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GYRASE | NHI Bl TORS AND USES THEREOF CROSS REFERENCE TO RELATED APPLI CATI >
Thi s apphsedicesrec! ai ms priority to US Provisional Patent PEBESI¢#8ion |
60/ 256,094 fil ed Decenber 15, 2000 and US Provisional Patent Application
60/ 275,292 filed March 13, 2001, the contents of which are 5 incorporated
herein by reference. FIELD OF THE I N\VENRRON This invention is in the field
of nmedicinal chem stry and relates to conpounds, and pharmaceuti cal
conpositions thereof, that inhibit bacterial gyrases. The conpounds are
useful as inhibitors of chaaser INHIBITGRSaSNDaSISES MHERBGF present i nvention
also relates to nethods for treating bacterial infections in manmals. The
_present invention also relates to nethods for decreasing bacterial quantity
in a biological sanplgrodd BAKEERACrORILETEDVEDSL DABacNeri al resistance
to antibiotics has | ong beemnm recogni zed, and It _1s_today considered to be a
wserious worl dwi de hedfhhs pappl epatpen actaing tPHiorityi §PaHée, sone

bacterial infectians ar i ther djffi cul r | {dq At b bhugbcs or
even unt reatpglﬂvé'.s’l‘ﬂ’i’iag' g?a%bqnempfégl%eac%r?e%e@pfe%édlﬁ& sfe\iril ous V\i:t h the
recent devehgpnemiofanallus heowvirdligrals i rtanne Appirdaion s60621S, 292
bacteria, such as Streptococcus pneunoni ae (SP),_ M.cobacterium

t uber cul osi £1lad Manad déoc ARCL THOO FAPRIS e WSRRYRycin resi st ant
ent er ococCUs Was E@rt' I el Ld¥L Qeeadise vanconycin was fornerly the
WO U2/ UC£J87§'n\-%% ﬂf%ﬁ‘%’é@s@émy effective antibiotic for treating
this infection,and had been considered for many infections to be the.drug

of "last resort”. Wile nmany Qqther - ' ! teria do not cause
i fe-threatening disease, suc@m*vvvgi%%ﬁm&% is the fear that the

genes whi chi nduce resigi vt o P £ath tthe'Of e Ti@ a8t ymedgabhalrssuch as
St aphyl ococcus aureus, where nethicillinresistance_is_ al readﬁ Ere¥al ent (De
Clerq, et alcheBuratory aapl meokates AR iCoTR@MdSe 3RJ RRAFARFBRESC2

Drugs, 101999, 1 L. levy, . t4 bl oL { [ bLEbg Anerican,
Mar ch, 1998)d.°"§5e°sﬁ %ttlaoﬁége"%%{]%%ér%hg%%%%?ﬁm%bﬁgv% %%?%t?% 69%8

anti bi oti cr e tedigporeds spreagsefol axahphibitomsi bfthactesdas SPwas
universally sensitive to penicillin, and in 1987, onl ¥i.50. Oéi ggst Qg SP
strainslPn (9Hrass agereltsi sTORPFRIRYRr10K51 9588 #L5Rat %porte that SP
resistance H&%ﬁ@§&§'ééﬂ VMBS AP L SEVER] FET CEAEcENEnasihi gAmaal80% i nsome
parts of the U'S. (Lew.s, FDA Consuner magazi ne(Septenber, 1995); Gershman
in The Medi cEtie Repesent | POt@e7ionoabse arelates phet vethads £eFve as centers

forthe formati on and transm Ssion -Fesis hS fections
occurring i %%ﬁ?ﬂ%,biﬁgﬁl%gn%lg%%g%n Iiﬁn%e%??%ﬁg,gagrheg%ggg%ng an

i ncreasi ngl y25serious problem O the two mllion Amrericans infectedin
hospital s each year, nore than half of theseinfections resist at |east one
anti bi olBc. The Centerfor Disease Control reported that in 1992, over

13, 000" hospi tal patients di ¢dc@GrRoOvDEOMRIrHE fiesENIION hat wer e30r esi st ant
to antibiotic treatment (LewS, ~The R Se of Anti DI OLl Cc- Resi stant

I nfections", FDA ConsuBactenyaki nestepanceoye)antippogics bgeg logg

been recognized, and it is today considered to be a

gerious 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
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PCT/ USOL/ ~88s5 As a result of the need to conbat drug-resistant bacteria
and the increasing failure of theavailable drugs, there has been a

resur genivo swwbeet i ndi scovering new antibiotics. One attPEHUBIESETS at egy
f or 5devel opi ng new antibiotics is to inhibit DNA gyrase, abacterial enzyme
necessary for DNA replication, andtherefore, necessary for bacterial cell
grow h anddi vi sion. Gyrase activity is aBso associ at ed with eventsin DNA

transcrlptlon re r_and reco Se 1S 0

t opoi somer aS¥d %E&Fpl @ﬁ%fr}g’s%% C o%a‘f aef%/ 7679 hte %t elﬁg%%g:er P on of

t opol ogi cal 'asﬁﬂ?{a'ii HedMNA- drisri cieder Bdt maﬂ@rm@é@tmﬂs Bekebe the
DNARepl i cation, 2d Ed., Chapter 12, 1992, WH. Freeman andCo.; Drlica,
Mol ecul ar Mdorugbiaf] o@yaStlgg?ZSOIB'-” 42Fh ke |%%}1$a%ﬁh%a%ru%rﬁﬁﬁb?5ﬁ8§y and
Mol ecul ar Bi. 0l ev. 9 4847 t nt
supercorlrnd’ gq¥§1lé%es t%ﬁ%‘%ﬁ?c% st%%@éyéﬁé %c%ﬁ%éamﬁ EHEE DNAst r ands
~of a parent alntlidrcdl e thdwe Si@dtld@rf@grtﬁeateptheagénespwhctehs Gyr ase

al so catal yzes t he20conver si on of. rel axed, closed c ex DNA to

anegativel y Jélﬂéé?%eﬁ%‘aﬁ"—#’&ﬁ%%ﬁ}&% SRIGRA P a@%?% aﬁﬁ’r 858 Fﬁg}tsr on. The
nmechani sm ofg [ ol ngnof gyrase
around a regﬂ%%gfﬁ¥ %é@yidou ?%gs?ggﬁggbrﬁgif%hﬁ?%ﬁ?ﬁg% rgglon 25passi ng
a second rexyeynsﬁandﬁaiB#hltmw@mhprﬂeabeaak£DenﬁleFQLnehgaﬂhe broken
strands. Such a cl eavage nechaqéﬁgl cter s%gctg 1% b
toporsonera§§”’ﬁﬂ£; PR i %tfﬁ eF i d 5 ByPfe |ng §F ATP

togyrasgg TheodolPis ihelﬁlewhydrﬂfﬂéedhﬂyleﬁgethﬁ AﬁaﬁzbnomaOThl s ATP bi ndi ng
and subsequent hydronS|s causeconformati onal changes in_the DNA-bound

gyrase that Resyraesy $@;entsfaetmerycam Magc t s&°B8én found thatthe

| evel of DNA supercoil 1

PCT/ L1501/ ~88Ss - 4- dep%%%t%%on QER PRINGY quidiuy anBEREEkic -

ATP, gyr ase ire®igdtyacdadshe Qpre&daX|EgrsenempbéleanNA Baetéﬁﬁ@VSDﬁR gyr ase

is a 400 kil odaltonprotein tetraper consrstrng g& GﬁrA g3n %n

B5subuni ts. W3 rB)iversilhy. senglErL¥ayvEGePERIFALL BRiA FEQS% ted\M

OyrA whereas o bp boundpand:hyflsokyzedbyutbe (¥EB pegtgtantGyrB consi st s
an am no-term nal domai n whi ch has the ATPase activity, and a

carboxy t er riioregvelomebyl WAPShitnvasateRoRred SirA 8RdrBRASLBRESC &t r ast

eukaryotic type. |] S S at .C el ve and

os: 1] vesupdh et 111 DT dnREBSE s 8L G BRELERE S S kTR o B SR Vo

anti bioti c bssre partdeof nbhéi visn dLbadser FBA DhAsgyess magewigebe

selective for this enzynelbapnd be rglatlvel¥ i ngcti.ve.a alnste&he

eukaryotic t{PRPETRPE;: sbABP aseSCFR mﬁPdéPy—ageg—&ékﬁekgﬁgsgﬁerblotlcs

i nhi bit @ctei g%y DNA gyrase. Exanples of the quinol ones includethe early

conpounds suc as nal i di xic acid and oxolinic20acid, as well as the Iater,

more potent fluoroqui nBbepéssbieh &5 perfieKasrn, SGFHﬁoﬁﬁoF&ﬁ9¢r%a

trovafl oxaci pn, These ¢ ound d

cIeavedcoanQQ Eﬂﬁ@agﬂﬁpbPP grgggbgﬁgxaérgged%b%g?%g%%t%EEdlngto cel

death.. Howeyggandsms. resmﬁfeaceoheso&ba@rhagnair@@e@nmadﬁ,a$nmwnwﬁﬂewnfor
this class of conmpounds  (WHOReport, %eof Qui nol ones i n Fooq'AnrnaIs and

PotentlalInp%@ﬁoﬁﬁmFBﬁahnﬁﬁﬁFPﬁns'1958) FPM PFh 8P dFTFIS61Ted 9 "dswi t h ot her

cl asses j@f agLibLOLI géoblﬂéﬁt erpg @xR0%Re MA193ch Ameta'MRRINdnfHdd qui ckly
devel op cross-resistance30to nore potent conpounds in the sane cl ass. There

are fewer knbmnhoshibaler sathayebirnd mosey tBanthaksl oF ithas®ie t he

coumarins ovobi oci n_andcouner in Al isalsdi ne.n and
VO 02/0608791§g?FB§?TT/ r38a=5 agygFgﬁgcFg%y%5$hg1%%ﬁ%£r|ns g%ﬂ* een shown
to bind to GypB pes¥abedbbhyrofok lde t haavdli QGige ,makes: 8 neadmr k of
,hydrogen bonds with the protein and sever al hydrophoblc contacts. Wile
‘novobi oci n ahGSDIPaa0P3§96§F55dﬂGdbPWdhﬁQﬂﬁrﬁaﬁhéQ§ﬂ§ HﬂqﬁhéthNY%Fethere
oo Ao OXELLE0L0. £8°ANRURI RIS AN (HiRlao i e o e
Joverl apping pS PORS "are fhe sugar unit of novobiocin and the ATP adenine
(Maxwel I, Tr Rﬁdibtbth/bGRelsnsltragy IhFet ions02)FDA MpriEimeo Waga 3itesi st ant
bacterla t he nost _preyal ent point nutation is at a surface arginine

resi due thatSBPﬁdslgé Xhe carbonyl of the coumarin ring (Argl36 in E. col
GyrB). Wiile enzynes with this nutati on show | ower supercoiling and ATPase
activity, they are also 15 |l ess sensitive to inhibition by coumarin drugs
(Maxwel |, Mol. Mcrobiol., 1993, 9, 681). Despite being potent inhibitors
of gyrase supercoiling, the counmarins have not been w dely used as
antibiotics. They are generally not suitable due to 20 their |ow
perneability in bacteria, eukaryotic toxicity, and poor water solubility
(thmell Trends in M crobrology, 1997 5 102) It mould be desrrable to

Y L -, . " o




WO 02/11(i 0879 -6 PCT/U SO1 /-1885s previously used to treat bacterial
infection. Such conpounds woul d be particularly useful in treating

nosocom o baf@ghi ons in hospitals where the fornmation anBCT/Uans$BYsi on of
resi stant bacteria are becoming 5 increasingly preval ent.. DESCRI PTI ON OF
THE I NVENTION I't has now been found that .conpounds of this invention and
ph?rnaceutlcal conpositions thereof are-30 useful in treating bacterial
infections. One enbodi_nment of this invention,relates t t hod of
treating a. bacterial qsn@e(;ﬁs&} ' r?#a eq e ?Ir%ﬁﬁée)r%% >~ conpri sing the
step of admydStRlddid Ya@t3aith R{ERhe £M@éﬁﬁ%€ﬂihﬁfﬁﬁt&ﬂ@ anmount  of
a conpound of formula 15 1: R R2 W Ra N~Z HNF 5 1 20 or a ,

' pharl\l_rraRceut | catdiyl addeepgimigse ddranaathase hagempradrefgridereointeresei i Z is O
or ; Wis nitrogen or CRa: .Ra i.s. selected f g g - CF3,
R, -OR, oéiﬁ?qﬁﬁéaﬁ% 2?“7%&5%23%5%%ﬁ3u(ﬁﬁer%ﬁéﬁ%éﬁfwgrgﬁﬁ?gaﬁgrggﬁ sai d
.ring is gptiqaalillaopisid e Wradi Biotlcd oid ot Rhibbhereiia gyrd¥e sudst it uent
in the ortho-position of RL taken together with R2 pay form a fused,

unsat ur at ed W%#ﬂ%IQVWWQ%WQfW%G?%’B%%tMat‘?1? t ed,
optionally %"ipesztéftc}iteqd n%&mr%ir "Wd¥kerial cell growth and

division. Gyrase activity is also associated with events
in DNA transcription, repair and recombination.

10 Gyrase is one of the topoisomefases, a group of
enzymes which catalyze the interconversion of topological
isomers of DNA (see generally, Kornberg and Baker, DNA

Replication, 24 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
of the DNA, double strand breaking in that region,

25 bassing 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 hydrolyzed 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
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having 0-2 ring heteroatons selected fromnitrogen, oxygen, or sulfur; R2
and R3 are each independently selected fromR6, 5 hal ogen, CN, SR6, OR6, N
{R6) 2, WRZROs79NRCON (R6) 2, CON ( R6 ) 2 , NRCOR6 , NRACT/URB/MB8E , COR6
, C2Rs , COCOR6 , SO2R6 , SO2N (R6) 2, or NRSO2R6; or R2 and R3 are taken
together to forma fused, unsaturated or partially unsaturated, optionally
substituted 5-8 nenbered ring containing46-2 10 ring heteroatons sel ected

fromnitrogen, ox n, o I 2 I ,
CoRo | Coo RGP B o g T TR T pe (Tognge b ATEY L 4
15 RS is selgatak f1oBlly Apalidof GN R ng Asupé£tR)YEQ2BA( CH2) YN (R7)

2, C(=NR) "N (R) z, C(=NR) -NRCOR, C (=) -N (R7).2, CON (R) 2, COR
_S02R, or S02N (R7) 2: Bacterialk GNA mfased het ot Oar ki logal ePBeycl yl, or

car bocyclyl r.i . [.el [ |.Ng- 4.5 opt i I - bst it drby up to

t hree subst iptrlt?en g s%t?cﬁ%afg%ﬁrﬁlor%ol,é%a ogﬁg,)&’y ,rﬁlgﬁé%laRg&(? laR)é ,pNHR8

s e
| 1 m or an optjona su ed grqu

sel ect ed fr @RSQKGAGEA MAdh S Ay I WheXeaR (A c’y%l%?‘;‘x‘ﬂe?’%ao’l&jamg}’g?ayﬂ

aryl, aral k*ié’y é%eflm@ﬁtyéﬁwaldwa LS oRE Ybe LRt shoRbatk¥thinal

het er oar al ko roar ayl oxyal'kyl ; each R 1s 1 ndependently sel ected
f r om hydr ogelomerirarwhiapthamaiiey AlRms36 tatedvity phand cagraupokdvi ng one to

30 six carbqns, .or_.t R.on.the sanme nitrogen taken, toget Wi t he
ni trogen opt e(ﬂéi‘lrﬁll \f,d\g%ﬁ’d“ f%c%_ong?%%e ftlggéw‘%t %’ggo}r}ﬁ%‘hsa rat ed
het er ocygl i Gdrit¥adtaVidigkadRfot it e TEtseei Soheras¥® 8260611879 _g
PCT/ 11501/ ~88SS R8 is a Cl1-C4 aliphatic group, wherein two R8 on adjacent

posi ti ons ofhomcdigen i3t AN HRlFbAgI2tiYR, aRdyPREIEAKEN together with
their inte“@ﬂﬂéﬁ%&?fHF;ﬁ&ffégﬁﬂéh introduce negative supercoils.
Ideally, an antibiotic based on the inhibitién 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 antibiotiecs inhibit
bacterial DNA gyrase. Examples of the quinolones include
the early compounds such as nalidixic acid and oxolinic

20 acid, as well as the later, more-potgnt fluoroquinolones
such as norfloxacin, ciprofloxacin, and trovafloxacin.
These compounds bind to GyrA and stabilize the cleaved
complex, thus inhibiting 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 cross-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



three to six nenbered fused ring; 5 each RO is independently selected from
oxo, hal ogen, CN, NO2, Tn (haloalkyl) , R6, SR6, OR6, ORB, N (R6) z, CON
(R6) z, G@b{oeB7p COR6 , COR6 , CO2R6 , CO2N ( R6 ) 2 , CECORSVI/488HVRG |
802N ( R6 ) 2. N( R) ThnCO2R6 , N( R) TnCON( R6) z, N( R) TnN( R6
) 2. N( R) TnNRCO2R6 , N( R) TnNRCON( R6 ) 2, N( R) TnCOR6 , N( R
TnNRCOR6 10 N (R) TnS02N (R6) z, N t® TnS2Rs, TnPO(CR?) 2. TnOPO

)

(OR7) 2. TnS nPQ ch Qis an
i ndependent Icy} 5&%&%1&1’ OTTES é"ﬁ“gg Zhav% alég:}gI éY( |s se‘?ect ed from
-Q or - Qn GyEReR) tighlfleactrgp Emdarﬁpbé,e mcwkﬁ@ﬁditdmtrhakéelact ed from

zero or one; and R1 is selected fromR or Ar. As used herein, the

. foll owi ng délleitmqukor%f Mqommr&ﬂﬁ Sty e PERte 1Al 254 eSeVeR2 hddi t i on,

<

unl ess ot henr\ gdﬁ%ﬁl Cﬁqh { et %&%Wé@oﬁf&éfﬁ' gn&rgrﬁodbngﬁpgggent Iy

sel ected. Th as use erel n nmeans straight-chain
branchedsor teydiimd @}11:@1121 hytoy CER Boirsd indngy céil be ¢ Chepe ei el wisimatat ed or
whi ch contain one or, nore q?lts of unsaturatio ch are n t aronatic.

ggt whi
25 For examfi€X &R b1 e R | TS PR P dElS ubePi FOTRAMBES

unsubsti t ut eghd iRRAN ady Y ek Oforty A& Bh&kYdugat kenyt , ofll hwablgwups and
hybri ds thereof such as (cycloalkyl)alkyl (cyc ?oalken | )al kyl or '

(cycloalkylﬁﬂd«ﬂhﬁ ATHuadenxnﬁ"%Ma@W€11 aTk@R?S lGOMiﬁVGbéR agKyl ",
"al koxyal kyl." @xycar bonyl", used alone or as part of a |arger
nmoi ety incl dfss 'b ‘h I‘ai ght and branched chains containing one to twelve

carbon apons. The ter ngor addiaiytin arskigtkytybacteeta, WWO @wd2£0C0879 _g_
PCT/U S111 /~88SS al one or as part of a larger noiety shall |nclud8uboth

strai ght an®UEEEd RME IRt 30Mi 19 2o t BUFIRFS 2 EIF BORE aF BFE UG he
term"cycl ogl H.&ﬁg f I LRI i ¥gShatbik8cl ude
cyclic C3- lehélhy rocéﬂions wﬁléﬁP&f% %gn%?%te gﬁsgturate% gr ghlc
cont ai n one ior EmreolniGyrBf . uridat le acenzymeduviphi chiarsubhatianodhewec. The
terns "hal oal k "hal oa] ken I" "haloa oxy. -means._al k I kenyl or
al koxy, as ta]tﬂe‘y%’%l pﬁ)r?%’yfbrég ?ﬁ?%da Ygﬁe gﬁe?{o?’ég %éen at ons.
The terms" halQgensen®aisvd, t£1linBibi©ioh. bﬁh@ohﬁéﬁl h@taggakmakwamans N, O
or S and includes any oxidized form of nltrogen and sul fur, and the

quat er ni zed ¥ok mMiczeRidhsi c1993 r oYenb8

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

20 their low permeability in bacteria, eukaryotic toxicity,
and poor water solubility (Maxwell, Trends ip
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 Argl3eé 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 antibiotics 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



15 The term "carbocycle", "carbocyclyl", or "carbocyclic" as used herein
means an aliphatic ring systemhaving three to fourteen nenbers. The term
"car bocyey@izmeogmr bocycl yl ", or "carbocyclic" whet her sat BERUSHI/BBSS
partially unsaturated, also refers to rings 20 that are optionally
substituted. The ternms "carbocyclyl"” or "carbocyclic" also include
aliphatic rings that are fused to one orénore aromatic or nonaromatic

ings, such as i. h ht by h hyl h
Fadieal Sor RO BT (e Tioan pRcrefi AR o HES0EROhLY sudeC Lyt

used al one Qfongsourddd wduBd |He gedrtDiel yrbg usetfal aikytteat snal koxy", or
“aryl oxyal kyl", refers to aromatic ring groups having five to fourteen
_nmenmbers, sucesecqmiey | infrezions 3pn preseikyts berphtRg formakpRRNYI |

1- ant hr acyl T . | 1. .refers kngs that are
optionally §%§gt%f%ﬁ%§ﬁggigptéﬁi#é%§%$gﬁ%asa eéﬁéédgfétgégﬁg%ggably W th
+the terng" ariflicrédginglArptévaleént . WO 02/ U879 -10 PCT/ USOL/ - 488Ss

i ncl udes fused polycyclic aromatic ring systenms in which an aromatic ring
is fused to one or nore rings. Exanples include 1-naphthyl, 2-naphthyl,
1-anthracyl and 2ant hracyl .pfd&OrpPeEdNAsE Wi hixvElprogope of the term5b
“aryl", as it is used hereiT, TS a group rnm wirch an aromatic ring is fused
to one or nore non-ar okmthas riewgsheenchioundi phati adapgrndghefiahhhfi di nyl ,
or tetrahydronapht hyl, ere the radical or ipt.of .a nt_LS on the
aromatic rirﬁﬂvéﬁ¥ﬁ%% ?%ﬁhﬁh?ﬁﬂ%$%%€é?% ,Coﬂé@%%é%§8?ykh?§§§?"%E%erocyclic"
as usedjlber aigefUiC! Lilesr QPG BRELEriaDIiAYeEEIBnBaAVI Ogef EMBoli@mbayrt een
menbers, preferably five to ten, in which one or nore ring, carbons,
preferably e thisoinventorkelaeppabedabPpebhadt efobfBAFi08h3as N, 0, 15
or S. Exanpl e | C M1 00s | e: 3- Nz, Qi ol - 2- one,
(1-substitLﬂéﬁsééfgg%-%@ﬁ%?%#%%z%ﬁ-%y#?ﬁég?e%gaﬁgggo?hggggﬁf

3-t et r ahydr ofempays indt he adyels ovfii aghenysteB8ingt tahpdidt havphéngl ,

2nor phol i nyl ,  3-norpholipyl, 4-norpholinyl, 2 20_thionorpholin
3-thionDrpho???@é?eﬂg%ﬂ?gxﬁr%ﬁ%??ﬁ Ve 3ﬁ§P?BI?giﬁyF?m§9B§Br8FigPﬁ?F}a
3-pyrrohigdi nyl, 1piperazinyl, 2-piperazinyl, 1-piperidinyl, 2-piperidinyl,
3-pi peridinyl, 4-piperidinyl, 4-thiazolidinyl, diazolonyl, N-substituted
di azol onyl, 1-phthalimdinyl, 25 benzoxanyl, benzopyrrolidinyl,
benzopi peri di nyl, benzoxol anyl, benzot hi glyanyl, and benzot hi anyl. Al so
included within the scope of the term"hegterggyclyl” or "heterocyclic", as
it is used herein, is a group in whichg Rar omati ¢ het er oat om cont ai ni ng
ring is fused to one 30 or nore aromati 9 non-aromati c rings, such as in
an indolinyl, chromanyl, phenanthridi mfi ¥orRtetrahydroquinolinyl, where
the radical or point of attachnent is )nzthe non- aromati c

het er oat om cont ai ni ng WO U2/ URD879N11 PCT/ USULl/ 488Ss ring. The term

"het erocycle", "heterocyclyl", or "het@focyclic" whether saturated or
partially unsaturated, also refers to riggs that are optionally
substituted. 5 The term "heteroaryl", us al one or as part of a larger

noiety as in "heteroaral kyl" or "heteroaryl al koxy", refers to
heteroaromatic ring groups having five to fourteen nmenbers. Exanples of
het erca@l rongs pharudeepticadhyl acgeptinhipl degivgtayenypr, PNOggug

i m dazol yl, gﬁirridgzol%lr %ﬁ[nidazolyl, 5-im dazol yl, 3isoxazolyl,

4-i soxazol yl; BEF0xa? Fy?, 2- oxadi azol yl, 5oxadi azolyl, 2-oxazolyl,

4- oxazol yl, %-oxagobyl n-gbyrrolyl,.2-pyrrolyl, 3-pyrrolyl, 1-pyrazolyl,
3pyrazolyl, 4-pyrazolyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 15 2-pyrimdyl,
4-pyrimdyl ,WsipyRik¥FageD QrpGRidazinyl, 2thiazolyl, 4-thiazolyl,

5-t hi azol yl , xb-¢ et j -t |, - hignyl-or3- t Benyl ,
carbazol yi , %enlz&?n% azo?léc?,g%éer%zoi h%{%%?/lﬁ’ %éeﬁé%%%fangf%' ifﬁlo'lol f/)IR, 8

qui nol i mgl , benaviR’)azol yl, benzot hi azolyl, 20 benzooxazolyl,

benzi m dazoly],. isoquinalinyl, indolyl. isoindolvyl,.acridinyl, O
~benzoisoxazogil%sﬁﬂ%c??iil%%e%F%ﬁ¥%?%y}hﬁlggbp%héfe%ﬁeéég?n¥£ﬂ%té?oaryl",
as it is used hgidhally W itedbEhus tet oent R ewhdrgin arf ®ed to

one or nore aromatic or nonaromatic rings where the
substituent in the ortho-position of R" taken together

with R? may form a fused, unsaturated or partially



25 radical or point of attachnment is on the heteroaromatic ring. Exanples

i ncl ude tetrahydroqui noli ne, tetrahydr0|squ|noI|ne and

pyri do[ 3wb eigysiom di nyl . The term "heteroaryl" al so ref ePETUSHS8ES t hat

are optionally substituted. The term "heteroaryl” may be 30 used

interchangeably with the term"heteroaryl ring” or the term
"heteroaromatic". An aryl (including arafkyl, aral koxy, aryl oxyal kyl and

the |like) or heteroar

het er oar al kyl %ﬂﬂaﬁ%¥%F%éiSgé?géggléxgg?ﬁz i Hgf gPog e g%%%t&?ngiﬁe or

nore substit ueRi$indxerp! £sngf neteahtoms ubanebu@at $rof hhieregeal urat ed
carbon atom of an aryl, heteroaryl, aral kyl, or heteroaral kyl group 5

.include a halogémgeanorCFulfSR, 1, 2- nethylene di oxy, 1, 2-ethyl enedi oxy,
tected h Phs - Q Ph

Subst 1 ut ea L OFER) ® 25 (10 4efSPReReTY e YRR R S ey

.substitused - Ch-BngeﬁPha:N, SRIQZ ORfCN,N (-Rﬁl){R)NRCOzHQRCNR@)DNRR }NRC (0) N (R)

z. 10 -NRCO2R , -NRN & NRNRC 6) N ( ¢ NRNRCOZ

(0 C(O R @01&@? RF@%‘? R, NRBGBR 2.- ﬁozR (C%BCCFEt 'R)SOER Loc (0) N
R ~-S {0 o RROZN- =S) N

(R z {0 8|?NR( 2)2 %f%{{%? EC( anH R éRQaEen Rer- Eo( =95

(R z, -C( N O R - 2) yNHC ( CH (V-R (R
; wherein R |sfbkmaasﬁbsédtuuadatﬁratedneubpamtuaédyaMhph@ﬂn@tgdoup, an

hnsubstltuted het er oa [ n en (Ph substltuted Ph,
- Q(Ph), substuPBFéanaathUbS%%&Pgﬁ§§ Eo? B‘gFFggt éﬁnﬂfcﬁ?%ﬁ?)l W9 974 6
and V igoa |inkep QEQH@rogﬁéﬂm gélef:téabskbhuaat&og@nt h%x@lge@hafdzc group or
t he phenyl ring 2% I ncl ude am no, al kyl am no, dial kyl am no, am nocar bonyl

hal ogen, aIkyISUAfkyLanlnocarbonyl dlalkylanlnocarbonyl

al kyl ami nocagbqnyl, giﬁctgdaké%}nc'ﬁsnoﬁaﬁl?ﬁ“}y | OXyrs a'éff @bééﬁﬁ C%(%ﬁga Kyl

car boxy, alkoxygar ar bony hydroxy,’ oa1koxy

25 An allphatlsogladb Proa mcnznﬁ&natlc het erocyclic ring may contain one
or nore substituents. Exanples of suitable Substituents on the saturated
carbon of arY at$ giftiic group or of a non-aromatic heterocyclic ring include

those | gt echsa?%V?eleEtEﬁefWWrakﬁd éfagar E@N(Rf’)ﬁf' aq i, )Qcory er oar yl
group an t he owi ng: =0 NHR Y 'z, =N -, =NNHC ( O
) R, =NNHOOz (CHg) yN (R/) 2 ) c(m@z««&m )C(TNRI NRNRCQBere each R is

i ndependent |y \ 0%/@5087 ézPCT/ 6 éﬁ%% rom hydrogen, an
unsubstituted S#¥%ﬁa i bﬁoggn} &2su ltu éd’éigp i'C §fbup. Exanpl es of
substituent sa®nid he ﬁl\}d)hﬁémlﬁeﬂé@lmetélﬁd)audpl Anhéveratkylali nor
di al kyl am no, am nocarbonyl, hal ogen, .alky 5 .al kyl am nacar hanyl ,
di al kyl ami nocaFBERPFYCAV Ry F&RSno ¥REFEAR 5?9 FiRskiisam | oxy,
ﬁl lkox?/kza' tro, sﬁﬁ?ﬂ?tuﬁ@&b%yupalt‘éo)@h(i%@b%%ﬂstl%'d@ﬂt%a@%fl@dbed")ﬂil‘cﬁﬁ(y
al oal koxy, or oal kyl
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,
25 heterocyclyl, heterocyclcylalkyl, aryl, aralkyl,
aralkoxy, aryloxyalkyl, heterocaryl, heterocaralkyl,
heteroaralkoxy, 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;



Sui tabl e substituents on the nitrogen of an 10 aromatic or non-aromatic
heterocyclic ring include -R+, -N (R+) z. -C (0) R+. -CQ2R+, -C(O C(O R+,
- C( O) CH2@@®)FRen819S02R+, -SOZN(R ') z. -C(=S)N(R+) z. - C( =NHPCNURMY{8855and
-NRi SOzR+; wherein R" is H, an aliphatic group, a substituted aliphatic
group, phenyl (Ph), substituted Ph, 15 -Q(Ph), substituted -Q(Ph), CH2(Ph),
substituted CH2(Ph), or an unsubstltut edeheteroaryl or heterocyclic ring.
Exanpl es of substlt n _t Eo) | 40 ncl ude
am no, al kyPan‘?‘ﬁo gfa “k (1 Hl“‘etlaé r#lfrzl%}cdar bony %aﬁ‘%&gg}% %ﬁn%ﬁj dd¥he

al kyl am nocar b@cﬂyitlaﬁsdbﬂl xyl aarnaﬁaabymybr héky&h:amrmcanilmgnyhmyybe
di al kyl am nocar bonyl oxy, al koxy, nitro, ¢yano, car box¥ al koxycar bonyl ,
.al kyl car bonyl t@ﬂy%ﬁio&%eﬁhﬁ6al"’k59ythﬁirhé}‘ﬁﬁﬂ’(?}iln‘yhé PESMEO ERAREY 3yr oup”

or "linker" ”et?ﬂf?eé”ths9&93Ph§e%hefﬁségag%ﬁ§””eCtS two parts of a

conpound. Linkéfs arée typlca conpri se n atom such .as oxygen or
~sul fur, & ul&abhswzéhlas:mﬂldpendeﬁzly s€ledred, from @)cd\lkmalcngeal,cr@l,n of

o e 2oy, bl e, TR AR TR, RS e

saturated or ueéﬁwr@éﬁd Qo a'(:'@éhf degs, it b, WhbebR? s gyRFonal |y

substituted, and wherein one or two saturated carbons ‘of the. chain are
optional Iy rep‘&QﬂétRSby, B(R) TaCOBL0) W(R) TaCON (&5)02/ D(BS ToNERT)21S01 / - t8855

- 14- CONH | 5,
- NHNH- -NHCO TrNR % §§$ Q“Nﬁ?ﬁlh%dmﬁ(% Tar&"?%”n e term

“al kyl i ggne Chmn szﬁz@v@sw. an (@) THE0,RAAl TIPGIURY L | UTEIRO COR’ALght or
branched carbon chain that ma)( be fully saturated or have one or nore units
of unsaturati oBSEHRR dpt | En%@ @%H?t’l PheAtNPEf@R Az idescri bed above for an

al i phatic gry t var <
perm ssi bl e (%n quf nglf;g}L a | nat ééjéj‘ﬁﬁédoél ! bahehels ok)

sin stabl e or chem cally
f easi bl e conpostidaidhst amkglconpound or chem cally feasible conpound is one

that is not substa tlaII |tered when ke t enmperature of 40 C or
less, in theé d5s TS e eéjoroﬁthé“r'%ﬁg cally reactive

condi ti 28s, da¥h 3 a{rﬁiiSA @rdepidepéndéntlpesdDpet €dt ftomoperskor| edei;n the
art that certain gonpounds of this |nyent|on may exist in tautoneric forns,

all such ta@nshd¥| cisorasestedhEreBnBou®sPhei ng within the scope of the
i nvention. 20 Unless %Qe&é’% hSt@4£d LifL T c?ii'?]@fn e&éfiﬁ@th‘@ﬁé' hé&? al so

meant to i nclude all ereoc emcal forns ruct ure; ) R and
S confi gur atdpplsy huil e hotisgrwise | indecaeed. ThEmeaddetlenngweless
st ereochem cal isoners, as, well _as_enanti oneric_and_di ast reorrerl c 25

m xtures of eI AN RdsE WREEHPEAT 9T ARP sEBPECRE St AESi nvent i on.

Unl ess Qbherl\ﬂcﬁf}péggémysgéyg@gé@s depi cted herein are also neant to
i ncl ude conpou which differ only in the presence of one or nore

i sotopically enriched BrengermorabiRippt £¢” cafpeeRdshAROLIAGMEABS30 present
structures i reg t . pf b m or
r U %ﬁ?&’gﬁ#’cﬁ£§h #Qﬁgﬂgﬂ of %€Cf¥€3§?- . M ardedtsbhH

tritium or acenent ‘of "a carbon C-enrlched car bon
are mﬁthirltWhidhXﬁEeoéomplstehyesat@matedVﬁrOﬂhﬂehAdénPGihuose1Or~88ss -15
One preferred enbodjnent _of this |nyent£
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



relates to a nethod of treating a bacterial infection in a mammual in need
thereof, conprising the step of admnistering to said manmal a

t her apeuzis@ldewg7ef f ective 5 anmount of a conpound havi ng t BETAUSIIHSBE | a or
Ib: R RLR . I " R N/ R N/ R --N a~OHNRHNR5 or Rs la Ib 10 or
a pharmaceutically acceptable derivative or prodrug thereof, wherein R,

R2, R3, R4, and RS are as described abov®:r Exanples of preferred Rl include

optionally bstituted phen yr| |, 3-nyridyl I t hi enyl ,
pyri mi dyl | Aoe, ST, f%lpar%Od‘-af‘ol %ﬁ/’-”, "b%ﬁ%%ﬁﬁ'{% ‘g#‘%‘gg ?/?’%fr?n di nyl | Y
qui nol i nyl, RFRRRANZNY dﬁ@i&e@%dﬂ?@'d&ntﬂrﬁf:ﬁj rtﬁ@b R% tweDresent, on

the RL aryl or heteroaryl ring include hal ogen, CN, oxo, R6, SR6, OR6, N
. (R6) 2, CONCamdpIZ atQBERs, The) HEa “q¥91 ¥ negeR 3loneoReEs N (R )

TnNRCO2R6 T Q02N (R6) 2,
CORG, SOZR6 pagft §§)2ﬁ ?‘g(%gef “gl%nﬁll es o]T1 sltr}}: ¢ %é/up%sélénc%ﬁe (bu% axe
-not |iméedHy@rdddrdng wiridionge N me@?éétdﬁted}brl\ﬂm NHCO2R,
NHCH2C02R, NH ( CH2 ) ZNHCO2R, CH2C02R CF3 S S02R, 25 NHCH 20 C02H

N- SO2Me- pi p&iandiaiha OY’SV@I' MPRECHN ENBE URRA HITRL o nyPUL PYRICR 38R and
R3 groups IQ,%J gl%tq CN, CO2R6, OR6, and R6. Exanples of preferred R3
gr oups ﬁ § 16 PCT/ USOLLt 88sS |nclude Br, F, Cl, COOH, CN, QOw,
nethyl, ethyl, t- butymhdjﬁbrmSJ*haInuﬂkiif Eh@&mﬁkhenwlprem@rred R5

i ncl ude C02 (al. C ( - NH2 d 2
(pi peridin- lglﬂ])‘yq%?’@)a\l ﬁﬁ%l%ﬁr%&?ﬁys%ﬁ%ﬁ?%ﬁyl ),
CONH (pi.@pylmapogg\"" éxﬂiﬁtﬁ(ﬂuﬂéﬂ rW:l.tl') ondBEtmor@ngda (8gde atbnef er Thd

conpounds of rmula la and I'b include those having one or nore, or nost
preferably &erm cthalngendameans bl &ked®B¥r ¥ the group consisting of: 10

(a) Rl is an optionally substititad AW o means N, 0, 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
vcarbocyclic” 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
varyloxyalkyl”, refers to aromatic ring groups having
five to fourteen members, such as phenyl, benzyl,

30 phenethyl, l-naphthyl, 2-naphthyl, 1l-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



heteroaryl ring; (b)R2 and R3 are each independently sel ected fronhal ogen,
CN, CQO2R6, OR6, or R6;(c)RS is CO2R, CQAr, COR, CON (R) 2, Ar, (CH2)
yCO2R, ompiLdas»wN(R7) 2; and(d)R9 is hal ogen, CN, oxo, R6PCBRS§)1/488%, N (R6)
2.CON (R6) 2, CO2R6, CON (R) COR6, N (R) TnCO2R6, N (R) TnNRCO2R6, N (R) TnN
(R6) 2, NO2, Tn (haloalkyl ) ,C02N( R6 ) 2, CORG , SO2ZR6 , O 802N ( R6 )
220More preferred conpounds of fornul a-@-and | bi ncl udet hose havi ng one or

nore, or nost preferably all,of the features, selected fromthe gro
consi sting éRcARARE fusgd 6’&]11’6%9 ie QHRMALAR St B9 nﬁy%te?%%tjerbf‘?%ﬁulghenyl

2-pyridyl, . %P&@o%' i AN A RBIE Y lond¥d Thébd ridgslazotzdmyles

i m dazol - pyrazol - 1-yl7, am no- pyrim di nyl,
.qui nol i nyl, amcmmkm2|mannmméw dhnanhﬂhml(tﬂ+§hth¥¢g&ﬁc§ﬁ@ 2al koxy,

am noal kyl , or hal o en; ( e aral k 30
(d)R4is ‘i)%fi"?g”&q”) OBg0% the i @“Oge?:Hz )
YQOZR , Or (v %ﬁ) )é@ (1tR7ls) wbed HuMdin RYid Sa hﬁ NMn GhhiekkoanR6, SRG6,

OR6, N (Re) 2 ,CI)ZRG,CCN(R)CCRG,O{N(R)TnCDZRG.
WO 02/ oeosmromtp@wrusm s fapgssl 3O Qe P IMIRIMRN ATPBRF aF 1398 re set

forth |n TaI 1 _hel.qw. |la- Structure / [/ | 1
, %%ha%&% E@%aﬁﬁ W’%ﬂ’{“ﬁw / NN31 \ ~~-NH 4
I \ ~) NH Netﬁahﬂ&rodaﬁﬁdhyilﬁwaéré Ehé #adldalﬁbr poiwclof | \ N~Hz / N
~-NHz / NHHNH\ /71 /'~ \ NN | ~\ ~NH/ HQ/ O/ HOI/I 9
~1 ~ ~np af(‘}a(cf\mW--qu ﬁf}?\vaﬁ@mﬁtﬁ I|“1r%91\|~NH 12\ \ NNH/ HO- ~ | [

H [ | [/ F 13\ I Iv p w " ~
~C£N ol | N N~|Tﬂ§'ﬂéfa ‘hdtdrdeycleN- "Nt dt-&&yetyl” N orO H ~ _

“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, preferably one
to four, are each replaced by a hetercatom such as N, O,

15 or S. Examples of heterocyclic rings include 3-1H-
benzimidazol-2-one, (l-substituted)-2-oxo-benzimidazol-3-
yl, 2-tetrahydrofuranyl, 3-tetrahydrofuranyl, 2-
tetrahydrothiophenyl, 3-tetrahydrothiophenyl, 2-
morpholinyl, 3-morpholinyl, 4-morpholinyl, 2-

20 thiomorpholinyl, 3-thiomorpholinyl, 4-thiomorpholinyl, 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
sheterocyclic”, as it is used herein, is a group in which
a non-aromatic heteroatom-containing ring is fused to one

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

attachment is on the non-aromatic heteroatom-containing



15 ~ ~~--NH 16 ~ ~~-NH/ N~-O/ NHO~HO W 02/000879 -18 PCT/U S01

/48855 No.la- Structure No.la- Structure / ,o0/ N-1 1 17 1 \ N--NH 18 N °

I \' N~NHwo &/s68%% NBr HO~ Hp |l .. NI N19 | ~~-N-H 2RCT/USOL48885H Br H

p// ~/ Hp~N~Br N,ON21 NI \ NNH22 NI I \ N2--N~H,, | / HO- ~ H

O~/OI HOO\N I I\ 231 \ ~NH24 -, NH/ N~-ONNHpN-~O\ I \ 25 ~ -

H26 / NHIT ~ 1 NN~ N~ ""O N~ N~ HN H- Hlb io. / / I '\ N1 1Y 27 ~~[-
I

,NH 28 ~ N/ NH N-_ON- OHN~ HN Q ~_H \h
O H\- ~ HN HKing. The term “heterocycle" " eterocyc

%,/ NH 30 N ON- HN
“heterocyclic” whether saturated or partially
unsaturated, also refers to rings that are optionally
substituted. '

5 . The term “heterocaryl”, used alone or as part of
a larger moiety as in “heteroaralkyl” or
“heteroarylalkoxy”, refers to heterocaromatic ring groups
having five to fourteen members. Examplés of heterocaryl
rings include 2-furanyl, 3-furanyl, 3-furazanyl, N-

10 imidazolyl, 2-imidazolyl, 4-imidazolyl, 5-imidazolyl, 3-
isoxazolyl, 4-isoxazolyl, 5-isoxazolyl, 2-oxadiazolyl, 5-
oxadiazolyl, 2-oxazolyl, 4-oxazolyl, S-oxazolyl, 1-
pyrrolyl, 2-pyrrolyl, 3-pyrrolyl, 1l-pyrazolyl, 3-
pyrazolyl, 4-pyrazolyl, 2-pyridyl, 3-pyridyl, 4-pyridyl,

15 2-pyrimidyl, 4-pyrimidyl, S-pyrimidyl, 3-pyridazinyl, 2-
thiazolyl, 4-thiazolyl, 5-thiazolyl, 5-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 benzoisoxazélyl. Also included
within the scope of the term “heteroaryl”, as it is used
herein, is a group in which a heteroatomic ring is fused
to one or more aromatic or nonaromatic 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 “heteroaryl” also refers to rings that are
optionally substituted. The term “heteroaryl” may be

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

An aryl (including aralkyl, aralkoxy,
aryloxyalkyl and the like) or heteroaryl (including
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heteroaralkyl and heteroarylalkoxy and the like) group

may contain one or more substituents. Examples of
suitable substituents on the unsaturated carbon atom of
an aryl, heteroaryl, aralkyl, or heterocaralkyl group
include a haiogen, -R°, -OR°, -SR°, 1,2-methylene-dioxy,
1,2-ethylenedioxy, protected OH (such as acyloxy), phenyl
(Ph), substituted Ph, -0(Ph), substituted ~O(Ph),

-CH, (Ph), substituted -CH,(Ph), -CH,CH,(Ph), substituted
-CH,CH, (Ph), -NO,, -CN, -N(R°),, -NR°C(O)R°, -NR°C(O) N (R°) 2,
-NR°CO,R°, -NR°NR°C(0O)R°, -NR°NR°C(O)N(R°),, -NR°NR°CO;R°®,
~C(0)C(O0)R®, -C(0)CH,C(O)R®, -COR®, -C(O)R°, -C(O)N(R%)z,
-OC(0O)N(R®),, -S{O)2R°, -SO;N(R°)z, -S(O)R®, -NR°SO,;N (R°) 2,
-NR°SO,R°, -C(=S)N(R°),, -C(=NH)-N(R°),, -(CHz)yNHC(O)R°,

- (CH,) yNHC (O) CH(V-R°) (R°) ; wherein R° is H, a substituted
or unsubstituted aliphatic group, an unsubstituted
heteroaryl or heterocyclic ring, phenyl (Ph), substituted
Ph, -O(Ph), substituted -O0(Ph), -CH,(Ph), or substituted
-CH,(Ph); y is 0-6; and V is a linker group. Examples of
substituents on the aliphatic group or the phenyl ring
include amino, alkylamino, dialkylamino, aminocarbonyl,
halogen, alkyl, alkylaminocarbonyl, dialkylaminocarbonyl,
alkylaminocarbonyloxy, dialkylaminocarbonyloky, alkoxy,
nitro, cyano, carboxy, alkoxycarbonyl, alkylcarbonyl,
hydroxy, haloalkdxy, or haloalkyl.

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
carbon of an aryl or heteroaryl group and the following:
=0, =S, =NNHR®, =NN(R"),, =N-, =NNHC(O)R", =NNHCO,(alkyl),
=NNHSO, (alkyl), or =NR’, where each R’ is independently

~NH
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or a substituted aliphatic group. Examples of
substituents on the aliphatic group include amino,
alkylamino, dialkylamino, aminocarbonyl, halogen, alkyl,
5 alkylaminocarbonyl, dialkylaminocarbonyl,

alkylaminocarbonyloxy, dialkylaminocarbonyloxy, alkoxy,
nitro, cyano, carboxy, alkoxycarbonyl, alkylcarbonyl,
hydroxy, haloalkoxy, or haloalkyl.

Suitable substituents on the nitrogen of an

10 aromatic or non-aromatic heteroéyclic ring include -R*,
-N{(R*),, -C(O)R*', -COR*, -C(O)C(O)R*, -C(O)CH,C(O)R",
-SO;R*, -SO,N(R*),, -C(=8)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'indlude amino, alkylamino, dialkylamino,
aminocarbonyl, halogen, alkyl, alkylaminocarbonyl,

20 dialkylaminocarbonyl, alkylaminocarbonyloxy,
diélkylaminocarbonyloxy, alkoxy, nitro, cyano, carboxy,
alkoxycarbonyl, alkylcarbonyl, hydroxy, halcalkoxy, or
halocalkyl.

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 linkers include a saturated
or unsaturated C;.¢ alkylidene chain which is optionally
substituted, and wherein one or two saturated carbons of

the chain are optionally replaced by -C(0)-, -C(Q)C(0)-,
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-CONH-, -CONHNH-, -COz-, -0C(0)-, -NHCO,-, -0O-, -NHCONH-,
-OC(O)NH-, -NHNH-, -NHCO-, -S-, -80-, -S0,-, -NH-, '

~-S0O,NH-, or -NHSO,-.
The term “alkylidene chain” refers to an
5 optionally substituted, straight or branched carbon chain
that may be fully saturated or have one or more units of
unsaturation. The optional substituents are as described
above for an aliphatic gréup.
A combination of substituents or variables is
10 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 S 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 2C- or C-enriched carbon are within the

scope of this invention.
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One preferred 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

5 amount of a compound having the formula Ia or Ib:

ﬁ?ﬂ@

e

HS or H5

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, 34pyridyl, 4-pyridyl,

15 thienyl, pyrimidyl, imidazol-1-yl, imidazol-2-yl1,
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(R®),, CO;RS,

20 CON(R)COR®, N(R)TnCO:R®, N(R)T.NRCO,R®, N(R)T.N(R®),, NO,

Ta (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, CH2CO.R, CF;, SO:R,

25 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
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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),
5 CONHEt, CONHMe, CONH(cyclopropyl), CONH(isopropyl),
CONH(propyl),.CONH(pyrrolidinyl), CO,Et, and CO;Me.
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 optiocnally substituted aryl or
heteroaryl ring;

(b) R® and R® are each independently selected from
halogen, CN, CO,R®, OR®, or RS;
(c) RS is CO;R, COAr, COR, CON(R’),, Ar, (CHz)yCO.R, or

15 (CH;)yN(R7)2; and

(d) R® is halogen, CN, oxo, RS, 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®)2, NOz, Tn(haloalkyl),
CO.N(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-1l-yl, imidazol-2-
yl, pyrazol-l-yl, amino-pyrimidinyl, quinolinyl,
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 (CHz)yR?;

(e) R® is CON(R")., Ar, (CH;)yCO:R, or (CH;),N(R"),; and
(£) R® is halogen, CN, oxo, R®, SR®, OR®, 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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R2 and R3 are each independently selected fromR6, halogen , CN, SR6 , OR6
, N( RE) 2, NRCO2ZR6 , NRCON ( R6) z, 2 0 CON( R6) 2, NRCOR6 , NRN (
R6 ) 2 , wedKucos792R6 , COCOR6 , SOZR6 , SO02N (R6) 2, or MNRSOSRGISSHr R2 and
R3 are taken together to forma fused, unsaturated or partially
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-35 PCT/ USO1/-1885S thienyl, pyrimdyl, imdazol-1-yl, imdazol-2yl,
pyrazol -1-yl, am no-pyrimdinyl, quinolinyl, am nobenzi m dazol e, or ‘

i ndol yl ; wido)2/088879s hydr ogen, al koxy, ami noal kyl, or hal ogBaT/USONVESR3 | s
hydr ogen, al koxy, aral koxy, or halogen; ( d ) R4 is hydrogen or ( CH2 )yR2
; and (e) RO is halogen, CN, oxo, R6, SR6, OR6, N (R6) z. CON ( R6 ) z ,
C2R6 , CON( R) CORG , or N( R) Tn@@RG. Another enbodirrent of this

i ti +at tro—16 ' R2WRs N~ O
IH&VEE I()?nl Irl :alﬂft"lt@bt ESL;rby'ﬁH%” r;c;:ml ca?jﬁyﬁacclegt ;iol EPF\:t\ll ve |or

prodrug t her{eor, erern. WIrIs nltroger , Ra selected Trgm
hydr ogen, hdl ogen, |-CF3, R, - , N( R7)27 ZOR@ Ais optionally
.substituted wth ud? vvhereln when |an bstituent is|lin the
ort ho-positijon1df Rin @% ustltu@ht together with R2
to forman gptional|lly substitute menbered r C @l\ni g 0-2 ring
-het er oat ons |sel ectgd from 25 nltrogen oxygen,| or. sul fur® H | {12/ O30879
-3s PCT/ USQL/ : ~88sH R2 and R3 are each |i ndependently sel ect ed"f ron) R6,
halogen , CN, SR |, OR6 , N( R6 ) z ,| NRCOZR6 , N (R6) z CON ( R6
) z , NROORY , NRN|(, 2%,%&@%,5@2l\(%)z
, or NRSC2Rq ; R and;@@ tlogggher; t orma fused, .
unsat ur at ed |or lgéartl ally unsatu & N oo
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optionally substituted 5-8 nenbered ring containing 0-2 ring heteroatons

sel ected from nitrogen,
( COR6, GAR6¥N6OLA@COR6, SZR6. 10 S2N ( R6 ) 2 r or'

oxygen, or sulf

ur;

Selected compounds of formula Ib are shown in

Table 2 below.

5 Table 2.
No. Ib- Structure No. Ib- Structure
RN S
N
. ’\ \

3 N=2 7 4 9 o
N’(N ~ N=-'kN L
"oH HoONN

R4 is selected fromR6, CON (R6)
( CHRCY/USRMSSSY | s

1-6; R5 is selected fromR , Ar, COAr, CON(R)Ar, (CHZ)ycozR, (CH2) yN (R)
z, C(=NRl') -N(R) 2z, C(NRI)-NRCCR C(=S) -N(R) z, CON (R) z, COR
SA2R, or SO02N (R) Z, 15 Ar is a five mefered heteroaryl heterocyclyl or
car bocycl yl I trerei ITllg S Hy—s ety to

t hree substi tlﬂ 'ﬁ?s sel ecm% h oxo , hgi)o en “@\Nbéﬂfe &B NHRB
, NHCORB , * NHCONH CORB = CONHRB ,~ JOPR8 , NHSUZNH or, SOONFRE] ;20
each R6 is indepencen/ ed from|R or gn @ substi tut ed
.group sel ectled,§y om a Yy, yal kyl , l&ptero el y @anocycl eyl al kyl
aryl, aral kyl, “arallkoxy, afyloxyakkyl, |heterogryl, hePer oaroa)kk,yl ,

het er oar al kgxy, or [heteroarayl oxyakkyl ;| 25 eadh R is i ndependgnt |

-sel ected frgm hydrdgen or an optionally substiftuted aliphatic group having
one to six garbons,] or twp R on the sgme nitrlogen taken together With the
ni trogen optlionally forma four to six jmenber,| s ated or unsat uf at ed

het erocycli ¢ ring 30 havi one to thrde heterloaflo a Cl-c4

al i phatic grloup, wherein t R8 on adj dcent pdsitiyn ~\@r an| aryl or
heteroaryl rind?5 mgy be_ 060879 |- 319PCT)/ 1- 4885 n tpget her
with their iintervening m a |t hree tlo sfex nenbered f df ring;
each R9 is ilndependent{y sel ectedgfgomioxo, hgl ogen, CN, NO2, Tn
(hal oal kyl ) |, R6, $R6, 6OR6, ORB, °N (RB)| z. CON (R6) z. S CON ( R)| COR6 ,
COR6 , . CO2R6 . CIPN ( R6 ) z . COCORA . SR [R6 ., SO02N (R6) 2. R)
TnCR2R6, N {{R) TnCIN (R6 ) 2, N(R TnN {R6) 2. N( R 2R6 | N ( R)
TANRCON ( R§ ) z , [N ( R) ,N(R)THN /, «Tn2N { R6
) 2. N{ R}|) ToSOIR5°~T { .2 | TOPQ ng3|= R ) z ,
TnPO ( ) z, orf TnNPO ( OR ) % Y. 1. 0 each %ﬁ'ls an mdependg'nt y

sel ected Cl1-{C3 branched or straight alkyl; T ils selected from-Q pr

- Qn CH( Qn Rpy———egeh—mard—-h—ar-e—-hdepgendentHy—seleeted—rom—=zere| or one;
and R1 is sqglected f_romR 0 rd 15 Prieferred R9, if pr t, on Ring A of
formulae Illjla and I|I 1 b i aLgen CN, oxo, ! ) WwN(|R6) z ,
CON ( R6 ) 4 , 1602R6 , n ( RN ango N (Meg.p NCQOZRs o anpl es of
such R9 grodps incl uety;(, ut are nét I\.Lmted tq pyamMeol - 2, 5- di’on NR2, OR,
CO2H, NO2, OH, NHCOR, 20 NHCO2R, NHCH2C02R, NI-%{CHZ) 2NHCOZR CH2AO2R, CF3,
S2R, -



NHCH ( CH20H) CO2H, N- SOQZMe- pi peri di nyl

SMe, NH (CH2) 2NH2, and

pi peridinyl. Preferred R2 and R3 groups include hal ogen, CN, COZR6, ORG,
and R6. wowilcesvof preferred R3 groups 25 include Br) F, PC/USOGBBES CN,
Ove, nethyl, ethyl, t-butyl, CF3 , OH ( and OBn . Exanples of preferred RS
include CQ2(aliphatic), C (=NH) -NHz, and CON {R) z such as CO
(piperidin-1-yl) , CONHEt, OONHME, CO\IH?@VCI opropyl), CONH(isopropyl), 30
CONH( pr opyl ) —EeNHpyrrottdtnyt)—CO2Et,—and—8c2Me—Preferred—conpounds of
fornul ae 111pN®mdbii|i b i nobtaueturéiose havNAglhonke or nditeactare npst greferably
all, of the 0 group cons“ stl ng of : WO (J2/ 00879
-38 5 (a) R tly selp Bhal ogen, [CN,
. CO2R6, ORG, o ( @ , COR Ar, (CHz) yQO2R,
or (CH2)yN ( - i n, &N, Dbxo, R6Y , N (R6) z,
CON{ R6 ) z Ry , ( ’SN R6 | N (R TnoozRau—{N R) TriNRCO2RS,
N (R) TnN (RB) z, NQz, Tn (hal od kyl ) |CO2N ( R6 ) z , ,NSS2R6 ( or
SO2N ( R6 ) g More greferred conpounds jof fornula Illa and 10H15 40 25 111D
i ncl ude thosg _having one or nore, or mmst preferably a11, of the fleatures
sel ected fromthe grioup_consigting of (a)Rz ishyﬁ:g%; ¥y, am|noal kyl
or hal ogen; (p) R3 ishy koxy, aral koxy, pr h c ),R4|i
shydr ogenor CH,Z ) Y ; |sCC]\l (R’)Ré,Ar (CHz) ycgzR er (CJ—Iz) YN
(R) z; and(ge)R9 ishal ogen, 0 , OR6, N(RE)z.MONA R6|) 2,
C02R6 ,CON (|R) COR6 , O N ( )2R6 " Theconpoundsof thi & Nventi on
may be prepaLedi n ggneral bynet ds kngwn to those skilled in the Jartfor
anal ogousconmpounds, a4s illustrated by t generhl Schenes! through-Ml | shown
bel ow. The details df the conditions ysed for -@ ng these conpounds
are set PCT/PS011~885 N
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forth in the Exanples. Scheme | Br ~ N0O2 I, NH2 1 Ar ~ NO2 ~i NH2 2 (b) Ar
~NHNH(~), (d) A ~NNO 2+~ .M-----. ~~NHNSNR2HO 34 5
WO 02/ UGy & /06889PCT/ U SO1 /8855 Reagents and conditi ons: PCHUSH/488HY oni ¢
acid, Pdd 2{dppf), K3P04, DWMF, 95C, 18 hours; (b) 40 psi H2, 10% Pd/C,

Et OAc; {c) ROCOC1, NaOH, H2O, 0C, (d) p-TsOH, . ROH, reflux, 1 5 hour. The
conpounds 2 are prepared by treating a-$dfution of 4-bronp-2-nitroaniline

(1) in DWW wth—anmgrytboronrc—acrd (T2 equr vatrents), potassTum prhosphat e
10 (1.3 equi yaA¥@dbs)|, " and Streetuse o (di h¥eyIshbsphi nodtEReMERNe) pal || adi um
{0.1 equivalpnt). THe resulting mxturg iIs heaf ' urs then
cooled to rogmterrpq @ aqd diluted with eth de
.product is ifkolated wor k 15 jup then uo. The
concentrate |s |c5glri fli 'cgzgel dhr oftat o . wi de
variety of sEbstitut ,’jagy\ring are Jﬁ tion.
.Exanpl es of suitabl g substituted &hd ursubstitiuted aryl grdlpsi ihc| ude, but
20 are not | r-ted to,Nthose -set—f-ortht-r—Fabl¢—1—above—Conrpouna—3 i S
prepared by freating & igfNof 2 in ethyl ﬁc te \Ww tdy 10% pal | adi um on
carbon (O I gfmmol) gnd pul ti ng syspensi o ted at 40| psi
whi | e shaki ng at anhient teé at e far 2 houps. ™25 talyst js
removed by f{ltrRatidgn and th =F’~i|j{(rate content fated in uoQo afford 3.
NColl "y
H HoONTN
N=\ Me F. /N \
HOC N =
23 = L 24 Nl
H NN HONTN
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25 9 0 26 ~ X e
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Compounds of fornula 5 are prepared by first preparing a solution of
2- et hyl - 2-t hi opseudourea (4, 1 equivalent) and al kyl chl oroformate (2
equi val eR§@h2/6¢osd0 water at OC. To this solution is addedP2PHSay8sis
sodi um hydroxide in a dropw se fashion over 1 hour until the pH stabilized
at 8. Acetic acid is then added to achieve pH 5 then sodi um acet ate
trihydrate (1 equivalent) and a solutioRd2f 3 (1 equivalent) in ROH are
WO 02/ 060S79 PCT/ USOL/,~8855 - 40 .ad . .p- Tol uenesul f oni c_aci tic
amount) i s added and %oqzﬁ"eeﬁIet"ftf?éﬁrqn%ﬁtﬂroeé)htg};lltsedl%‘fe?%*?rgxr%oérg% ﬂ%%r. The
reaction m ¥otipRunild ke fehad tix=ardy antb tenperature and diluted with
ethyl acetate. After 5 aqueous work-up, the crude product is purified by
_preparative HPLC to afford 5. R\D 02/ 060879 PCTI USQ/ -t 8855 -41 C ~~ent TT
Me Me Me Br ~ NO2 e~~ NO Ar ~ N2 ZRNH NH2 ~NH 2 1 2 2_ 5 Reagents and
conditions: (a) bis(pinacol at oron, KOAc, PdClyg ) , DMSO, 80C; (b)
-ArBr, K3P04, Pdd 2(dppf), C, Schene Il abofe shows an alternative
met hod for 10 preparing conRbu 2 RSt art | ng mat gri A1l equivalent) is
conbi ned with bis(pinacol at oydiyboron (1.2 equi VFBS), PdC 2(dppf) (0.1

is

equi val ent), and KQOAc (3 I valghts) in DMBO, and the resulting mxture is
heated at 80C fox 18 hours. \The reaction m xtur cooled to 15 anbi ent
tenperature then the aryl brom-de (1.1 equival ent)?foi s added fol |l owed by
the further addition of |§6PIMR7(3 equi val ent s) Ran'tL C 2(dppf) (0.1

equi valent). The resulting m Xxture i £heated at 9 for another 72 hours
then allowed to cool to roqmd enperature. 20 Puri¥i cati on by chronmat ography
af fords conpound 2. Schene Il M O NH2 (~\ ~\ ~NH2 (~ 1 I wNNHNH/
NH2 / N3N 6 7 HHla-84 25 Reagents and conditions: (a) BrCN, THF, MOH,

water, r Oomotre@%ﬁﬂa‘%e&@cﬁﬂ%cg&fﬁaﬂﬂ Ic’l'é‘rivative or prodrug

thereof, wherein:

W is nitrogen or CR?;

R® is selected from hydrogen, halogen, -CF;, R’, -OR’, 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 orfho-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 heterocatoms 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%),,

20 CON(R®),, NRCOR®, NRN(R®),, COR®, CO,R®, COCOR®, 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 5-8 membered ring containing 0-2
ring heterocatoms selected from nitrogen, oxygen, or

25 sulfur;

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



Usi ng the preparation of conpound nunber l1a-84 30 to illustrate, Schene |11
above shows the general nethod WO 02/ 060879 -42 5 10 PCT/ USOL/ ~8855 used
for prepsyo ogogegmpounds of fornula Ila. Starting material PETIUSOYH88Far ed
according to the nethod described in Schenme | at steps (a) and (b).
Compound 7 is prepared by treating 6 with cyanogen brom de in acetonitrile
at roomtenperature over night. Aqueous3Aork-up affords 7. Conpound | a- 84
i's prepared fnow&_sby treating with ethyl isocyanate in THF at reflux over
ni ght. The ¢&r dfe prdduct is purified by preparative chromatography to

afford | a-84r SeghenEiké MenedddindR €3odtyt, Bastdtdd{Pcl@), Bor. N-NYN~ + Me
OBl ~N02 NeBr HH ~~v "NH2 Br_8_ 9 10 11 H H Boc.” ~N N~ (¢) Boc. ~N N H
N/ ~ N02 ~ H ®aybocyedyl Kipgi13whgheln RRLd KB4 1EJPPEIC 6]
MeS~NH2 ~ H N A~ ~ a8 S Gigdpns: ()
EtOH, 80C, 4 h%%%’%;g&lf%?g/gd%:? 2‘(‘@%%@) Ehkgepgzgﬁggggggghhg%p% O TS
.50 psi, % hourexo{ dhaPegenhytN2- Nbp pprEudRT, eNHRIA) NHEORLOMHC@RUR®,18

hours. 20 Using the prepayatjopgof d numher_ 1a-86 to illustrate,
Schene 1V abov O%hbﬁgnggbené¥ﬁﬁ ﬁé@%%gﬂﬁﬁgtoﬁa p¥Rsied for preparing
conpounds ofesf@y Rl 24l k haepEariRowng L leTtRideFdcrd H'r 8 an optionally

5-brono-2-chl oropyri m di ne" (8) and N Boc-et hyl enedi am ne (9) by heating a
mxture of  \Veub2tikosed graeup selgctelafzprmarlioryrohydnesuradkydonpound

12 1 prevared [LamA0eys, WeREpatliits hids TR0ad desgrpped 1 Sehere
steps (bd and 4ea1Rrbxy43abybehgatkll, heterocaryl, 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
15 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;-Cy aliphatic group, wherein two R? on adjacent
positions of Ar, or an aryl or heteroaryl ring, may be
20 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®,
25 SO,N(R®)2, N(R)TACOR®, N(R)TnCON(R®)2, N(R)TaN(R®):,
N (R) ToNRCO,R®, N(R)T.NRCON (R®),, N(R)T,COR®, N(R)T.NRCOR®,
N (R) TaSOzN (R®) 2, N(R)TnSO,R®, T,PO(OR’),, TnOPO(OR’)2,
T,SP(OR?);, TaPO(OR’),, or TyNPO(OR’),;
each Q is an independently selected C;-C; branched or
30 straight alkyl;
T is selected from -Q- or -Qu-CH(Qu-R?)-; and

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



e., v, e",eml10 15 2025 0~ ~ N2 (~ ~ ~ ~ ~- NHX (~ ~ WN~-OOH/ O
~O~--NH 15 16 Ib-1 Reagents and conditions: (a) BrCN, THF, MeOH, water,
room t enmpas ad/abogle (b) Et OCOC , pyridine. PCT/U SO01 /~SSSsPUBiuso/ 8885
preparation of conpound nurrber Ib-1 to illustrate, Schene V above shows a
general nethod that may be used for preparing conpounds of fornula Ib.
Conpound 16 is prepared from 15 accordit®#to the nethod described in Schene

11, step (a). Conpou 1|s re ed by fireati,ng, 16 wi.th

et hyl chl or of or mat e inr%ﬂnf g ]{)ea{eerre%% 1ie p\’g\;bon(aeil)ly ~ N ~- NH

O-- NH2 ---~suusnt:d%abprﬂ&91b Bziie,agﬁmﬁ ah ).OH%IJ opspytadylp) Et NCO
nu

THF, reflux. Using the preparation of corrpoun Ib-3 to illustrate,
_Scherme VI abdvienhonwd ¥ igekfirlal ietdrrPrBOl thbt Hajdaeols2dyior preparing

conpounds Ofp}IroarM—aJ.—l}}lb,' ami%-%xonﬁ'%?&.gnyfﬁ cﬁgrllxél.ts:%{/l,BBSS
5 aminobenzimidazole, and indolyl. Preferred R’?, if
present, on the R' aryl or heterocaryl ring of formula IIa
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 2,5-dione, NR,;, OR, CO;H, NO,, OH, NHCOR, NHCO;R,
NHCH;CO;R, NH (CH,) ;2NHCO,R, CH,CO;R, CFj3, SO:R,
NHCH (CH,0H) CO,H, N-SO;Me-piperidinyl, SMe, NH(CH,;),NH;, 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 XIIa and IIb
include those having one or more, or most preferably all,
20 of the 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 RS;
25 (c) R’ is halogen, CN, oxo, R®, SR®, OR®, N(R®)a,
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),
CO.N (R®)2, COR®, SO,R®, or SO.N(R®).
More preferred compounds of formula IIa 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,



Compound 16 is treated ethyl isocyanate in THF at reflux according to
Schene |11 step, (b) to afford Ib-3. WO 02/ 00879 -45 Scheme VII Oi MO
N N~2 N-wi@/ddogs8 18 5 PCT/ USOL/ ~8855 (b) la-157 |a-170 RREHERPKEISET
conditions: (a) NaH, THF, 0C, (b) Hz (45 psi), Pd-C, MeOH, (c) BrCN, MeCN,
MeOH, roomtenperature; (d) i EtNCO, DMVSO, 80C, ii NH3, MeOH, 80C 10
Schene VI above shows a general net hod 3for preparing conpounds of this

i nvention wherein Rl is_jpgydazglslzyly | ah..4di nistys rehenzene
(17) is conbi ned mﬁtﬁhﬁgéﬂ%r-ég%ﬁ&éggéreggéggggﬁa?e I8fhﬁﬁﬁ#ﬁg'gﬁg treated
wi th sodi um hydride gi, OfyraAtoerl3yhouamindSpyhrémiddctyilon quixairigyls,
diluted with toluene and acidified with HCIL., EE hases are separated and
.the aqueous phase ma@ﬁéﬁogﬁpﬁlpbgaéﬂ e, c8% &4 gy@@, and basified with

conc. NHACH Et hyl,)aget aheniar8gd8d anfokbe aa&ub&hmglwi&hum&ragéﬂﬁmluntil
all solids dissolved. 20 The phases are separated and the organic phase

~washed vBth brindc)dRetls ohpdrdgesotal kemyl i pradEoxand crthdFlidaatst e
concentrated in vaguQs The _nm.xture of 1 2N N0O2 O HO/ N (due ~ N
N~ NH Ne( O HN IR r &5 BY SHREFE g qugggﬁgke nghd purified via flash

(e} R® is halogen, CN, oxo, R®, SR®, OR®, N(R®),,
CON (R®),, CO,R®, CON(R)COR®, or N(R)T.CO.R®.
aAnother embodiment of this invention relates to

10 compounds of formula IIIa or IIIb:

N/\N N/\N
O [ A
S
2 2
ol Y
N s R N S R?
‘>——N' }——O
\R4
HN\ HN\
R5 or R5
IIXIa IIIb

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
-N(R")2;

20 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

25 nitrogen, oxygen, or sulfur;



| a- 156 WO 02/ 060879 PCT/ USOL/ ~8855 -46 chromat ography (silica gel

5% - >20% et hanol / et hyl acetate gradient) to afford the desired adduct 19 as
an of f - wiig &/@os79d. Conmpound 19 is used to prepare conpouPdEUSHI/48855156,

| a- 157, and la-170 in a manner substantially simlar to the nethods

descri bed above for Schenme I11. A preferred enbodi nent of this invention
relates to a nethod of treating a bact er3&1l infection in a mammal in need

t hereof, conprisi;ngst S o] LAL $¢ €L S @i gmal  a
therapeuticg?lﬁﬁgf ec ?%eégg%u%?&gPégaégﬁggu%sTﬁg%?ﬁg%kﬁgn?bfnula l1a or
”ba or hR' IIfnau\Z?eM ON, aspharomtemt (R ) yNRCOGRS, allREQIEIR Y at i ve or
prodrug thereof, grein. Wis nitrogen or GRa; 1SS t gom
_hydrogen, hal OSQH,(R-)G-T_:%,NRIQO_,RGJC]_‘QRN(?H 20 ¢ ('R'C)OE%?' Fﬁoﬁ?éfgnesg’rzél ' or
heteroaryl ri “E%W)%', Nosalifshi G iy a8t hanakPyasubehkbH! @dgh¥heR 6 four
R9; wherein an substituent in the ortho-position of Rl tagen t oget her
.With R2 say fofora &uSededunsasaetarededr opapairdlial 135 unssdtunadtest,

OB LonEL 1Y SUbsLLt dheth S SIRHErEd Y NN S SIRAS P
ring heterocatoms selected from nitrogen, oxygen, or
sulfur;

R* is selected from R®, CON(R®), COR®, CO,R®, COCOR®, SO.R®,

10 SO;N(R®)2, or (CHz),R%*;

y is 1-6;

R® is selected from R’, Ar, COAr, CON(R’)Ar, (CH:),COzR,
(CH;) N(R7)2, C(=NR'®)-N(R")2, C(=NR'’)-NRCOR,
C(=8)-N(R7),, CON(R7),, COR, SO;R, or SO;N(R’):;

15 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®;

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 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

30 having one to three heteroatoms;

R® is a C,-Cs aliphatic group, wherein two R’ on adjacent

positions of Ar, or an aryl or heteroaryl ring, may be



WO 02/ 060879 -47 PCT/ USOL/ ~488~5 R2 and R3 are each i ndependently sel ected
fromR6, ha 1 ogen, CN, SR6, OR6 , N( R6 ) 2, NRCO2R6 , NRCON ( R6 ) 2
, CON ( R )2/650879NRCOR6 , NRN ( R6 ) 2 , COR6 , CO2R6 , CECTMBVI88FRG
S02N (R6) z, or NRSO2R6; or R2 and R3 are taken together to . 5 forma
fused, unsaturat ed or partially unsaturated, optionally substituted 5-8
rrenbered ring containing 0-2 ring heteréat'om; sel ected from nltrogen

cotre | s rg ake, atRg s el f M pryitas Soke (5Fomm KIE

menber ed het ertaared tdad £f aranberted ofused botygt yl ring, wherein said ring

is optionally substituted by up to three su uents cted fr 15 oxo
., ha1 ogeneac §NE)? m‘#@en@m Rlac%ﬁem ONH@o%ﬁgeé" . CONHRB

| SO02R8 | RG . covR
w suBstl tutyg5§ Reach dr® I@@t@peﬁqlﬁn)t ygw(qgg rom

or an optiona group selected from al koxy, hydr oxya 1<yl
-heterocyxl yl, doN R )0TyrRA,cyWor’ky Lo Rr,yIGON(&F kyi CCXL':Olﬁr,aISQ)Ryg aryl oxyal kyl ,

het eroaryl , het er oar | kyl heteroar ter | kyl ; each R
is i ndependentgf sg@t e%l %Oﬁ%'r %Zﬁ%@gﬁ‘%ﬁﬁr oﬁgﬁ% lg)(%?tzl ‘tut ed
al i phati.c gro (Mmdgﬁe tr@(ﬁmmdl@(rmz NRMTROan NER )SENRCORE | 0gen

taken 25 toget wth the' nitrogen op ona[l grma four tq six menber,
saturated or lm(s%)t'IlHS@tzEdRﬁ)at,erl‘UéVéﬂnﬁ@z ,ngl‘nﬂ?é)\lﬂﬁ?g)oneTrtQ?QmPeézheteroatom;

Re is a Cl-C4 t7 erep adj acent ' positions of
Ar, or an arylrla'gyo(%%t E?D%WORWE %E )ég!%akéh together with their
i nterver Nngeakdm® e &ar riln@elpl&hﬁ@ritd.ySIs)e]Im:f’dmimi -fcyskedanichgd each R9 is

i ndependently sel ected from oxo, hal ogen, CN, NO2, Tn (hal oal kyl) , R,
SR6, OR6, ORe,SBrafeht 2l (Re) 2. V\002/0(>0879 5 PCT/ USOL/ ~8855

-ng;:o; ‘N %r S%Q@? ,frggpag_, Bk CB&S}" A (R) '?gﬁlR? ’RGSSQSI .(
N(R) TnNE@GhRﬁl amd f Rre Imlﬂé@@ndermg s’@leq\tqd R yomnZeEre or NPReR )
$2?PR80(QSCR afgizgla :'Ts?ssoe eéte‘? L)rgm'RNcgr 3‘1) TnS02R6 , TnPO ( OR ) 2 -
15 Preferred R?, if present, on Ring A of formulae
IITa and IIIb include halogen, CN, oxo, R®, SRS, OR®,
N(RS),, CON(R®),, CO,R®, CON(R)COR®, and N(R)T.COR®.
Examples of such R® groups include, but are not limited
to, pyrrol-2,5-dione, NR;, OR, CO;H, 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,
CPF,, 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), CONH(isopropyl),
30 CONH(propyl), CONH(pyrrolidinyl), CO;Et, and CO;Me..
Preferred compounds of formulae IIIa and IITb

include those having one or more, or most preferably all,

of the features selected from the group consisting of:



TnSP (OR') 2, TnPO (OR) 2, O TnNPO (OR) 2; each Qis an independently
sel ected C1-C3 branched or straight alkyl; T is selected from-Q or -QnCH
(Qn R2) woeambogach m and n are independently sel ected frBETHENIHSETS one. 10
Anot her preferred enbodi nent of this invention relates to a met hod of
treating a bacterial infection in a manpmal in need thereof, conprising the
step of admnistering to said mammal a'?ﬁérapeuti cally effective anount of
a conpound of forgul g1 r LU B D g Phay neesutical ly
accept abl e deri vé |v§2 oélrrl%r}gdrat%g %S#ﬁel?{edoéfééﬁée#e]i%%%v%s nitrogen or CRa;
Ra is sel ected fromipibggen, cihal couRi, OBF3, oR R6;OR, or -N(R)2: Ring A

is optionally substituted with up to three R9; wher ei en._ap R9
_substituent is ihPthB ok HeRaBosi n R r’FgPI‘N,RZISai P Re gﬁgg)tﬁ%todgnt ©fray be
t aken toget her [ R9R8YA REGH'USI I 1/-18865 -49with R2 to forman
optional ly substi tuy\ge%d@’é-yﬂrre)n%deraed ring contgi ni ng 0-26 ri ng_het er oat ons
.sel ected from ni tebgRh, imxyajorgeny @l foxo, RR® ariR°R3OR°e WARM d.ndependent |y

lected fromR6, 5 TON ¢S 2R6, NRCON (R6
a CON( R6) 2 NWQNRgngSRG%%&B%( 56(&%%85@00(:@6 S

SO02N (R6) 2, or NRSORRR) T,NRAGRANDN BR) Be(RGkenNDogerhalanlkyln a. f used,
unsaturated or partially Lénsaturasted, optional |y substituted S-8 nembered
ring containing 0-2 CO:N(R%)2, COR®, SOR’, or SON(R’):.
More preferred compounds of formula IIIa and
10 IITb 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 (¢) R* is hydrogen or (CH),R*;

(d) R® is CON(R7),, Ar, (CHz),CO;R, or (CHz)yN(R7).; and
(e) R® is halogen, CN, oxo, R®, SR, OR®, N(R%),,
CON (R)2, CO.R®, CON(R)COR®, or N(R)TaCOzR®.
The compounds of this invention may be prepared
20 in geﬂeral 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,
\@ i (@) (b)
NH, _— NH, ——™

1

\©: + HZNJ\S.Me — ,;,' *,g R

NH, |
3 4 5

[



10 ring heteroatons selected fromnitrogen, oxygen, or sulfur; R4 is
selected fromR6, CON (R~) , CORE, COzR6, COCOR6, SO02R6, S(¥N { R6 ) 2 ,

Qz' ( CHiwQoMédsio v is 1-6; 15 R5 is selected fromR , Ar pCCDAP1/H488EN( R ) Ar,
(CH2)yCO2R, ( CHZ) yYN( R ) 2, C{ =NR ) -N( R ) 2, C( =NR )
-NRCOR, C (=S5) -N (R) 2, CON (R) 2, COR SO2R or SO2N (R) z; Ar is a
five nenbered heteroaryl, heterocyclyl, ‘3(?r‘ carbocyclyl ring, wherein said
ring is optionally 20 substi t ut ed by up to three substituents sel ected from

oxo, hal ogen CN, .NQZ, HRB, B._ NHCONHRe ,
SRe - NCRPRSRET 256 IR Lo HE ) X (R st SR or
an opti onal IKyP§ubsEME'ut%5ngrdtﬁp haurst e r"(ﬁn%ﬁkdbj J*%r Vol IBROASDS

.het erocycl yl(c)hetomomy,c haydm| ko, acfgl, (aF abkysoHar RoKoxyefanyl, odyal kyl ,

het er oaryl , Hegirer oar al kyl , het eroaral koxy, or heteroarayl oxyal kyl ; each R

i s independently sel ected from hydrogen or an optionally substituted

.al i phatic group having one to 30 aix carbhons, or two R on the sane

ni trogen taken toget hGhenadmpdunds t3 A mnmllyyfm%‘éllmua to six
menber, saturated or saturate heteroc icr hav, to t hree

het er oat ons;> i% /#25@8%‘7 d%D %66%1 ?%SQ%e T’?s ng(ﬁ{]& Al phatic
group, \/\her%lrfyﬂb&d?ﬁ.cofhtﬁdi acend e@sivannstsf, ASotass fumapydbsphabet eroaryl
ring, be taken together with thelr intervening atons to forma three to

si X rrerrbér ed X5 @Iyiviag:ers Pac R ¢kchiRidendent Iy sel ected from oxo,

1109 b A0 4y 0 B T Al Ben B ()

(R) TRER ReguIN il minEAYd RS Reatdd (D I (Y 1B MdUrR HhemNRCOz
Rb, N(R) TNNRNCON ( R6 ) z, N( R) TnCORfi , N( R) TnNRCOR6 , 10 N (
R) TnSZN (coREed £o noqm R empeiSUMee | and b kutsd ‘ylt'zh efthcko ( OR ) z ,

mgegegdgﬂgtly Se el?gg%l%’l% é?lc%&idc OPM;SF%?Q%{% aI% q(l%éZe ect ed from

-Q or 1QnG;K@hdiiz)cqnc1eﬁlmﬂednﬂmdvancme |'mbp©mieemtya8el ksted from zero

or one; and Rl is selected from . Accor,din ot.her epbodi nment,
t he |nvent|@erfled by silica géﬁ éhromatography EB ré 2. Hb

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-thiopseudourea (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



provi des a nmethod of decreasing bacterial quantity in a biological sanple.
This nethod conprises the step of 20 contacting said biological sanple with
a conpoug &ochegwmula 1: RL R2 W/ Rs N >--Z HN R5 | 25 oPCHUS01/48855
pharmaceutically acceptabl e derivative or prodrug thereof, wherein: Zis O
or NR; Wis nitrogen or CRa; WO 02/ 060879 PCT/ USOL/ ~SSSS -51Ra is
sel ected from hydrogen, hal ogen, -CF3, ®O--OR, or -N (R) a: RL is an

i

aryl or hetergaryl rj_ erej i sNg | i bstituted by
up to four ggﬁa%\d/\%er |H&%§'ﬁl\%sﬂ1§ su ég#@g&%%ﬁﬁ?%?ﬁ%ﬁ%&?Iéon of Rl
t aken toget haded hdRENSAY nilvindg msiedurmdedated eat: oreplhut i Bbtyl

unsaturated, optionally substituted 5-8 nenhered ring_ having 0-2 ring
_het er oat ons Ne¥ect ddef rr@tﬂclﬁ’tqrb@‘b‘ﬁ‘,t‘{ﬁﬁlg‘&%n Petrd 89 ?&"a‘?ﬁt% are

each indepe e g . e . (R6) Z,
NRCO2RS, NR%%%#%E%)&?(E %3@(&1&6(?[9)% “Eﬂﬁ{R%g’ ! qI\\IER?\I( Raogﬁzté(\kcma . CD2R6
-, COCOR65, aaueous S@2K-URG) the arudRSEERBiuct 2 pudiRBedrkyt aken toget her
to forma fused, unsaturated or tially unsaturated, 15 optionally

substi tut edpéﬁ-e@%éfreed&ﬁlﬁd:oc@%‘;cﬁc? " 0-2 ring heteroatons sel ected from
ni trogen, oxygen, or sulfur; R4 is selected fromR6, CON (R6) , CORG6,
COzRs, COCOR6, SO02R6, SO2N ( R6 ) x, or ( CHz ) YR2 ; 20y is 1-6; RSis
selected fromR, Ar, COAr, CON (R) Ar, (CHz) yCO2R (CH2) YN (R) 2, C
(=NRI) -N (R) 2, C(=NRI) -NRCOR, C(=S) -N(R) 2, CON (R) 2, COR SO02R,
or SO2N (R) z; Ar is a five nmenbered heteroaryl, heterocyclyl, or 25
carbocyclyl ring, wherein said ring is optionally substituted by up to
three substituents selected fromoxo , ha 1 ogen, CN, NOz , Re , ORe ,
NHRe , NHCORB , NHCONHRB , CORE , CONHRe , SO2Re , NHS02NHR8 or SO~NHRB ;
each R6 is independently selected fromR or an optionally 30 substituted
group sel ected from al koxy, hydroxyal kyl, heterocyclyl, heterocyclcyl al kyl,
aryl, aral kyl, aral koxy, aryloxyal kyl, heteroaryl, heteroaral kyl,

het er oar al koxy, or heteroarayl oxyal kyl ;



WO U2/ 010879 PCTJU SO 1 /8855 -52each R is independently selected from
hydr ogen or an optionally substituted aliphatic group having one to six

car bons, ww o087 on the sane nitrogen taken together w PETAURK/4$8%Y ogen
optionally forma four to 5 six nenber, saturated or unsaturated

het erocyclic ring having one to three heteroatons; R8 is a Cl1-C4 aliphatic
group, wherein two R8 on adj acent posit'i4&n‘s of Ar, or an aryl or heteroaryl
ring, may be taken together with their intervening atons to forma 10 three
to six nmenbered fused ring; each RO is independently selected from oxo,

hal ogen, CNsSdNeme ™I (hal oal kyl) , R6, SR6, OR6, ORe, N (R6) z, CON (R6) z.
CON( R) COR6 , COR6 , COZR6 , COZHM& R6 ) z ,_COCOR6 , SOZR6 , SO02N (R6)
.z, N(R) TnC2R6, N (R) TnCON (R6){mZ. R} TnN|(R6) 2. 15 N (R) T"NRCOZRs,
N (R} T"NRCON (R z NNb|§) Tn ) T'N . N (Rr_TASORY, (R6) z, N
(R) TnSQ2R6, TnPO z, Tn@PO ( -8 "§92( ORb)) z ﬁof orR ) z,
O TnNPO( OR ) z; h,zQ‘iTﬁ'ﬁ i ndepelidght | y |select &d NB anched or
straight alkyl; 20 T4is selected flrom-Q Tor N CH (QnRz)2 -; each mand n
are independently selected fromzero or one; and R is selected fromR or
Ar. The term "biol ogi cal sanple", as used herein, includes cell cultures or
extracts_t hereof: biaopsied . eriaj_o | r extracts
thereof;san ea%édg:s sagﬁ vcao,l?dglrégﬁée? TeLa)sF%%é{E%}JCE%'goﬁ%{r@g%ﬂgf body
fluids or et PAHerdePt) ThEMSONmBXNFel &8) cAFBZanBrR®% al so i ncl udes

| i vi ng or gafdIin,(dppfwhi DNMSOas®5°Cont acti ng a compound of this invention
with a biological sanple” is 30 synonynous with the term "adm nistrating

sai d conmpound (or composition conprisi said coppound) .to a A
preferred embodi ment RIS eS! c%?ﬁ‘é"ct‘? LAY %fg?ﬁﬁ? yesy ‘gHT\iAL'?ﬁ a
Corrpoun??gf ﬁ:)rgﬂgi}ﬁu aconﬁc};bundvp. 024 0608118 Rd{ 415081 ~B8pa gﬁibéﬂenﬂb,

e
I[11a, | a corpoun Ilste'dl_n el t her oflTabIes‘Iand )
Phar maceut i dad axospiosd iwitsh Usks (pinacolatabdiberendsl a2e descri bed bel ow.

The Conpoun%sqtfifvatlheinstsi)n,v%cié.ﬂn(d%ry,')ef)po(toe.rlt equivalent), and KOAc (3

equivalents) in DMSO, and the resulting mixture is heated

at 80°C for 18 hours. The reaction mixture is cooled to

15 ambient temperature then the aryl bromide (1.1
equivalents) is added followed by the further addition of
K3PO, (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 III

Me
I o Oy ok

6 7 H H

25
Reagents and conditions: (a) BrCN, THF, MeOH, water, room

temperature; (b) EtNCO, THF, reflux.

Using the preparation of compound number Ia-84

30 to illustrate, Scheme III above shows the general method



5 inhibitors of gyrase as determ ned by enzymatic assay. These conpounds
have al so been shown to have antimcrobial activity in an antim crobial -
suscepti Wo 0dos08@say. The details of the conditions used PET/USOY488%Hhe
enzymati c and the antimcrobial susceptibility assays are 10 set forth in
t he Exanpl es bel ow. The gyrase inhibitog of this invention, or

phar maceutical salts thereof, may be forffrul ated i nto pharnaceuti cal
composi ti Onge 4 £ SEMhPLEAE fhOBohBoaAAEELE ebriiUTANTTalhCSR tftAgaCeUL | Cal
conpositions effective 15 to"treal or prevent a bacterial infection which
conprise thmaggrisk &nhsbpreparadaacantdhngstpf kbieeme thodrsesiprified

decrease bacterial quantjty. and har tically acceptabl e_carr.i , are
-anot her enbbﬂiﬁ%h?m%f tﬁh %Fsgénta'n68§??§ : Tﬁ@mﬁgﬁﬁ 32%&%§%Fh§%§
decrease baﬁ#vetiréétﬂﬂgnéi {ieh cganbged bebmifemanscet@dtsidl atchange in

the nunber of bacteria Detween a sangle containing said inhibitor and a
-sanpl e dont abomngewpeyabureepver PgeRts wWARBROLACWOX e uphaffordeptTibility

of 25 bact ep]j anLs LoL.abi r 0 EqQr, ited

St at os pat cppibodbd’Easth A8, BRLbdrBl F2oR D, R YReardpel AT RS Ses
patent 6, 140s389aflaser iheTHPt hedgedllunsongr night. The crude

bactericidal /perneabilityincreasing protein (BPl) for increasing antibiotic
30 suscept i BFPARGt o 8gPUAEfd8Ft PYe PERRAGREMY e&&FPWétpﬂﬁﬂﬁiﬁi%R Agent s

t hat increaggf&pg gLgeability of the outer nenbrane of bacterial organisns
have been descri be Vaara, M in Mcrobiologica.l Reviews (1992) pp.
39541110and the sensitization of gram negative bacteria has WO 02/ 0C0879
PCT/ US01/ ~8 - 54- heen descri bed by Tsubery, H, et al, in ~T. Med.
Chen1(2000)—55293952-3092. f Anot her preferred enbodi ment of this
inventionrelates to a nethod, as descri bed above, of tr#&@a{iMg aSbacteri al
infection in a mammal in need thereof, butfurther conpMesyng the step of
adm ni st er i ngClkg-Nsai deggaal anNg%qu WiBbel) AN cages t e 8 PN ity

of bacterial orggnignstto qﬁ?Tﬁio i~es=Accoidi ng 0 not her pr ed

embodi ment, theldT nB&ntion provides a method, as™~e®eri bed above,NHe

of decr easi ng bacsgeri al quantgty in a biol ogijeal sanple, butfurther
conprising the step of contacting said biologicalsanple with an agent which
i ncreases the susceptibilityof bacterial organisns to amtibiotics.15The

phar maceuti cal qonpoBea-jers-Naplymet hods of t ks ﬁﬁ%@ﬁ?*eﬁgrﬁ | be useful
generally for controlliHgbact Lﬂ@li nkegtions 1 n vido. Q| e§ >

bacteri al organi sns that may be co pl | ed by the conpositions
this invention include, butl2are no NRi, t ed t 020t he f ol¥owi ng
St rept ococcus pneunoni ae, Streptococcus pyrogenes, Enterococcus

fecalis,Enterociccus faegcium Kl ebsiella pneumpni ae, Enterobactersps.

Prot eus sps. Ps¢udo as rddgi N , EBoegii Bk ia marcesens,

St aphyl ococcus® gdSNH, ggzéé%legggg& aph,ﬁl—laermhj, US| Hjlugéz MeBaci | | us
ant hraci s, Mycopltasma pneunoni ae, and St aphyl ococcCus HTdis. The
conpositions and netXods will therefore be useful for€OMrolling, treating
or reducing the advancenent,.severity or effects of nhosdcom al or

non- nosocom al 30i nfecti ons. Exanpl es of nosoconi al w1 ncl ude, but arenot
limted to, urinary tract infections, pneunonia,surgical wound infections,
and badtser eReageBxanphds cohddt-ioosoc d@)aEt®ses 8036, ude howrsgr dbdot |imited

to WO 02/ 8ge870dppf), KsPOs, 95°C, 48 hours; (c) Pd/C, H,, 50 psi, 6
hours; (d) 2-methyl-2-thiopseudourea (14), EtOCOCl, 80°C,
18 hours.

20 Using the preparation of compound number Ia-86
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



PCT/ USOL/ . 18855 -55urinary tract infections, pneunonia, prostatitis, skin
and soft tissue infections, intra-abdom nal infections, and therapy for
febrile papbdyempemi c patients. In addition to the conpoundBCHUSYHISESS
invention, ~ 5 pharmaceutically acceptable derivatives or prodrugs of the
conpounds of this invention may al so be enployed in conpositions to treat
or prevent the above-identified di sordéefs - A "pharmaceutically acceptable
derivative @r J1G Rf Qdf UGz Rang ?rw_oor]ﬂ{ﬁqc%dxcgl e agsspi@ble salt,
ester, sal t “of 'an=ester or other derivative of a conmpound of tfs i1nvention
whi ch, upon padpiariest rfatonon o @ral rleciguantding twapdid enetfthed cdeéskitniphedi t her
directly or .indirectly, a conpound, f this inyvention or_an_ 15 inhibitorily
‘active met al® ScRege i d&@“:ﬂ%’é’o%ﬁ ﬂf‘rtqscelﬁlg-ﬁ P?%%M vitfves or
prodrugs are Besed)hand NW)earedhady ey adeh | (B Hidte) coppounds of
this invention when such conpounds aré adm nistered to a mammal (e. g., by
-al | ow ngs an Sathaimley Jadm ni st ered conpound 20 to be nore readily absorbed
into the blood) or which enhance delivery of the parent conpound to a
bi ol ogi cal compartnent (e. g., the brain or Iynphatic system relative to
t he parent spe@mes.v Pharnmaceutically acceptabl e prodrugs of the 25
conpounds of—This invention include, without limtation, esters, amno. acid
i et Yysal ts and sul f onat sters.
[ _this, ﬁ%gQ(TMﬁ
X g I gaggani ¢ and
organi ¢ aci ds and 3 Exanpl es s@itabl e acid sal acl ude acetate,
adi pate, al ginatgs aspartate, benzggte, benzenesul fonate, bisulfate,
butyrate, citrate, WO U2/ 06U879 -56 PCT/USO 1 /48855 camphbr at e,
canphorggll fonate, cycl opentanepropi onate, di gl uconate, dodecyl sul fate,

et hanesul T oRal e fd r@{f’édﬁ@ir@{[c?ns gl UoOhRRheNCRLE, MAUE ST 0REeBPhabEm

gl ycol at e, hq:r%raﬁ c?q:r.lﬁ,e, e&:g)ar%@ocﬂe@mﬁe hydrochl ori de, 5hydr obr omi de,
hydr oi odi de,” 2-"hydr oxyet hanesul f onat'e, 1'act ate, nml eate, nal onate,

met hanesul f onat e, 2-napht hal enesul fonate, nicotinate, nitrate,

pal noat e, pecti nate, parsind attes Brepaarat jxvmw pd D neerpownd sphaber pIkr it e,

pi val ate, propignhate, salicylate, succinate, 10sulfate, tartrate

t hi ocyah teFQ(i%A%ﬁ¥¥%ﬁﬁrLﬁ&ﬁﬁ%ﬁﬂ)té@?ﬂ?méh?ﬁﬁc%,9§%%ﬁagsm8€%??thﬁﬁiIe
not in themgglyasphaddmoeist iddpar Beg eRdrbdbend&eys beoempl @YEH. i n

t hepreparation of salts useful as internedi ates in obtainingthe conpounds
of the inverampound Idheis prepareduirenl 1y 1a3eeEdpind| Boathd BaERedon

salts. Salts derived from riaie s, incl i tals6e. g.,

sodi um and 6% sa%%ﬁfﬁé ,1%I%§F€|£rﬁ£ ieg:?t hgr)r'g?gl (%2'. ;@&ﬁ‘%‘g‘lﬁ%m@&# lgrrrmni um and
N (Cl_4 al kydnefstdd . byl i rea et 1€ wit s ceenyl shbosofdemgteat &énni zat i on200f
any~basi c nitrogen-containing groups of the conpoundsdi scl osed herein.

Wat er of%oi IRYAMI®- or di spersi bl eproducts may be obtai ned by such

guat er ni zati on. Phar maceuti cal conpositions of this inventionconprise a
conpound of fornula | or a pharmaceuticall y25acceptable salt thereof and a
phar maceut i 3dhemenc¢ept abl ecarrier. Such conpositions may optionally
conprise anadditional jherapeutic agent. Such agents include, butare not
limted to, an anti bi c, an anti-infla ry‘agent,oa Li X

net al | opr ot ease i nhib B N\pohﬁ%genqg)e 3Qj i bit oy, oki ne

ant agoni st, an i nmunosupp @ Lo ant+—eance er)t—TNrean anti-viral agent,
a cytokine, agrowth factor,” an”i mmunonodul at or ,~& ost agl andi n or
ananti-vascul ar hyperproliferati on conpound. WO 02/ 000879 -57 PCT/U SO1
/-188;5 The term "pharnaceutically acceptable ciprBer"refers to a non-toxic
carrieraghat may be admi nistered toa patient, together with a conmpound of
this inventigay i Eoesivodbndesiapy (bpeEphaoparEFogredliux.
activity5Sthereof .Pharmaceutically acceptable carriers that naybe used in

t he pharnaceuti cal cor@gﬁéigﬁé g}ef,g]fgfpgﬁngfoaoinpghgaenuﬁbtgramb-aot
Jimted to, ionexchangers,”alumha, alum num stearate, lecithin,

ser unilOpr ot eiasi 1l bustrase hubeheser Vin abbvei ahoyaf fegesgiadlamesboduch as
phosphates, glycine, sorbic.agcid, Dpotassi PALkt | Cektde

mi xt ur esOof L Re gRTED| ofanﬁpgﬁfﬁg?E%?g‘%ﬁdga f&'skgr%“gpéct&?gl'yt es,
suchas protam ne sul fate, disodi um hydrogen phosphat e, 15pot assi um hydr ogen
phosphat e, sodium chloride, zincsalts, colloidal silica, nmagnesium
trisilicate, polyvinylpyrrolidone, cellul ose-based substances,

pol yet hyl enegl ycol , sodi um car boxynet hyl cel | ul ose, pol yacryl at es, waxes,

pol yet hyl ene- pol yoxypr opyl ene- bl ock pol yners, wool 20fat and

sel f-emul sifying drug delivery systens (SEDDS?such as a-tocopherol,

pol yet hyl enegl ycol 1000 succinate,or other simlar polyneric delivery

o s o o, B Y o o v o o,

.
i




net al | oprotease inhibitor, a |lipoxygenase inhibitor, a cytokine antagonist,
an i nmunosuppressant, an anti-cancer 5 agent, an anti-viral agent, a

cyt oki newa@guwgeoswh factor, an i mmunonodul at or, a prost agl BEGUSIGBEEN
anti-vascul ar hyperproliferation conpound. The conpounds of this invention
may be enpl oyed in a conventional manner for controlling bacterial 10
infections levels in vivo and for treaf#ﬁg di seases or reducing the
advancenent g Seuer ey 18f (SIAGP Hh ASeymth d oth Dbagt exb sy uuch
met hods of tre t——thelr osage Ievels and requirenents my be sel ected
by those of amratinddmg ¢id |Schiemet HE Tarstep onlav di¢ adf fondt Hods - and 15

techni ques. For exanple, a conpound of this invention may be conbined with
.a pharnmaceutically acceptabl e adjuvant for admnistration to a patient
suffering froma bacterial infection or disease in a pharmaceutically 20
acceptabl e manner and in an anount effective to | essen the severity of that
-infection or disease. Alternatively, the conpounds of this invention may be
used in conpositions and nethods for treating or protecting individuals
agai nst bacterial infections or 25 di seases over extended periods of tine.
The conpounds may be enpl oyed in such conpositions either al one or together
wi th ot her conpounds of this invention in a manner consistent wth the
conventional utilization of ' enzyne inhibitors in pharmaceuti cal
conpositions. For 30 exanple, a conpound of this invention may be conbi ned
wi th pharmaceutically acceptabl e adjuvants conventionally enployed in

vacci nes and adm ni stered in prophylactically WO 02/ 060879

PCT/ US(11L1885, -59-effective anobunts to protect individuals over an

ext endedperi od of time against bacterial infections or diseases. The
conpounds of formula I may al so be co-adm nistered with other antibiotics
to increase thebeffect of therapy or prophylaxis agai nst variousbacteri al

i nfections. Wen the conpounds of thisinvention are adm nistered in

conbi nati on therapies wthother agents, they may be adm ni stered
sequentially orconcurrently to the patient. Alternatively, 10pharnmaceuti cal
or prophylactic conpositions according tothis invention conprise a

conbi nati on of a conpound offormula I and anot her therapeutic or

prophyl actic agent. The additional therapeutic agents descri bedabove may be
adm ni stered separately, as part of al5nmultiple dosage reginen, fromthe

i nhi bitor-containingconposition. Alternatively, these agents nay be part
of a single dosage forn) m xed together with the inhibitorin a single
conposi tion. The pharmaceutical conpositions of this20invention my be

adm nistered orally, parenterally, byinhalation spray, topically, rectally,
nasal ly, buccally,vaginally or via an inplanted reservoir.

Thephar maceuti cal conpositions of this invention nmay contai nany
conventional non-toxic pharnmaceutical |l y-acceptabl e25carriers, adjuvants or
vehicles. In sone cases, the pHof the fornulation nmay be adjusted with

phar maceuti cal | yaccept abl e aci ds, bases or buffers to enhance thestability
of the fornul ated conmpound or its delivery form The term parenteral as
used herein includes30subcutaneous, intracutaneous, intravenous,
intranuscul ar,intra-articular, intrasynovial, intrasternal,intrathecal
intralesional and intracranial injection orinfusion techniques. WO

02/ U60879 - 60



PCTI USO1 /8855 The pharnaceutical conpositions may be in theformof a
sterile injectable preparation, for exanple, asa sterile injectable agueous
or ol eagiw@uosecesmpensi on. Thi s suspensi on nay be fornul at eBCERSBYH8HY t o

t echni quesS5known in the art using suitable dispersing or wettingagents
(such as, for exanple, Tween 80) and suspendi ngagents. The sterile

i njectable preparation may al so be ast éfAe i nj ectabl e solution or
suspension in a non-toxicparenterally-acceptable diluent or solvent, for
exanpl e, 10as a solution in 1, 3-butanediol. Anmong the acceptabl evehicl es and
sol vents t haicheme I Ienpl oyed are mannitol ,water, Ringer's solution and

i sotoni c sodium chloridesolution. In addition, sterile, fixed oils
~areconventionally enployed as a sol vent or suspendi ngl5nmedi um For this

pur pose, any bland fixed oil may beenpl oyed includi ng synthetic nono- or

di gl ycerides. Fatty aciFuch feoelei c agd)d anq\dgdlﬁ yceri@dederi vati ves

-are useful in the prepa ion ef inj abtes™as are fayur al

phar maceuti cal | y-accept alfl eN@i | s, su as20olive oil castor oil,
especially in theirpol yoRfet hyl ated vrsions. These g\ sol utions
orsuspensions may al so &bntain a | &g-chain al cohol { entor dispersant,
such as those described in Pharnmacopei aHel vetica,Cd J simlar

al cohol . 25The phar maceuti cal conpositions of thisinveM®on may be orally
adm ni stered in any anIIyacceptale,dosage forminclgding, but not limted
to, capsul es, tabl gts g and algueou spensi@ns an tions. In the case of
tablets for oral Y&¥ Nearriers mﬁ#%h/ ﬁeSUcoﬁnDdggiﬁs y nclude | actose and
corn starch. Lubricati 9agents, such magnesi um st eargte, are

al sotypically added. Fgr oral adm nisggation in a capsyheform useful

di l uents include |act and dried céﬁg WO 021 06087 / USOL/ : 488ss
-61-starch. When agueodg ‘jHSpensi ons N ol uti ons andpyopwyil ene gl ycol are
admi nistered orally, the=@actdveingrediN®t jo conbi ned WNT | si fying and
suspendi ngagents. |If desHNe@, certain sWeet eni ng and/ or 1 ri ngband/ or
col oring agents nmay be add@ﬂfﬁﬁe pharnaceUFTEgl conpositions-QL

t hi sinvention nay al so be adm™fi stered in the form of suppositories for
rectal agm nistration. Thesegzonpdsiti ons cham-1L®7prepared bg-avRing a
conpound of thisl0invention with a suitable non-irritating excipient

whi chi s sol iReagentmmandgeeditiensut (2) Nal, aFHF heOrect 8P} dipdi®t ure and

t heref ore wipdielRd+iG@, tNeOH ecfon BuER| MeENt Me@l: | YeoBoRPBRERESUTSIch
materials i ngdyude, iNcey eoMed, | 80Md edi 4 QTH,GOMedHUBIDAC, beeswax
andl15pol yet hyl ene gl ycol s. Topi cal adm nistration of the

phar maceuti cal conpositions of this invention is especiallé usef ul whent he
desi red1freat nent i nvobskemarBhE #PO¥e gBARYWS cddPePaERLsBrEhedpYoFopi cal

appl i cation. [ | OpE C i SKI helbBenpRar pgceuti ca

conpositioné&%ﬁ%ﬁiﬁ%f%ﬁﬁ&ﬁgﬁgé ﬁftﬁhggs%€¥%ﬁ€éé§inPﬁentncontainingphe

active conpamwidszslispeyied Dn stsgolakd dinataofluwprobeaneeses (R3) d6&pi cal

adm ni stration of thecpnpoun f this.invention_include, t .ar ot

i i t ed25t o, CTRRPERE %&?ﬁ ¢ Yﬁ'ﬁéf?b?@ﬁ eﬁﬁfggxﬁg?ESIéégypﬁgpgﬁgne

gl ycol , poly, e o] y Ngec M &Y Hgn¥@Exs and

wat er . AItefﬁ%%i%ég%fgﬁﬁggt%rééggﬁﬁi%g?gggﬁgggi?i%n can be fornul%ted W th

asui t abhg | cth®nrediccicamivntae ni agdi hetadt withcoopuend3andspended or

dissolved in a carrier., Suitable carriersinclude, but L8 not I%&Lted to,
§ 878 Shfax.

mineral oil,2GhbE18@nehoR 1 EGF at eTPHoPYRERBaPES 66CPRERT SRS,

cet earyl al caf\aheods OShYEE0J86RE8! wibANE¥LuahEOhebodBd wat erc,Thad WO
02/ 060879 P U SO 1" /-t8855 -62-pharmaceutical conpositions of this

i nventi on neyasiftedevbpbhcabhg. alBIQRd tBrhvie 3antiate ntesidded apdcthey

rectal . suppository.fornulation_ or_in.a kta orsaul.at i, an.
'Topically-adﬁ?%?£¥ PR tT ngﬁe?gﬁrrggt8ﬁggga$%fagggq?%cFgggglkgafhis

i nventi gp. Then@hghaBeeUAr6 abeparpoett andsthé bdhgandcephase maghed
.adm ni stered by nasal aerosol orinhalation. Suc?,ﬁonpos'tiggs are prepared
accor di ng t o¥tehnpgies, wariefnewari Nadt  akhenr & &Fﬁﬁ@L&ﬂ &E0f or mul at i on
and may be D PpaLefle aSongLitk8Paa! BnSalle, eMRhaykigheazye al cohol or

ot her suitable presérvatives, absorption pronoters to enhance

bi oavai | abi | réyibisonerar boassepadhbedothdr puylifbied »iiag fdash

di spersi ngagents known in the art. 15Dosage | evels of between about 0.01 and
about 100 ng/ kg body wei ght per day, preferably between 0.5 andabout 75
ng/ kg body wei ght per day and nost preferabl ybetween about 1 and 50 ng/ kg
body wei ght per day of theactive ingredient conpound are useful in a
nonot her apy20f or the prevention and treatnent of bacterial infectionscaused
by bacteria such as Streptococcus pneunoni ae, Streptococcus pyogenes,

p— . o r o p— . o r 1 o



These and ot her uses which characterize commercial gyrase 15 B inhibitors

wll be evident to those of ordinary skill in the art. In order that this
i nventi oyyépeswog® ful ly understood, the foll owi ng exanpl eBCHUSIRBSY ort h.
These exanples are for the purpose of illustration only and are 20 not to

be construed as |imting the scope of the invention in any way. avTwwmr
t~c~ Exanple 1 i N. | ~ NO2 v 'NH2 25'564-(Pyridi n-3-yl)-2-nitroaniline
(2): To a s i = 3ot @ANT Igiene Shks gvin DVF (6 nl)
et added 3cnyeraredali B IiRe BRI SHIS N er L o um
phosphat e (3éetame fradiemit), tandfford the desired adduct 19 as an

di chl or o( di phenyl phosphi_naf errocene) pal | adium (75 ng, 0.1 mol). WO

.02/ 0C( 1879 ©&%-PEHFESE§PAI88855 The resulting m xture was heated at 95C for
18 hours then cool ed bgm&,ggggdt qparptiyed ayl ghdpad sbhgowidy| acetate (80
m.). The resulting solution was washed successively w th saturated aqueous
-sodi um b¥ calbonse, Taatls7, amd IR-L7Thdn & ieannsersubgiprEiakd ¥ul fate then

concentrated.in.vacuo. The cqncentrate was ifie t aphy
[Silica Gel SIBEAWE §8ett§tee?‘“e?¥é’s? es“ae(sf’ég?"‘?cfig%‘fe ?%g%f&ﬁ%ér)rg@cgﬂrr%bund‘ 2 (
117 nmg, 54 %) . 1H NMRpre@eeh®d ehbbdinter(t dof fis SirdderittioiH), 8. 35 (d,
1H), 7.85 (dd, 1H), 7.65 (dd, 10 1H), 7.35 (m 1H), 6.95 (d, 1H). 6.25 (br
s, 2H). ExamglatEsNto a-meghodugf tyreprting 3 harseyiabelntre=493- §ani ne
(3): To a sql yti of, ¢ 7 : m i thyl acetate (13
m.) was add%d%%&aﬁnag}@&%%%ﬁm’n d(ragnf%g%h he ére%ﬂ?%ﬁg suspensi on was
pl aced im aadainimtdrdgenatd eraiabpeanmals 20checkpeuoi pallnyef bgehiyas whil e
shaki ng at anbi ent tenperature r__2 _hours. The t t enoved by
filtration &MPUe S5 & P&“E’O&B}Fﬁg}ﬁ‘f’e&%}*ﬁ% %%E‘&‘gf g*%%f%]\rpﬁf]é%'rrpound 2 (115
ng, quantitative yield). 1H NV\R (CDC13) S 88 (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 NHN~CEt H O R' R

WS R WS i
N I s N | a:
SO 3
HN R HN
— o
H7/N\R7 or H?/N\R7
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")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

25 unsaturated, optionally substituted 5-8 membered ring

having 0-2 ring hetercatoms selected from nitrogen,

oxygen, or sulfur;



i N WO 02/ 060879 -66 PCT/USOL/-t8856 |a-11

(5-Pyridin-3-yl-1H benzoi m dazol -2-yl)-carbam c acid ethyl eater (la-11):
To a sol wo me$792- et hyl - 2t hi opseudourea (151 ny, 0.54 nRETHUSBIHESSS
ethylchl oroformate ' S (0.103 nmL, 1.08 nmol) in water (2 nL) at O0C was
added 25% aqueous sodi um hydroxide in a dropw se fashion over 1 hour until
the pH stabilized at 8. Enough acetic a&’d was then added to achieve pH 5

t hen sodi ur’rkac 1 gt 32#é1y§g&;en(g er@cﬁg Q:t@&dfgo[ﬁohutl on of 2 (0.54

10 mmol ) in et ano Tere adde ytlc amount of
p-tol uenesul f sEYogen d TXRS smﬁ,ecbwfndm(ﬁé)femct@zmj nMVRCONd Ribs heat ed at

reflux for 1 hour. [The reaction m st hen c600I Q

.tenperature arEPWthedNﬁFpﬁ et]ﬂw)éﬁéé a‘ﬁ%i( 508 ﬁ%O(L)DT rﬁ[B s’oI ution 15
was washed w tdy aOusoys MaQiksugier oraRd Qhanﬁﬂﬁfél gsked @dgétﬁaﬁnesl um
sul fate and concentrafed i n vacuo. The crude product was purified by

-prepar at$ ve HPEdxm oa aftised, conpatndated10r. partiwRlycpossrugaged; (s, 1H)

50 4 3\ (. olyophignafiy thbstfdrtdys Bl nenbedelrinl) contaiftptlo- ) -

5- Phenyl - 1H bepzeh nhéegpba ottt agkNectéd: f¥omansekbbean okygen, or
bi phenyl -3, 4-diamne (0.99 mol) in THF. MeOH water (5 nmL: 1O nL: 1O nL) was
added cyanogenswiowrt de (5M soI ution in acetonitrile, 1.06 mol). The

resul ting mxt 60 er e V8s Ni OsTh%

reacti on wa ?tls\é\?gﬁgéa eir? Etg@g(@ﬂ;p a%%iugbsgdl um hydr'oxi de and t he
aqueousi¢ ayer sez-remsr)apteﬂ \(\CHB)‘BZQA\C WD 021060879 PCTI USOL/ - 488y - 67
The conbi ned Et OAc extracts were washed with water, brine, dried over

MySCQz, thenYcéﬁ’céﬁtGr'at ed in vacuo to afford 7 (147 ng, 71% as an off-white

solid. 5 BEpgmilee P Qv rdmbdbdd hetd¥bd¥yi | andderocy clyl, or
1- Et hyl - 3-( 5- phenyl 1H benzoi m dazol -2-yl)-urea (Ia- 84) To a sol ution of 7

(40 ny, 0.19 noatbocycT¥k tingl) whereiD sadddransyiisi spbjonaddy(27 ~ L,
ot o BuBe b PReByTHB, 58, Sk, ofBRGIRTRL sHIa ISl g o1
preparajsve HPbLot onaibged, | eng4nols Bxamgr’e GIHH” 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,
20 aralkoxy, aryloxyalkyl, heteroaryl, heteroaralkyl,
heteroaralkoxy, or hetercarayloxyalkyl;
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
25 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,-Cs aliphatic group, wherein two R® on adjacent
positions of Ar, or an aryl or heterocaryl ring, may be
30 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), RS, SR®, OR®, OR®, N(R®);, CON(R®),



Boc. N\NYN~ N % ' Br 10 [ 2-(5-Brono-pyrim di n-2-yl am no)-ethyl]-carbam c acid
tert-butyl ester (10): A m xture of 5-bronp-2 20 chloropyrimdine (500 ny),
N- Boc- et yd engdsmm ne (496 ng), and triethylamne (1 nl) PET/ASHASESS (10 nl)
was heated at 80C for 4 hours. The reaction was then concentrated in vacuo
and the residue purified by preparative HPLC (hexanes: Et OAc; 60:40) to

afford 25 conpound 10 (700 ng) as a whi#8-solid. WD 02/000879 -68 Exam | e

7 PCT/ USOL/ ~88 ( 56D Rt O- ¥y 1H L olgs 4écarboxylic acid
met hyl ester ("f@j&gﬁ%o%s’stsqoﬁéd,&bﬁ 's%tﬁ%/(lgnsﬁf eiag%?ﬁl tsfoé’ﬁifluorobenzene
(325 my, 1.74 gom @F)2NANTRS DYACLRF M HERPTETeN R, aNdR) 20 (RY,2,1. 59 mol €)
in THF (5 nL) was added NgHeém %1. 74 ;mole) in one, por{i on. The (10
cresul ting m xtNfR) TRARGERR'r N (R} TARGQN (B )pguNdR) ThePR oi INEEFENRIPR ol uene
and acidified w 6y Th r ed 7aqueous phase
hashed wi th. TSP ERR O L By R R e (R R & by
.acetate svas adplgb @R )theTsES(OR7)ag o XTHNRO 60RTed 15 until all solids

di ssol ved. Phases separat.ed, organi hase she ith brine, dried over
Na2S04, fil €&EdQ déh@&ht e@?q%aﬁﬂééﬁd?eil%%#xﬁjﬁ\r% g]rapg F8i $8mers were
separated and puri{igd ¥iRyilash chromatography (silica gel, 5% ->20%

et hanol /et hyl acetate gradient) to fford 20 the gesi red adduct 19 (225 ng,
48% as an af fiewseledsd EraH 1R (IB0RVIGHE (QanB0) ds)ang. 41 {1H, d); 8.13

0 02 dcos7s2%8s ] 16ae’d ngbachdeilly watdgedd L fhre, Er e

- 3X- beng@i ni dazol - 5- yldnotéd rfra@d eredd caiitbekithest ast dehes hyhvestéon
(la-156): A m xture of 19 (225 ng, 0.770 mmole) and 10% Pd-C \{'lcat al.¥1ti c
amount) i n MedRtER b )3 BREMMA QK tiRRYing asbagrerpal pinfeehipB, } '
overni ght. The m xt.ur. [ CORGSRE dej, 8 dPepagHo, re-diluted
wth MeCN a-r%d %1( é%m eérrL#?ee%én‘éjiﬁ't reated f\%\ﬂlﬁ %{}anoggﬁ brom de (168 ng,
1. 54 mol e) aimirmicndmEimpertt waid Trenmak i t thegrapsuticabdy effectdveor 4

hours (precipitate forned t he enched, by. e addifion of 7N NH3- MeCH.
The crude rég'tﬁ“}’l}'n ‘Wgsa 1@%%%t$§t€%ﬂ“ﬁl%a%%gaaﬂﬁ %#!rtgétly f1ash

chromat pgraphed (silica gel, 10% ->35% 7N NH3- MeOH CH2Cl12. gradient) to give
t he pure am nobenzi m dazole as a white solid. The purified

ani nobenzi ni dazol e was di |l utgd™K DVBO (1 nl), trgeafeg with excess ethyl
i socyanate (0.5 20 nL) and h aA/e to 80 C for 3 hfjuas| The reaction was

P
R? R?
W W
| |
N Ve R3 N S RS
- -
\R4
HN HN
‘e or R
IIIa IIIb

or a pharmaceutically acceptable derivative or prodrug
20 thereof, wherein:
W is nitrogen or CR%;
R® is selected from hydrogen, halogen, -CFj, R’, -OR’, or
-N(R")2;
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



cooled to roomtenperature, excess ethyl isocyanate renoved in vacuo,
azeotroped with MeCH {thrice), diluted with MeOH (5 nL), treated with NH40H
(2 nm), syolohwesed to 80 C for 3 hours. The m xture was cBETAZIV8F0o0m 25
tenperature, concentrated in vacuo, diluted with 1/1 water/brine, and
extracted twice with 4/1 ethyl acetate/ethanol. The conbi ned organic
extracts were dried over Na2S04, filteré® concentrated in vacuo, and

Exanpl e 8 09 P /&EQ.% n88Py EhBshiclteqntyr aehedreal | ica
gel, 5% - >30>’//\§)¥%gfﬁl—§E§]dgv %]g-g%léﬂ-gr adi errllt ) §?o gl vellg ee§§3| red product
| a- 156 cont am eahgdconthietingl ouRearinghbdederiodbmmss taeltantadedEnam h wat er

and filtered to,give ure Ia-156 115 41% 5 over four steps) as a white
,solid. 1H NVR P3BEORRE, QEEE8Y: ©f1! 8‘%% br s); 9.94 (1H, br d); 8.32

(1H br d); @ 264 %H aPé ghch7lﬁaegéh|dem:19) selet@ dlifrom Ré7- 28 (1H, d);
7.12 (1H, br d): 3.78° (3 2H, dg); 1.12 (3H, t) . 10 la-157

1-[2-(3-&thyl - haépqg)l-,3ENbe|SB3» nOEIa,delSs)yI,] NREORRT ARSI (R ar boxylic acid

(Ta157) A SoFtEw b1 TACEs poa o Feo ol KR FOORRRTCE RS ) “uie

refluxed for 6sbow(®),ThersareO.RN; vérs Rhemd ®3| adet @akeamtogeneieat e,
concentrated in vacuo, and azeotroped sequentially w t h 20 Nemétvm' ce) and

acetone ({wi ceformné Fusar H@S@Gﬂr@ﬁe\ﬁe&r PAFFSSY iun filtered,
e e S Pl i A ko 40

7.79 (1t s); hﬁa e ropt ohsbSe(l2idt eZb fijam 5ifrhden 2igxygers,) 108, 20 ( 2H,

dt); 1.11 (3H) )1l Exanpleg WD 02/ 060879 -71Exanple 10 O ~N O~ N NH N=~
O HN HN- ~ I\/Eléu YT

R* ig selected from R®, CON(R®), COR®, CO,R®, COCOR®, SO;R®,
SO,N(R®),, or (CHj)yR?;
y is 1-6;

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

Ar is a five membered heteroaryl, heterocyclyl, or
carbocyeclyl ring, wherein said ring is 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 R’ or an optionally
substituted group selected from alkoxy, hydroxyalkyl,

25 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

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 heteroatoms;



PCT/ USCOL/ . 18855 A solution of la-157 (20 ng, 0.051 mml e) and norpholine 5
(0.050 nm., excess) in DMVF (1 nm) was treated with PyBrop (20 ng, excess) at
room t enwen at/es0879 The resulting m xture was stirred over nPGHUSOVIBHS di | ut ed
with 4:1 ethyl acetate: ethanol, washed with 1:1 brine: water (five tines),
dried over Na2S04, filtered, and flash chr omat ogr aphed (silica gel,

5% - >20% 2N NH3- Et OH/ CHZC12 gradient) to %Tve la-170 (13 ng, 72% as a
white solid.pd R\MS, 38dep éM%ﬂigxéf@hﬁ, l4hdBeYh BRYERPrORALEaOERET
conpounds of formﬁ a’l By nmet hods substantially simlar to those described
in the above Epaspltéons- ©fard,t lcasan lanydt gt deetiersohdmesing vimayhee
characterizatign data for_these conpounds is sunmarized in Table 3 bel ow

.and i ncl udes mt@&eTpLeBeLhesy YR L Io A R R MR A O AR Lis

summari zed in Tabke 3Deliovneh®edied 'Tisadesiong es 1H NVR data is available
and was found to be consistant with structure. Conpound nunbers correspond

‘to the cénmpoemch Rintier sndenentient Mainelected fupn oo, dpatagerri &8t on

Data for Sel ected | a56 sH gl gz 1 sy WO
02/ 0C11879 -725€kn§¥£§ﬁ%i§§%g§?%béRVgﬁ%hiHH%ﬁRHQR'|35%£?ﬁ'HcaN%R)z’
NVR282Y2288Y12 8214 23 36%2 1 0¥GASY6AR 93608 (1RD6 YLD2ZBRY3 2851324 Y12336Y

- 15326Y1416344Y17361Y313Y19360Y18399Y21 84Y20314Y—2331%Y223 §Y26342Y24249Y3
4298Y33356Y3625035R ISV 38UG T39O v AU 898 R by NAR4 “1%44338- 386Y46

SIS A A AR

- 352- 66326- 65409 X 4866 (IE0G Y ?H2BI YHO0FTY732BT {GRDS3- TaQBO{PRINARY77371- 7628

|2aY_?ﬁ/i&igYLE/gﬁgY%lpgg%%&ZﬁO@é%?é{%ﬂ' o\/}@ﬂgllpgqgizgz h 73 PCT/U SO 1 /4885s No.

NMRB532| - 96442487370y 08842n 89868382 99 Y4 446¥0d329- O34A¥408Y X 294 Yg8389-
100370- 101280- 102370- 103312YI 06409- 108300Y109394- 110467Y111367Y112343Y11340

9- 115298Y116343traigdd- Bl&ydaY119296Y120296Y121322Y1 22340Y124445- 125382- 126
3731 0v138386" 198 SRTYRAOIBLYT F1aad 10531 DVIAIETIV! J43LLVI 45353. 146400147326
Yl 48411YBA03dp0 50 - add 1h - 4b2 3l d¥épa8RaEN Tt 5388 YeEERAg£ 166 z&X0D OX5®ne};59328-
160--161-- 162 J Ry L S R e B0 938 Var.
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:

N
»-z
HN,
R® I
25 or a pharmaceutically acceptable derivative or prodrug
thereof, wherein:
Z is 0 or N-R*;

W is nitrogen or CR?;



WD 02/0C0879 -74 PCT/USO1/~8855 No. |a-M1H NVRNo. |a- M+1H

NVR167350- 168298Y169' Y170- _171'"'172-_173""' 174- _17536SY176' Y177377-178-YI 793
67Y180- YIVeQ 82868 72366Y] 83330Y184- 185" * 186- _187- -1 88- _ ExamplraisbP469¢5 ase
ATPase Assay The ATP hydrolysis activity of DNA gyrase was 5 neasured by
coupling the production of ADP through pyruvate kinase/lactate

dehydr ogenase to the oxidation of NADH. ®Fhis net hod has been descri bed

previously RPanEr aededted lieih nid20ged, Yadlogedeor,26R7 2L342) .o ATPase
assays are carried_out at 30C in%%b Buf f erod é%ﬁdtiong'confaiﬁgdécioo v
TRI'S pH 7. 6) 178(Rihwg012, 150 mM KC1. The coupling system contains (final

concentratigas) 2.5 hasphoenal ruvate, 200 ~zM ni cofi nam de adeni ne
di nuc|eotidg€a(§£\oﬁ$, @%ﬂyﬁMﬁ%&?E%yﬁ L3agyy ¥he g i &2 1d dd g &y m

| actate 15 dehyﬁtmgﬁaaiy.sﬂasaaegﬂaaabyeaFy&g €30t kP2 (MErf2B2a5uUReNi t
from St aphyl ococcus aureus) and a DVBO solution of the inhibitor to a final

‘concent rati on ®¥batdsrensddedthadorkBorpasitsannioft & etakenl togethey
i ncubat e for . . NYE t P aGgt.i i n_started t he 20
L PRNR! had eollie o HiGed 0N ol R R PhEER Py

addition of ATP to a fi concen 1'on™0 of NADH

di sappear ance ans8dGrasedpyedptiohalbpasubedieueedt e scaembereld ¥Ang nut es.
The percent inhibition values are determned_fromrate versus WO

| 12/ 010879 PCTAUSE9/ 018853N978RbAKCALPEE BRIBFSLA ExoanaisroIesport ed as
the average ofog@igbhcabe ¥ahegs, Table 4 shows the results of the percent
inhibition activity_ of selected conpounds of this 5 invention in.the Gyrase
i nhi bi t18n &SsapdaR’|are. eatkoindependennly TheleohpdufidomuRbers correspond

to the conpou rs~i,n Iabl ' un jsNg clikvity designated
as "A" provi dglgagg eﬁbeﬁ#’i% i’bieqy}kon&}gag@ g‘i‘?‘g‘?ﬁf@ B@&an( ,)%:'orrpounds
havi ng an acti@@NYRYG ,dORCORA ENRASRE)B, OR?, ded, ke perceiie,i BbLRY tion val ue

bet ween 50 and_ 75 @grcent; and_cqnmpoundg having an activity designated as
"C' provi ded aSPRY Fenhe: i ARi BREPIH ivaruR  grBdt B anantasepckegptherstgapl e

4. Gyrase Inhipbiqry AGLLY! t¥nohePPLELHCHr BIPLYIYSy unsaturated,

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

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

20 y is 1-6; '

R® is selected from R’, Ar, COAr, CON(R’)Ar, (CH,),CO.R,
(CH2) yN(R7)2, C(=NR'®)-N(R"),, C(=NR'?)-NRCOR,
C(=S)-N(R’)2, CON(R"),, COR, SO;R, or SO,N(R7),;

Ar is a five membered hetercaryl, 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®, NHCONHRS,
COR®, CONHR®, SO,R®, NHSO,NHR® or SO,NHR®;

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

30 substituted group selected from alkoxy, hydroxyalkyl,
heterocyclyl, heterocyclcylalkyl, aryl, aralkyl,
aralkoxy, aryloxyalkyl, heteroaryl, heterocaralkyl,

heteroaralkoxy, or heteroarayloxyalkyl;



No. la-ActivityNo.
l a- Acti vi t y1B2B3B4C6A7A8A9A10A11C12B13A14B15B16C17C18C19C20A21C22C23C24C26B
33A34C35088 ABT@MBBB39CA0CA1A42CA3CA4CASCA6A WD 02/ 0 187 PCTNB01/48855

PCT/ USUL/ : 18855 No. | a-ActivityNo.

l a- Activity47C48C49C50B52C53C54C55C56C57C58C59C60C61C62C63C64C65C66C67C69B7
0C71A72C73A74A7T5A76C77C78A79A80C81B32A8AREB5A86C87C88C89CI0CI1A92CI3CI4CI7A9
8CL00CIOI A each R is inde

1020 03C1068%08C1088 153TRTRLEBEl Y3 P TERT BoR oM A PSEr G #Pa1 22C124B1 2
5C 26C127C128CIpB0bBITIRI SubsWX02£8688Iphatic BEGUPSRalihgl89E5 tho.

| a- ActivityNo. ., )

la-Activit y132%1%3%&13”2%&%5cﬁ%eEﬂ%7’&13%‘&1%@%1%&4&’{%‘2@%3@1&%14501460147B

148C149CI 50815} 6358645364 b CAABAL BEEA84E1 BBE1 390180 CHBI A1 62E1A3CL 0 C16SCLES
Cl 67C168C 69C170C17]1 C172C173C174C 75C176A177C 78C179C180C181B182Cl 83B184B18

'5C186C187C188Cix Eramper, 7sdtSuatedt b hnsgtTlestiedgheteroqyicd ik diing
Compounds of this:jov i re_a tested 5 for antimcrobial activity
Re01bg Bh £8 LRFEeheRekpat

by susceptibili ing in ~98Fén assays were performnmed

wi thin the gfi del anes-@f alfipHaaties igMig,S WIREHEEN @O VY i G Sjudent WO
02/11C0879 -78 PCT/ U S(11 /8855 practices: "M/-A5 Methods for dilution
Ant i ni crobi al EREEEPPEB| PF tHX TeS¥ s oRTBACOEr NGLERQRTBLOWLASH oMayaltley ;

roved Stan = £l i & 3 :RUbL | [ h_a
fﬁf\ti \l;i otics ?‘?\é%ea o?% %%@Ng&éigﬁnéﬁgggz I‘EHF%BEE;J?%VB:E%%: ggs f St 2
Publ i she®s. W | thoes todsik|kemserd@9fhsedoriifdg;essential practi cal

techniques in lahgratory.antihiofic testing.. Essentially, several discrete
bact eri al CSIaSb?i g‘s t8 f‘%d%’e?aSﬂ}:LYf F‘@iﬁf“’§%§t Eé&%&’xﬁ’lla lnges + @hsferred
to an approprindg rt,qRaiBabkoltly, MrEi uskSucir@s J¥EB, nIRPP) e g% )yhere

appropriate for the nore fastidious or gani sns. Thi s Was grown overnight to
hi gh density fEPN OREEORY £OR%er CORhoERNIRS) ¢ dFPCRR%N SQRYi ve an

W 'tornati vel y SopeR Sy SUPE e N R Erca i AR a1 37C for
about 41530 8 M¥é&RUTYNRCO,RE, QOIR LT ANRINMIRS)gf RXRPELSORF, N (R) T.NRCOR®,
N (R) ToSO;N (R%) 5, N(R)TaSO,R®, T.PO(OR’),, TaOPO(OR’),,
TSP (OR’)2, TwPO(OR’),, or TLNPO(OR’),;
each Q is an independently selected C;-C; branched or
straight alkyl;
20 T is selected from -Q- Or -Qu-CH(Qu-R?)-;
each m and n are independently selected from zero or one;
and R' is selected from R’ or Ar.
The term “biological 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 “biological sample”
also includes living organisms, in which case “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,



turbidity of a 0.5 MFarland standard (approximately 1.5 x 108 cel |l s per
m.) and diluted to give the sane CFU per nL as above. In a nore conveni ent
met hod, twe o02/0819 um 20 was prepared using a conmerci al | y pavaisosidsss

mechani ca

device (the BBL PROWT System that involves touching five

colonies directly with a wand, containing crosshatch grooves at its bottom
foll owed by suspension of the bacteriai®-an appropriate volune of saline.

Di lution toggf t &_?ﬁfé}p&r ] a.t.tleIéJ nopulum Aur%%i%%’e%?fw%g&%%f)% .

cel | suspension

brotH used for testimng consis nt ed

with 50 ng abllesofl Gmd 2 .andi2EmareparidabfcdiiisiSicnsaise il ukben panel s

of contro

anti biotics were made and stored as in the NCCLS standard M- A5,

-the 30 di | SR MetROas) Fitealdefr Wainggt iRehare 128 ~, g per nL to 0.015 -, g
per mbL (by 2-fold seritgle ddnddi¥s of&H St démq%lﬂsai@r sdissol ved and
ay,

diluted fresh for experinentation on the sane

e sa of 'Simlar WO

02/1160879 inhibRCHrgSeT/ 438sEer amek tefrmriorek by adnHmaasi @aboyeapei ng used.
The test coppounds and cantrols m%%$ g%s enged into a multiwell plate and
& ha® nn%ﬂ

test bact er ii&SE§dEFT PR BEVE,

Wi ith Re approxi mately 5 x

10" CFU per anglimiafébliae addiRdleyw iz wiit ifflrdbi s esudd S MBI &
i ncubated at 35C overnight (16 to 20 hr) and checked by eye for turbidity
or quantitaf&§a¥i-t hTae BAdis ofl &he csadbirtiore ussthoiont both niehe

e ol oY SaneRakal bAd CHeChnlal M RS o SR OF St Va %Y, o0l o

the 10 m croor

i'smtested does not grow. u

conpar et t osthe fapphopn zhe Exampdezobediowed i n the above two publications
to ensure that the range of antibacterial activity is wthin the acceptable

range for this standardfz@¥*3€Sayniibitas%e of W itTeentestit ©Bf the M C
assay for sghaghideaeqRauNdaIeh thiet dofpCheh'be HimfATRAUNG uber s

correspond

o the compound nunbers in Tabl e 1.” Conpoun aving an activity

| evel desi gphaznageutAcapr oomped idd omisC fofr lagwsi ntiltration glarianineipounds

having 20 a
and 40 [ag/

SR o e bR el o

provi dexb ant¥l €rehtgeeapeevehtnadbldctedialMinfection which comprise

20

25

30

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



25 Table 5. M C Val ues of Sel ected Conpounds No. |a-ActivityNo.
| a- Activity42 - H58A90A92A98B112A116C117C118A119C120C121C122C133A WO

02/ 0087WVOCTH4Y8B0OL /:885s -80 No. |a-ActivityNo. PCT/US01/48855
| a- Acti vityl 37C138C139C140Al 41A142A144B145B146A147C148B149C 50C151C 52B153C

154C 56B157 - C158C 59C160C161CI 62C163A164C16 5- Bl 6 6Cl67-
C168169B| 70C17| H173B174C17SC177C178A179CGB0BI 81C182C183C 84C 85C186A187B| 88

A196B197BI 9&@ Wid e e daye FRRsEHPEGs 3, TheT o{negbogégen&gfsof this

i nventi on, i s .apparent that our basic constTuttTons may be Pered to
provi de ot he QQQ%&) Bremt®35 3M%h utilize the products and processes of

this invention VIO QHAGASSrtedled |aiPILLE0L BADS 1nfenfilR! nod of

+decreasi ng bacterial quantity in a biological sanple conprising e step of
cont acti ng §§i1@tl§|solt6b|acal}3t%pla§ \MQSGrlbed calnpoancobftfeatithg h: Rl1 R2 W

oo ek, IR ) NP 0 S SRR, 0
further compr1s1ng the step of administering to said
mammal an agent which increases the susceptibility of
bacterial organisms to antibiotics.

According to another preferred embodiment, the

10 invention provides a method, as described above, of
decreasing bacterial quantity in a biological 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 pharmaceutical compositions and methods of
this invention will be useful generally for controlling
bacterial infections in vivo. Examples of bacterial
organisms that may be controlled 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 pneumoniae, 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-nosocomial

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

non-nosocomial uses include but are not limited to



Ra is selected from hydrogen, halogen, -CF3, R, -OR, or -N(R)al Rl is an
aryl or heteroaryl ring, wherein said ring is optionally substituted by up
to four ROQOWN@BE N an RO substituent in the ortho-positi egraiseilssseken
together with Ra may forma fused, unsaturated or partially 5 unsaturated,
optionally substituted 5-8 nmenbered ri %rhaw ng 0-2 ring heteroatons

sel ected fromnitrogen, oxygen, or sulf R2 and R3 are each independently

sel ected from; 3@, %Irggﬁ:n, 0 NRGON (R6) a.
10 CON ( R6) ™ “’%ﬁ‘?%%% )Ff%d}‘t‘,%@ W% S0~ R
SOzN ( R6) 2andr smsomfssnm :mzfea:tcidaﬁs AarimtrkebdageideritPeéOidng, f used,

unsat ur ated _gr %grtl al Iy uns zit ed, optionally substituted 5-8 rrenbered

ering contai ﬁflﬁlg YWHA §i1py Nept ISPETISHIPAEHEES | ng het er oat ons

| ected f t ; f R6
€ coRe. C02R6, | CoC0RG, “Sarre N e copb el LARRIem o TR

‘|s sel ec5 edphﬁ@‘maR'eutAlcalmNaCC@@ﬁ(aﬁl)eArder(MWFbr (pﬁﬂrx)gsyl\bf R )z,

CON(R COR,
SR or SHIREREPRPORFEs, of (HIY asHi e S FR9 Bt B AA o
car bocycl yl compesivhens ItoS&ird:altl R ipreRRintonald Yab%’l}@-ticiéﬁ@f'ff’éfdulo to

three substituents selected fromoxo , hal ogen, CN, , NHRB ,
NHCORB , NHEBRARESrSEORe , CONHRe , SOzRe |, NHSCZNHRe or SOZNHR8 ; each R6

is i ndependent ly sel egt a %&&@égth%a}?ﬂgzg%tdc%g %e‘fezllr%t%/%ce%/?éﬁgﬁ&

sel ected. from al koxy, roxyal kyl rocy

aryl, arl kprpdangr'km)eynsaayxbrapylalrlnmlc,ewtamﬂw )élcceliﬁiaﬁ:fl@@di@) ,
het er oar al koxg g ar ayl oxyal kyl; each R s independently selected
from hydr og&R SF aﬁa ‘p} Phnan $s588s Ot tbeTadeaEtd i HAAMRPWHE t 0

si X car bonsofOtht¥Oi Rvedl ibRE wHaR nhbbag‘a@uriﬁ'&%fhta%&%rl“?{ th the
nitrogen optionally forma four to siX nmenb saturated or unsaturated

het er ocycl i EeFiR§eRbvi A§ sapabdet I@lfeprmudu@@t orsitheB direxctQly @fr al | phati ¢
group, wher o] siti.ons _of Ar, or an aryl or heteroaryl
ring, may bghfaéﬁégt@ge?hg %lg%ﬁ% E’g Bilﬁt VERHE SO e 0 forma three to
si x nertser erlnhmb!btlornmg aeatireRAietabondepe pae Hdgy &Rl Q‘He&‘écfﬂ om 0xo,
hal ogen % ;IL' al_oal kyI) R6, SR6, OR6, ORe, N (R6) z, CON (R6) z.
5 R ) PRFRECY é:‘éﬁ% fegdyRtiVRE Pr; Proguugs arestirEe  SO2N (
R6 2 ~ N R6 2
) &h&)lﬁ&%gé i:.héI Blga)raITQ%llg.t?fso)f %PERN) ‘“P%&%B%@%% ) r

N{R)TnNRCOst, ( R)
TnNRCOR6 vg)ggvgag ¢g 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,



PCT/US(I1 /-48855 8~ N ( R) TnSO2N ( R6 ) z , N( R TnSOQzRs , TnPO (
OR )z, TnOPO( OR )z, TnSP( OR ) 2, TnPO( OR ) 2, O TnNPO (
OR ) 2 weemdsogi s an i ndependently sel ected Cl-C3 brancPeBUSOI/488F5ai ght
alkyl; T is selected from-Q. or -QnCH QnRz) -; each mand n are
|ndependently selected fromzero or one, _and Rl is selected fromR or Ar.
2. The nethod according to claim1, mhe?éln sai d conpound has the formula

la or 1b: Fgaﬁﬁhérgge,tagﬁ%hé&éuf@ohb&eRscle% peitREn @%ﬂ%@ﬁﬂhd@é,'a b or a

pharmaceuticalTy accep derivative or prodiug thereof. 3. The nethod
accordi ng tdnglaconatewhéoéeqytauafaOﬂpoanbaN&sudﬁ@n@tanmﬁpnmﬂﬁQwes
sel ected fr€n1the

o, .

.aryl or hetB\BaFF ?& uc? enggyéegg ptl%ﬁ%i QEEEBUFESm
hal ogen, CN,efPSREraOES, h@ tBﬁané) nghﬁogQ%R HQ&%bcﬂﬂafldgj«F?)Z Ar,
(CHz) yCO2R, or ( CHz ) yN ) z ; and (d) RO is halogen CN, oxo, Re,

i+ SR6, OR5, Nwy&sPbrompdm|, (hRgrplgdldez Rehydzopyethkan ona4g, R ) TnCO2R6
ool GTNDE0EEe AT Ta WS Bpsh et 2- 0N () 2
naphthalenesulfonate, nicotinate, nitrate, palmoate,
pectinate, persulfate, 3-phenylpropionate, phosphate,
picrate, pivalate, propionate, salicylate, succinate,

10 sulfate, tartrate, thiocyanate, tosylate and undecanoate.
Other acids, such as oxalic, while not in themselves
pharmaceutically acceptable, may be employed in the
preparation of salts useful as 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 oil-soluble or dispersible
products may be obtained by such quaternization.

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

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 to, 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.



PCT/U SO01 /A8855 4. The nethod according to claim3, wherein: (a) Rl is an

optional Iy substituted aryl or heteroaryl ring; (b) RZ and R3 are each

i ndependeyh byosagloect ed from hal ogen, CN, CO2R6, OR6, or RBETUSBIASSRS | s

2R, COAr , COR, CON( R ) z , Ar , ( CH2 ) yCOZR ( or (CHz) YN (R) z;

and (d) R9 is halogen, CN, oxo, R6, SR6 CR6 N (R6) x, CON ( R6 ) z

SOZRGNE)Z, _CI_:O\I(EI FO?&IEOI% N { E) T"COZR§ N (R TnNRCOZRs N (R TnN(R6)
n a Yy , W ggf@ ; ¢ "

5. The met hod accordlnéetog% é?g?mmﬁéﬁg%n sa agg% o&ﬁ&gh§?§gﬁgrgrR§03ez

features setgebed toom hbr-goRip cemsisti bhasf ma@abemadndmt@madort@l |y
substituted ring_ selected from phepyl,

q e
. thienyl, py®iRRE}EDL) m’:aggghe{ ypthl & Gaglgyu i °fpﬁ“&f(r): ,-%, ey yriayl,

-

a”ino'pyr'g%ﬂan¥h1CHUBBQFky déEEBBPGEﬁb Qﬁ%&b%ol%@ﬂdﬂyﬂdﬂb1VGQ%’Rz s

hydr ogen, oxy, am noa or hal ogen; (c) R3is ydrogen al koxy,
ar al koxys, othbakogen; ( d ) R4 i s hydrogen or { CH yRz ; (e) RS is

ox0, Rb. SRS CF6, N PREFmceBERCRLRY ev%%%zl%sca)ré%fes%*@t"“ Yo N

R) TnCO2R6pe ﬁse&hgnn‘%h@ﬁha%aeéuﬂgchq eoRipdsT.t i\wher & tr(:as) RL is an
optional Iy substituted rlng sel ected from phenyl, 2-pyridyl, 3-pyridyl,
7

g C%/[J Is cgf /81§h1&57engn0npy~npm-l b, buki aagopot- yiiminedi&roi Apr VO 02/ Us0879

) ) p (o nyl |
an1noben2|nF58?8P rEr ¥%§m3hﬁ %g) |ssﬁ§ F%g%h X ckgﬁy?paé?%%gfkyl or
ha|096mm>(Cer&eu&shy@negeas hhhﬁnyseamm h@bﬁmunyIhﬂﬂﬁ§r1sqbstanq¢s| S

hydrogen or ( CH2 ) YRZ RS CON
( CH2 ) yN guRrh ?Szph%ﬁha%FSy aélﬁclsm%al S‘é’éﬁi’ CcﬁP 1@0 P%aé CH,2 )O?%mﬁR( R(E)S;
a. CON ( R6g %a&e@?@@taa%l@c@rhd@%xt@eé\'df Ratuh g6 . 7. The

nmet hod accor Ing to Claim1, "wherein said conpound has the fornula Ila or
l1b: R R2 Wegetable fatty acids, water, salts or electrolytes, such

D

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-tocopherol, 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
nprophylactically 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



RB NH~-OR-INNR~ or R~ Ila Ilb or a pharmaceutically acceptable derivative
or prodrug thereof, wherein: or a pharnmaceutically acceptable derivative or
prodrug tWweigmbs7owherein: Wis nitrogen or CRa; Ra is sel BCT/H0488FA

hydr ogen, halogen, -CF3, R, -OR, or -N(R)al Rl is an aryl or heteroaryl
ring, wherein said ring is optionally substituted by up to four R9; wherein
an R9 substituent in the ortho-positioﬁsgr R1 taken together with RZ may

forma fuse : at paLtialdey t t&sh j Idy sibstituted
575 member oahe Ape et G s RE AT N ek s TR 6, ¥
het er oat ons aneliedbedcf,r am antiedeflamagary agest f g ;marnd R3 are each

 NROODRD. | NRBERLREOFese deRipiReT 3 1ipqRasess R EHY 2, ooRs |
CO2R6 CCC@?@OkiﬁQ?BﬁtagggagtﬁR@h 3 mmRin WA s Mt Rlarfgh 8- @dgcéaken

together to forma fused,” unsaturated or partially unsaturated, optionally

- subst i t U8 ed agedtnenbepad ir-viigado@genti,ng CYXaking het agreworstacterted from
ni trogen, oxygen, or sulfur; R4 is selected foromR6 R6, , CO02R6,
COCORG, S02R8, 1EHUROMOEMIAteY, 5 PEORERgLlandin ]r jdn %% A‘%asics 2% ve
menber ed heh%@qrgybhif@t@r@@hcchlmpdi)fnd:,ar bocyclyl ring, wherein said ring
is optionally substituted by up to three substituents selected from oxo ,

ha | ogen, CN, N02 , REhe @repPourdRBof MdeRdnNveRfdoweay keorenp e RiRE |
SO02R8 , NHSQ2NH A ; | S.dpden t ed fromR or
an optional Iq';?/l ?5%5?& Fuiqégﬂg%ﬁoggaglg}e??’efdﬁdr om a%&%,g%@%ﬁ%ial kyl,

Eet eroc;w:: yliﬁfbeitdm&?/glefnellﬁ;l iy ,viarql/ll?,nchrﬁﬁytlhrearjaigodws' easgs oayal kyl ,
eteroaryl, heteroaral kyl, heteroaral koxy, or, heter oz | oxyal kyl ; _each R
i s i ndepend&fONFing &b dFRgremidio G SVeht Wht9 r%*r’fa%:"s%b Jr%/‘iht%ﬁe

al i phati c gLQUR RaW BY PR e isl X TIOMetHIdd WE R r&ikhdier Sag@e Dt rogen
taken together wth the nitrogen optionally forma four to six nenber,

saturated odosaget lexedd laderegditenanitsy Hawihey skected lpyetimeser oat ons;
or an aryl GF RECBPBRY AL A ARkt b AT TR o8BS Vening
atoms tps f or@chntifiee .t o six nenbered fused ring; WO 02/ (1(r0879 -87
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



PCT/ USQO / : 48855 each RO is independently sel ected from oxo, hal ogen, CN,
NOz, Tn (haloalkyl) , R6, SR6, OR6, ORe) N (R6) z. CON (R6) z. CON ( R)
COR6 , COR§02/0608WR6 , COzN ( R6 ) z , COCOR6 , SOZR6 , SOPNT{URBY4885S N (R)
TnCOzR6, N (R) TnCON (R6) z, N (R TnN(R6) z. N( R) TnNRCQ2R6 , N ( R)
TANRCON ( R6 ) z, N( R) T"COR6 N ( ) TANRCORs , N {R) TnSOzN {R6) z.
N {R) TnSCzRfi r TnPO (OR) z, T"CPO( Yy z. TnSP( OR ) z, TnPO( OR

) z ., O TnPRLEr SRe éméuntsaeb frbtean independantl yveel esl ektehded
branched or straight alkyl; T is selected from-Q or -QnCH (QnRz) -; and

each (rjn andtpearedl qgepemdeagaynsél bacsaripdminfestdonener gismasafet hod
according to claim erein s a I features
-selected fromthe grpaghCSRQPgPﬁ%g %??E?gﬂQ&E ?59%& %&F?ﬁngﬁf§ﬁsubstltuted
aryl or het ghQ@hykteigd; wibh &hé@damlb&ete@@htimd@mmi@ﬁ lyhesel ected from
hal ogen, CN, CO2R6, OR6, or R6; an%eg%l R9 is hal oge CN, oxo, R6, SRG6,
%?E R&lz(%e)eﬁfefgfpﬁ%ggiapmmpr YthlgloREalm )VaFﬁGngRG N (R)

) z , COR6 ,
SOZR6 gﬁéﬁ f %@I é Sh?ﬂe met ﬁog‘ g(h;%or g%%utnodgg%;l %148263 wherein: (a)
Rl is an Opihoaﬁthpnsabet atimt ad s aeykedodi nheombdaaydian rtgxer(ap)lem wirtd R3 are
each independently sel ected fron1h%Io n, CN, ,  OR6, .or and (c¢) RO
is halogen otlerorgenks, SREY TRY, %§8}3259959 %ﬁ?%e%Fla%%&l , CON ( R

: ogc %@G?aggto Mhe aIﬁ@BECZRQJtMIEEkiBQHQ(RG) z, NOz, Tn
(haICaIk I , or SO2N( R6 ) z WO
02/ 060810 ﬁaarmaceutlcal or prophylactlc 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. Alternatively, 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 invention 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 techniques.



PCT/ USCL/ - 188s5 10. The met hod according to claim8, wherein said conpound
has one or nore features selected fromthe group consisting of: (a) R is
an opti opal docesostituted ring. selected from phenyl, 2-pPeTHHII/H885pyridyl,
4-pyridyl, thienyl, pyrimdyl, imdazol-1-yl, imdazol-2yl, pyrazol-1-yl,
am no-pyri mdinyl, quinolinyl, am nobenzim dazole, or indolyl; (b) R2is
hydr ogen, al koxy, am noal kyl, or hal oge'r?o'(c) R3 i s hydrogen, al koxy,

aral k , hal D10 G4 Ea%e)
ol ko) o hal09en s bt 0RO s Buchie) O

COR6 , O NfprR bﬂm@@zla&llelnngmabeltmarmmuorg tﬁpm@ﬁambe wR@r ei n:

(a) R is an optlonally subs ituted ri seI tedfrom pyridyl,
. 3-pyridyl, &ﬁfﬁr tbl QRIL‘IQ 9L EyIsq‘bsé}%{lj(ljsazo 22yl

pyr azol - 1-y bny, jamdhadepid i bél@diﬁdulfb/dedae[& ng slazetinigues
i ndol yl; (Db) IS r?%{ogen"%g | koxy, am noal kyl, or hal ogen; (c¢) %g s

hydr ogens alknown iar dheoart orsimg cyeitaklel qlERZFIFSangly@F o‘@%‘htbﬁlg( CHZ )

sz ; and E:ﬁ)q Rg“lﬁl)s i oga q(\%lf\’l% eﬁz%%pﬁwén%%&@i%facc rdi ng tg

cl al m 1 V\h%r It $.al ctr@wndtéwamjmatmmﬁepamtmnlmm als®\(be240G0879
89 or llla II—b PCT/ USO1 /:488s5 or a pharmaceutically accept abl e
derivative @temide dqiarhale SMEion OF | UTRIIOHI HF TRORREOFLC

sel oot ed 1 QAN WAL T £ Rope O sofhenty (Fob gxallble A 19

optionally to three RO, wherein when an R9 subst i t uent
is in the ordsha paslivtion afn H,ng—hmtm@llcm smmmgu@rne angebbabifen

t oget her V\ntthtofor tion sub |tut
cont ai ni ng 0"&R4GIRP g]r%gt‘ﬂ%s aﬂ'é%'%/ ef % gﬁ?yééﬁglEbﬂsul fur;

Rz and R3 arv?at?ékCh lil @%i\ytﬁ&ﬁe&ﬁ&dléé@@ﬁ% sdﬂﬁldmocﬁlbr:.@bl SR6 ,
OR6 , N( R6) Z/, . NRCON ( R6 )_z R6 ) z , NROOR6 , NRN (
R6 ) z , Ccmb],umne Imlorsozwrlmzl\ﬁ{m? ‘211%raRRSOst or Rz and

o ot e P R T8 SR o bbbty
ngt eg%%iggﬁé nﬁéﬁ%gd n‘dsr)numis rogeposexyaey, bbandufixed ®41i mayebected from
’ ( )eéployed fﬁg¥§hlé§xgiﬁkhg¥¥gm on82h££ dlgiycerlges( Chz ) yRe |
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. For oral administration in a capsule

form, useful diluents include lactose and dried corn



y is 1-6; WO 02/ 060879 -90 PCT/ U S01 /8855 R5 is selected fromR , Ar,
COAr, CON (R) Ar, (CH2) yCO2R (CH2) YN(R) 2, C(=NRi~) -N(R) 2, C
(=NRI ~) wdR@os7€ (=S) -N (R) 2, CON (R ) 2, COR SO02R PET/ESOISEFE ) 2: Ar
is a five nenbered heteroaryl, heterocyclyl, or carbocyclyl ring, wherein
said ring is optionally substituted by to three substituents sel ected
from oxo, halogen, CN, NO2, Rg, ORe, NARB, NHCORB ( NHCONHRB, CORe , CONHRB

, S02R8 , N§§E$NHR8 %,eﬁotaggie%us %@%@leaéiioag ngrpenieitiohsalmet ed from R

or an optionally substitu group sel ected from al koxy, hydroxyal kyl,

het er ocycl ybrobglenecgdlycplalkirgl admiylistergidydraldal Koy, acrifexyal kyl )
het eroaryl, ,heteraral kyl, het.eraaral kox ar. het eroarayl oxyal kyl . each R

.is_independéﬁ?F?dégpgcﬁédcPP% FB&éhéﬁ”%ﬂ%é%ﬁWQNﬁﬂéxF%ﬁﬁ%§$?ﬁﬁed

al i phatic ghgeptBavi 3¢ @BRikRdS| XeFHAIMN Swedlt dnihdR arfly &1 ef Bfdr iy r 0gen

taken togethér with the nitrogen optionally forma four to six nenber,
sat ur at & oenddeat graryd ngeageddPcMay Men@dfad ng one to three heteroat ons;

R8 is a Cl1-C4 aliphatig group i 1+t adi acent itions of Ar,
or an aryl or heter oatrry &%@aﬁgy%&la\@é@o%&%géévﬁht@ﬁ% r intervening
atons to foAfventiogemay DsoTdEbadd fistedad ngi tdschEdn isE | ndependent | y

sel ected from oxo, halogen, CN, NO2, Tn /(haloalkyl) , R6, SR6, OR6, ORe, N
(R6) 2, CONSUREPSitopdRs( IRY) reaR&( 1StERIRPD - CEIFFSR6 ) 2 , COCOR6

, SO2R6 , S . 2 R ~e|ﬂa@ 27 Sreh +MNié R
ThNROO2R6 @é&l&:@%&%&%@ ?éggr) 5 FH&%?V%B?&;%?C&@?@N&(MEQ%ET%%%%),
N ( R )10nSAG2MentRon) with M (BURtablESORRG iriitRe indRxgipientTidPEll ORS )
2. TnSP(,OR 2 ,_.InPO ( OR O TnNPO (. ; [

i ndependeng 7 5&)1&%[ &k 60985% Wr?)ﬁ?gtdircﬁ Rt gl]g%{l‘é]l%(%/l)tger Il-gé\ge chlt Zda?r om
-Q or - QN CdnPerZdire an@r@rbdi%’ WiRAT/MeIN0lid -di85eciracd m and n
are independently selected fromzero or one; and RL is, selected fromR or

Ar. 13. Therederse &@@0@&?%¥%(9Qﬂ994ﬁ9ﬁ§-)MﬁﬁQﬁrW%&ﬁEF%%ﬁmkﬁﬁ&P@%s one or
oncpendent EYCCSRECHEY PGTCIE 0 sed Bloedi il 13 20 So0h
COAr, R, @EAlyeRfhylaneAglycdis). yC02R, or (CH2)yN(R )2; and
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
20 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
25 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
30 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 alcohol and water. The



(c) RO is halogen, CN, oxo, R6, SR6, OR6, N (R6) 2. CON( R6 ) 2, CO2R6 ,
CON( R) COR6, N( R) TnCO2R6 , N (R) TnNRCO2R6, N (R) TnN (R6) 2, NOZ2,
T (hal Oalkkydigeog79C02N ( R6 ) 2 , COR6 , SO02R6 , or SO02N (PRBUPOIMEESHLA. The
met hod according to claim 13, wherein: (a) R2 and R3 are each independently
sel ected from hal ogen, CN, CO2R6, OR6, qr R6; (b) R5 is CO2R, CQOAr, COR
CON (R‘) 2, Ar, (CH2) YCO2R or (CH2) YRPR™)2: and (c) RO is hal ogen, ON,

0Xxo, F?EﬁgﬁgﬁﬁQB%ggh %oFgGQ%ER@hszoch%B@ 1R AR ol N dB)be

Tn002R6 N nN (R6) 2,7 NO2,” Tn (hal Gal Kyl) , oozN( R6
) 2, COR6 topie&bly app3deN toR&he 20wex51ﬁﬂQEUHﬂdkxtnﬁntthrgp@tabla|n1

13, wherein said coggou d has one or more feat, sel ected fromthe group
. consi sting BYPPP&}EREY LOKPH 8GN QTkdRY 2 5%#%%% 1B hal ogen; (b) R3

i s hydrogen ral | ; CH2
5o G5 R PR oBeaty sE st cBpodiuet agevetes (07

U2/ 0084 PET&USCBD4SBS$UdSQ QG)tRQSIQHM§nﬂ$9m CN, OXO R6 SR6 ORG6, N

(R6) z. CON ( R6 ) z ) n{ICRR6 . 16.
The nmet hod accordi ng ?Bec §6§ngcwﬁ%€?%lnggggfﬂf ogen alkoxy,
am noal kyl , i a{rehak egemafbpB3 aasliyd segardlbdyonasaar @lém:eol asr hal ogen; (c) R4

|shydrogenor (CHz)yRz; (d) RS isCON (R ) z,Ar, (CHz) yCO2R, or N (R )
z; and(e) R91P§HAP§g@ﬁ ms%%ocomeossmoquwmarzew?owgﬁni tO Cc02R6

LCON ( R). Qe N £1R JnBECARS chel et BRI AEGOIANO o clai m 1,

wher ei n sai conp I's selected omthose |1 of Tables 1
or 2. 1d Therﬁiaub.udoacamddmagr e cplmprarbd arst eyl wdminges simgakinst ep of

contacti ng salg bi.ol ogi cal sa I i ent whi.ch i ncreases the
suscepti bi | FPRloYipg:PERZYL SH%QE %ﬂﬁ AR RFEF T HOEE B
treating a QBSb%btibn'PE@Hdﬂéié %diéﬂﬁﬁﬂﬂe'Hld&#&iﬂdﬁiriﬁy,CO”DV|S|ng t he

step of adm nistering to said mammal a therapeutically effective amount of
a conpound &lubsorarkons, RENRY oW \otReN sAuyN iz ing or dispersing

agents known in the art.

15 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

20 for the prevention and treatment of bacterial infections
caused by bacteria such as Streptococcus pneumoniae,
Streptococcus pyogenes, Enterococcus fecalis,
Enterococcus faecium, Klebsiella pneumoniae, Enterobacter
sps. Proteus sps. Pseudomonas aeruginosa, E. coli,

25 Serratia marcesens, S. aureus, and Coag. 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

30 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



WO 02/ 0&0879 PCT/ US01/ ~88sa -93or a pharmaceutically acceptabl e derivative
or prodrug thereof, wherein: Zis Oor NNR4; Wis nitrogen or CRa; Ra is
sel ect edwig @0chy@r ogen, hal ogen, -0F3, R, -OR, or -N (RPCT/HUSORRIBESS 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 with Rz may form a fused, unsafdrated or partially unsaturated,
optionally t r f hatfy
sel ected fr%%gﬁé%rg%gﬁ €31§1”$H?90r8@g5h89nga‘6b%gn%—%3 nggel each t?Ifl%lependent |y
sel ected fraheRﬁarhac(hlagemodeCIsif sReini6RGatiNn. R@ typicaNRCOzRs , NRCON
R6 ) 0000R6

.(802R6 , SOZRF?Q%faEmBrWNhEOER@taBP g%l g‘nR%ééltatsg t%%%tpot Bgether to fornn a

fused, unsaggggl{,gdcgﬁ.‘pgaﬁal g{,,,l/w)uns@r@f@&gg,lyoptswmlgﬁe idng ed 5-8
rrenber ed ring containing 0-2 ring heteroatons sel ected from nitrogen,

oxygen, Sor sahfain Rrom gbbutt 80 %f rt@m‘ﬁR@)ltC@Qf( REE 1VeCOREPBIERG, 0000RS6,

0280, SON ((R0)), el Gebohptrsghel Bel i £l oq [ om T

(=NR') - NRCeBmp §1ée5h cbmbRnh t2onCA¥ (aR'cbmpOLﬁG?,ofS&ﬁ?;mxﬂra Wrdhd Rjez; Ar
is a five rrenbered het eroaryl, heterocyclyl, or carbocyclyl ri nég wher ei n

said ring i eToperenalytigpali theadpsytds oF ProREALid AgREtSel ect ed
from oxo Hgati\ gggRgcmSﬁﬁg&N%ﬁge t'ﬁr% gS%@%rorM?ﬂR% el R 19 WEONHRe

CORe |, NHRe ; 02/060879 94

PCT/ UShldl/ - pB8Seneaah BRéshgei ddvpdmdeft bpts\@lmtaémutr AR tersQh @btional |y
substituted group sel ected rom koxy, axyal k terocy

het er ocycl dj%&l g{ppagg, perm éﬁ‘ Ak mlé’llzf’ltlgdryfgi ’ﬁ’? ter %“r‘?/l

het er oar al kyl , hetero hkq roReneite ldFarza ;,@ggﬁd(ryé ,ccﬁaj;:tti%n) Sa
i ndependent |y selected from hydrogen or an optlonally substituted aliphatic

group havi npadnéenansiex doaehofs 2 GOTPRNIR, SIPMIRs idakRN % r ogen t aken
t oget her with e _ni.t rogen I r fiour er; gsaturated
FSH‘H%@ta&ﬁc?é‘y%% t?ﬁ g.rﬂ?er%lo% m sy rﬁié‘té@é@ if

or unsatura I"i C r|n aving one-to three teroatoms Re is a

Cl- C4 als phaklcesgaayn, \simbrs@qmetn\mQyRStme atfjsapenir phseduansy ofAr, or an
aryl or heteroaryl ring, may be t en t oget her Wlsﬁg thelrd'%nterveni og at ons
to forma tﬁﬁé@-fklété‘a%lﬁéwbé’tre@ ed'ay i32i%

sel ect ed fr% Oé%p*i%ge% Q\'leNQZL at! vﬁﬂl%wadﬁalﬁmpraﬁedmdﬂaﬁonme N
(R6) z, R6) R , , N ( COCORG
, SO02R6 sasNz(euaan)edz w,heln (thR mhaw berer) f=1r1|rﬂ€§3r\aL t@@ '§°ztheN ( R

Tnatrs, N PeRiFeRdeisk | R Rﬁt%cf& 1?@%%3 Y b0 (
Thoors N BeRiF N ( RS.” ThPO (OR )
z. TnM(OR'o)weKrerTnSd?;dle:\’nﬁtetm1t'lﬁ’d?m (tﬁfé.tn)erzt o:OraThNﬁg}b;eﬁR' ) z
each Qis an independently sel ected Cl-C3 branched or stralght al kyl ;
basis upon any recurrence or disease sympto
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
administration, 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



Tis selected from-Q or -QnCH (QnRz) -; each mand n are independently
sel ected fromzero or one; and RL is selected fromR or Ar. 20. The nethod
accor di ngvo e2/@bgiom 19, wherein said conpound has the for nBCHUSBLASSST b: WO
02/060879 -95R~ R I \ RR1 \ Rz / RS NN~-Na HN R HN Rs or PCT/USOL /885s
la Ib or a pharnmaceutically acceptable derivative or prodrug thereof . 21.
The nethod according to clai m20, wherei® -said conpound has one or nore

features se&g&ﬁgqu onbghglg %%%'%&ﬂﬁ%%él#ébﬁgﬁfﬁéy gyelgt gptionally

substituted eter oary are eac I ndependent |y
sel ected fradmialiegeting\tcCa/ifat i@t ay REsmr@n®S plsaiRéuti@al COR

CON (R) 2, A, (CH2) YCOZR, or (CHZ)yN(Rgzi an (d) RO |s hal ogen,
. 0x0, R6, SREOMERStRopRsPTs comanatien hexeyp( K Cigﬁm N ( R

TnCO2R6 , N RCD h
I ,%‘%2?‘%8%@*’(@%21‘(%?&’% %?“&%ﬁf?ﬁ%ﬁﬁﬁéﬁ? clai m

21, wher®i nmagmplR andd awsapprefatablgubsthumared aryl or heteroaryl ri ng
or Rb. (0) R i's. corRTHEORPRECHBITIA (H3® 2PYer 1ORA TS CobRe BPorth) N
(R) 2, and (;d)coﬁ%%éxs:ﬁal YeAGerd Wih REE £ &L vERP bhd R6d aheCO\l ( R6)
2,0)2R6,CO\| R) COR6 , N( R) TnCO2R6 ,
gyrase B enzyme. As commercial reagents, the compounds
of this invention, and their derivatives, may be used to
10 block 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 ordiﬁary skill
in the art. .
In order that this invention be more fully
understood, the following examples are set forth. These
examples are for the purpose of illustration only and are

20 not to be construed as limiting the scope of the

invention in any way.

EXAMPLES

Example 1

T ]

N NO,

25 NH,

2

4- (Pyridin-3-yl)-2-nitroaniline (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).



WD 02/ 060879 PCT/ U SOL /-48855 -96 N (R) TnNRCO2R6, N (R) TnN (R6) 2, NO2,
Tn (halCalkyl) , CO2N( R6) 2, CORG6 , SO2R6 , O SO2N ( R6 ) 2 23. The
met hod age@ozlegogret o cl ai m 21, wherein sai d conpound has ORETHISOTHRBES
features selected fromthe group consisting of (a) R is an optionally
substituted ring selected from phenyl, é pyridyl, 3-pyridyl, 4-pyridyl,
thienyl, pyrimdyl, imdazol-1-yl, in1 d zso'l 2y| pyrazol - 1-yl,

am no- pyri in |noI|n am o DI ) is
hydr ogen, mj%&éd r%éleﬁ l?{hgctu a ogen é% CO fd g‘gée#c’m{{otx}%l
ar al koxy, Oledialednen rodh )t érét&bﬂ”dmﬁﬁd£Muded}ﬁh&hyéEhyl(eéetEEéis CON
(R) 2, A, (CH2) yCO2R, or ( 2) YN (R ), 2; and (f ) is hal ogen CN,

. ox0, R6, SRA.800mE:) -N (TRe) resudging ppiution @mewasm FURCFSEERBLY O N (

R ) TnCO2R6 { Rl is an
optionally sulb ﬁat{i&c?rgraeld]ngq%% gf%déd&% kS:Jh fg&%‘?ﬁt pyrl'%t? 351)6?/” dyl,
4-pyridys, tﬂ(}ueml/l Ariyd lmvdayt: magrekaizm élumate nt oz otoRgéntpatedolinl - yI
am no- pyri m di ny ui nol i ny am nobenzi m daz i ndol is
hydr ogen, al¥&s4e- agﬁ' Went&a%l%?g"erpmf’c? ?é% 0¥ WH?‘B@Eﬁgrﬁigg%xy,

ar al koxy, or ( g 1 ( RS is CON
(R) 2, Ar, [(%3?7‘%\/&?21? Y(%Cﬁf)e%%&/é(j]? E gr?és (%}? 5 R|225) ]ha ogen, CN,
0xo0, @Qﬂ gy )54y . COZRYMR A1 B @B (a0 N (
R) Tn(I)ZRGRGaf %e mstrhdzdz‘ accor d| ng to cI aim 19, er e|3§ sai d corrpound
has the formH)a 18.5%r(n,| BH) , \BD IR/ 6B0SHAD) , 97. 96 Ridn BH) R R.65 (dd,

10 1H), 7.35 (m, 1H), 6.95 (4, 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, quantitative yield). 'H NMR
(cpcl,;) & 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



Ila I'lb PCT/USO /-88s5 or a pharmaceutically acceptable derivative or
prodrug thereof, wherein: or a pharmaceutically acceptable derivative or
prodrug wWigsembs7owherein: Wis nitrogen or CRa; Ra is sel BETASO¥488F

hydr ogen, halogen, -CF3, R, -OR, or -N (R ) z: RLis an aryl or

heteroaryl ring, wherein said ring is ogtionally substituted by up to four
RO: wherein an R9 substituent in the or®fo-position of RL taken together
with RZ may forma fused, unsaturat ed&%r_laarti ally unsaturated, optionally
substituted 5-8 nenbered ring having 0-2 ring heteroatons selected from

ni trogen, okygeyridinsiitylrlHRBenndiRBdazeledelyli) ndapbagdet lagigdel ected from

R6, ha 1 ogen ,.CN, SR6_, , N ( R6 2 . N R6 N ( R&) 2,
. CON ( R6 ) ?tPYNF&EﬁBrE?RN\FO{SGRGT? % ?%é&éo,n egg%m,e R6 ( SO2R6
SQZN(R6) a~ of ; NESK¥RSur8h [sanfigR30268 hAkEY hodellreR1ld1liRoPciniateed,
unsat ur at ed&g% parti aTlIry ugaturgt ed, opti onzl |y subs:yi tuted 5-a nenbered
©ring comstai o Ngo-ALL i Dgobehrodat answaekect(edmi) ortnio®cogen, addggdeBs%or
sul f.ur; WO 02/0( (1879 PCT/USQ1/:188ss 98 _ R4 is selected fromR6, CON
(R6) , CORRICEDRS, sedbamchydrpridestpna( dRePyige fgshiopiPVeRR, v s
1-6; Ar is a flv d.he hgiegocy or. Rogyalgy! ring,
wher ei n sai lrl#ngn?gﬂggﬁéoﬁgl %gégg%%??utﬁrgd%by (Ek)%blght ﬁrcggrlsubsti tuents
sel ect ed frwasoxhenhaddgdntoChichileRe BH, SORBenNERe 1 uMHECRE atHCONHRe( CORE
, CONHRe , SO2R8_, NHSOzNHRe or S NHRi ; each R6 i%fi:pnd%%e%ge t|5¥4 sel ect ed
fromR or BRBBEFBREI (Y4sU8st Pr afelMgldufSePeSOdH 50 x{b,'

hydr oxy@ KyhmoDpt €h0e¥Ehiby et REPCHELEY bakkw., & Wataandikylamaind) koxy,
aryl oxyal kyl, heteroaryl, heteroaral kyl, heteroaral koxy, or

het er oar ayl @RkyRt k9luepasnlRonis peddpwageaddeds anecitd® mesiRidi®gen or an
optionally substitu | i ti [ hayl n 0 S ap_.lq.]q or two R
olr[: t he sa?remﬁfEVBSe%ggaggéegggéghgre%\%ﬁf(hﬁéheqn| %(r?lggensf(%t %a ?r# orma

four to sixmiRehee, wast yhahedoolednsat ambtiec theletpexydtiure rdndy havi ng one
to three heteroatons; R3 is a Cl-C4 aliphati¢ group, wherein t Re on
3 seiyResh

adj acent podtinbAd Withr ethylaAcgifiteor(SRefy oar yin& [ARFAHE
togethgls W st figbhelNbeEkCLBoRLOMROLS MBS LD ihesichaiPtiae] fused

ring, each i s ndependentl’y sel ected from oxo, halogen, CN, NOz, Tn
(hal oal kyl ¢verRBagBR8iuBREN1TRE8e RNEREPNLCentas tERs)iy vasae ( FJheCORE

COR6 , COzRG._, .CO2N COOORG, S , ~ R
TnCOzRs | NCFUES) Pﬂ?&b%g( 2"@% pupifigd by %‘%ﬁ’ﬂr@% (Hzﬁ.% ¥\?°(2 aFf%MFnNR)cozRe
» N ( R) TaNREENNG Ra-11Zz A (MR %cﬂém, N1 @, 1IENRERG , (dY (R
ThSZN (R6) 2. N (R) ' fnS02R6~ TnPO (OR ) 2, ThOPO (CR) 2. TnS P ( OR

Z
, TnPO ( ORLH),z8,.50(dTnRRD, ( 708 (8,z 1H)eadh 8Q (ms dkil)i nderfehdemht |13H)sel ect ed
Cl- G branched qr stigi ot alkyl 5gy . (Me1) 283.

Example 4

O O :\>"'NH2

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 agueous layer re-extracted with EtOAc.



Tis selected from-Q or -QnCH (QnRz) -; and WO U2/ 0611879 99

PCT/ USU1/ ~88a5 each mand n are i ndependently selected fromzero or one.

26. The g épagdosyocordi ng to claim?25, wherein said conpouPdI/Na&l/488% or nore
features selected fromthe group consisting of: (a) R-is an optionally
substituted aryl or heteroaryl ring; (b)6 Rz and R3 are each independently
selected from hal ogen, CN, CO02R6, OR6 ’-R6; and (c) R9 is hal ogen, CN,

oxo Wi G COR6 , N( R
% ke 5@RFC§?m?yﬁE§E§EéACCE?§% ?Q Ro). S%%%%? T (h;ﬁggikyl) " CON (
R6 ) Z C(Bﬁme$0386ed OVErSﬁ@.O(z R6h¢nzcon2€ntfhéedetmod'a@@901t@| ng to
claim 26, wherein: is an ptlonall stitut ryl or heteroaryl
.ring; (b) Réfﬁﬁa’dRi éllé7e§‘8h |7|3ra p&Fd &Rt |C§/ff§é“l eecfclﬁrltfﬂﬁ hal ogen, CN,
CQOZR6, OR6, or R6; and (c) R9 is hal ogen, CN, oxo, R6, SR6, OR6, N (R6) s.
CON (R6) z, COzRs, CON (R) CORE, N (R) TnCQZRs, N (R) TnNRCO2R6, N (R) T"N
- (R6) z, NGz, Tn (haloalkyl) CON (.Hx3mple TOR6 , SOzR6 , O SZN ( R6 ) z
28. The method according to claim26, wherein said conpound has one or nore
features selected fromthe grouf cpnsisting @gf: gEg) RL is an optionally
substituted ring selected from# Ay -Nyrl&l-y-NHB pyridyl, 4-pyridyl,
thienyl, pyrimdyl, imdazol-1-yl, i zo})—B;H pyrazol - 1- yI
am no-pyri mdinyl, quinolinyl, am nobDef |hidazole, or indonI; (b) Rz is
hydr ogen) al koxy, ami noal kyl, or hal ogen; 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 crude product

was purified by preparative HPLC to afford Ia-84.

15 Example 6
H

Boc. N__N
NS
H N~

10
[2- (5-Bromo-pyrimidin-2-ylamino) -ethyl] -carbamic acid
tert-butyl ester (10): A mixture of 5-bromo-2-

20 chloropyrimidine (500 mg), N-Boc-ethylenediamine (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.



WO 02/1130879 PCT/ USOL/.t88SS -100 (c) R3 is hydrogen, al koxy, aral koxy, or
hal ogen; ( d ) R4 i s hydrogen or ( CH2 ) yR2 ; and (e) RO is hal ogen, CN,
ox0, R6, w0608, N (R6) z. CON ( R6 ) 2, CO2R6 , CON (PRr/USOGRESS O N (
R) TnCO2R6 . 29. The nethod according to claim28, wherein: (a) RL is an
optionally substituted ring selected from phenyl, 2-pyridyl, 3-pyridyl,
4-pyridyl, thienyl, pyrimdyl, inidazor68-yl, imdazol-2yl, pyrazol-1-yl,
am no-pyri mdinyl, quinolinyl, am nobenzim dazole, or indolyl; (b) R2is
hydr ogen, al koxy, am noal kyl, or hal ogen; (c) R3 is hydrogen, al koxy,
aral koxy, or halogen; (d) R is hydmBgmplas {CHz) yR2; and (e) ,R9 is
hal ogen, CN, oxo, R6, SR6, OR6, N (R6) z. CON (R6) 2, C02R6, CON (R) CORE,
O N (R) TnCOzRs . 30. The method accomgding to claim 19, wherein said
conmpound has the fornula Illa or IIM%‘?JMAQ\I Il AR W\ I / RBRN-OHNRS5 or
[1la Illb or a pharnmaceutically accepta Né derivative or prodrug thereof,
-wherein: Wis nitrogen or CRa; WO 02/ 00879 PCT/ U SO1 /a8855 -ioiRais
sel ected from hydrogen, hal ogen, -CF3, -OR, or -N(R) 2, Rng Ais
optionally substituted with up to three "Noyher ei n when an RO substituent
is in the ortho-position of Ring A saidN& substituent may be taken
together with Rz to forman optionally ggbstituted 5-7 membered
5 1-(3,4-Dinitro-phenyl)-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 aqueous phase washed with
toluene, cooled to 0 °C, and basified with conc. NHOH.
Ethyl acetate was added and the resulting mixture stirred
15 until all solids dissolved. Phases separated, organic
phase washed with brine, dried over Na,SO,, filtered,
concentrated in vacuo. The mixture of regiocisomers were
separated and purified via flash chromatography (silica
gel, 5%-->20% ethanol/ethyl acetate gradient) to fford
20 the desired adduct 19 (225 mg, 48%) as an off-white
solid. 1H NMR (500 MHz, dmso deé): 8.41 (1H, d4d); 8.13
(1H, d); 7.5(1H, broad s); 7.28 (1H, s); 7.02 (1H, 4);

3.80 (3H, s)



ring containing 0-2 ring heteroatons selected fromnitrogen, oxygen, or
sulfur; Rz and R3 are each independently selected fromR6, hal ogen , CN ,
SR6 , ORevoDes#6 ) z , NRCOZR6 , NRCON ( R6 ) z . CON (PRBUBOZ488SINRCORG ,
NRN-( R6 ) z, COR6 , COzRs , COCOR6 , SO2R6 , SO2N (R6) z, or NRSQZRG; or
Rz and R3 are taken together to forma fused, unsaturated or partially
unsaturated, optionally substituted 5- 86fenbered ri ng containing 0-2 ring
het er oat ons sel ected from nitrogen, oxygen, or sul fur; R4 is selected from
R6, CON (R6) , COR6, COZR6, COCOR6, SOzRs, SO2N ( R6 ) z , or ( CHz ) yRz ;
y is 1-6; RSis selected fromR , AExap¥e 8ON (R ) Ar, (CHz) yCO2R, (CHz)
yN(R) a. C(=NR) -N(R) z. C(=NR,) -NRCOR C (=) -N(R) z, CON (R)
.z, COR, SQZR, or S(ZN (R) z; Ar iMs five menbered heteroaryl,

het er ocycl yl, or carbocyclyl ring, °Qhe M n said ring is optionally
substituted by up to three substituent *sel ected from oxo , ha 1 ogen , CN
«, NOz ( Rg, OR8, NHRB, NHCORe , NHCONHRB , CORE , CONHRe , SOZRB
NHSO2NHR8 or SO02NHR8 ; each R6 is indg dently selected fromR or an
optionally substituted group sel ected onNHal koxy, hydroxyal kyl ,
heterocyclyl, heterocyclcylal kyl, aryl,Naalkyl, aral koxy, aryl oxyal kyl,
heteroaryl, heteroaral kyl, heteroaral koxy," ar heteroarayl oxyal kyl ; WO
02/ 00879 -102 PCT/US01/-488Ss each R is ina}agendently sel ected from
hydrogen or an optionally substituted aliphatic group having one to siXx
carbons, or two R on the same nitrogd@-f&fen together with the nitrogen
optionaldy form gaf 0,,Sl 1h84_; aaazgd:l r_ duRSAat U gt ocyclic
ring havél ngflon[? 38 ?bll'?‘ tg' Hgtbérdgzﬁ%{s? e |éﬁt§%ﬁic4§]§ﬁﬁplﬁal?i%ﬂg%%

wher ei n t wo 4Rg¢axrboxgildeecakidomietthyls e@tedr | (Ia- 166 )ar W mixtheterairy® ring,

may be taken _together with.their interveni tons to forth a three to six
menber ed fudéd>r Mg; %eddR F‘Q@“’ﬁ?)i ﬁﬁ‘gpé?ceferﬁraqfas@laé:rﬁ]é’d”fcr GRSXL) 1BR ogen,

CN, NGz, Tnmelal qabkul) waBbp1aked UriexORs ggéi(liﬁﬁ 1%, (Bair BRaker)CON (R
) COR6 , COR6 , Q02R6 , CO2N( R6 ) z , G . SOz R6, SO2N ( R6 ) 2 ~ N
( R) TnCOzR¥ermNghtR ) Thecoixtums wae fijtened, wapqerrated NR R )

TnNRCO N (R ) _TnN { In R NNRCOR6
N(R) ns&w'%ﬁ'&%md{@%’)%g&@ elox) %/5} Niﬂ),' 1‘%@0{ R )
2 . TnS P ( t@Batkedz withkk9ahoden bromida (IedPad, QRS54 mmolehcht Q i s an

i ndependently sel ect %9: Cl-C3 b(r:ﬁgcr%ed rtlirsﬁﬂreai. ht aq[ 53/%% %‘{;Jj(lzlaes$|€6t ed from
-Q or - Qn EACOMURIPETAENER - m 1 ﬂbﬁﬁé‘m I ront zero or
one; and Rl %oﬁx‘iise e JiAMaRe ForMed)31 chEie JRIALRGSPIEhag to claim
30, wherein sal con%)ound has one or nore features selected fromthe group

consi sti ng efddiftdpnRofalfdl K¥:aMeOHachThedepudeeeartd@nemasd from hal ogen,
CN, Q0

vk, BT (GHREARES M B Rg s TG o, e oo
(R6) 2, CON (siRfca Zel,CA2R6 ->3GEN 1N RH:3 -BaRE /CHIOL2Rgraddi 6ALRG to
give the pure aminobenzimidazole as a white solid.
The purified aminobenzimidazole was diluted in
DMSO (1 mL), treated with excess ethyl isocyanate (0.5
20 mL) 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 mL), treated with NH40H (2 mL), 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/ethanol. The combined organic extracts were

dried over Na2804, filtered, concentrated in vacuo, and



WO 02/ 0C0879 PCT/USA | -48855 -103N (R) TnNRCO2R6, N (R) TnN (R6) Z, N2, Tn
(hal Calkyl) , CO2N( R6 ) z , COR6 , SQZR6 , or SN ( R6 ) z . 32. The
met hod apepedicogyot o cl ai m 31, wherein: {a) Rz and R3 are BEONSIIAEEendent |y
sel ected from hal ogen, CN, COZR6, OR6, or R6; (b) RS is COzR, COAr, COR
CON (R) z, Ar, (CHz) yQO2R, or (CHz)yN(7R')z and (c) R9 is hal ogen, CN,
oxo,R68R6CR6N(R6)z,CO\I(R6 ,002R6,CO\I(R)CCR6,N(R

TnCO2R6 NRSEE R > halmgl-kyl) , CON
I?G II z , agﬁ) CIIII} ?@ag’ﬂ & )IS-EIlI)\idaR@:??:IZ' ?I?(elrrgg%oé acnclgr dI/n)gﬁto cl aiIn

31, wherei nEsaHdCH@@bmgnadmm)net@rgmeth%a@%ﬁvege@@é%@\éatfleni e group

t f |k I b) R3
.I:gn?llygrI)SgnOOQFé‘B‘iFI:%ﬁpalwﬂ%'gy e%‘g’rylhgllrt?ga)e(% 1?’@ r%oall?}?/ wasor 1IjIﬂI’ogen or(()CHz )
yR2 5 ( d ) wREhl wate&NahdRfiltered\tao g(lv@-I@u)rey(IhZ-RSG O(rlxs Gy, JAMN { R )

z ; and (e) R9 is hal ogen, CN, oxo, R6, SR6, (R&%{ CO\IAW%)Z,
. C02R6 , TONoyeR FOQEREtep®) Ms( aRWhiteogRdd. ?MI MFe (RAGIMHZc W Iy to

I 33, a & I I b
Rai o hydrofgh: SHBRy. ThraPRoR or Hatdedn L i G BN ()

Cre ) v ,hsl(dIs R3H, S DN (R ). 5 (A, (0H2) .«/ggm mﬁ.(cu(az,) "&/MQR“)%SZRgnd
e |1 S al ogen, ,
CON ( R) céﬂzag 7.82 Nlé{ Rh)r ﬁI@o?Ré’e CI%*IAOSOIZ/O’I}J?@g%/‘E&i/ 155 - 104

35. The mstQ c;ordl ng to claim19, wherein said conpound is sel ected
fromthose Ilste in either of Tables 1 and 2. 36. The method according to
claim 109 wherein the disease in mammals is alleviated by adm ni stration of
an inhibitor of gyrase. 37. The net hﬁga fgrgi ng to claim19, wherein the

0

NH
N=( O
HN
HN—
Me

Ta-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 (Ia-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 MeOH (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-dé): 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 (2H, br s); 3.20 (2H, dt); 1.11 (3H, t).



bacterial infection to be treated is characterized by the presence of one
or nore of the follow ng: Streptococcus pneunoni ae, Streptococcus

pyr ogeneguo &2niseg7@coccus fecalis, Enterococcus faecium Kl RBGEUSHYESSS
pneunoni ae, Enterobacter sps. Proteus sps. Pseudonobnas aerugi nosa, E. coli,
Serratia marcesens, S. aureus, or Coag._Neg. Staph. 38. The nethod
according to cIa|n119 mhereln the bact®tal infection to be treated is

sel ected fromone or nore of the fg#*gﬁéfg igrinary tract infections)
pneunoni a, prostatitis, skin and s i nfections, intra-abdom na
infections, or infections of febrile utropenic patients. 39. The net hod
according to claim 19 further co%ﬁ#N the step of admnistering to said
. patient an additional therapeuti en{ sither as part of a nultiple dosage
formtogether with said conpound or as separate dosage form 40. The

met hod according to claim19 further c rising the step of adm nistering
«to said patient an agent that increas he susceptibility of bacterial
organi sms to antibiotics. WO U2/ OGL18Y9 MHT/ USA | - @B855 -10541. A
conpound of forrmula Ila or Ilb: R R~ R?S / R N/ R3 H\WNM R4 HN ~O ~O
R~/ N~R~ or R~/N~R~ Ila Ilb or a pharnaced?l | |y acceptabl e derivative or
prodrug thereof, wherein: or a pharnaceutlcaITMeacceptable derivative or
prodrug thereof, wherein: Wis nltrogen or CRa; Ra is selected from
hydrogen, hal ogen, -CF3, R, - , orTaplRO)al Rl is an aryl or heteroaryl

ring, wherej rin o] | vy _subs ut wherein
an R9 subst tﬁ%ﬂ?gﬁ ﬁg g?%&%— ggbtﬁ gn gfbbﬁ ¥ q&%Mtgbéﬁﬁ%% RS 3 may
form a fsusedo . U562kl abreess) pant DRF ) 1URSAt waat edeanetd onal W}&lﬂ!ﬁ&il tut ed

5-8 nenbered ring haV|ng 0-2 ring heteroatons sel ected fraqm.nitrogen,
oxygen, or §2PfUE; RECARA) RBtakeCWatRMPRIESEKGent P SsHdd ¥ om R6, ha 1
Ope” 1 ) o%ernl R@h N@@@Nt@d?@u)tkﬁ4 TN ( R6 ) 2
, , ﬁ%t?r%@?s ME@% oVEo2 R6 TSN Re ) 2,
or NRSOZRG ethylRZcendtRBeahanb&kewashgdt Iwgrtht a ﬂortmmq W urEsidtQir at ed

or partially, unsaturate tituted ered ring
cont ai ni ng élﬁe? ngd ﬁéﬁgrSXE %#tkﬂégﬁk nl?g%gen g%xygen or sul fur;
R4 is sled ecaﬁéomeabl%@ph@@\l(emhca geRg. s@OZB@oma 8RDRGCHSCEN ( R6 )

2, or WO 02/ U60879 -106
gradlent) 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 compounds is
summarized in Table 3 below and includes mass spectral

20 (as M+1) and 'H NMR data.

ly 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. Ia- M+1 'H NMR No. Ia- M+1 'H NMR




PCT/U SO 1 /-18855 y is 1-6; Ar is a five nenbered heteroaryl,

het erocycly

|, or car

bocycl yl

ring, wherein said ring is optionally

subst i t uizxgslodm6os® to three substituents sel ected from oxoPCT/HNEVIGFETT , CN,

NO2 , Re, ORB, NHRB , NHCORB , NHCONHRe , CORE , CONHRB , SO02R8 (
NHSO2NHR8 or SO02NHRS ; each R6 |s i ndependent |y selected froan or an
optionally substituted group selected T?%ﬁ1alkoxy hydr oxyal kyl ,
het er ocyclpH———hetergeye ¥ Y, drprNNﬁkkyl,
het er oar yl|, WQFZ?oaralkbxziheﬂT S%ﬂfp§o> Y, l"*1et-roarav oxyal kvl : h R
IS indep6luentHy SET[Ect ed2f T o hydiyogen |or aQ opt ijonal2eg substit ¢ted
al i phati ¢ |group haviingone-t-osix—€arpotss—or—twoR—ggztheTsame g tTggen
. taken toggther with the%%%rC)en optionally fforma four to §ix nenher
sat urat ed [or ungat urfat eceiet erjocycl¥i ¢ rilng havi ng [one 268 t hrlee hét er ogt ons;
RB i s a Cl—cA4—at-phatt+e—froupTwherern Lmu‘ﬁgfon gd] aggnt posi tiyons af Ar,
<yr an aryl{ or_Heterdaryl”fing.| nay bhe taken together with tHeir kntcr eni ng
atons to florm aothree t ®%i x nenberfed fUsed llng eaclt®®9 i i ndependgnt |y
selected f nl U, At ogssE, ON, NOZ, In (halgglkyl) , 328, SR6, O, ORB, N
(R6) 2, CC ? CON-(—R)—COR6 -CO2R6 E2~R6)—% ., CPCOR6
’ 336 \/ \al- 1%y ’ Lo
( S02 R6 , 802N4( R6l ) z N (| R) TnCOZRs (_R) Tn (R ) Z N(R
) TnN ( R[) 2.6 N (| R )34‘I4nNRC02R6Y N (| R ) 27nNRGON (e ) 2, N( R
TnCORs , N ; I\I \ﬂ%—ry TS ZI\I( BT |2, j\go( R) ThSO2R6 |(
TnPO ( OR|) 2% TnQPO ( TSP (OR }°2 " Fapo LOR )z —Er~FARAO
(OR) 2; each @ois an |nHﬁbendentlj’selectedZEJ C3 br ahched lor st ai ght
al kyl; T ipsetegcted{Tromse O pr - Q@n CH[Qm R3} -; jand 3&ch m and ¥ ar €
i ndependenfly—sél ect-pdfomzefro—ofofe: e OIG68 7 -PCTU"S0Ty 7 8895
107 42. The cé#pount acity ding to wlainh 41, Z6herejn said one
or more fepturas sel pcteegddrom t he Yroup| consiesting of298a) |RL i s an
optional | yrsubsti-tuted—agyd—or  heteyoary rlgg; (b)) RZ2end H3 ar eY each
i ndependently €l ected from hal agen_—ON-|-C02R6—ORE—oerRe—ent—(E)—R9 i s
hal ogen, CN, 0x0, R6| SR628 OR6| N (R6) z| CORE(R6)| 2, R6, | CON (R) ,
N (R TnOO/Hb N RIT NEQGOZRG N (R) TnN {RG@p 2, NOZ 2% ( hgl Oal‘f(yl) ,
CO2N ( R6 CORe =S R6—or —SP2ZNA(TR6 ) Ja 43 Theronppund wccordi ng
to claim4p, mh@feln (a) Rl i an optiohally®substituted ar—or
43 295.1 Y 44 7338 -
45 386 Y 46 320 Y
o 382 - 48 389 }
49 418 - 50 311 Y
51 299 Y 52 343 Y
53 368 Y 54 298 Y
55 395 Y 56 406 -
57 3166 Y 58 296 Y
61 440 Y 62 300 Y
o 409 Y 69 468 ¥
70 368 Y 71 299 ¥
72 253 - 75 297 i
76 413 Y 77 371 i
- 282 Y 79 296 Y
82 280 Y 84 281 Y




heteroaryl ring; (b) R and R3 are each independently selected from

hal ogen, CN, COZR6, OR6, or R6; and {c) R9 is hal ogen, CN, oxo, R6, SRe,
OR6, N (R®o26060N ( R6 ) Z, COZR6 , CON ( R) COR6 ( N PCRUBOIHSERERR6 , N
(R) TnNRCO2R6, N (R) TnN (R6) 2, NO2, Tn (halCalkyl) , CO2N ( R6 ) 2 , COR6
, SO2R6 , or SCaN ( R6 ) a 44. The conpound according to claim42, wherein
sai d conpound has one or mor e features T3tected fromthe group conS|st|ng
of: (a) R optron by T etegted 7 piTa
2-pyridyl, BTﬂyi?dyl, 4-B§¢|dy i‘ﬁ?ényl, oYY i Hi dyl | h@n%ﬁ&c %yy ,R
injdazol-z erazcl-l:&h an no pyrlmdlnyéG quifnol 14yl ,
an1noben2|n;da7n'° nf—Jn“e!y!;—{b R2—s—hydrogett; BKeXY aninaa.my., or
. hal ogen; (lc) R87is Hydr odén, " al koxy. aral kox88 or_|hal 6Gén; d) R4 ij]s
hydrogen gr ( &¥2 ) |yR2 35%and MOY02/06087I9&K?1'/USG@ﬁ~88£5 -108 (e) R9
I s hal ogeri—€EN JOX0; RE 22810, [OR0; ¥V (R9) 2 , CONT(RE3h92 , [COZRE™, CON (
-) COR6 , N P R) {TnCO2R6 45__The cqnpouh acdording tolcl

wherein: (la) Resis dn opt®onallly stbstitjut eds4i ng |sel 8éfed fir om ghenyl|,
2-pyridyl, d-pgglayl, 4;@ur|dyl, Thi enyT], DY§én1dy|, isgedazql - I- v,
inidazol-2 2 -Re—pyHHAreh-Ry——eH c.iﬁb. ~
aninoben2|n1dé%@Ie or fﬁaolyl; (b) RZ ils hﬁ&ﬂoqer, alkoxv am noal kylj, or
hal ogen; (|c) R3a s hydrdq@n, gl koxy, argl koxyz or |hal3@én; (| d )YR4 i |s
hydr ogen qr—{—CHZ YRz ggeand (&) RO TS {tTat g, CN— g%y, Rd, SRy, ORg, N
(R6) z, () 94 qors | CON (. R) o o N R) ThcadRs 46, A
conpound qf foxasula |l112%r 11{Ib: Rs or |N\N¥0A R4 WI%¥'N | |~o N Rs I|I1a
I11b 111 367 Y 112 343 Y

113 409 - 115 298 Y

116 343 - 117 369 -

118 282 Y 119 296 Y

120 296 Y 121 322 Y

122 340 Y 124 445 -

125 382 - 126 328 Y

127 394 - 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 3as -

141 384 Y 142 310 Y

143 511 Y 144 311 Y

145 353 - 146 400 Y

147 326 Y 148 411 Y

149 370 Y 150 - -

153 362 Y 154 389 Y

155 299 - 156 - -

157 - - 158 - B

159 328 - 160 - B

161 - - 162 B B

163 326 164 367

165 297 166 367



or a pharmaceutically acceptable derivative or prodrug thereof, wherein: W
is nitrogen or CRa; Ra is selected from hydrogen, halogen, -CF3, R, -OR
or -N(R wa 020608 i 12/ 06(1879 -109 PCT/U SU 1 /8855 R ng BCT/ASops8BHnal | y
substituted with up to three R9; wherein when an RO substituent is in the

ortho-position of Ring A said RO substituent may be taken together with RZ
to forman optlonally substituted 5-7 ﬁ%ﬁbered rlng cont ai ni ng. 0- 2 ring

on the sane nitrogen taken
with the nitrogen optionally forma™four 10 Six nenber,

satu

rated or

het er oat onms o ie sufffor T bach
mdependentlf%zbect Mtjm _&lﬁg &26 M% OR6, N (RE) 2 :NRE&?RG,
NRCON ( R6) Rb)gsz), z , COzR& , COPCOR6
, SOz R6 , \7, or—NRS Qe;Agr Rz a“é—RB & takqﬁ to ether—to—florm a
. fused, unsaturkf®ed or partiallly unsaturdted.*’dptidnally substituted 548
menbered rfi ng gQnt aijni ng -0-2 r|i ng het er dat om2sel gct ed -fromini t r ogen,
oxygen, or —R4—ssetegted—TTonTRG, N—(R§)—,  CORG, [COZRG, COTORG,
-SOggRG,S I\L(]F?é)z Qr(ﬂ7\#m;3/i:f%f-%7 TIQ‘-'\iQSgL_ng_t_e_d_f_;_g.m_R',
Ar, COAr, [CON(Rs)Ar,| (CHASyCOAR ( YcHz ) yN¥76R )| z , C ( 9\NR ) - R )
z, C( = J1RCOR THIAS) -IN (R z, [CON{(R) 7, COR SO0JR orr SO2N (R)
z: Ar is a-H red é@etercaﬂd.y reteroeyeHyoer—ecarbotyctyt,inyg,
wherein sajd ritg i s opt?onallv substi t ut ed up ito three SUbStItUPnTS

sel ected fyompyxo, hfal ogers, CN, NOZ RB,| ORB,82NHRE, NHGEERB, |NHCONHRB, |{CORE
, CONHRB , —S&zRe— NSO NRe— G SOaNHRE T ealc' R6 5 T ndependent Iy Selject ed
fromR or an‘%ﬁi(nTﬂiy,suhsL' | Koy

hydr oxyal kyl , 1est erocycl yi eft erocycl cy|l al kdde, arjyl, aral kyl, aral koxy,
aryl oxyal kyT, eropryl,- heteroaral kyl, hetg&parﬂlkoxy, or -

het er oar ay lexyat-kH- cach—R—is mucpc..d At-Hy—seteeted—fronrhydrogemor an
optionally substituted aliphatic group having one to six carbons, or two R

WO 02/ %6918 1210 PCT/ USO1 /8855 together

unsat ur at edGlhieasgeodFeRise AsAgYhavi ng one to three heteroatons; Re is a
C1-C4 aliphatic groupguhargl

aryl or he

teroaryl r

i Ng,  may

igh

nto

By

i34

Tl
get her

thelr

P

to formsa théaeutredsroy nsblmbeliag fiee ¢ rcidugrt ieac lo fRADR thkymndent | y

1P3R%) 16Eka e ot TR e TR ars |

selected f
N( R6) z,
S02R6

10

15

20

rom oxo

co\ms)lyaf

NADH.

and Gellert,

buffered solutions containing 100 mM TRIS pH 7.6,

MgClz ’

concentrations) 2.5 mM phosphoenol pyruvate,

nicotinamide adenine dinucleotide (NADH),

1990,

J. Biol.

265, 21342).

This method has been described previously (Tamura

Chem. ,

ATPase assays are carried out at 30°C in

150 mM KCl.

1.5 mM

The coupling system contains (final

200

30 ug/ml pyruvate kinase, and 10 ug/ml lactate

dehydrogenase.

uM .

1 mM DTT,

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

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

ége Rfas Or an

i nterveni ng atons



SO2N( R6) 2 ~N( R) TnCzZR6 . N( R) TnCON( R6 ) 2 ~N( R) TnN ( R6
) 2 N( R) TnNRCOz R , N( R) TnNRCON( R6) z, N( R) TnCOR6 , N( R
) TnNRCOR@ ¢2/0dog79R ) TnSOzN ( R6 } z , N( R) TnSOzR6 , HEPOS(U/BRS ) z .
TnOPO( OR ) 2. TnSP (OR) z, TnPO (OR) z, or TnNPO (OR) z; each Qis
an i ndependently sel ected Cl- 3 branched or strai ght alkyl; T is selected
from-Q or -QnCH QnRz) -; each mand 73 axe |ndependently sel ected from
zero or one; and Rl |s sel ecl r etpanpoerdgacedr di ng
to clai m 4EOMFRIF- LR P e%%%d%?%%ergéoﬁég f;gatur es sel gct ed from
the group c&;glﬁét{@ A1ués) Rz and R3 are each mdependently selected from

hal ogen, CN, OR6, or ; i S (?%R gogh (R) z, A,
. (CH2) yCzR, or ( CHZT3bda 4 ﬁm‘)"”ztheaﬁﬁs"(1 SR8 RaPSgen, CN oxo, R6,
SR6, OR6, N, R8s NEf(BhiBNnCO2R6, N (R
TnNRCO2RG6, NQIER%’ %‘1%§B@tm%§§?ﬁg‘%‘afﬁf} , g:OI Isl((hl%n} z , CCRg :

- SOZR6 é@@%—# &6 1nZthe48yrdbe canpbundoacassdiyngtt dO0cid m 47, wher ei n:
5087 50

VO 02/ 0 11:488ss -111(a) R2 and R3 are eachas]g%%o%a%ently
sel ect ed frosnbahbgahiodN, TIeREOMPRBNAOAUREETELFORE SEHO

5 i benh el MO SSrbntann 12 P

(R) T COZBétwR\lt R).ieEm BsasN"@R) PTDNil@E@) ﬂpﬂﬂ@?nqﬁr{%%q@' )

CON ( R6) SO02R6 , or SO02N z 49. The SARA accordi ng
to claim 47va\1m@rbeﬂ»°5'aﬁ8 Eéﬁﬁﬁﬂ‘l”rd FREPEHE 5‘) RS St fies scLalﬁ;ejct ed from

the gra nsi. s 0 (o ovd dayd 0 cedltk @fhikait ial vadye or
hal ogeﬁlbo(bﬁeﬁéghhg%gd%gge%) g%koxy, araa koxy, or hal ogen; (¢ ) .R4 i s
hydr ogen or betsen) 5¢RAnd (78) plesqeglt@oan(d?qompo 1'8%@) &PR or (CHz)

N(R) z andeR9|shan ,. L fCON R6
3/ z(, )002R6aCt€(®%)té’ geP 18534 L &s ( %vfl%&%%e 50. thl\ieﬂ}(%arr]b%t%d (
according tQ.ghal @r@%,te\&hq;r}@m 75 percent.

N

15 Table 4. Gyrase Inhibitory Activity of Selected Compounds

No. Ia- Activity No. Ia- Activity
1 B 2 B
3 B 4 c
6 A 7 A
8 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 A 34 c
35 C 36 A
37 c 38 B
39 c 40 cC
41 A 42 c
43 C 44 C
45 C 46 A




(a) R is
al koxy, ar

i's CON (W0 02206089 ,
R6, SR6, ORG,

CN, oxo,
N(R) Tn

hydr ogen,
al koxy, or

CO2R6 .

al koxy,

hal ogen;
(CHz) yCO2R, or (CHz) YN (R) z;
N (R6) 2, CON( R6 ) s
51. A conposition co
one of clains 41 to 50; and a pharnace ?cally acceptable carrier.

am noal kyl ,
(c) R4
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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
5 which utilize the products and processes of this
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W is nitrogen or CR?*;
R® is selected from hydrogen, halogen, -CF;, R’, -OR’, or
-N(R7) 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
5 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®)g,
10 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
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or a pharmaceutically acceptable derivative or prodrug

thereof.

3. The method 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
hgteroaryl 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, (CH,),CO;R, or
(CHz) yN(R7)2; 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,, Tn(haloalkyl),
CO.N(R®),, COR®, SO,R®, or SO.N(R®)..
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5. The method 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-yl, imidazol-2-
yl, pyrazol-1-yl, amino-pyrimidinyl, quinolinyl,
aminobenzimidazole, or indolyl;

(b) R? is hydrogen, alkoxy, aminocalkyl, or halogen;

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

(d) R* is hydrogen or (CH.),R?;

(e) R® is CON(R7),, Ar, (CH,),CO;R, or (CH;)yN(R")z; and

(f) R® is halogen, CN, oxo, R®, SR®, OR?, N(R®).,

CON (R®),, CO,R®, CON(R)COR®, or N(R)T.CO2R®.

6. The method according to claim 5, wherein:
(a) R! is an optionally substituted ring selected
from phenyl, 2-pyridyl, 3-pyridyl, 4-pyridyl,
thienyl, pyrimidyl, imidazol-1-yl, imidazol-2-
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or a pharmaceutically acceptable derivative or prodrug

thereof, wherein:

or a pharmaceutically acceptéble derivative or prodrug

thereof, wherein:

W is nitrogen or CR?;

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

R' is an aryl or heterocaryl 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
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y is 1-6;

Ar is a five membered heteroaryl, heterocyclyl, oxr
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,
aralkoxy, aryloxyalkyl, heteroaryl, heteroaralkyl,
heteroaralkoxy, or heterocarayloxyalkyl;

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 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;
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8. The method 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 (Rf),, CO;R®, CON(R)COR®, N(R)TaCO:R®,
N (R) T.NRCO,R®, N(R)T:N(R®),, NO;, T,(haloalkyl),
CO,N(R®)2, COR®, SO.R®, or SO;N(R®),.

9. The method 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

(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) TN (R®)2, NOz, Tn(haloalkyl),
CO,N(R®),, COR®, SO,R®, or SO,N(R®),.
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1S5hydrogen, a koxy, aral oxy, or halogen,

R® is hydrogen or (CH.),R?*; and

R® is halogen, CN, oxo, R®, SR®, OR®, N(R®).,

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

(e)

The method according to claim 10, wherein:

(a)

11.
R! is an optionally substituted ring selected
2-pyridyl, 3-pyridyl,

from phenyl, 4-pyridyl,

thienyl, pyrimidyl, imidazol-1-yl, imidazol-2-
yl, pyrazol-1l-yl, amino-pyrimidinyl, quinolinyl,
aminobenzimidazole, or indolyl;

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

(c)

(d)

(e)

R?® is hydrogen, alkoxy, aralkoxy, or halogen;
R* is hydrogen or (CH:),R?*; and

R® is halogen, CN, oxo, R®, SR®, ORS, N(R®),,
CON (R®),, CO,R®, CON(R)COR®, or N(R)T,CO:R°.

12. The method according to claim 1, wherein said

compound has the formula IIIa or IIIb:
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IIIa IIIb

or a pharmaceutically acceptable derivative or prodrug

thereof, wherein:

W is nitrogen or CR?;

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

Ring A is optionally substituted with up to three R’;
wherein when an R’ substituent is in the ortho-positioﬁ
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®)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, of
sulfur;

R' is selected from R®, CON(R®), COR®, CO,R®, COCOR®, SO;R®,
SO,N(R®),, or (CH;),R?; '

y is 1-6;
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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, 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,, T.(haloalkyl), R®, SR®, OR®, OR®, N(R®);, CON(R®)g,
CON(R) COR®, COR®, CO,R®, CO.N(R®),, COCOR®, SO:R®,
SO,N(R),, N(R)TsCO.R®, N(R)T,CON(R®);, N(R)TuN(R®),,
N (R) T,NRCO,R®, N (R)T,NRCON (R®),, N(R)TnCOR®, N(R)T.NRCOR®,
N (R) TnSON (R®) 2, N(R)TaSO.R®, TsPO(OR’);, T,OPO(OR’).,
T,SP (OR7) 2, ToPO(OR"),, or T.NPO(OR’)2;
each Q is an independently selected C;-C; branched or
straight alkyl;
T is selected from -Q- Or -Qu-CH(Qn-R?)-;
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(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, (CH,;),CO:R, or

(CHz) yN (R"),; and

(c) R® is halogen, CN, oxo, RS, SR®, OR®, N(R%).,
CON (R®),, CO,R®, CON(R)COR®, N(R)TsCOzR®,
N(R) T,NRCO,R®, N(R)T.N(R®),, NO,, T.(haloalkyl),
CO,N(R®),, COR®, SO,R®, or SO,N(R®),.

14. The method according to claim 13, wherein:

(a) R? and R® are each independently selected from

halogen, CN, CO,R®, OR®, or RS;

(b) R® is CO,R, COAr, COR, CON(R’),, Ar, (CH,),CO:R, or
Y

(CHZ)yN(R7) 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)TaN(R®);, NO,, Tn(haloalkyl),
CO,N(R®),, CORS, SO,R®, or SO,N(R®)..

15. The method according to claim 13, 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;

(c) R* is hydrogen or (CHa2)yR?*;

(d) R® is CON(R"),, Ar, (CH,),CO.R, or (CH,),N(R7);; and
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19. 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 I:
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23. The method according to claim 21, 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-
yl, pyrazol-l-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 (CH;),R*;

(e) R® is CON(R")2, Ar, (CH;),CO,R, or (CHz),N(R’),; and

(£) 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 method according to claim 23, wherein:

(a) R* is an optionally substituted ring selected
from phenyl, 2-pyridyl, 3-pyridyl, 4-pyridyl,
thienyl, pyrimidyl, imidazol-1-yl, 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 (CH.),R?*;

(e) R® is CON(R"),, Ar, (CH;)yCO;R, or (CH;),N(R")z; and

(£) R® is halogen, CN, oxo, R®, SR®, OR®, N(R%).,
CON(R®),, CO,R®, CON(R)COR®, or N(R)Tn,CO:R®.

25. The method according to claim 19, wherein said

compound has the formula IIa or IIb:
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or a pharmaceutically acceptable derivative or prodrug

thereof, wherein:

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"),;

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;

R? and R® are each independently selected from R®,
halogen, CN, SR®, OR®, N(R®),, NRCO;R®, NRCON(R®)z,
CON(R®),, NRCOR®, NRN(R®),, COR®, CO,R®, COCOR®, SO.R%,
SO,N(RS),, 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, oOr

sulfur;
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-1 FM 10% 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,
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, 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®)z,
CON (R) COR®, COR®, CO,R®, CO,N(R®),, COCOR®, SOzR®,

SO,N (R%) 2, N(R)T4CO,R®, N(R)T,CON(R®)2, N(R)TuN(R®),,

N (R) T.NRCO,R®, N(R)T.NRCON(R®),, N(R)T,COR®, N(R)T.NRCOR®,
N(R)TnsozN(Rs)z, N (R) ToSO2R®, TnPO(OR7)2, TnOPO(OR7)z,

TaSP (OR7) 2, TaPO(OR7);, or T,NPO(OR");;

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

T is selected from -Q- or -Qu-CH(Qn-R?*) -; and
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26. The method according to claim 25, wherein said
compound has one or more features selected from the group
consisting of:
(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
(c) R® is halogen, CN, oxo, R®, SR®, OR®, N(R®).,
CON (RS),, CO,R®, CON(R)COR®, N(R)TnCO.R®,
N (R) T.,NRCO,R®, N(R)T,N(R®);, NO;, T,(haloalkyl),
CO,N (R®),, COR®, SO;R®, or SO,N(R®),.

27. The method according to claim 26, 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

(¢) R® is halogen, CN, oxo, R®, SR®, OR®, N(R®),
CON (R®) ,, CO,R®, CON(R)COR®, N(R)TCO.R®,
N (R) T.NRCO;R®, N(R)Tn.N(R®),, NO., T,(haloalkyl),
CO,N (R®),, COR®, SO,R®, or SO.N(R®)..

28. The method 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,
thienyl, pyrimidyl, imidazol-1-yl, imidazol-2-
yl, pyrazol-1-vyl, aminojpyrimidinyl, guinolinyl,
aminobenzimidazole, or indolyl;

(b) R? is hydrogen, alkoxy, aminoalkyl, or halogen;
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(d) R* is hydrogen or (CH.),R*; and
(e) R® is halogen, CN, oxo, R®, SR®, OR®, N(R®):,
CON (R®),, CO,R®, CON(R)COR®, or N(R)TsCO:R®.

29. The method according to claim 28, wherein:

(a) R* is an optionally substituted ring selected
from phenyl, 2-pyridyl, 3-pyridyl, 4-pyridyl,
thienyl, pyrimidyl, imidazol-1-yl, imidazol-2-
yl, pyrazol-1-yl, 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 (CH,),R*; and

(e) R® is halogen, CN, oxo, R®, SR®, OR®, N(R®)a,
CON(R®),, CO,R®, CON(R)COR®, or N(R)TnCO.R®.

30. The method according to claim 19, wherein said

compound has the formula IIIa or IIIb:

N/\N N/\N
LA | A
P
R? 2
S Y
I
N 7 P N A RS
>\—-N \ 0
Nnd
HN, R HN,
IIla IIIb

or a pharmaceutically acceptable derivative or prodrug
thereof, wherein:

W is nitrogen or CR?%;
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, 1098 & ()- 1 SO%LQ(()/ﬁggfz, 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, oOr
sulfur;

R is selected from RS, CON(R®), COR®, CO,R®, COCOR®, SO.R®,
SO.N(R®),, or (CHz)yR%;

vy is 1-6;

RS is selected from R’, Ar, COAr, CON(R’)Ar, (CH.)yCO:R,
(CHz) N (R7) 2, C(=NR')-N(R"),, C(=NR'®)-NRCOR,
C(=8)-N(R"),, CON(R");, COR, SO;R, or SO;N(R’)g;

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,
aralkoxy, aryloxyalkyl, heteroaryl, heteroaralkyl,

heteroaralkoxy, or heteroarayloxyalkyl;
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. 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;-Cs 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,, T.(haloalkyl), R®, SR®, OR®, OR®, N(R®);, CON(R®).,
CON (R) COR®, COR®, CO,R®, CO,N(R®);, COCOR®, SO.R®,

SO,N (R€)2, N(R)TaCO;R®, N(R)TsCON(R®)2, N(R)TaN(R®)2,

N (R) T,NRCO,R®, N (R)T.NRCON(R®),, N(R)T,COR®, N(R)TsNRCOR®,
N (R) T,SO,N (RS) 2, N(R)TaSO,R®, T,PO(OR’)2, Ta,OPO(OR’)2,

T,SP (OR?) 2, TaPO(OR”),, or TnNPO(OR’);

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

T is selected from -Q- Or -Qu-CH(Qm-R?)-;

each m and n are independently selected from zero oOr one;

and R! is selected from R’ or Ar.

31. The method 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 R%;
(b) R® is CO,R, COAr, COR, CON(R’),, Ar, (CHz)yCO;R, or
(CH2) yN(R7)2; and
(c) R® is halogen, CN, oxo, R, SR®, OR®, N(R®)z,
CON (R),, CO,R®, CON(R)COR®, N(R)T,CO:R®,
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CO,N(R®),, COR®, SO,R®, or SO.N(R®),.

32. The method according to claim 31, wherein:

(a) R? and R? are each independently selected from
halogen, CN, CO.R®, OR®, or RS; _

(b) R® is CO,R, COAr, COR, CON(R’),, Ar, (CHz),CO;R, or
(CH2)yN(R"),; and

(¢) R® is halogen, CN, oxo, R®, SR®, OR®, N(R®).,
CON (R®),, 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®),, COR®, SO,R®, or SO,N(R®),.

33. The method 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 (CH,),R*;

(d) R® is CON(R")., Ar, (CH:),CO,R, or (CH.)yN(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°®.

34. The method according to claim 33, wherein:
(a) R? is hydrogen, alkoxy, aminoalkyl, or halogen;
(b) R® is hydrogen, alkoxy, aralkoxy, or halogen;
(¢c) R* is hydrogen or (CH;)R*;
(d) R® is CON(R7),, Ar, (CH;)yCOsR, or (CH;),N(R"),; and
(e) R’ is halogen, CN, oxo, R®, SR®, OR®, N(R®),
CON(R®),, CO,R®, CON(R)COR®, or N(R)TnCO:R°.

t@
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compound is selected from those listed in either of

Tables 1 and 2.

36. The method according to claim 19, wherein the
disease in mammals is alleviated by administration of an

inhibitor of gyrase.

37. The method 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,
Entercobacter sps. Proteus sps. Pseudomonas aeruginosa, E.
coli, Serratia marcesens, S. aureus, or Coag. Neg. Staph.

38. The method according to claim 19, wherein the
bacterial infection to be treated is selected from one or
more of the following: urinary tract infections,
pneumonia, prostatitis, skin and soft tissue infections,
intra-abdominal infections, or infections of febrile

neutropenic patients.

39. The method according to claim 19 further comprising
the step of administering to said patient an additional
therapeutic agent either as part of a multiple dosage
form together with said compound or as a separate dosage

form.

40. The method according to claim 19 further comprising
the step of administering to said patient an agent that
increases the susceptibility of bacterial organisms to

antibiotics.
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A compound of formula IIa or IIb:

R! 2 .
V\ll \ R W \ R2

I

>\——-N >\ o
\R4

HN HN

Ila ITb

derivative or prodrug

thereof, wherein:

or a pharmaceutically acceptable derivative or prodrug

thereof, wherein:

W is nitrogen or CR?;

Ra

Rl

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

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;

and R® are each independently selected from R¢,

halogen, CN, SR®, OR®, N(R®),, NRCOs;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, Or
sulfur;

is selected from R®, CON(R®), COR®, CO,R®, COCOR®, SO,R®,
SO,N(R®),, or (CHp)yR?;
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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 lSO;NHRB ;

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, 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 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), RS, SRS, OR®, OR®, N(R®),, CON(R®)a,
CON (R) COR®, COR®, CO,R®, CO,N(R®);, COCOR®, SO;R®,
SO;N(R®) 2, N(R)TnCO;R®, N(R)T,CON(R®)2, N(R)TaN(R®),

N (R) T.NRCO,R®, N (R)T.NRCON(R®)z, N(R)Ta.COR®, N(R)T.NRCOR®,
N (R) TaSON (R®) 2, N(R)TnSO.R®, T,PO(OR’)z, TnOPO(OR’):,
T.SP(OR7)2, TaPO(OR’)2, or TuNPO(OR’):;

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

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

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

2
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compound has one or more features selected from the group
consisting of:

(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

(¢) 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,, T,(haloalkyl),
CO,N (R®),, COR®, SO,R®, or SO.N(R®).

43. The compound according to claim 42, 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®; and

(¢) R® is halogen, CN, oxo, R®, SR®, OR®, N(R®).,
CON(RS),, CO.R®, 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®),.

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-l-yl, imidazol-2-
yl, pyrazol-l-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 (CH;),R?; and
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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 (CH.),R?*; and |
(e) R’ is halogen, CN, oxo, R®, SR®, OR®, N(R®)a,
CON (R®),, CO.R®, CON(R)COR®, or N(R)T,CO:R®.

46. A compound of formula IIIa or IIIb:

N/\N N/\N
| A | A
S P
R2 2
“i AN W7 R
|
F Z
N\ R? N\ R®
>——N\R4 o
HN\ HN\
IIIa IIIb

or a pharmaceutically acceptable derivative or prodrug

thereof, wherein:

W is nitrogen or CR?*;

R? is selected from hydrogen, halogen, -CFj, R’, -OR’, or
-N(R") 2;
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form a fused, unsaturated or partially unsaturated,
optionally substituted 5-8 membered ring containing 0-2
ring heteroatoms selected from nitrogen, oxygen, or
sulfur;

R is selected from R®, CON(R®), COR®, CO,R®, COCOR®, SO:R°,
SO,N(R®),, or (CHp)yR?;

y is 1-6;

R’ is selected from R’, Ar, COAr, CON(R’)Ar, (CH,)yCO:R,
(CH2) N (R")2, C(=NR)-N(R7)2, C(=NR'®)-NRCOR,
C(=8)-N(R7),, CON(R’)z, 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 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
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' "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®, COR®, CO,R®, CO,N(R®),, COCOR®, SO.R°,
SO,N(R%)3, N(R)T4COR®, N(R)TaCON(R®);, N(R)TaN(R®),,
N (R) T-NRCO;R®, N (R)TNRCON (R®);, N(R)T4COR®, N(R)TsNRCOR®,
N (R) ToSO,N (R®) 2, N(R) TaSO:R®, T.PO (OR7) 3, T4OPO(OR") 3,
ToSP(OR”)2, TaPO(OR")2, or TuNPO(OR’)2;
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 independeﬁtly selected from zerc or one;

and R is selected from R’ or Ar.

47. The compound according to claim 46, wherein said
compound has one or more features selected from the group
consisting of:
(a) R? and R?® are each independentiy selected from
halogen, CN, CO;R®, OR®, or R®;
(b) R® is CO,R, COAr, COR, CON(R’),, Ar, (CH,),CO;R, or
(CH2)yN(R7)2; and
(¢) R® is halogen, CN, oxo, R®, SR®, OR®, N(R®)g,
CON(R®),, CO,R®, CON(R)COR®, N(R)TnCO:R®,
N (R) T.NRCO,R®, N(R)T.N(RS),, NO,, Tn(haloalkyl),
CO,N (R®),, COR®, SO,R®, or SO.N(R®)..

48. The compound according to claim 47, wherein:
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(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, (CH;),CO:R, or
(CH,) yN(R7)2; and
(c) R® is halogen, CN,. oxo, R®, SR®, ORS, N(R%),,
CON (R®) ,, CO,R®, CON(R)COR®, N(R)T,COsR®,
N (R) T,NRCO,R®, N(R)Ta.N(R®);, NO,, T,(haloalkyl),
CO,N(R®),, COR®, SO,R®, or SO,N(R®),.

49. The compound according to claim 47, 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 (CH:),R?;
(d) R® is CON(R”),, Ar, (CH,)yCO;R, or (CH;),N(R'),; and
(e) R® is halogen, CN, oxo, R®, SR, OR®, N(R®).,
CON (R®),, CO,R®, CON(R)COR®, or N(R)TnCO:R®.

50. The compound according to claim 49, wherein:
(a) R? is hydrogen, alkoxy, aminoalkyl, or halogen;
(b} R?® is hydrogen, alkoxy, aralkoxy, or halogen;
(c) R* is hydrogen or (CH:),R?;
(d) RS is CON(R7),, Ar, (CHp)yCO:R, or (CHz),N(R")2; and
(e) R® is halogen, CN, oxo, R®, SR®, OR®, N(R®).,
CON (R®) 2, CO,R®, CON(R)COR®, or N(R)Ta.CO:R®.

51. A composition comprising a compound according to any
one of claims 41 to 50; and a pharmaceutically acceptable

carrier.
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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.

54. The composition according to claim 52 further

comprising an additional therapeutic agent.

55. The composition according to claim 51 further
comprising 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.



