or (CHz)yR*;

and

(e) R® is halogen, CN, oxo, R%, Sr®, OR®, N(R®).,

CON(R®),, CO,R®, CON(R)COR®,

or N(R)T,CO;R®.

12. The use according to claim 1, wherein said compound

has the formula IITa or IXIb:

H



45 HO/ HH HHHW 01, 0 f- 47 NNNH 48 NNNNH-NH | ) -NN H i HON
N\ I N~NH 49 Nom) NH 50 / “~HH H-98.0- OHiO1 NO 051\ ' V'R
52 NY\ N—-' ~~-NH NH N/ NHH F~ HNI NI N N)-NH 53 N~ 54 /
NNH H HF-1\ |IH H—~iN-\NNN § O555N~NHHH H Hwy 57 NNNN
O-NM58 \ N~ --NH-NHH\ HHN"TA NHN Xy

NH
N
O

Y

| A | A
F F
R? 2
v\i N V\I, ~
N e R? N S R
>\—-N } o
N4
HN R HN,
IIIa IIIb

or a pharmaceutically acceptable

salt thereof, wherein:

W is nitrogen or CR?;

R® is selected from hydrogen, halogen, -CFs;, R’, -OR’, or
-N(R7) 2;

Ring A is optionally substituted with up to three R’;
wherein when an R’ substituent is in the ortho-position
of Ring A, said R’ substituent may be taken together
with R? to form an optionally substituted 5-7 membered
ring containing 0-2 ring heteroatoms selected from
nitrogen, oxygen, or sulfur;

R? and R?® are each independently selected from R®,
halogen, CN, SR®, OR®, N(R®),, NRCO,R®, NRCON(R®)2,
CON(R®),, NRCOR®, NRN(R®),, COR®, CO;R®, COCOR®, SO;R®,
SO.N{(R®),, or NRSO;R®; or R? and R® are taken together to
form a fused, unsaturated or partially unsaturated,
optionally substituted 5-8 membered ring containing 0-2
ring heterocatoms selected from nitrogen, oxygen, Or
sulfur;

R? is selected from R®, CON(R®), COR®, CO,R®, COCOR®, SO.R®,
SO;N(R®)3, or (CH2)yR’;

y is 1-6;
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a-0 H N\ R°0i$l sglectedHRzom~RN NBx, COAr, CON(R')Ar, (CHz)yCOR,
(CH2)yN(R7);, C(=NR'®)-N(R7);, C(=NR'®)-NRCOR,
C(=S)-N(R"),, CON(R’)z, CO;R, COR, SO;R, or SO;N(R’);;

Ar is a five membered hetercaryl, heterocyclyl, or
carbocyclyl ring, wherein said ring is optionally
substituted by up to three substituents selected from
oxo, halogen, CN, NO,, R®, OR®, NHR®, NHCOR®, NHCONHR®,
COR®?, CONHR®, SO;R®, NHSO,NHR® or SO,NHR®;

,eéch R is independently selected from hydrogen or an
optionally substituted aliphatic group having one to
six carbons;

each R® is independently selected from R’ or an optionally
substituted group selected from alkoxy, hydroxyalkyl,
heterocyclyl, heterocyclcylalkyl, aryl, aralkyl,
aralkoxy, aryloxyalkyl, hetercaryl, heteroaralkyl,
heterocaralkoxy, or heterocarayloxyalkyl;

each R’ is independently selected from hydrogen or an
optionally substituted alipﬁatic group having one to
six carbons, or two R’ on the same nitrogen taken
together with the nitrogen optionally form a four to
six member, saturated or unsaturated heterocyclic ring
having one to three heteroatoms;

R® is a C;-C aliphatic group, wherein two R® on adjacent
positions of Ar, or an aryl or heterocaryl ring, may be
taken together ﬁith their intervening atoms to form a
three to six membered fused ring;

each R’ is independently selected from oxo, halogen, CN,
NO,, Ts(haloalkyl), R®, SR®, OR®, OR®, N(R®),, CON(R®):,
CON(R)COR®, COR®, CO;R®, CO,N(R®);, COCOR®, SOR®,
SO,N(R®),, N(R)T,CO;R®, N(R)T,CON(R®)2, N(R)TuN(R®)2,

N (R) T,NRCO;R®, N(R)TaNRCON(R®)z, N(R)T,COR®, N(R)T,NRCOR®,
N(R) TnSO:N (R®)2, N{R)T,SO;R®, T,PO(OR’);, TnOPO(OR’)2,
ToSP{OR’),, TwPO(OR?),, or T,NPO(OR’);;
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straight alkyl;
T is selected from -Q- or -Qn-CH(Qn~R®)-;
each m and n are independently selected from zero or one;

and R is selected from R’ or Ar.

13. The use according to claim 12, wherein said compound
has one or more features selected from the group
consisting of:
{a) R® and R® are each independently selected from
halogen, CN, COzRS, OR®, or RS;
(b) R is CO,R, COAr, COR, CON(R’}2, Ar, (CHz},CO;R, or
(CH,) yN(R7)2; and
(c) R® is halogen, CN, oxo, R®, SR®, OR®, N(R®):,
CON(R®)5, CO;R®, CON(R)COR®, N(R)TnCO;R®,
N (R) ToNRCO,R®, N{R)T.N(R®),, NOz, Tn(haloalkyl),
CO;N{R®},, COR®, SO,R®, or SON(R®)..

14. The use according to claim 13, wherein:

{a) R? and R?® are each independently selected from
halogen, CN, CO.R®, OR®, or R®;

(b) R® is CO,R, COAr, COR, CON(R’)z, Ar, (CHz)yCOR, or
(CH)yN{R")2; and

(c) R® is halogen, CN, oxo, R®, SR®, OR®, N(R®),,
CON (R®),, CO.R®, CON(R)COR®, N(R)TnCOR®,
N (R) T,NRCO,R®, N(R)T;N(R®)2, NOz, Tn(haloalkyl},
CO.M (R%) 2, COR®, SO,R®, or SON(R®),.

15. The use according to claim 13, wherein said compound
has one or more features selected from the group
consisting of:
{a) R? is hydrogen, alkoxy, aminocalkyl, or halogen;
(b} R® is hydrogen, alkoxy, aralkoxy, or halogen;
(c) R' is hydrogen or (CH;)yR%;
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-109 or a pharnmaceutically acceptable
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18.

The use according to claim 1 further comprising the

step of contacting said biolaggical sample with an agent

which increasss the susceptibility of bacterial organisms

to antibiotics.

19.

A use of a compound for the manufacture of a

medicament for treating a bacterial infection in a mammal

in need thereof,

wherein said compound is of formula I:



each R is independently selected fromhydrogen or an optionally 07 JUN 7755
substituted aliphatic group having eh@to six carbons; each R6 is
i ndependently selected fromR7 or an optionally substituted group

sel ected from al koxy, hydroxyal kyl, heterocyclyl, heterocyclcylalkyl,
aryl, aral kyl, aral koxy, aryloxyal kyl, fheteroaryl, heteroaral kyl,

het er oar al koxy, or heteroarayl oxyal kyl . RRR7 is i ndependently sel ected
from hydrogen or an optionally substiguted aliphatic group having one to
si x carbons, or two R7 on the sane nh rYaken together with the
nitrogen optionally forma four to s menber, saturated or unsaturated
heterocyclic ring having one to thr eteroatons; R8 is a Cl-C44

al i phatic group, wherein two Re on hﬁcent positions of Ar, or an aryl
or heteroaryl ring, may be taken togeéther with their intervening atons to
forma three to six nenbered fused ring;, each RO is independently

sel ected from oxo, halogen, CN, NO2, Tn(hal oal kyl), R6, SR6, OR6, ORS,
N(R(')2, CON(R6)2, CON (R)COR6, COR 6, CO2R6, CO2N(R6)2, COCOR6, S02RS6,

S02N(R6) 2, N(@%&%B%ed\&(l% 1W@¥taﬁhé%aieNtﬁB§)eo% weRLEHNRCO2RG,
N( R) TnNRCON( R6) 2, "N(R) TnCORS, TnS02N (R6) 2,

N( R) TI SO2R®, ﬂnBO(O@\"l\DZ?, TnCPO(CR‘ )2 ThSP(OR ) 2, TnPO( OR7) 2, or
TnNPQ( OR )% yendent |y sel ected Cl1-C3, branched or
straight afkyf: n’f‘tl é)gse@ e?crt from-Q or -QnCH QnR2)-; each mand n are

i ndependenkPyiseketiedelir GRofe Yy Bfoddie; halshdi0 -i-@F3SE|Eé'C;t ed&f'; ogrR7 or
Ar-; provided th the foll ow ng compounds are excl uded:
. 2- [3 (3, 5- di br®f®berzyl am no) prop-1 -yl ani no9- 1H benzi mi dazole; 0 7 JUN

12005 - 11f 2503 (264 Ne¥Y ndcRednemabenzy (AL A0 RT OR: &- YA AgT Bl - 1H

optionally substituted by up to four R?; wherein an R?
substituent in the ortho-position of R! taken toéether
with R? may form a fused, unsaturated or partially
unsaturated, optionally substituted 5-8 membered ring
having 0-2 ring hetercatoms selected from nitrogen,
oxygen, or sulfur;

R? and R’ are each independently selected from RS,
halogen, CN, SR®, OR®, N(R®),, NRCO,R®, NRCON(R®):,
CON(R®),, NRCOR®, NRN(R®),, COR®, CO;R®, COCOR®, SO.R®,
SO;N{(R®),, or NRSO;R®; or R? and R® are taken together to
form a fused, unsaturated or partially unsaturated,
optionally substituted 5-8 membered ring containing 0-2
ring heterocatoms selected from nitrogen, oxygen, or
sulfur;

R® is selected from R®, CON(R®), CORS, CO,R®, COCOR®, SO.R®,
SO;N(R®),, or (CH,),R%;

vy is 1-6;

R’ is selected from R’, Ar, COAr, CON(R’)Ar, (CH,),CO:;R,
(CH;) N (R")2, C(=NR')-N(R7);, C(=NR'?)-NRCOR,
C(=S)-N(R’),, CON(R’);, CO;R, COR, SO;R, or SO;N(R');



benzi m dazol e; 2-[3-(6, 8-di chl orochroman-4-yl am no) prop-1-ylam an-Ji'MZS%
benzi m dazol e; 2-[3-(6, 8-di brono-1, 2, §94-t et rahydr oqui nol i n-4-yl am no)
prop- 1-yl am no] - 1H benzi m dazol e;

2-[ 3- (4, 6-di chl oroi ndol - 2- vl met hyl am no) prop-1-yl am no] - 1H benzi m dazol e;
2- [ 3- ( 6- et hgt - 8- phdsmacE ., aldty @RERBRENI®I i n-4- yl ani no)

prop-l-ylaninﬁ%h%g-ben%;nl azol.e di hydrochl ori de;

2-[3-(4, 5-dFB fE&Y-2- YT ani no) prop- 1-yl ami no] - 1H benzi ni dazol e
di hydrochl ogi dg; 0 &x{ 3-4;6-di chl oro-I-(2-hydroxyethyl)-1Hindol - 2-

yl met hyl am no] pr op- 1- yl am no] - 1H benzi m dazol e;

2- [ 3- ( 2- et hdx§-s3n3 taiogteorsb&iyy| ani no) prop- 1-yl am no] - 1H benzi mi dazol e;
2-[ 3- (3-brogp- 2- et hoxvs: 5- X m rop- I -_ 7 _AR?

yl ani no] - 1 beﬁ%i%?gs%gﬁg?%E%% %9%&%%%%, ﬁ%ﬂ%dﬁh, CF3;, R°, -OR’, or

2-[ 3-(2- et hoxy=1p¢rqde- 3- met hyl benzyl am no) prop-1

yl am no] - 1H- benzi m dazol e; 2- 3-(4-trifLuoronethyI;G-neIQoxyindoI-
vyl met hyl ami Ro) b8 o 1ay¥anProbetarpasyilnird®gs| aherein said ring 1s
2-[3-(3,5-dibr ! d y 1,A0 kD~ V- whigrR8rzZidA gdzol e;
2- ami no- 5- ( 4- rﬁ?ﬁ%ﬁ%?%ﬁ%%?%éﬁz%@%l ko %ﬂa?;éhrg?ri de:

2- am no- 5- ( 4- netbexypyendi hn2tk) ot thet bplshednnnicfaR| eakdinhydasiiies i de;

2-am no-l-ethyl-5-(4sneth i din-2-yl)benzi m I di_h | ori de;
A o5 (4 B oYl FOBL R ) FSGRY R ERRUT R RRo BT e PoT ISl or | de:
0 7 JUN 1;35 undd2: 2 asi nepbibAaTeihawpeysivdice? 98 hrases eazol vy

di hydrochl ori de. . .
. having 0-2 ring heteroatoms selected from nitrogen,

2-

)
oxygen, or sulfur;

R? and R? are each independently selected from RS,
halogen, CN, SR®, OR®, N(R®);, NRCO,R®, NRCONI(R®),,
CON(R®),, NRCOR®, NRN(R®),, COR®, CO,R®, COCOR®, SO;R®,
SO,N(R®)2, or NRSO.R®’; or R? and R® are taken together to
form a fused, unsaturated or partially unsaturated,
optionally substituted 5-8 membered ring containing 0-2
ring heterocatoms selected from nitrogen, oxygen, oOr
sulfur;

R® is selected from R®, CON(R®), COR®, CO,R®, COCOR®, SO:R®,
SO.N(R®)2, or (CHi) R%;

v is 1-6; |

RS is selected from R’, Ar, COAr, CON(R’)Ar, (CH;),CO:R,
(CH2)yN(R7)z, C{=NR'®)-N(R7);, C(=NR'®)-NRCOR,
C(=S)-N(R")2, CON(R"),, CO;R, COR, SO;R, or SO;N(R’)z;

Ar is a five membered heterocaryl, heterocyclyl, or
carbocyclyl ring, wherein said ring is optionally
substituted by up to three substituents selected from
oxo, halogen, CN, NO;, R®, OR®, NHR®, NHCOR®, NHCONHR®,
CORY, CONHR®, SO,R®, NHSO,NHR®? or SO,NHR?;



20. The use according to claim19, wherein said conpound has thesfonmaba
laor Ib: RLRR R2R2 NR3I N R3 ~4NMpa ~O HNRHN R5 or "Rs lalb or a
pharmaceutically acceptable salt thereof. 21. The use according to claim
20, wherein said conpound has one or nore features selected fromthe
group consiathng b$: ifdppRidentdy spilicotald rubhydieeen eyl 2Br

het | ring; .(b . . 1nd dent | l.ect
nal ogen, "N, GG, DT (e e TeRehOR, O PR ). A,
(CH2) yCO2R, olgi G K7) 2; and (d) RO is halogen, CN, oxo, R6, SR,

OR6, N(R6)2, CON(R6)2, CO2R6, CON(R) COR, N(?Tn(l) R6, N(R) TnNRCO2RS,
N( R) TnN( R6)€aciNog’ ith(Hradepekrgently coehecRef £x , O502R6 OPEA OZEAN Y R6)

2. 22. The use_accarding.to_ claim | n; R .l ti.gnal |y
substituted aPytoSrt S HeTerOaPH Sr?%%?t?%?giéhaﬁé&%yér gy?acﬁii nc#@%e‘ndently
sel ected fromhctaleggplyN KO2EbocERbeyDa1RO1, OatylUNa2ieRlyl - 113 (c)
R5 is CO2R, COAr, COR, CON(R )2, Ar, (CH2)yC®R2R, or (CH2) yN (R') 2; and

(d) RO is hal 6gedkaty, gueylmeyalingl . dretekprby3, hEERERGFE!XatoRs,

CON( Ry COR6, - NeR): IRy ot R JPNRALRE - MR IQMARGh2, N@2, Tn(hal oal kyl),

each R’ is independently selécted from hydrogen or an
optionally substituted aliphatic group having one to
six carbons, or two R’ on the same nitrogen taken
together with the nitrogen optionally form a four to
six member, saturated or unsaturated heterocyclic ring
having one to three hetercatoms; .

R® is a C;-C4 aliphatic group, wherein two rR® on adjaceﬁf
positions of Ar, or an aryl or heteroaryl ring, may be
taken together with their intervening atoms to form a
three to six membered fused ring;

each R? is independently selected from oxo, halogen, CN,
NO2, Tn(haloalkyl), R®, SR®, OR®, OR®, N(R®}2, CON(R®):,
CON(R)COR®, COR®, CO,R®, CO,N(R®);, COCOR®, SO:R®,
SO;N(R®),, N(R)T,CO,R®, N(R)T,CON(R®)z, N{R)TuN(R®),,
N (R) T,NRCO;R®, N(R)T,NRCON(R®},, N(R)T,COR®, N(R)TnNRCOR®,
N(R) TpSO;N(R®) 3, N{R)T,SO;R®, T,PO(OR’)2, T4OPO(OR’)z,
ToSP(OR?)2, TnPO(OR")z, or T,NPO(OR’):;

each Q is an independently selected C:-Cs branched or
straight alkyl;

T is selected from ~Q- oY -Qun-CH{Qn-R*)-;

each m and n are independently selected from zero or one;

and R is selected from R’ or Ar—;

provided that the following compounds are excluded:

2-[3-(3,5-dibromobenzylamine}prop-l-ylamino]-1H-

benzimidazole;



CC2N(R6) 2, CORE, SOPR6, or SO2N(R6)2. 23. The use according to cb A4

wherein said conpound has one or. norgifeatures selected fromthe group

consisting of: (a) RL is an optionally substituted ring selected from

phenyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, thienyl, pyrimdyl,

i m dazol - | -34 [3i—l(n?dazhbxﬁr3y5;d@hr@zmbelkmlanaimW@m@ﬂﬁﬂfm¥?0]‘1H'

qui nolinyl, amno enz&nldazole or indolyl; (b) R2 is hydrogen, alkoxy,

am noal kyl ,PePZhREEGERIS/(c) R3 is hydrogen, al koxy, aral koxy, or hal ogen;

(d) Rdis h%ﬁwg?@ Qtdﬁ{%ﬂ&b)éB%hr(ﬁDanRinﬁa@Qﬂ&m%oﬁl ¥ ) M ETR R - Or

(CH2) yN(R7) and i s hal ogen, CN, oxo, R6, SR6, OR6, N(R6)2,

CON( R6) 2, OGQRS;mﬁﬂNQElQCRB or N(R) TnCO2R6. 24. The use according to

cl aim 23, i S an otlo MI ubst L d from

phenyl, 2- E@ igyl6 % BF&VP 4‘p P/q¥é§%/ iﬁéﬁ%%1%§¥?§%§85?

i mi dazol - | - Ytop LngQéﬁhn%],ﬁhrh@yﬁﬁgﬂﬂddzdme anmi no- pyri m di nyl,

qui nol i nyl,” am nobenzi m dazole, or indolyl; (b) R2 is hydrogen, alkoxy,

anlnoalkyl 2 of 3hdKoGedi chley orpdod Ararlaatiy s PEPRT ko¥yaméAokal ogen:

(d) R4|sh en.or (CH2)yR2; (e) R is CON(R )2, Ar, (CH2)yCO2R, or,
P50 5 gl

(CH2) yN(R7) RY % halogen CN, oxo, R6, SR, OR, N(Re)?2, CON
(R6) 2, CO2ER6{3CON-eRhyTORE i cdo-N @RB'ﬂ4ﬂﬁﬁﬂhhjﬂtd¢NWneliﬂ44-25. The use
accordlng to claim19, wherein said ¢ ound, has t e formula Ila or Ilb:
RL Rl Ro RelaWROKSDROPR] -Wpnbro] -1 benzimidazo

dihydrochloride;

2-13-(4,5-dibromothien-2-yl)methylamino)prop-1l-ylamino]-
1H-benzimidazole dihydrochloride;
2-{3-[4,6-dichloro-1-(2-hydroxyethyl)-1H-indol-2~
ylmethylamino]prop—l-ylamino}—1Hlbenzimidazole;
2-[3-(2-ethoxy-3,5-dichlorobenzylamino)prop-i-ylamino] -
1H-benzimidazole:

2-[3- ({3-bromo-2-ethoxy-5-methoxybenzylamino)prop-1-
ylamino] -1H-benzimidazole;

2~ [3- (2-ethoxy-5-iodo-3-methylbenzylamino)proo-1-
ylamino]-1H-benzimidazole;

2-[3- (4-trifluoromethyl-6-methoxyindol-2-
ylmethylamino)prop-1-ylaminol-1H-benzimidazole;
2»[3“(3,S-dibromobenzylamino)prop—l—ylamino]-5—methoxy—
1H-benzimidazole;

2-amino-5- (4-methoxypyridin-2-yl)benzoxazole
dihydrochloride;

2-amino-5- (4-methoxypyridin~2-yl)-1l-methylbenzimidazole
dihydrochloride;

2-amino-1-ethyl-5- {4-methoxypyridin-2-yl)benzimidazole
dihydrochloride;
2—amino—5-(4—methoxypyridin-2-yl)—1-phenylbenzimidazole
dihydrochloride;



HNRN~=0)--0 R7,-% or R7/N, R7 Ila Ilb or a pharnaceuticalfy)iN 7755
acceptable salt thereof, wherein: W;;§ nitrogen or CRa; Ra is selecte&
from hydrogen, hal ogen, -CF3, R7, -O& , or -N(R7)2; R1L is an aryl or
heteroaryl ring, wherein said ring is optionally substituted by up to
four R9; wpf&hinansR94-smabhbikypent din-Lhelobemeiposiai @t of R1 t aken
together with R2 may forma fused, unsaturated or partially wunsaturated,
optionally @&%%@F?GPiBrBQS'nenbered ring having 0-2 ring heteroatons
selected fromnitrogen, oxygen, or sulfur; R2 and R3 are each

i ndependent |y sel ect.ed from R6, halogen, CN, SR6, OR6, N(R6)2, NRCO2RG,
NRCON( R6) 2,20 CONFRE) 25 eNRECRB A 1NBNERE C2,2100%S , GIERELITCHERS, Capprend
SO02N(R6) 2, .or NRS02R6; oL Ri and Eg_are taken together to forma fused,
unsat ur at ed?®® pAFt F9FIYL8nSAt 9Far®d, optional |y substituted 5-8 nmenbered
ring containing 0-2 07 JUN 2SJ5 - 115 ring heteroatons selected from
nitrogen, oxygen, or sulfur; R4 is selected fromR6, CON(R6), CORE,
COR2R6, COCOR6, SO02R6, SO02N(R6)2,Rbr (CH2)yR2 yRis 1-6; each Ris

i ndependently sel ected from hydrgogenr/r an n#? y substituted
al i phatic group having one to 4 arbons; Aj a five menbered
het eroaryl, heterocyclyl, or ¥ ;| yl 'N' Ffagein said ring i s
optionally substituted by up 4o e substy sel ected from oxo,
hal ogen, CN, NO2, R8, ORB, NﬂN’ COR8, NH
Rr° or
} Ia Ib

or a pharmaceutically acceptable

salt therqof.

21. The use according to claim 20, wherein said compound
has one or more features selected from the group
consisting of:
(a) R* is an optionally substituted aryl or
heteroaryl ring;
(b) R® and R® are each independently selected from
halogen, CN, CO,R®, OR®, or R%;
(c) R® is CO;R, COAr, COR, CON(R'),, Ar, (CHp),CO;R, or
(CHz)yN(R")2; and
(@) R® is halogen, CN, oxo, R®, SR®, OR®, N(R®)g,
| CON(R®),, CO.R®, CON(R)COR®, N(R)T,CO;R®,
N (R) ToNRCOzR®, N(R)T,N(R®),, NO;, Tn{haloalkyl),
CO;N(R%),, COR®, SO;R®, or SO;N(R®),.

22. The use according to claim 21, wherein:
(a) R' is an optionally substituted aryl or
heteroaryl ring;
(b) R? and R® are each independently selected from

halogen, CN, CO,R®, OR®, or R®;



COR8, CONHRB, S02R8, NHSO2NHRB or SO02NHR8; each R6 is independemtyl yy 715
selected fromR7 or an optionally sqt}PLi tuted group sel ected from al koxy,
hydr oxyal kyl , heterocyclyl, heterocyclcylal kyl, aryl, aral kyl, aral koxy,
aryl oxyal kyl, heteroaryl, heteroaral kyl, heter Qar al koxy, or

het er oar ayi oxyal ky) ;Reach GR%Ri, s Goadep&tFentdoN Skl ect 88 f {6He hydi2BgefTor an
optionally substituted aliphatic group having one to six carbons, or two
R7 on the sane nitro%’h)t'%{@n)z;t her with the nitrO(;gen optsi onally form
a four to six 3 sqat orewinsgkar aked dyet ergrlychi(®®ying having
one to three he?gérgg}sor%? }%ﬁ?ié% CCII?IM@%I i phatic group, wherein two R8 on
adj acent positions qoN &%) ;0r CaERGr YIOMIR He@RT. 03T ) TnCRAGR may be taken

together with their interveningeat m a,,~t hrge i ered

fused ring; each mﬁ@h%ﬂ%%mﬁ@ﬁ%@%@ﬁa'f%m ox’b(,ﬁ%ac?%ig(j]gﬂ,?ﬂpa\l, NO2,

Tn( hal oal kyl ), R6, %N@Q&)' QRBR® N(RGRE, SNEBGYN 2R®) ,CON( R) COR6, CORG,
CO0R6, 2

CO2R6, CO2N( R6) 2, R6, SC2N(R6)2, N(R)TnCO2R6, N (R) TnCON (R6 )
2, N(R TN (R) 2, NR)TnNRCO2R6, N R) TNNRCON( R6)2, N( R) TDCORS,

N( R) TnN UZ JUN ?n_ -116_N (R . R 3 NSSRHSun
Tﬁp& gR?)z, FordFeR7YSe Q?F,‘%é&ﬁﬁ?%?? 4?3%(2%%() i&%ﬁ&ﬁg%(ﬂ o%?)z; oo Qis
an i ndependggt | ynsebeciedeCtet ubicanghadcared st dgitte adkydp T is sel ected

from-Q or -Q-CH(Q-R2)-; and each mand n are independently sel ected
from zero otonsdstipg. ofhe use according to claim25, wherein said

compound has ong.gr 0y ¢ Lgabylesnseh6CLEMs e i e XadaLi g of

(a) RL is an opt y Substituted aryl or heteroaryl ring, (b) R2 and
R3, are each i ndependenshypkehgit ed-pyomdyRal dgayricyl .CoomT -+ or R6;
and '

thienyl, pyrimidyl, imidazol-1-y1, imidazol-2-
yl, pyrazol-1l-yl, amino-pyrimidinyl, quinolinyl,
aminobenzimidazole, or indolyl;

(b) R® is hydrogen, alkoxy, aminoalkyl, or halogen;

(c) R® is hydrogen, alkoxy, aralkoxy, or halogen;

(d) R® is hydrogen or (CHz)yR’;

(e) R® is CON(R7),, Ar, (CH;)yCO;R, or (CHz),N(R");; and

(f) R® is halogen, CN, oxo, R®, SR®, OR®, N(R®):,
CON(R®);, CO,R®, CON(R)COR®, or N(R)T,CO;R®.

24. The use according to claim 23, wherein:

(a) R' is an optionally substituted r%ng selected
from phenyl, 2-pyridyl, 3-pyridyl, 4-pyridyl,
thienyl, pyrimidyl, imidazol-1-yl, imidazol-2-
yl, pyrazol-1l-vl, amino-pyrimidinyl, quinolinyl,
aminobenzimidazole, or indolyl;

(b) R® is hydrogen, alkoxy, aminoalkyl, or halogen;

(¢} R} is hydrogen, alkoxy, aralkoxy, or halogen;

(d) R® is hydrogen or (CHz)yR®;

(e) R® is CON(R7),, Ar, (CHz),CO;R, or (CHz),N{(R');; and

(f) R® is halogen, CN, oxo, R®, SR®, OR®, N(R®):,

CON (R®),, CO,R®, CON(R)COR®, or N(R)TnCO:R°.



(c) R9 is halogen, CN, oxo, R6,  SR6, OR6, N(R6)2, CON(R6)2, c02fg, JUN 25
CON(R) COR6, N(R) TnCO2R6, N(R) TNNRCE2RE,- N(R) TnN(R6) 2, NO2, Tn( hal oal kyl)
CO2N(R6) 2, CORE, S02R6, O SO02N(R6)2. 27. The use according to claim 26,
wherein: (a) R is an optionally substi,tuted aryl or heteroaryl ring;
(b) R2 and R3 are each independently selected from hal ogen, CN, CO2R6,

OR6, or Ph and ( I mpound
CON(R6) 2, c%'gRe ﬁ%ﬁ)ﬁ?ﬁ%@%@ %%?Eé}%gg’cﬁ%ﬂ N(Fé)TnNRrCéC!ﬁ@RG %‘?%%nﬁ( R6) 2,
NO2, Tn(halwakkyhe, foCmRlNeRENa oORIH: SO2R6, or SO02N(R6) 2. 28. The use
according to claim 26, wherein said conpound has one or nore features
sel ected fromthe group consisting of: (a) Rl is an optionally
substituted ring selected from pRenyl, pyridyl 3-pyridyl, 4-pyridyl,
117- 0 7 JUN r05 thienyl, pyrim gyl %nldazol yi, i mi dazol - 2 yl,
pyrazol -1-yl, am no-pyrim di nyl ' inyl, am pQbem?i m dazole, or
indolyl; (b) R2 is hydrogen, al 1 al ogen; (c) R3is

hydr ogen, al koxy, aral koxy, or E% (d) R4As dgogen or (CH2) YRZ;
and (e) R9 is hal ogen, CN, ox SR6, OR6, M 2, CCN(R6)2 CO2R6,
CON(R) COR6, or N(R) T" CC2R6. Nﬁh use accgﬁ—ﬁg to claim 28, wherein:
(a) RL is an optionally subsHNtuteB ring sel ed from phenyl, 2-pyridyl,
3-pyridyl, 4-pyridyl, thienyl rimdyl, im el -1-yl, imdazol-2- yl,
pyrazol -1-yl, am no- pyrlnldln qU|noI|nyI nlnoben2|n1dazole, or

indolyl; (b) R is hydrogen“’aPbey, anmﬂoaRk?l R'or hal ogen; (c) R3is
hydrogen al koxy, aral koxy, or _halogen; (d) R4 |s derogen or (CH2)yR2;
and Ila

or a pharmaceutically acceptable

salt thereof, wherein:

W is nitrogen or CR®;

R® is selected from hydrogen, halogen, -CFs3, R’, -OR’, or
~N(R")2;

R! is an aryl or heteroaryl ring, wherein said ring is
optionally substituted by up to four R’; wherein an R?
substituent in the ortho-position of R® taken together
with R? mey form a fused, unsaturated or partially
unsaturated, optiénally substituted 5-8 membered ring
having 0-2 ring heteroatoms selected from nitrogern,
oxygen, or sulfur;

R? and R® are each independently selected from R®,
halogen, CN, SR®, OR®, N(R®);, NRCO,R®, NRCON(R®).,
CON{(R®),, NRCOR®, NRN(R®),, COR®, CO,R®, COCOR®, SO;R®,
SO,N(R®),, or NRSO,R®; or R? and R’ are taken together to

form a fused, unsaturated or partially unsaturated,

optionally substituted 5-8 membered ring containing 0-2



(e) RO is halogen, CN, oxo, R6, SR6, OR6, N(R6)2, CON(R6)2, CQ2Rb,IUN 1555
CON(R) COR6, or N(R T, CO2R6. 30. The -ddé-according to claim19, wherein
said conmpound has the forrmula Illa or I1lb: N~ NNIIZK-INAAT AR R
WW NI / RBNI / RB ~NOHN\RHNR Ror lLllalllb - ZEJUI&ZOOS -
118 or a phar m@@th%fﬁlf?ﬁ‘é@&%p%%%?%te‘gaﬁc’{r‘h‘é‘?éc’;f)geﬁhepgy Wi% nitrogen
or CRa; Ra is S%J ed from hydrogen, hal ogen, -CF3, R7, -OR7, or
-N(R7)2; Ring SRS optlonally substltuted W th up to Ehree RO, Wherein
when an R9 Isﬂmséléémactea FRomlhB® predwiRbsi tGeR’, GIORI ngC@COBarl FRE°
substituent ma t.aken together , with R2 to forman optionally
substituted 5 ZNéﬁbézedor ﬁﬁ2oﬁhtaln|ng 0-2 ring heteroatons sel ected
from nltrqgeg @xygen, or sul fur; R2 and R3 are each independently
selected fr 15-26 hal ogen, CN, SR6, OR6, N(R6)2, NRCO2R6, NRCON( R6) 2,
CON(R6) 2, NEEEROR, 1B§Rlilr(d%®)en23,ermsgel@zmi £aardREATOGBR RBT, 211S02N( R6) 2,

or NRSO2R6; or R2 and are takep to th : s@af urated
or part|ally|ﬂﬂﬁ&99%}EH SuBﬁFFBHEF% gz Fﬁ&tggggg%qﬁ%ﬁggp‘ﬁﬂylng
contai ning O-2Z;;fi~g-Behstoat ons sel ect ed fromni trogen, oxygen, or

sulfur; R4 is selected from R8, CON(R6), COR 6, C02RG, , SO02R6,
Ar is a five membered heterdaryl, heterocyclyl, or

carbocyclyl ring, wherein said ring is optionally
substituted by up to three substituents selected from

| oxo, halogen, CN, NO;, Rf, OR®, NHR®, NHCOR®, NHCONHR®,
COR®, CONER®, SO,R®, NHSO,NHR® or SONHR®;

each R® is independently selected from R7-or an optionally
substituted group selected from alkoxy,lhydroxyalkyl,
heterocyclyl, heterocyclcylalkyl, aryl, aralkyl,
aralkoxy, aryloxyalkyl, heteroaryl, heteroaralkyl,
heteroaralkoxy, or heteroarayloxyalkyl;

each R’ is independently selected from hydrogen or an
optionally substituted aliphatic group having one to
cix carbons, or two R’ on the same nitrogen taken
together with the nitrogen optionally form a four to
six member, saturated or unsaturated heterocyclic ring
having one to three heteroatoms;

R® is a C;-C, aliphatic group, wherein two R? on adjacent
positions of Ar, or am aryl or heteroaryl ring, may be
taken together with their intervening atoms tO form a
three to six membered fused ring;

each R® is independently selected from oxo, halogen, CN,
NO,, T,(haloalkyl), R®, SR®, OR®, OR®, N(R®)2, CON(R®)z,
CON(R) COR®, COR®, COR®, CO,N(R®)z, COCOR®, SO:R®,

SON (R®)5, N(R)TaCO2R®, N(R)TaCON(R®)z, N(R)TaN(R®)2
N(R) T,NRCO;R®, N (R)T,NRCON(R®}2, N(R)T;COR®, N(R)T:NRCOR®,



S02N(R6) 2, or (CH2)yR2; y is 1-6; RS is selected fromR7, Ar, COMf, JUi 1
CON(R7) Ar, (CH2)yCO2R, (CH2)yN(R7)2,316(=NR0) _N(R7)a, C(=NR10)-NRCCR,
C(=S)-N(R7)2, CON(R7)2, CO2R, COR, SO02R, or SO02N(R7)2; Ar is a five
menbered heteroaryl, heterocyclyl, or zcar bocycl yl ri n%, wher,ein said ring
i s optional |l yN (RUESEOINLEY pYyNUR) TaSOR’ee ToBA PR LontBOE &8t éa from  oxo,

hal ogen, CN, NO2, R8, OR8, NHR8;. NH R8, COR8, CONHR8, S02R8,
NHSCRNHRS or BeSRIHEB') eadhPR (PR ]%dm SéPect ed from hydrogen or an
Optiona"ye%@ﬁt't eg, al LabaLhEeAt 2P skavich@Ors -9 bsaxchadboms; 07 JUN
7035 -119 eac <?QGil%'sgllilndepggdentIy gel ected fromR or an optionally

substituted geeupiseitectldd)f;r om al koxy, hydroxyal kyl, heterocyclyl,

het erocycl cyl al kyl, -aryl., _aral kyl; _aral k aryl oxyal Xyl , heteroaryl,
het er oar al Kyl18 %%%%?Béﬁﬂarﬁﬂ?y,_&& et gf“ogir%gil“g%(?/l)al’ky%d(each R is

i ndependentd yseh esh@0nf Lo hydepaadear 19N s <ipid il fnom ubst o t aredne .
aliphatic group having one to six carbons, or two R7 on the sane nitrogen

taken together with the nitrogen optionally forma four to six nenber,

saturated or_unsat urated_heter clic ni Vi 06 t 921 8 €8mpound
het er oatomsi,sR8 %eauﬁf- E&%SFP(%% tie é:rlc?:}gr} 'ervge}?en t'wo %8 on adjpacent
posi ti ons OfadV enél o2Nmakyl fentheker ealdcradgfromytive areken t oget her
with their intervening atons to forma three to six nenbered fused ring;
each RO is ¢pHepehrdBAt Py sel ected fromoxo, hal ogen, CN, NO2,

Tn( hal oal kyl ), SBS, - . 2 L EONG 429N ROOR6, OOR 6,
o?)(zRg1 0&2%(%)5?3&%%%82% %%%ﬁ?%)si N(E@Tt%gozm, ?f(R)TnCOﬂ(Re)z,

N(R) TnN(R6) 2, ~ N( R) ThalRED2RBYLNraRE: TNNRCON (R 6 ) 2, N(R) TnCOR6, N (R)
TNNRCOR 6, N (R)(bt)n%QZQngRg) 216 NNRINSBBE . n 50RO PRekd e cH¥P Edm ) 2,
halogen, CN, CO;R®, OR®, or R®; and
(c) R is nalogen, CN, oxo, R®, SR®, OR®, N(R®):,
CON(R®),, CO,R®, CON{R)COR®, N(R)TnCOzR®,
N (R) T,NRCO;R®, N(R)TmN(R®),, NOz, Tn(haloalkyl),
CO,N(R®);, COR®, SO,R®, or SON(R®):.

27. fThe use according to claim 26, wherein:

(a) R' is an optiomnally substituted aryl or

hetercaryl ring;
(b} R? and R® are each independently selected from

halogen, CN, CO,R®, OR®, or R®; and

(c) R® is halogen, CN, oxo, R®, SR®, OR®, N(R®):,
CON (R€),, CO;R®, CON(R)COR®, N(R)TaCO:R®,
N (R)T,NRCO;R®, N(R)T,N(R®)2, NO;, Tn(haloalkyl),
CO,N(R®),, COR®, SO:R®, or SO;N(R®):.

28. fThe use according to claim 26, wherein said compound

has one or more features selected from the group

consisting of:
{a} R! is an optionally substituted ring selected

from phenyl, 2-pyridyl, 3-pyridyl, 4-pyridyl,



TnSP( ORY) 2,

sel ected C1-

TnPQ( OR7) 2, or TUNPQ OR7) 2;
C3 branched or

each Qis an independently
strai ght 1afkyl ;

T is selected from-0F Jo¥ 755

-Q-CH(Q n-R2) each mand n are independently selected fromzero or one;

and R10 is selected fromR7 or Ar.
wher ei n sai d conpoummldnxixmnynﬂmxﬂwb fomiGpeslseryde ed™

31. The use according t

%8ﬁpﬁh group

t f: d R3

hal ogen. N+ Ch2Re Y loRYIRZ R L O o B0EEY 1a0% By Lre s " eonr
CR. 'OON(R )2, A, (GR\OPRn Dz CoP) ¥M Faidlyand (o) RO i's ha ogen,
CN, 'oxo, R6, SR6, OR, N(R6)2, CON(R6)2, CO2RS,

N (R) TnNRCO2R 6(bN(E)

SC2R6, or S02N(
and R3 are each

and (c¢) R9 is hal ogen
CON(R) COR , N(R) TelcoR
T, (haloalkyl)

o2 Be

to claim31, wherein Sa

T s
CN, oxo,

Reis

TreN(RE)R gL, ahko:mm FRLRGRY kY
2. _B2.

Rﬁ%bé%eﬂ&b
R6; (b) RS is COPRy £Als r@%o@l(&)ECHHyR ¢ Ceiafly CO2R, or

%) compaiha oL

R A

ogen,

@0%%?%@1?(9 TnCO2RS,

§b§&3lorwm%ﬂ%ﬁgﬂl(a) R2

(CH2) yN( R7) 2;

R6, SR6, ORG6, ( N( R6 2. C02Rs,
OR)TRINRCEB R OXRy RB‘Tnl(\ﬁ}é F{es)c’?éccn%(z‘I§6
(9] cSRN(RO 1R BPr,,chesuse according

t he group

hal ogen; (

b
hydr ogen or2%

and

from phenyl, 2-pyridyl, 3-pyridyl,

thienyl, pyrimidyl,

imidazol-1-¥y1,

one or nore features selected from
consi sting of: (a) R2 i s hydrogen, al koxy, am noal kyl,, o0
R3 is hydrogen, .al koxy, aralk gen; (c) R4 is
CHZT?FQHSFd?CRQrfi% ;? %(%P%R or (CH2)yN(R7) 2;

(€) RO i's hahoogn, ; N 03B iBRalBR subBe: tNERE) Zing selected

4-pyridyl,

imidazol-2-

yl, pyrazol-1-vyi, amino-pyrimidinyl,

guinolinyl,

(b}
{c)
(@)
(e)

30. The

aminobenzimidazole, or indolyl;

R? is hydrogen, alkoxy, aminoalkyl, or halogen;
R® is hydrogen, alkoxy, aralkoxy, or halogen;

R? is hydrogen or (CHz)yR*; and
oxo, R®, SRS,

or N(R)T,CO:RE.

6 6
R? is halogen, CN, OR®, N(R®)a2,

CON (R®),, CO,R®, CON(R)COR®,

use according to claim 19, wherein said compound

has the formula IITa or IIIb:

| A | A
ZF Z
2 r2
w X R VT Ry
I
N // R N e R
\> N\ \> 0
4
HN R HN
\ s \ s
R or R
IITIa IIIb



CON(R .)2, COZR, CON(R)COR6, or N(R)TnCO2R6. 34. The use accordi ngy tJQN 2005
claim 33, wherein: (a) R2 is hydrogenjgal koxy, am noal kyl, or hal oge

(b) R3 is hydrogen, alkoxy, aralkoxy, or halogen; (c) R4 is hydrogen or
(CH2)yR2; (d) RS is CON(R7)2, Ar, (CH2)yCO2R, or (CH2)yN(R7)2; and (e) R9
i s hal ogenorCld phermaReutSREal BReactERE3Ble CON(R )2, C02R6, CON( R) CORG,
or N(R)TnCDZRB Q0 7 JUN 7~ 5 -121 35. The use according to claim19,
wher ei n sai*® |ﬁ&ﬁﬁﬁffrl§ﬂ§%¥%E?ed fromgroup consisting of: No. |a-

Structure%)%ﬁ] wecekH 12V} O NHN"- HON N\N3NH4
~> NH H o~- 5N>--NHNH 61 / / N---NHy s 7/ \ ~NH

ela \~ |N} m>3fT1§/~ silz\tﬁ@'ldzed{\lf{mﬂ ﬁg@chﬁ_/l?@};@ﬁN :ﬂFb,loR{_{N RN AT-0 ; o
2

Ring A is optionally substituted with up to three R?;
wherein when an R® substituent is in the ortho-position
of Ring A, caid R’ substituent may be taken together
with R® to form an optionally substituted 5-7 membered
ring containing 0-2 ring heteroatoms selected from
nitrogen, oxygen, or sulfur;

| R? and R} are each independently selected from R®,
halogen, CN, SR®, OR®, N(R®);, NRCO;R®, NRCONI(R®)z,
CON(R®),, NRCOR®, NRN(R®), COR®, CO,R®, COCOR®, SO.R®,
SO,N(R®),, or NRSO;R®; or R? and R®> are taken together to
form a fused, unsaturated or partially unsaturated,
optionally substituted 5-8 membered ring containing 0-2
ring heterocatoms selected from nitrogen, oxygen, or
sulfur;

R' is selected from R®, CON(R®), COR®, CO;R®, COCOR®, SOR®,
SON(R®)z, or (CHz)yR%;

y is 1-6;

RS is selected from R’, Ar, COAr, CON{R’)Ar, (CH;)yCO:R,
(CHz) )N(R")2, C(=NR!®)-N(R")z, C(=NR'’)-NRCOR,

C(=S) -N(R")2, CON(R?);, COR, COR, SO;R, or SO;N(R):;

Ar is a five membered heteroaryl, heterocyclyl, or
carbocyclyl ring, wherein said ring is optionally
substituted by up to three substituents selected from
oxo, halogen, CN, NO;, R®, OR®, NHR®, NHCOR®, NHCONHR’,
COR®, CONHR®, SO,R®, NHSO,NHR® or SO,NHR®;

each R is independently selected from hydrogen or an
optionally substituted aliphatic group having one to

six carbons;



F/ F33\ 1/ \>NHO14 \>-NHHO/ N~O Ho /OyNO 15 /\O V7IJUN 25NH
16 N. | \>NH HC-OHO-0 7 JUN 2086- -122 No. la- Structure No. |a-
Structure 17 M | \ ">-NH 18 %-__ N-NH N~ON1-0 Br HOHO/ /I \ N
19\ \ \>NH 20\ \>Nd/ N-O/ N~N-l Br HOBr HO~-N~Of , N_N 21
N-NH 22 ~~-ad#th R® Heo-iodependestly seleched fKPpMR OF A ORTIOPALEY HN- -~

NG, OGn © Ns'u%s\ti\tu%Sed gl\rl001.1123265oe'|_1el\(lzztieg| %o# alké%\, deoﬁy%yQ7N
heterocyclyl, heterocyclcylalkyl, aryl, aralkyl,
aralkoxy, aryloxyalkyl, heteroaryl, heteroaralkyl,
hetercaralkoxy, or hetercarayloxyalkyl;

each R’ is independently selected from hydrogen or an
optionally substituted aliphatic group having cne to
six carbons, or two R’ on the same nitrogen taken
together with the nitrogen optionally form a four to
six member, saturated or unsaturated heterocyclic ring
having one to three heteroatoms;

) R® is a C;-C; aliphatic group, wherein two R® on adjacent
positions of Ar, or an aryl or heteroaryl ring, may be
taken together with their intervening atoms to form a
three to six membered fused ring;

each R’ is independently selected from oxo, halogen, CN,
NO;, Ta(haloalkyl), R®, SR®, OR®, OR®, N(R®),, CON(R®)2,
CON(R)COR®, COR®, CO,R®, CO,N(R®);, COCOR®, SOzR®,
SO:N(R®) 3, N(R)TyCOR®, N(R)TnCON(R®)z, N(R)TN(R®)z,
N(R) T-.NRCO;R®, N(R)TpNRCON(R®),, N(R)T,COR®, N(R)TsNRCOR®,
N(R)TaSO02N (R®) 2, N(R)TaSO:R®, T,PO(OR’)z, TaOPO(OR’)2,
TaSP(OR?)2, TnPO{OR’}2, or T,NPO(OR’)z;

each O is an independently selected C;-C; branched or
straight alkyl;

T is selected from -0- Oor -Qp-CH{Qn-R?)-;

each m and n are independently selected from zero Or one;

and R!® is selected from R’ or Ar.

31. The use according to claim 30, wherein said compound
has one or more features selected from the group
consisting of:

(a) R? and R® are each independently selected from

halogen, CN, CO;R®, OR®, or RS;



27 O~/ NH28 NHN=< ONs( O HM H\~ O-\ HN\ I / NHZ29/

NE< ON O HN~HNN HNm/ I N | -N9g/~- 31 NH32\ | NHN=N CNEEQQNNWS
HN NO 7 JUN 2 05 -123 No- la- Structure No. la- Structure 0 ON 33 HO
Il V' N, NH34\ I \' NN NH NHI- S / N/ N 111 HH 14 35 |OA- N\4 N N N
)-NH 36 \ I\ N>~Nb) RF Nes NCGIR,HA0AD, KOR 3COMR )@, 3RrN NCE2) v/ RT N / p

NH / NHH )
(CH2)yN(R")2; and
(c) R® is halogen, CN, ‘oxo, R®, SR®, or®, N(R®),,
CON (R®),, CO;R®, CON(R) COR®, N (R)TaCOzR®,
N(R) T.NRCO,R®, N(R)TmN(RS)2, NO;, Tn(haloalkyl),
CON(R®)2, COR®, SO.R®, or SO;N{R%)..

32. fThe use according to claim 31, wherein:

(a) R? and R’ are eachrindependently selected from
halogen, CN, CO.R®, OR®, or R®;

(b) R® is CO;R, COAr, COR, CON(R’)z, Ar, (CHz)yCO:R, or

\ (CHz)yN(R")2; and

(¢) R® is halogen, CN, oxo, R®, SR, OR®, N(R®})»,
CON(R®),, CO;R®, CON(R)COR®, N(R)TnCOzR®,
N{(R) T,NRCO,R®, N(R)T,N(R®),, NO;, Tnhaloalkyl),
CO,N(R®),, COR®, SO;R®, or SON(R®):.

33. fThe use according to claim 31, wherein said compound
has one or more features selected from the group
consisting of:

(a) R? is hydrogen, alkoxy, aminoalkyl,, or halogen;

(b) R® is hydrogen, alkoxy, aralkoxy, or halogen;

(¢) R® is hydrogen or (CHa)yR%;

(d) R® is CON(R7),, Ar, (CHz),CO,R, or (CHp),N(R');; and

{e) R’ is halogen, CN, oxo, r®, crS®, OR®, N(R%).,

CON (R®);, CO;R®, CON(R)COR®, or N(R)TnCO:R®.

34. The use according to claim 33, wherein:
(a) R? is hydrogen, alkoxy, aminoalkyl, or halogen;
(b) R} is hydrogen, alkoxy, aralkoxy, or halogen;
(¢) R*® is hydrogen or (CHz)yR%;
(d) R® is CON(R’),, Ar, (CH;),CO;R, or (CHp)yN(R’)z; and
(e) R® is halogen, CN, 6xo, R, Sr®, OR®, N(R®),

CON (R®),, CO,R®, CON(R)COR®, or N(R)TnCO2R®.



Me. ~HI!p >10 HOx " v N"~-N40 N39 NN HH OHNNy NI 1

NHHHH / | NNO 43 NNH 44 NN.\N)-HH2IHH HOHHJI'~7 NNp 0 O

N> -N1{ 45 NO' ~N\-NINN 46 ~ O H/ NH NH HN NNN N 47 NI / N iNH
48 )-NHNN HH i0 10~0 NNa\ N~NH 49501 / "=HHH HO O/OYNO

50V \ -N-NH 52 NV I I\ ~~-NH NH NN HH F HNN
35. The use according to claim 19, wherein said compound

is sellected from

group consisting of:
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36. The use according to claim 19, wherein the disease
in mammals is alleviated by administration of an

inhibitor of gyrase of formula I:

R1
2
e S
i
N R®
N\ 7
HN
\Rs
T

or a pharmaceutically acceptable salt thereof.

37. The use according to claim 19, wherein the bacterial
infection to be treated is characterized by the presence
of one or more of the following: Streptococcus
pneumoniae, Streptococcus pyrogenes, Enterococcus
fecalis, Enterococcus faecium, Klebsiella pneumoniae,
Enterobacter sps. Proteus sps. Pseudomonas aeruginosa, E.
coli, Serratia marcesens, 5. aureus, or Coag. Neg. Staph.
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H 36. The use according to claim 19, wherein the di sease _ i n_ manma
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The use accor g to claim erein act I nfection to be
tSr eated i s ehar dellebwied byrtihany esence infeontons, noneunbnihe fol | ow ng:
t r ept ococcus neunoni ae, ,Streptococcus rogenes, Entero
P prostatitis, skin aﬂ% soft tiégﬁeganf%ctfgns (RREaS
abdominal infections, or infections of febrile

neutropenic patients.

39. The use according to claim 19 further comprising the
step of administering to said patient an additional
therapeutic agent selected from an antibiotic, an anti-
inflammatory agent, a matrix metalloprotease inhibitor, a
lipoxygenase inhibitor, a cytokine antagonist, an

. immunosuppressant, an anti-cancer agent, an anti-viral
agent, a cytokine, a growth factor, an immunomodulator, a
prostaglandin or an anti-vascular hyperproliferation
compound, either as part of a multiple dosage form

together with said compound or as a separate dosage form.

40. The use according to claim 19 further comprising the
step of administering to said patient an agent that
increases the susceptibility of bacterial organisms to

antibiotics.

41. A compcound of fo;mula ITIa or IIb:

R! '
x R2. \ R2
Il s
N 7 R? N P ”3
>\-—N\ % fe)
I
HN R HN
>=0 —0
N N
R?/ \RT or R?/ ‘-RT



fecalis, Enterococcus faecium Kiebsielia pneunoniae, Ent eroba@gt M @ﬁ&.
Prot eus sps. Pseudonobnas aerugi nosa,-B7- coif, Serratia marcesens, S.
aureus, or Coag. Neg. Staph. 07 JUN 2005 -136 38. The use according to
claim19, wherein the bacterial infection to be treated is selected from
one or nor©Bfa pPhernareobi Agl lur BSESPLELd& i nfections, pneunonia,

prostatitisgafgi andO Of%h%k%ﬁﬂe I nfections, intra- abdom nal infections,
or infections of “Tebrite “Heu ropenic patients. 39. The use according to
claim19 fuythernterpgesi bg tRe; step of administering to said patient an
addi tional therapeutic agent selected froman antibiotic, an anti-

i nf | anmat orR’ dgemtelectrd rixonehufroprot cB3eCPRRI bitEr: & « 1T P0xyd¥nase
inhibitor, a g¥§g$gne ant agoni st, an i mrunosuppressant, an anti-cancer
agent, an anti-Jir f* agent, a cytokine, a growth factor, an

i mmunonodul &t drs e garalstag| aatdénocaryanr angi, - wasceliar slyigenmpmg iferati on

conpound, either as part of a nult%&le dosage form _together.with gaid
conpound or a&PticEFHlat SWHTEHEFARY WO tOTRRUESE ActBFEFHG 8 € aim 19

further conpriggifag jithRen StEP Ofe aGPLIGSHEEL PIoh0ogak pakégNtogaLRaENt
that increases the susceptibility of bacterial organisns to antibiotics.
41. A conpoundvidth fRSr malva fiokrsn or fuded RuwrRatyzated q¥ WwarR3akRdy N HN R
HN ~=0) == %Qggggéaré&?qgﬁégbnéifylégbthtﬂdelggﬁ membered ring
having 0-2 riné heteroatoms selected fromi nitrogen,
oxygen, or sulfur;

R? and R® are each independently selected from R®,
halogen, CN, SR®, OR®, N(R®),, NRCO,R®, NRCON(R®),
CON(R®)2, NRCOR®, NRN(R®);, COR®, CO;R®, COCOR®, SOzR®,
SO.N(R®),, or NRSO,;R®; or R? and R?® are taken together to
form a fused, unsaturated or partially unsaturated,
optionally substituted 5-8 membered ring containing 0-2
ring heterocatoms selected from nitrogen, oxygen, oOr
sulfur;

‘R* is selected from R®, CON(R®), COR®, CO,R®, COCOR®, SO;R®,
SOzN(R®)2, or (CHz}yR*;

y is 1-6;

.each R is independently selected from hydrogen or an
optionally substituted aliphatic group having one to
six carbons;

Ar is a five membered heterocaryl, heterocyclyl, or
carbocyclyl ring, wherein said ring is optionally
substituted by up to three substituents selected from
oxo, halogen, CN, NO,, R®, OR®, NHR®, NHCOR®, NHCONHR®,
COR®, CONHR®, SO,R®, NHSO,NHR® or SO,NHR?;

each R® is independently selected from R’ or an optionally
substituted group selected from alkoxy, hydroxyalkyl,

heterocyclyl, heterocyclcylalkyl, aryl, aralkyl,



137 or a pharmaceutical |y acceptable salt thereof, wherein: W04 ¥¥t®¥gen
or CRa; Ra is selected from hydrogen,i3igal ogen, -CF3, R7, -OR7, or

'-N(R7)2 Rl is an aryl or heteroaryl ring, wherein said ring is
optlonally substituted by up to four R9; wherein an R9 substituent in the
ort ho- posi t i ommmﬁ.aml@g@lﬂ@yl Vhsgthemamlj f BERPECRGSEHY lunsat ur at ed

or partially ,unsaturat optionall subst 8 menbered ring
having 0-2 ri ﬁ’&tﬁéoearrc?e%t setec %é(lf?armg u)(’rog oxygen, or sulfur;

R2 and R3 aggcgarh jddenesslendéyt s¢l e61edtéaonrbh, hylm:ﬁo@@en,omn SR6, ORS,
N(R6) 2, NRCO2R6, NRCON(R6)2, CON(RG)2, NRCORG, NRN(R6)2, COR 6, CO2R6,
COOOR6, SO2R6 0ptSe2elRg) ulaﬁtmsmﬁalwhmlgnar%%héwaﬁeﬁ%ga her to
forma fused, unsaturated 0 oy I o}

substituted 558 meff&E- rléng cont}g: rﬁ%ﬁng % flgn?é g%%a?%ir{réﬁsel ect ed

from ni trogen copetgic wirth sthé uii tRegérs sptfomamyr cﬁmraﬁa (EGN(J:R&)O CORE,
CO2R6, COCORG, SO02R6, SO2N(R6)2, or (CH2 -6 eac

S

i ndependent | y sgét ML o?ﬁ%%%no%ruwt‘éﬁ?gﬁﬂapﬁe§ﬁﬁyﬁ 5&“9

al i phatic groyp %%'}%%’%t&rééxh&@é ?éoméf is a five nmenbered
ocyc 'y

het eroaryl, héter or carbocyc ring, wherei n said ring is
optional | y REubsta tCt-«d by ippattd ct lgresps ubdtaraionttve &k ecred@dianantoxo,

NSOINERE of SSAYHENAch M | & | Fighokbent | JCCeF8aCea oM RIS o
optional ly subgldd Lﬁ@tetgﬁ@lumm&e@ﬁ@ﬂrfmeeawﬁxm hydnexyal drm a
heterocyclyl, heterocyclcylal kyl, ¥ aral kyl, 07 JUN 2005
y three to six membered fused ring;
each R’ is independently selected from oxo, halogen, CN,
NO,, T,(haloalkyl), R®, SrR®, OR®, OR®, N(R®),, CON(R®):,
CON(R)COR®, COR®, CO;RS, CO;N(R®),, COCOR®, SO.R,
SO,N(R®) s, N{R)T,CO;R®, N(R)T,CON(R®);, N{(R)T.N(R®):,
N(R) ToNRCO;R®, N(R)T,NRCON(R®),, N(R)T,COR®, N(R)T,NRCOR®,
N(R)TnSOZN(RS)z, N(R)TnsozRG, TnPO(OR7)2. TnOPO(OR7)2,
TuSP(OR")2, TaPO(OR’)2, or TZNPO(OR’):;
each Q is an independently selected C;-C; branched or
straight alkyl;
T is selected from -Q- or -Qn-CH(Qm-R?)-; and

each m and n are independently selected from zero or one.

42. The compound according to claim 41, wherein said
compound has one or more features selected from the group
consisting of:
{a) R* is an optionally substituted aryl or
heteroaryl ring;
(b} R?® and R® are each independently selected from
halogen, CN, CO.R®, OR®, or R®; and
(c) R’ is halogen, CN, oxo, R®, SR, OR®, N(R®):,
CON(R®),, CO,R®, CON(R)COR®, N(R)T,CO:R®,



-138 aral koxy, aryloxyal kyl, heteroaryl, heteroaral kyl, heteroalalpmmgs

or heteroarayl oxyal kyl; each R 1is mri?ependently sel ected from hydrogen or
an optionally substituted aliphati c group having one to six carbons, or
two R7 on the same nitrogentak%n ether with the nitroge tlonally

forma four to six HéRbENRSARI alld %B’ihNLﬁﬁshit'url\ﬁ:fzedThébéi@é}@b’&é'r| ng
‘having one to three egtﬁ{ﬁx@ RRS 155 @ Cjorcdﬁda!N'( t| c group, wherein
S 7 GPTAF, ary

two R8 on adj acent feroaryl ring, may be
taken together with thelr i nt erveni ng atoms to forma three to six
menbered fused ri ng, each R9 is |ndependentl sel ect ed from oxo, hal ogen,
‘ON, N2, T4 ¢haFB&l epmpoungs acgeydisyss Coglain (R6) WHeTEAR(Re) 2, CON

ARy TnCON R6) 2, K Tni{F61 2, PP B FARACCBR: (15 FIRROO (R &) 2,

N(R) TnCOR6, N( R) TNROBRGerobifRLTrSa2N R6) 2, N(R) TnSCJZR6 TnPO( OR ) 2,

TnOPQ(OR' ) 2, TnS OR;) 2, .Tn ONP CR? 2;
i nde[c)Xendealt ly sel ét Bd)’t“,rll P%’é%c%@ﬂho?'n ePPRAGRE LY E?I ecf%dssfsr@“éct ed

from-Q or -Q-CH Ra1B3kn;, afd eachs M@ Q)Iarfg i gggpendent |y sel ected
fromzero or one. 42. The corrpound accor di ng to cI ai m 41, \/\herel n said

conpound has one (e? ROr st baloges, sENecose f Rom SRS g®BUp 'N s st | ng of:

(a) RL is an option 6l stl ed I het Yk~ FJsNg; (b) R2 and
R3 are each |ndependéhﬁlé‘ E %{d f?éﬁmﬁgpogénﬁ %ﬁ% OR6, or R6;
and (c) R9 is hal ogen,cRmNmozR“RfSN(ER&MNORG)Z,N(M 217, (BENOREXZ1) CO2RS,
CON(R)COR , N(R) TnCOZR 0, 7 JUN 1005 -139 N( <;TnNI;QOOZRG N(R) TnN( R6) 2,
NO2, Tn(hal oal kyl), CO2N{R®)2, COR®, SO;R®, or s

44. The compound according to claim 42, wherein said
compound has one or more features selected from the group
consisting of:

(a) R' is an optionally substituted ring selected
from phenyl, 2-pyridyl, 3-pyridyl, 4-pyridyl,
thienyl, pyrimidyl, imidazol-1-yl, imidazol-2-
vl, pyrazol-1l-yl, amino-pyrimidinyl, gquinolinyl,
amincbenzimidazole, or indolyl; '

(b) R? is.hydrogen, alkoxy, aminoalkyl, or halogen;

(c¢) R® is hydrogen, alkoxy, aralkoxy, or halogen;

(d) R? is hydrogen or (CH,)yR*; and

(e) R’ is halogen, CN, oxo, R®, SR®, OR®, N(R®).,
CON(R®),, CO,R®, CON(R)COR®, or N{R}T,CO:R®.

45, The compound according to claim 44, wherein:

{a) R' is an optionally substituted ring selected
from phenyl, 2-pyridyl, 3-pyridyl, 4-pyridyl,
thienyl, pyrimidyl, imidazol-1-yl, imidazol-2-
vl, pyrazol-1-yl, amino-pyrimidinyl, quinolinyl,
amincbhenzimidazole, or indolyl;

(b} R? is hydrogen, alkoxy, aminoalkyl, or halogen;

-
“
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CO2N (R6) 2, CORE, SO02R6, or SO2N (R6) 2. 43. The conpound according to

claim42, wherein: (a) RlL is an optibital |y substituted aryl or
heteroaryl ring; (b) R2 and R3 are each independently selected from
hal ogen, CN, C02R6, COR6, or R6; and (c) R9 is hil %ggn, CN, oxo, R6, SR6,
OR6, N(R6)2, CONREF2 IO OTTN FIEERE - R FRetPR6°F RERPESIRCOZRS,
N(R) TnN(R6) 2, NO2;, T4 2 )27 . COR36, SC2R6, or SO02N(R6) 2.
44. The corrpounda:?';l)ccftz)rg'?gn(g%iaj‘tldo&yc%ﬁ'Efeﬁl n%Z&%?é’rﬁefn said conpound has one or
nore features selectRY ifs dmYdwemr oip, wonsiBEi eR%f OR®a) NRR®) 5. an
optionally substituted ring selected fromphenyl, 2-npyri ¢ 3-pyridyl,
4-pyridyl. thienyl CRYR hzdyFO2R i %‘IR)IQ@T‘ - i Mi@ﬁ@%@ :
pyrazol -1-yl, am no-pyrimdinyl, quinolinyl, am nol penzimdazole, or
indolyl; (b) R2 is:hydrogen, al koxy, am noal kyl, or halogen; } (c) R3is
hydrogen, d&oxys compians, obr faminoganIITadprRITIP:hydrogen or (CH2) yR2;
and (e) R9 is halogen, CN, oxo, R6, SR6, OR6, N(R6)2, CON(R6)2, CO2Re6,
CON(R) COR6, or N(R) TnCO2R6. 45. The conpound according to cl ai m 44,
wherein: (a) Rl is an optiongldy substituted rin | ected from phenyl,
2-pyridyl, 3-pyridyl, 4- pyrijjw N thienyl, pyri N i ni dazol -1 -yl ,
i m dazol -2- yl, pyrazol-I-yl no- pyri m di nyl, olinyl,
am nobenzi m dazol e, or indolylf (b) R2 is hydrogenf al koxy, am noal kyl, or
hal ogen; 07 JUN 2005 -140 (cM R3 &% hydrogen, al kgxy, raral koxy, or
hal ogen; (d) R4 is hydroge I's hal ogen, CN, oxo,
R6, SR6, OR6, N(R6)2, CO\( oraN(R)TnCOZRG.

R

' N N
>\——N \>_-o
N
HN, R HN,
IITa IIIb

or a pharmaceutically acceptable

salt thereof, wherein:

W is nitrogen or CRY;

R® is selected from hydrogen, halogen, -CFi, R’, -OR’, or
-N(R7)2;

Ring A is optionally substituted with up to three R’;
wherein when an R’ substituent is in the ortho-position
of Ring A, said R’ substituent may be taken together
with R? to form an optionally substituted 5-7 membered
ring containing 0-2 ring heteroatoms selected from
nitrogen, oxygen, or sulfur;

R? and R® are each independently selected from RS,
halogen, CN, SR®, OR®, N(R®),, NRCO,R®, NRCON(R®).,
CON(R®),, NRCOR®, NRN{R®),, COR®, CO,R®, COCOR®, SOzR®,
SO,N(R®),, or NRSO:R®; or R? and R’ are taken together to
form a fused, unsaturated or partially unsaturated,

optionally substituted 5-8 membered ring containing (-2



46. A conpound of formula 111a or I11b: N' N N' N ~A ~A W\ Rz WYV RY 20§ |
/I RBNI / RB N~ ~OHNRHN Ror Rsi4lldla Ilth or a pharmaceutically
acceptable salt thereof, wherein: Wis nitrogen or CRa; R8 is sel ected
from hydrogen, halogen, -CF3, R7, -OR7, or -N(R7)2; Ring Ais optionally
substitut ed wirthroupatendatamReel oheedi AroMeni BHORSNsURFYEERentOYis in t he
ortho-position %fIRing A, said RO substituent nay be taken together wth
R2 to forn1ansgﬁtﬁbnally substituted 5-7 nenbered ring containing 0-2

ring heter ot ans selantall framrhi tcmgexf) 000N, coprSul ororRR2 SHBCR3 are
each independently selected fromR6, halogen, CN, SR6, OR6, N(R6)?2,
NRCO2R6, NRCOSCENYR)2.CO¥ R6YH) v , NRN(R6)2, COR 6, CO2R 6, - COCORS6,
502R6, S Qﬁ?)f;sor NRSO2R6; or R2 and R3 are taken together to forma
fused, unsaturated or partially unsaturated, optionally substituted 5-8
menber ed riRRy icorHed gt ted OF 2o 7R J,UNROCS0Ar 1420N( RD) et et Ciad)Q@o,Rel ect ed
from nitrogen, ox¥ en.,or sulfur: R4 js selected fromR6, CON(R6) , COR
C02R6, COCORS6,(CHa2R8(R s RIRBF2, ? TN (R ) $RoNR Tk NREVRRS j s sel ected

(R 2, C (o N TR E R SR P2 ook GBSk, o
S2N(R7) 2; Ar is a five membered heterocaryl, heterocyclyl, or
carbocyclyl ring, wherein said ring is optionally
substituted by up to three substituents selected frfom
) oxo, halogen, CN, NOz, R®, OR®, NHR®, NHCOR®, NHCONHR®,

COR®, CONHR®, SO;R®, NHSO,NHR® or SO,NHR®;

each R is independently selected from hydrogen or an
optionally substituted aliphatic grour having one Eo
six carbons;

each R® is independently selected from R’ or an optionally
substituted group selected from alkoxy, hydroxyalkyl,
heterocyclyl, heterocyclcylalkyl, aryl, aralkyl,
aralkoxy, aryloxyalkyl, hetercaryl, hetercaralkyl,
heteroaralkoxy, or heteroarayloxyalkyl;

each R’ is independently selected from hydrogen or an

} optionally substituted aliphatic group having one to

six carbons, or two R’ on the same nitrogen taken
togethér with the nitrogen optionally foxrm a four to
six member, saturated or unsaturated heterocyclic ring
having one to three heterocatoms;

R® is a C;-C, aliphatic group, wherein two R on adjacent
positions of Ar, or an aryl or hetercaryl ring, may be
taken together with their intervening atoms to form a
three to six membered fused ring;

each R? is independently selected from. oxo, halogen, CN,
NO;, Tn(haloalkyl), R®, SR®, OR®, OR®, N{R%),, CON(R®),
CON(R)COR®, COR®, CO,R®, CO,N(R®),, COCOR®, SO:R®,
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Ar is a five nmenbered heteroaryl, heterocyclyl, or carbocyclyl ring,:
wherein said ring is optionally subsf4ytuted by up to three substituents
sel ected Horn oxo, hal ogen, CN, NO2, R8, OR3, NHR8, NHCOR8, NHCONHRS,
COR8, CONHR8, SO2R8, NHSO02NHR8 or (SO2NHR8; each R is independently
sel ected fromSRpHirBabn JF (RrTnCERi oM R TCfStR tat el (B) TpHARI 2-gr oup

havi t j , S f I I 7
an-opti onal 1y EREREG o e g o R AR

ed group Belected ffom al koxy, hydrox_‘y
het erocycl yl , Nat)ar,soy RS al By(R) TREPLR® arBPOMIoR” ) ar abamqy{OrNyl, oxyal kyl ,
het eroaryl, heteroaral ky het er oar al kox or_-het er oar ayl oxyal kyl ; each

|
R7 is i ndepen&‘eﬁ?l‘??sb?rec?r@@ Forre hydf o fORA2i opti onal |y subst i tut ed
al i phatic group aayhngﬂomca%@en@e&tw wﬁcgd thocgizbeant:ﬂ%ds_%@e ni trogen

taken together Wt e nitrogen opfionally forma four to six menber,
saturated or wtzatighat edl Mk erocyclic ring having one to three
heteroatons; R8 is.a Cl- al i phatic grou erein two R8 on adj acent
posi tions of %?,Sﬁ}eﬁﬁeng%FOB‘r st é’rroé"rQyFBPi{ﬁgTﬁﬁa_y’ be taken together
with their &atRrMe8hAINakLES 1hAe et INIRE dd i X ABfibeeLd buseflef i Ng;
each RO is independently selected from oxo, hal ogen, CN, N2,

Tn( hal oal kyéd Rb, iSRG 1ERE;edRELoM(BR6YZ, ACON( R6) 2, CON(R) COR6, COR 6,
CO2R6, CO2N(R6) 2, COCOR6, SO2R 6, 07 JUN 2005 142 SO2N(R6) 2, N(R) TnCO2R6,
N(R) Tr, CON(R6) 2, N(R) TnN(R6) 2, N(R) TnNRCO2R6, N( R) TnNRCON( R6) 2,

N( R) TnCORG, 4N( R) The NBGERROun ANGR)C6SAAMNGRE)? ,c IM(i) BES0ARber ETnPERORY) 2,
TnOPQ(OR7) 2, TnSP(OR7)2, TnPQ(OR7)?2, or T"NPO(%QZ; efch prgs an

i ndependent F™RRVEE BES COPES OB AREIFed SHT WIS 4 CLERyITOR TReEFREPed
from-Q orceofk; GEHQ B2)-; each mand n are independently selected from

zero or one;
(a) R?® and R® are each independently selected from

halogen, CN, CO:R®, OR®, or R%;

(b) R® is CO,R, COAr, COR, CON(R’);, Ar, (CHz)yCO;R, or
(CH2)yN(R")2; and

(c) R? is halogen, CN, oxo, R®, SR®, OR®, N(R®),,
CON(R®),, CO;R®, CON(R)COR®, N(R)T,CO:R®,
N (R) T.NRCO,R®, N(R)T,N(R®),, NO;, Tn(haloalkyl),
CON(R®)2, COR®, SO.R®, or SO,N(R®),.

48. The compound according to claim 47, wherein:

(a) R? and R® are each independently selected from
halogen, CN, CO.R®, OR®, or R%;

(b) R® is COzR, COAr, COR, CON(R"}),, Ar, (CHz),CO;R, or
(CHz)yN(R7)2; and

{c) R? is halogen, CN, oxo, R®, SR®, OR®, N(R®},,
CON(R®)3, CO,R®, CON{(R)COR®, N(R)T,CO:R®,
N{R) T,NRCO,R®, N(R)T,N{(R®),, NO,, Tn(haloalkyl),
CON(R®);, COR®, SO,R®, or SO,N(R®):.



and R10 is selected fromR7 or Ar. 47. The conpound accordi ng tof tljgigeee,
wherein said conpound has one or norkt3f-eatures selected fromthe group
consisting of: (a) R2 and R3 are each independently sel ected from

hal ogen, CN, CO2R6, OR6, or ; is CQO2R, CON( )2 Ar,
(CH2) YCCRRADr TSR3 aﬁﬁar%lng@O. §1ﬁ&|ﬂb&e7n “@@r% 5

e 7 SRS, PRy (P e BT o R PR ©

48. The conmoisicseicopraei ng to cl ai m 47, wherel n: (a) R2 and R3 are each
i ndependently sel ect ezd from _ hal ogen IS

CO, 2R, COAr, CORZICAN(RA Y%OQG(IBH?)J;)E%ER %IPME’%Y}N( ’%) Ela&ﬁ%e%c) R9

i s hal ogen, 6§§% S2Ra1 o :R) CORG6,
N(R) T" CO2R6, N(%( nNR(DZgﬂéﬁi N(R) TnN( R6))§y NCR2, Tn aI oal kyl)%{mZN( R6) 2,
COR 6, SO2RS, or(cSCBN(Rﬁs)mytﬂfiogHﬁN @006CH2) Lﬁé,49 The conpound accordi ng
to claim47, wherein §a|d und_ has e, Q re fe e| ect from
‘the group consi$hrdy o C(Qj\j) 2rsAﬁydr(§§é}1¥é%ﬁrgz ﬁ#jr)léial(é * %%

hal ogen; (b) R3(ds AW ArOaaN oKXy, abRb Koy, i haﬂrdgem "65) R4 is
hydr ogen or (CHZ)yRZ; (d), RS is N(R7)2 Ar, . (CH2) yQO2R _ or  (CH2) yN(R7) 2;
and (e) R9 is hal o§&A (R%Nz. 0R872RR6 CRBRR) HE N(IRG‘;/('B T-E0RR6) 2, CO2RS,
CON(R) COR6, or N(R) T"CO2R6. 50. The=. conpound according to claim49,
wherein: (a) R2 is hydrogen, al koxy, am noal kyl, or halogen; (b) R3 is
hydr ogen, &&oxyrheirabkpayndoachardgey; to( €t aRn shywlogmsior (CH2) yR2;

) (a) R? is hydrogen, alkoxy, aminoalkyl, or halogen;
(b} R? is hydrogen, alkoxy, aralkoxy, or halogen;
. (¢) R*® is hydrogen or (CH;)yR?;
(@) R® is CON(R’),, Ar, (CH;),COz;R, or (CHp),N(R");; and
(e} R® is halogen, CN, oxo, R®, SR®, OR®, N(R®):
CON(R®),, CO;R®, CON(R)COR®, or N(R}TCO:R°®.

51. A composition comprising a compound according to any
one of claims 41 to 50; and a pharmaceutically acceptable

carrier.

52. The composition according to claim 51, wherein said
compound is formulated in a pharmaceutically acceptable

manner for administration to a patient.

53. The composition according to claim 51 further
comprising an additional therapeutic agent selected from
an antibiotic, an anti-inflammatory agent, a matrix
metalloprotease inhibitor, a lipoxygenase inhibitor, a
cytokine antagonist, an immunosuppressant, an anti-cancer
agent, an anti-viral agent, a cytokine, a growth factor,
an immunomodulator, a prostaglandin or an anti-vascular

hyperproliferation compound.



(d) R5 is CON(R)2, Ar, (CH2)yCD2R or (CH2)yN(R7)2: and (e) Ro % JUN 2005
hal ogen, CN, oxo, R6, SR6, OR 6, N(R6)g. CON(R6)2, CO2ZR6, CON(R) COR6, or
N(R) TnCO2R6. 51. A conposition conprising a conpound according to any one
of claims 41 to 50; and a pharmaceutically acceptable carrier. 52. The
conposition according to claimb51, wherein said conpound is formulated in
a pharmaceytjcal ly acceptable manner f.or adm nistratio patient. 53.
The conposiuﬂ on %EOFHWEBSPSI?PaFrﬁcng% r Crlcaolr%?glésifr}bﬁ%ﬁ&%ddi tional
therapeuti c-agSPi s $RGCaheHdheAondN AMdriptittic Ay | sé IédaaBE Do

agent, a matrix netalloprotease inhibitor, a |lipoxygenase inhibitor, a
cyt oki ne armmgantibiosdci mpnesippiaddammatariamietdancemMaygeht, an

anti-viral _agen a_cytokine, .a,grow h f ar ., IR0 tor, a
prostagland?%t%i139r8ﬁF9§$a§gaﬁggt ypgrgﬁ 9%%%%%%%wncoﬁ%%ﬁ%%?'d£7 JUN
2005 -144 SéroldbBecanRagbhieh , ace0Rtimghdshpimddsaiit f Lt hett i coapcesi ng
an addi tional therapeutic agent selected from an antibiotic,_an

anti-infl are@eREy agepbtiaviaedi Roemitald SHted® ihHBYER  factor,

|| poxygenasg, | AERhERbaudactY] Okl B AURAMSN AN dATaosUppIgesant , an
anti-cancer  agent, an anti-viral “agent, a cytokine, a growh factor, an
. i Mmunonodul jperpaopi det-agh @ndicompouad .ant i - vascul ar  hyperproliferation
conmpound. 55. The composition according to claimb51 further conprising an
agent that increases the susceptibility of bacterial organisns to

anti bi oti csg556. pfhe eaMRRTIthicRN REAIHY 1o claim 58 ferther conprising
an agent that increases the susceptibility of bacterial organisns to
-anti bi oti cscomprising an agent that increases the susceptibility of

bacterial organisms to antibiotics.

56. The composition according to claim 53 further
comprising an agent that increases the susceptibility of

bacterial organisms to antibiotics.



