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HETEROCYCLI C UREA DERI VATI VES AND METHODS OF USE
THEREOF Field of the Invention The present invention
WO edoatieri4d 0 conpounds whi ch denonstrate anti bae¢EGB2009/050622
activity, processes for thein _preparation,
pharnaceutlcal conp03|t|ons contalnlng then1as t he

t he treatnent of bacterlal |nfect|ons in marn}blooded
ani mal s such as humans. In particular, this invention

Field of hecknventiemwnpounds useful for the treatnment of

oSl S5 R SRRSO REE B R g, Al &R actvey
proc@gsepmmﬁiesr pridp irﬁ@oﬂ'f@ﬁ%ﬂi@éuﬂcﬁl &mpR Ao oBithiRirfgdhed %€ tHective
the treatnent of bacterial infections in warm bl ooded

ingreghenraioghaitiess aagnadignaests Mmadr giedung v thermnufapian of ggdicaments for
use 'Lhtﬁe {rgétﬁlreﬁ%f{ b%gf%hal%%cﬁgﬁs ﬂlqrﬁirr%ai%l SEATY %lé( s&c%%'hﬂﬁl%ﬁs In
to t he ev o

press serious concern

partlamrar hzlu@ﬁm&nﬁ@steﬁzttm&oﬁrpum@usngsﬂdl forithe 3éart1abmt90f®gabﬁatmfectlons
which currently avail abl e anti bacterial agents wll be
in WaHRfQogeq gRimalsiugle AvhumanspRereRaratuigat Robery ordless @Ompounds in

the ﬁhﬁﬁé&tﬁﬂe%@ n?e%hc%gfeﬁﬁ ol AR BRS {r}{&t OF biTr@f REgatdnY &

ogens otic conpounds wth effective
warmdﬂoodetiymmgaés sigh abbtmaty am posi ti ve and G anmt negati ve
pat hogens are general ly regarded as having a broad
spectrum of activity. The conpounds of the present

]hwkgﬁﬁﬂhuth@ngwhﬁgﬁrded as effective against both
am positive and certain G am negative pathogens.
G dire psinpiiosl paerhbiggical ﬁ@nmgmawmrélnswatpwpm@@wwus concern
nt er peacc t ococci cteria, a
that P BERG P B SR LY W RE G it cgrenty

availaBRl it iBdterd] hadMSwibe the e QiROhgdhiefal, |tﬁb‘ﬂef1altphtﬁdg@1@d may be
and difficult to eradicate fromthe hosplta

classfigd asotithen Grasnr@@még@ %Graémré@gatuzsz anppeans ofntdhjetic earppguids with

effe%[ﬁ§g§\tﬁw ne%alhds | i r ?H Ig%grgcr}%ggt%e n@alﬂ{o%léﬁs are generally

regaﬁdedmb Mhﬂﬁ@@@)lroe(dl\dﬁéfd‘tﬁl)m of)ammryJ Thd’bdnﬂﬁjuﬁﬂsadjﬁthe present invention are
ept coccus pneunonj ae and mul tiple resistant
rega 6%tb‘i?saigé’é‘é‘i boh Grafe-pgpibveap %Fr@m Hragnggative pathogens.

%' Yo§it 8 %1 §éﬂscfofr QLarh 1@%@;5?121509&1l]ﬁﬁéroE&%PrSttre?{ococm and

suc sista am posi t | ogens i s vancomyc
VQEMUmymwmaﬂmu&w@hymopemﬂmdamanﬂﬂmsmadsmnmakédammmmsUmnswhwh

NSy TN T T —
established. Examples of such strains are methicillin resistant staphylococcus aureus
(MRSA), methicillin resistant coagulase negative staphylococci (MRCNS), penicillin resistant
Streptococcus pneumoniae and multiple resistant Enterococcus faecium.

The preferred clinically effective antibiotic for treatment of last resort of such resistant
Gram-positive pathogens is vancomycin. Vancomycin is a glycopeptide and is associated with
various toxicities, including nephrotoxicity. Furthermore, and most importantly, antibacterial
resistance to vancomycin and other glycopeptides is also appearing. This resistance is
increasing at a steady rate rendering these agents less and less effective in the treatment of
Gram-positive pathogens. There is also now increasing resistance appearing towards agents

such as B-lactams, quinolones and macrolides used for the treatment of upper respiratory tract
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resi stance to vanconycin and other glycopeptides is
al so appearing. This resistance is increasing at a
waet@ady74n@t e rendering these agents | ess and | BEEGB2009/050622
effective in the treatnent of G am positive pathogens.
There i S aI SO now i ncreasi ng resi stance appeari ng
ovvar e ts such as b-|actans, qui ngl ones and
T i R AT R Rt G A
M.chthARLIiNf ections, also caused by certain Gramnegative
strains including Hinfluenzae and M catarrhalis.
Cokoaepqeently in prdcoioderrcomedhetheentef widespriandaultpflrug resistant
wi despread mul t i ant org ni, SIe
oraafs 5o G el e KER Sl PR BT bopl BB cither
a nol¢108&@hUhith oFlabiaY ardl/ TR BlaiBCREN bRdmRtopokk @Roupad/ or
cont ai ni. ng new phar macophori c groups. Deoxyri bonucleic

aciDgorriepuglgicasil (DNA) gpentsdp a dfenlss of thsdyna Il fapily 9f of

topoj %&%8%@%?@0%?&&%%%}%%&@? 'stagehc?f [%18%% %%nsc(%hlg{%%ﬁf 18 2001

AnnER@i: Bothel(): ”7? 3@4]3133) TypEyIp eaﬂolsohﬁmeﬂmﬁheaﬁ”&sen@ froe
ree e y fraom adenagsine tri ate
adengyige 6‘]113’50?%13#‘0(%W) ydfgsis @paéieb ‘fv@NlAnlﬂf iBHadyoiRg
tran&élﬁ Ql%hﬁ@ st I0dth I eeRL RRdgsNRY @ﬁé‘igzm ge through the break and
catalyzing strand passage throu e br'eak "and
rescalegght DINA. tIDMA[gyﬁa.se BNA @ymit&eanctcoameresds enryingl in dacteria and is
. conserved enz i.n.ba S uni ue a
uniqfip LG FEPROEETIF IS AU 14 PoPE iR T iiUPHEBIT PHRDNA. The
enzyPMP&nSRIsoF tivé EQOLQM'\ enI&U%d%W aﬁ&)gﬁﬂlﬁ Smihg ErY\@sz tetrameric

subunits, encoded yrA and ?MyrB form nga
Complemﬂrﬁed\lsubmtrqﬂ gefkase erAG) is iyaied I@Dl\@ry bm@ g(e@ylriA§sealsng and
contalﬁéglg\él\%%ld\!ep t}/rggmﬁ éGS} e ga Efnd rtgs ran nlg CHVa n%?fﬁkat‘o 3& during

ransi en

strar@ipsssa@Bt THd BiutuditlNgwr BiLEatd eSttKeal{ﬂir(}Sl§l§§ 30ARTPHAE iMeracts with the
subunit (GyrB) catalyzes the hydrol ysis of ATP and

A subrpié feaiganslag the fier engey dipanhydre bysis te s caporinpdorial gange in the
enzy) ﬁlgyenaﬁfg%tﬁ%gir Tas a %na PNACe ?3&9[}1?2 rmational change in

e enzyne Fes” st ran age and DNA
r emtheﬂ gonséivoll bed cssorté typed] mpdlseﬁlem@é irabacteyipecdlled

t opoi sorrerase i n_bacter| called to sonerase |V, is i
toposPMeEISE 1Y: 1 REHBELY 1pRems @éﬁ%%t}%dﬁ? h)ékqd. %%S@g cupyabpcterial

chroﬁiorsﬁr%sa]%rogﬁ’&ﬁ(?ﬁ ﬁrﬁﬂ'hc&:tli&lo TRR Pfsoéié’s%gﬂrela@e to DNA rase and has

repli ion. This enzyne Is c osel
a singyar dsteanzane slttastu&: oirmed fomt @bnmtﬁmnmlsgduu ¢ GryeAf amldrte &yr B. The
onobl ogous t

over%@ g%nog'%ﬁgeuigi EH Ig)gtvxfea]é ﬁ?a@e%éﬁng%?%t\?inﬁgfer%ht g—a{]c?erial species
is hi%ﬁ’ PRHcRIHR! &sifpduddd thabliafdc@ b&AtrDAETAN todoisdRRFIsEShaVE the potential
h. Ther ef or e, conpounds that target bacterial type

to inhjbit twedhrgeiyen g@l@sDngnaﬁfeanpidpqurm:rase IV; as is the case for existing
quinolone antibacterials (Maxwell, A. 1997, Trends Microbiol. 5: 102-109).

DNA gyrase is a well-validated target of antibacterials, including the quinolones and
the coumarins. The quinolones (e.g. ciprofloxacin) are broad-spectrum antibacterials that
inhibit the DNA breakage and reunion activity of the enzyme and trap the GyrA subunit
covalently complexed with DNA (Drlica, K., and X. Zhao, 1997, Microbiol. Molec. Biol.
Rev. 61: 377-392). Members of this class of antibacterials also inhibit topoisomerase IV and
as a result, the primary target of these compounds varies among species. Although the

quinolones are successful antibacterials, resistance generated primarily by mutations in the
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to inhibit two targets in cells, DNA gyrase and
topoi sonerase |1V, as is the case for existing
wa@eionakame anti bacterials (Maxwel |, A 1997, TrPE&nd82009/050622
Mcrobiol. 5 : 102-109). DNAjgyrase is a
wel | -val idated target of antibacterials, including the

| ones d the cou The qU|noIones
targ B Pt Bt i o Aebac R it Moot piobleh jpsgeveral
organRMsPink1ulibg %e@tﬁ ﬁﬁdl‘@ﬂ%t@&%c&ﬁ%ﬁz@n%t(%bﬁéf of ct hgo2, The

enzynme and trap the subuni't coval ently conpl éxed
Lancwt htfe@wxs @Z[lxqasqsei SKO- 53&)1&1 additkima quind HATS, als/ra@h@mcg] class, suffer
fro X eggc ni{l161 %7739ttre té el @dr ZE ky, B. A
mo‘P %?rﬁl‘?eb S8 N5 ing A RTORENDInR RIS FO %P& é“‘1h afd g8, = A~
and Bak&@sd| A, 1008 (Ufnl. IEFEM. DAY ggt359f36mFﬁﬂh@m@uﬁago%ﬁmale&
anong species. Although the gU|no ones are successf ul

cardigxi@xigihe pepredicsed b}@@p@pﬁﬁw fheRdt derpali hasrhoey ciigd as a toxicity
Con%%gﬁﬁ 8 S1dnds t hetarget (DNA gyrase and topoi sonerase
d ecom ng an increasing problemin several
or Jaaiens severt ksl mgatbral pwd&tlﬁnlabdors of DNA gyrase that compete with
pt ococcuspneunoni ae ( 2002, The

Str
ATPUE&F] g@th 2 1R gebuitd Meaxas 1,2 a@sleﬁvssge)D MnZQQéd?WoTPPlCS in
Medq @'h@l’ﬂl ?%% 3033.. "ﬁle%gmaﬁﬁé ark n@&Sal tp%’(fuc%rlscflét@&rﬁtoﬁf(StPeptomyces

fects, “including arthropathy that prevents
spp- Id'Rmplassué vihichodre Indvaodit,i qhkktybloﬁn afnd carmlerBacherAl O&ltlmu,gh these

1999, din. Infect. 1 28: 2-3
compiinds arestting infigiors af IR B fisir R L B gipited duc o
toxidifyOh QR b1 akf pdoh %elg[@tlﬁﬁ il G?dm—n_@l_%ﬁlvl@ Pahtehh DAKWRILA. 1997,

t Oxi ci ty concern for ui nol ones ere are several
Trenids diarobectl u: d|02p1r08h1 Wotothars nptyial presdugt clpNAf ggmaeends it targets the

Cor SR MBI S 58 Y R s

(Waldagbe, Cheml 194, J%arbm&n 3Pb3%) CIOskFRE hotentadclv R hadiadt DNA gyrase,
products i sol at ed fron1Stregﬁynyces spp., exanples of

cyclmm;aélﬁmﬁ b2 RRRIGITIBeterIAl QEENS SBPVBEIRAt HHEON D ARERTHeMA cppacterial
t S of DNA
eSO, KRS, COMBUNEIALE AOLENL! PP B2 |
t Oﬁlyﬁﬂhétyc 1nh1tﬁmkﬁaﬂ1ytah1%st thod pbanit DEDM gyramndrtopoisomerase IV are
G am neg atlve bacteria (Maxwel], A 1997, Trends
knoyp &}@5@6} onpxamplyp CQUIBTIN-QRIAIREE CREPANILS a5t desgrbedcinpatent

applf&fatlfrgﬁﬂiﬁb’ﬁf’r%d dvpd5 1531 § %tﬁcﬁhg h@éfo%r&%f&@o&nﬁoﬁn&sha% described in

cyc i dines, which are rsolated f
pateSt ap@b'tajiwlcw & OZ/G)Q%FA' 8] and(pyéezalvatoepodnds t: deﬂcrﬂb@@m, padent

oo SRR TADL 28T R TR ERI PR STl b ELRLa cortain

applRE98Hs ERAVIRYaREbAdtidaY cOmbYurRgaWTsto0s 81 8L O GUd/ 67544,
speci es éhbkada N, 1993, Antim crob. Agents

WO 7548, WO2006/08 65436 8102008{192A%2. WORAMY B3 268Rsanchat
\NO% ,ﬁ§ﬁ9%9e B subunit of DNA gyrase and topoi sonerase
are

Summary of the Invention

We have discovered a new class of compounds which are useful for inhibiting DNA
gyrase and / or topoisomerase V.
In one embodiment, according to the present invention there is provided a compound

of formula (I):
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known in the art. For exanple, coumarin-containing

conpounds are described in patent application nunber
WOED94BHLS5, 5, 6-bicyclic heteroaromati c conpPCIGB2@PO50622

described in patent applicatigon WO 02/060879, and

pyrazol e conpounds are described in patent application

WD 01/52845 (US patent US6, 608,()87). AstraZeneca has

al so published certain appH(xﬂ% &f),bi ng

anti - bacterial conpounds: WpR005f 0 ‘

WO2006/ 087544, WOR006/ 087544 O (87543

WO2006/ 092599, WOR006Y 092 O%h ‘

are|

Summary of the kggen ion e di scoléred a new
class of conpoundsy Nseful for inhibiting DNA
gyrase and / or t&{oisdﬂeraseRy . I'n one enbodi nent,
according to the gsent invenhti®n there is provided a
compound of formula (I1):(i) or a pharmaceutically
acceptabl e salt thereof, wheldbin: Xis N, CHor CR4; L

[ ] - ] I kyl ene), or
orap %acrﬁl(a%%%?ﬂ %‘%cgﬁ%?le oo b Sl (Ci
_AX kW, &itépr 6R’- CC- (G _4al kyl ene), the double or the

triple bo is t {nt o ttachnmen o Rin ; Rl .

| 18R S eRl R L Bl b R RN TC- Dty iagsin when L
is -(@:@XGLM(}KM{GD onhEer@i 0, RikyIay), ik @RblOaahé Hiple bond is the point of

substituted on carbon by one or nore R7; R2 is
attachgleattodting Pom hydrogen or Ci _6al kyl ; wherein said

G oal kyl be. optiopal ly. s tituted on r.more . o1

or 5o os R S R 7 l¥erf kR s M r e SR o Whchein R
mayhedpasyallyniubst@uRd @n a8ibea by @he BLmaRIRR2 t oget her with

the nitrogen to which they are attached forma

heRérvtajectad frommeriizan euf tsafieterbregilisyid (raglibmay be optionally
e O et )
and eitioai ns an =N- or a -S- noiety that nitrogen nay be

BTN KR T M
heteEHcQUPE wiRRGh WHEhekR Ly FRLFbO 8 ESRAY Shidstin RN RbRSoMore carbon
atoms with one or more R®; and wherein if said heterocyclyl contains an =N- or a —S- moiety
that nitrogen may be optionally substituted by one oxo group and that sulfur may be
optionally substituted by one or two oxo groups; and wherein if said heterocyclyl contains an
-NH- moiety that nitrogen may be optionally substituted by a group selected from R’;

R? is hydrogen, a Cjalkyl, an (Cysalkyl)ssilyl, a Cs_jscarbocyclyl or a heterocyclyl;
wherein R® may be optionally substituted on one or more carbon atoms by one or more R'’;
and wherein if said heterocyclyl contains an =N- or a —S- moiety that nitrogen may be
optionally substituted by one oxo group and that sulfur may be optionally substituted by one
or two oxo groups; and wherein if said heterocyclyl contains an -NH- moiety that nitrogen
may be optionally substituted by a group selected from R'';

R?, for each occurrence, is independently selected from the group consisting of halo,
nitro, cyano, hydroxy, amino, mercapto, C;salkyl, Cysalkenyl, Cysalkynyl, Csalkoxy,
N-(C,salkyl)amino, N,N-(Cisalkyl),amino, and C;salkylsulfanyl; wherein R4, for each
occurrence, is independently optionally substituted on one or more carbon atoms with one or

more Rlz;
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-NH noiety that nitrogen nmay be optionally
substituted by a group selected fromRO; R3 is
whyapogam a C_6al kyl, an (G _6al kyl ) 3silyl, BCT/GB2009/050622
C3_i 4carbocyclyl or a heteroagyclyl; wherein R3 may be
optionally substituted on one or nore carbon atons by
one sor re R10 and erein i ai d heterocycl yl
coRk 31 e Hsr B BrBnyhe Rbron T GuSHESagfionely
subsﬁﬂftécp&@bﬁé’orsrﬁ&%tchfb%h QEbnkYw R &n 20=9! bhcdehdrOR; and wherein if
sul fur may be optionally substituted by one or two oxo
said gesrqryslyheantatherietN- pf a s8i motest thriodiregan mepbe eptipnalin substituted

- NH- i et ti |
by 087 B85% g%&{%& d&v? ul&; 13 ggqpélngi(%lg’esfu?)gt}#u%?%f &ﬁﬁ AT tyQ pxo groups; and
wheRACHT sQIEHIr&IICR/] chftain éhe PeAd &ididty tiaeheketmby ®8ophiénally

groﬁg consi sting of hal{z nitro, cyano, hydroxy,
subsHHterbby arasapelsctedirogalRky| , C2- 6al kenyl, C2- al kynyl ,

Ei/ -’RIGSI}{ F%@f%(sa H%%gﬁargn%lh&é}%a&gh%gelg ?dkfrP Pef‘ g P consisting of halo,

nitroMoend| hyd?éxy,faﬁﬁn(eaﬁ‘d'ﬂcapm; wulphmaeyl, +6), FS,CED&H’@Q I’(tzl6ylkenyl
[ ' on one. or carbon ato

Cs. 64?1? : I (r-ﬁllegla )S(}l%&)? Fél }:\5% yDgeing deo%lbﬁmgm C 6alkyr11§(0)a wherein
t
ais @el &0 Wf(lg‘/ yhﬂ(g?ﬁﬁ?l%’ﬂ(baﬁ Nhg,te %ﬁlﬁﬁ?ﬂ%ﬁ%hcar é%a lsulphonylarnmo

opt i onal ute N 4t o
Ca.1aentblocyoty =204 hc@roogclyb rvéhepgin rfer Rich gccamehoohie iedependently

contai ns - S- i6€
optuma{lly 8Elé§ﬁl @XIB 8&)% mBWaﬂaﬂiPn % W{tﬁpga Ofypo 6. g(%i w]!?ereln if said
heteEIcQMPI @hthihat =8 Ubf éJLSJEﬁéﬁeBﬁthRﬁﬂr&g&' th¥y t%%iﬁfohﬁlw Qfbstiited by
oné or two oxo groups; and wherein if said
one hieq gnoup yod yhat S}d?\lr alaydeaptiondiy swbsténigd iyame or twwg@wgmags and
bstltute rqu electedfro
wheR 2R Rt SERRERE Y B i BRERBEAFT L b B

substmmw@gﬂmpts@le@t@@ﬁbﬁmﬁg of halo, nitro, cyano,
hydroq;i am no, nercapto, sul phanoyl, =0, =S,
C meilGkeal; C2- 6al kenyl, C2- al kynyi, G _6al koxy,
N-&)gs 6al k %%am no, N, N (C _6al kyl )2am' no,
a]gkyl % a- wherein ais 0, 1 or 2, -(GCi
_6aRliky B)lS Uk phadoysclyl Nr Netctdcy8al; kyHeycdss ifl sphieimnqtbcyclyl contains an
Ci _6al kyl sul phonyl -i 4carbocyclyl an
-NHp, 81odst B¢ RIO2CARY Fﬁpﬁena(ﬁg’éﬁb%%‘étﬁg B G houne ctedgfrom R'°; and
i kU :
Whe%eg}?ﬁ"gﬁlfdglt%g&né&&\?mg?kblg%gk %})1?/ %?gﬁ R ﬁl;%%tfﬂlapﬁ‘l?rog nnﬁigg Be optionally
subssifiitell yeosr ooygbyp ambthataiubler emay bloptenadly-sgbstitwcéby onhdat two oxo
nitrogen may be optionally substituted by one oxo
grOUWPoup and that sul fur may be optionally substituted by

ONR’ Ok ®, RAO ROX R 'Y5EQURY ar@fibstiii8kt8 bR chibod Aiktkh, for each occurrence, are
het erocycl'yl ‘contains an -NH noiety that nitrogen na

lndeb@ld@pttly sriedted/fremdta, niitce dydng, hydyoxiuprsed, setbeyy.foa

rnerdapto, sulphamoyl, C;alkyl, C,¢alkenyl, C,alkynyl, C;¢alkoxy, C;salkanoyl,
Cisalkanoyloxy, N-(C;alkyl)amino, N,N-(C,salkyl),amino, C;salkanoylamino,
N-(C,galkyl)carbamoyl, N,N-(C;alkyl),carbamoyl, C;¢alkylS(O),- wherein a is 0, 1 or 2,
Cisalkoxycarbonyl, C;_salkoxycarbonylamino, N-(C;salkyl)sulphamoyl,
N,N-(Calkyl);sulphamoyl, Calkylsulphonylamino, -L*-Cs_scarbocyclyl or —L*-
heterocyclyl; wherein R7, RS, Rlo, Rlz, R'"and R'® independently of each other may be
optionally substituted on one or more carbon by one or more R'’; and wherein if said

heterocyclyl contains an -NH- moiety that nitrogen may be optionally substituted by a group
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mis Oorl; pis O, 1, 2, or 3; RngBis

C3_i 4carbocyclyl or heterocyclyl; wherein if said
whedenenye! yl contains an -NH npi ety that nitPOLEB20v0H50622

be optionally substituted byga group selected from RI15

; and wherein if sai d heterocyclyl contains an =N or

a -5 t hat enrm be option
seleefb Fprit cttoyhegrin Tbsets Boah CHFOPRES BT Aray ety that
nitro@BA hR\ak! u&m subdtit@dd BY 0RB8xO Erdup@n@Xfht GEIAHRS4y BRloptionall

O% R? E’tR14 and R%G aré gublseﬁtuents on cyar opn Y
SubSWut@hbyolmoreta/@foXQ(g@Wence are independently sel ected

carpinpytee b ape s T pRIEBy X R TR S0

-somk%l KWRIS)%Z-B%KMHNRIS fok £l deoiyencel is GadelanRilly hydrogen or
6al kanoyl oxy, N (G _ 6al kyl ) am no,
G 44{kﬂ-a€1¢|13 ig8tXyl ) 2am no, G _6al kanoyl ani no,

;‘4{ YRI5 Cﬁnb o, fowem(ogcu{?@ﬂoc:éy e!il %%%8%8%@ selected from

(O a- ereih ails

C 6aﬂk§<lpf§§é&b?bbafkylh Ci @lkﬁﬁiyk@ﬁ)éﬁl&ybﬁllpjgb?%ﬁ @pﬁlalH&xQ@rbonyl, carbamoyl,

i yl)su ano N 6 yl) 2sul phano
AN- (Qu661 i )W%agm h%%f’%rﬁﬂk&{\tar @3 ‘Félé}’]bg%l}?é’r C%Lonylﬂzenzoyl and
pheJW%l?h%ﬁ YE WhkreiRerel RIRR A8V RG> Bi’d%})endgﬂ-t‘fy 8P cRbher may be

pendént |y of ’each ot her rmy be optionally
optlwﬂistsubmwdd omcahen by onooemomrRiorendy one or nmore R19 ;

wherei:n. i f said heteroc tan
RO o bach st ones. e lsbrndeaty e Talfom Nelog nisp. cyano.
hydI%x rtﬁﬂﬁ@t%h%@ﬁo@@ tfrlﬁlgmoﬁgé@hylaﬁﬂmw@irﬁd@ tdrb&AbH, mercapto,
he erocycwgytcont ains an =N- or a -S- noiety that

Sulpham%dg@nth hyb regshéxom athbyy, saéist. iascetoxd nngthﬁm@mx@thylammo
dlm&fﬁ@at%l et[hél a%ml%g,lolg l“rlxréctgyﬁ}g\f—gﬁly?a%a{lg ga??lf: | %a(r)riigg %\7 %y?%{%{*noyl,

N—etﬁﬁ):arbam@lo)v N—dIIMtﬁ%dl&b%@l‘ N, N—@(e@}ﬂl{aﬁaalﬁayl,, - S( O P'
-SO N(R 18)- or -N(R 18) SO 2-; erein R18 , for
N-mé@szNrf‘é%d@arb@rgoYln@éﬁléhhl@n@thyltmd%@@hul@hln@l e&wﬂw&nhl@ﬁdﬂesyl

ethyPsué) u ro%él%%lg{ﬁ%x é(:eé}l?ok de pe na gceﬁl é ellﬁ%gett e}gﬂ&? f]g h&%ﬁﬁhamoyl

N, NAdimé&bylsltipairkyyl, NOI- dﬁ&iylkmtpmmoyﬂar Bahd(lﬁls]\ahmlymnmhamoyl
C _6al koxycar bonyl , carbanoyl ,
TV- (G _6al kyl ) car barmyl V, L/ -(C _6al kyl) car banoyl

be ﬁ‘nz Xﬁothef?%ﬂﬁ%hf?ﬁ(éﬁ@ aho Hﬁk@ﬁtaorpﬁﬂgi‘a& pl?a%{aceugial cornlg%smons

phenyl sul phonyl; wherein R,

compngingR2 Qompoleplerepiesdtrityd yf foemach (b)t, hea phaynabentmplly acvaptaple salt

thelreolf’basntdI ! liltalergac%ﬂtlg 6Hy accepk%a/blg Qxecq()llrentno?rcgrrfé? 3 5 and

In another embodiment, the invention provides a method of inhibiting bacterial DNA
gyrase and/or bacterial topoisomerase 1V in a warm-blooded animal in need of such treatment,
comprising administering to the animal an effective amount of a compound represented by
formula (I), or a pharmaceutically acceptable salt thereof. In a particular embodiment, the
warm-blooded animal is a human.

In another embodiment, the invention provides a method of producing an antibacterial
effect in a warm-blooded animal in need of such treatment, comprising administering to the
animal an effective amount of a compound represented by formula (I), or a pharmaceutically

acceptable salt thercof. In a particular embodiment, the warm-blooded animal is a human.
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R19 and R23, for each occurrence, are independently
sel ected fromhalo, nitro, cyano, hydroxy,
wo eoobliemnomet hoxy, trifluoromethyl, am no, carPORGB2009/050622
carbanoyl, mercapto, sul phangyl, methyl, ethyl,
met hoxy, ethoxy, acetyl, acetoxy, nethyl arri no

et hyl am no, .di net hy| am no, diethyl am no,
C) LR BT EYPRRT DOV L RIS Hsgime 1 bacteral infecton

ina Jzyfrﬁlﬂfﬁﬁd%@ BRI necd Yhdrd6dbdrR %ﬁf@ﬁllgcﬁfrﬁﬁﬁ%n g to the animal an effective
JV, i V-di et hyl carbanmoyl , JV-net hyl =i V- et hyl Car banoyl ,
amon’gttqfw qompgun(étdpyqspmtpd) by e @Mlop Ialnhyltmaceutlcally acceptable salt

et-hyl sul et h
thor Gt N AP o TR Y BB DOty LU albSA
embb¥nRhh) YhsShicpRiRMYEctiok aé—ée‘léiltddeﬁd’rﬁh rB B@ﬁéistm%’of community-

V- di et hyl sul phanoyl or L/-nethyl - yl sul phanoyl .
acquied RRSARH A ABsitahaeruired RRCYMYHRR, p]élﬁ a,ggi@]glind;gycture infections, acute

S

exac?%%ﬁlgiggﬁ%gﬁglbrﬁ%ﬁﬁﬁ éctut I?usgt?sngédgigt?trg}sa@g%l?{gég}%:?eg-related sepsis,
febride caplopbiie, alomykehes, @allocasdids, ariplgrtraec difiddtiond and infections caused

by ARHH Bt e i RGP HeS R Bt b @ngmoniae, methicilin-
resm‘taﬂllf”S h Bgock%ﬁ§Eﬁ%hsaIme@{iléillgﬁlfe@%ﬁm‘?%gﬁlo&%Eﬁseéﬂlé’érmldl? and
t opoi rase in a warm bl ooded ani mal 1 n need
Vanmmj’mm-ﬂ?esmmm}ﬁmemomu i Bl apartiduinérslahmeny, the vdme-Eloodedlanimal is a
an effective anount of a conpound represented by
humgRyr mula (1), or a pharmaceutical Iy acceptable salt

t hex e@ftherlethbddRadnt | the! i@énﬁmgblra@mle ubdst é’\@(ﬁﬁi‘jcﬁh@ Q&lf6sented by
aninmal is a human. | n anot her enbodi nent,

formu&ﬂ/@htqr @mhpmpp@tg@lla apesphol: it thereefu &rﬁ]@e @ﬁnufacture of a rnedlcarnent
for u%? t1 a%tr?e ug? 1en né {nea?n 1(%) n(%ﬁﬁl%l:l\%gg 1%) lrg}IOOdedbl?ﬁgﬁ&] giaatmmrfrt]l Jigd partlcular
embammt tl@d‘w@tfrrﬁ BlbtyEardmaLRta Rimaa. conmpound repr esent ed

by formula (1), or a pharmaceutically acceptable salt

t h&p Wheneﬁl disagn the Inyentéiayidenthc ushal segmpang sersescnted by
fornﬁﬁlel J5 g%&%—nﬁ%&%&ﬂgpah? ?&g{a%?ersaﬁ %géin?tﬂtth &Qﬁ ac! t’neergf*am%edlcament

pro atin acteria i on
for 8¢ Wainiibiticanefdchcnib NN Al gyrmeﬂdtoln erpedbmeesnpViis h vgarm-blooded

.admnistering to the ani mal fective amount of a
animah n bRt 19@&%@%@@tbghewwarq%0<{eﬁ)amw 12 human.
phay gﬁﬁﬁﬁéiltehﬁ)%hirﬂ{cn@(%ﬁ@ Hltvéll?tllcﬁl V\g‘@lfltde?t f185,80bf a &&n}f’ound r%presented by

particul ar enbodi nment m bl ooded ani
forntulen@ly .or larphemecentiomdliy mtabtmltbhmt@i faalthd mhedhétore dfs medicament

sel.ected fro con5|st| f ) )
for WS iR QU PaC R QUREHITaE o K ELP RatecRk dj one embodiment,
the RORHAPRAFREon %@e[&c@ﬁ@r&:’f tHe @blipledndisBng Bf &hrh @RSy-aReit &
exacerbation of chronic bronchitis, acute sinusitis,

pnelamm@, bospitebaeaitd pnommdnéice skin andsldd sgeggicgnferasi hayite
uSe,[ndoc rdi-tis, .uri

exacter %1{)1(1) gﬁ (Fhrg]iulcor%]otsn%gﬁ eacll#e SHhusitis, aciie 0 otit] il media, cat HteY-related sepsis,
febrile neutropenia, osteomyelitis, endocarditis, urinary tract infections, Penicillin-resistant
Streptococcus pneumoniae, methicillin-resistant Staphylococcus aureus, methicillin-resistant
Staphylococcus epidermidis and Vancomycin-Resistant Enterococci. In a particular
embodiment, the warm-blooded animal is a human.

In another embodiment, the invention provides a compound represented by formula (I),
or a pharmaceutically acceptable salt thereof, for use in production of an anti-bacterial effect in

a warm-blooded animal.
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by drug resistant bacteria such as
Penicillin-resistant Streptococcus pneunoni ae,

woredobilei4hd | nresi st ant St aphyl ococcus aureus, PCT/GB2009/050622
methicillin-resistant Staphylgococcus epidermdis and
Vanconyci n- Resi stant Enterococci. In a particular

odi nent war m bl ooded anijmal is a human. |
oG R e e (s R SR AToROT G e S TR aseptad by ormula (D,
ora @hzﬁﬁﬁ@&ﬂﬁgllyr %ﬁﬁ@l@tsﬁﬁzl Yot O UBin (ARibitBh of bacterial DNA gyrase

pharmaceutical |y acceptabl e salt thereof, for the
an&hﬁ@@ﬁ@@@@@@?ﬁfHaaﬁednbhwendamnwluse in the product i on

of Lan nt|b cteri effe

P R G BBl s vEfor SaliclEl ReBr SRS E R by, formuta ),
ora §hé}ﬁﬁiﬁéhtlchn'y anepfaslk s@lﬁﬂ&‘i’édfeﬁt usd il@hd MYRMEMT afaeiétidEinfection in

the use of a conpound represented by formula (1), or a

a waskhlaeded pninedll | y acceptabl e salt thereof, for the
ba@?g&% g &@Em‘?‘emﬁgé ﬁl%gﬁt n §r8{71d8§‘§ c&ﬂ 6&?1'&' %&éeﬁ[kdqu formula (I),

erla rase an OpOI SOREr Ase |
or a pAdrMabtnidibyl aca:l@ptﬁ’ale sallt thege b afiot umlnahe echodh i tb mniudty-acquired
war m bl ooded animal is a_human. | n another epbaodi nment,
PReYpRNIge, Desitabedyited PRRINQIAS. B apd skin sEneibtgRfections, acuté

exacefHli6r Sf‘flﬁgnlg%r&feﬁmél @C%l(é s)musﬁ'fs Qc&@@ﬁt‘i@al‘fl@&’i‘é' &ﬁ{eltéf related sepsis,

accept abl e salt thereo t he manuf acture
febrlkenleutta)panti dstomyshbtig, h:edmaethtlsrewnaltyftraat ndexttions, ePIemcﬂhn resistant

infection in a warm bl oode In one enbodi
Strep RSB UL DBRP I nPERYT B P e SER B PP SR LG gRG i resistant
StapBPRSbELS BEid&Himi8R BTN AhENn AGHHRIESEnPRREFRRIRE,

hospi t al -‘acqui red pneunoni ae, skin and skin structure

i nfections, acute exacerbation of chronic bronchitis,

DetakYt si.nusit| e RSULE otitis nmedia, catheter-rel ated
——ig%ééﬁ?——#ﬁ%%rL@Léiunggen|a osteonyelitis,
enao g hctifisation the alith dlkyAGhcliddk @oth @Rsaht chalned and branched
Penicil I'i n-resi stant Streg 0CcOCCUS_pneunoni a
h

saturptqdHhyeracpiteneseynst Beitexamaishyi oebot u@feéweapsalkyl that has from 1 to 6

el e B SORSY LIR30 v

referentado irelintidudl Atkyharoupobwhde grapyi Al specﬁﬁa fdruhmstralgm chain version
anot her enpodi ment, the |nvent|on provi des a conpound
Onlwgﬁise%ﬁf‘@ae Byliqaisidr{giga isopsopyby Ag aahlag?f%@awr&m ayphes to other

gencddfeGERt 2 hhrﬁes%%ltﬁeﬁvﬂ@ I ?&flﬁedf Qhehl %9% bf‘mefeoﬁyﬁtgr&?bs%e fAldicated by,

anti -bacterial effect in a warm bl ooded ani
for canmplee thederpoiineliyl), (sheh anwmehd feon N Ne gyl pamamp othadlkyl

ented b mul a (1 or a pharnaceuti cal
g““@ﬁg 6 %?ém§8¥fd$%§?eof( %or use Fn i nhi bition o¥

ba?\%@fsé@her%h@%é@%ﬂ%ﬂéﬂee lrefeRROaPREA Syl Yroup whhich links two
othe}l\ggorlﬁ)sb ! go %? ?all?;]ller?ea lrefers to an alkylene that has from 1 to 6 carbon atoms. An
example of an alkylene is a methylene group.

As used herein, the term “alkene” refers to a straight chained or branched hydrocarbon
that has one or more double bond. Examples of alkenes include ethenyl, 3-buten-1-yl, and the
like. Asused herein, the term “alkenylene” refers to a bivalent alkenyl group which links two
other groups. A “Cjsalkenylene” refers to an alkenylene that has from 1 to 6 carbon atoms.
Examples of alkenylene include -CH=CH-, -CH,CH=CHCHj,-, and the like.

As used herein, the term “alkynyl” refers to a straight chained or branched

hydrocarbon that has one or more triple bond. Examples of alkynyl groups include ethynyl,
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I n anot her enbodi ment, the invention provides a
conpound represented by formula (1), or a
w@bapmemaeut i cal |y acceptabl e salt thereof, forPCEEBRIVI/050622
the treatnment of a bacterial ginfection in a
marn}blooded animal . I n another enbodinent t he

3 prl?pr%{l? - ', agd ZIVI des SF& EF g%érglﬁlf %Jaet b%/fﬁf oéa 1valent alkynyl

groubQUhits BnlkdtwoBhdr 8@ IpyE AL “@ﬂc aﬂ‘c?HﬂUﬁE”tr%fe?sqg%hraﬁ%lnlene that has from
pneunoni ae, hospltal-ach|red pneunoni ae, skin and

1 to &lcarbos tatames. UPanipidsedtallomslena e uslee XAt bat CHrCIFECHCH, -, and the
11.kechronic bronchitis, acute sinusitis, acute otitis
nmedi a, catheter-related sepsis, febrile neutropenia,

0S AR ARYEhdrtinSthe @SHEOTRA Hblohify Ut fehathYantallde brdupftREtha®fSm 1 to 6
Penicillin-resistant Streptococcus pneunoni ae,
carbey gleimsi in Whicly @i o agre obthesrHoB @éERLAC suséitiged with a halo group.

Rep é&étwelﬂaldaggggsoﬁlg%w P:'ét a@iﬂ}’ ! eHpsC tl3gl ?ﬁ%& s or

ancomycl n er06000|. séription
(}hQIHCH@CHH&QGHEoﬁ}HG}Lhmﬂihaﬁhiflcatlon the term al kyl

i ncl udes, both strai i ned, and anched sat ur at ed
hyé«wé%ff byringthg dga gﬂﬂiﬂ é‘nﬁ?l fgioro, @kﬁ logey hegmo, gndfigda ¢ o
an Aa‘LH&Y ro 3/}3@?” ﬂaassaﬂtrré’c@a :Pél{’tglll S%Ht’ oﬁhﬁﬁ@uﬁt@&i mono or bicyclic

inclu exanpl e, propyl
ring |centp1m1]cgy4 léad)msblftvyhlch Hdmt/eme arterfnes elmsels fibm mltrdgan, dulphur or

oy KPR AR VA GG SR e caabon S TAESE i et 2 -CH:-

groubecaﬂ optibRPPHERYAced AP a@bsl%ﬁ% SN BHak %naﬁay 'b@\%p]ﬁ&lally

her generic termns. Unl ess ot herw se speC|

Odetsm t@fommh@ SaJXR@ﬁI(S)g}nme§H&0élmm pﬁ‘éleemvemylonﬁ heterocyclyl” isa

satuli_ }e%nBﬁr? ’dly ?alf,rﬁl ﬂi)%g aﬁgfteh,t%l noc&ﬁ CHI@? g%rltamm % Qge({ eip?]ms of which
at leSABRe @ondis icheyed iom Abrogse d;ul’}bﬁﬁﬁd)tfbxygble it @ayNunddsk yiherease
refers to a bivalent alkyl group which |inks two other

specifiqsly pa caror gy nigagqn inked: 2 250uUprag RPEPIY Iy dsachlpeed by a
-C(d;?%ﬁf enrg ?’lu Slslglr (rir“[so {}1:32 Be %B&S@ally%%s(ﬁ%ggg kcﬁ—m(r)tf(lele a0, )il%es In a further

aspetesfithe alvioetion'a T‘I&:fte&b@ct}(h” & atunaatghitedc babmeﬁnbafd broancfvdid ring

hydr ocar bon that has or nore doubl e bond. Exa Ies
Cont@)*fﬂm&l Xerfeatoms 9 M’é’éphélt Wne HOTP I EISEN ng né‘ﬁ%getnh hur or

oxydenKBr a ASthHS ea%m&nv&nr%nt efhe@e &k!ﬂgwk %H&t h&lehs alto%latlc

a bivalent alkenyl group which er gr oups.
Exaple€Cand ailitab h:yxtaéwe 'bf tleftems “heateracychylk erwh@rpbo lityat pipa'giyl, pyridinyl,

RS ERTER LN T T NCT T -
benzothiazolyl, thiadiazolyl, oxadiazolyl, piperazinyl, thiazolidinyl, pyrrolidinyl,
thiomorpholino, pyrrolinyl, homopiperazinyl, 3,5-dioxapiperidinyl, tetrahydropyranyl,
imidazolyl, 4,5-dihydro-oxazolyl, pyrimidinyl, pyrazinyl, pyridazinyl, isoxazolyl, thiazolyl,
1 H-tetrazolyl, 1H-triazolyl, N-methylpyrrolyl, 4-pyridone, quinolin-4(1H)-one, pyridin-
2(1H)-one, imidazo[ 1,2-a]pyridinyl, 1-isoquinolone, 2-pyrrolidone, 4-thiazolidone,
quinoxalinyl, 5,6-dihydro[1,3]thiazolo[4,5-d]pyridazinyl, pyridine-N-oxide and
quinoline-N-oxide. Suitable examples of “a nitrogen linked heterocyclyl” are morpholino,
piperazin-1-yl, piperidin-1-yl and imidazol-1-yl. In a further aspect of the invention a
“heterocyclyl” is unsaturated and aromatic. Examples and suitable values for an aromatic

heterocycle include pyridinyl, pyrrolyl, pyrazolyl, isothiazolyl, indolyl, quinolinyl, thienyl,



10

15

20

25

30

As used herein, the term"al kynyl" refers to a

strai ght chai ned or branched hydrocarbon that has one
w@eoonnsE4d ri pl e bond. Exanpl es of al kynyl gr oupST/GB2009/050622

i ncl ude ethynyl, 3-propyn-1-yjg.and the like. As used

herein, the term "al kynyl ene" refers to a bival ent

Kk rou ich li N t her ups. A. c
ben0g g i BABT. cRadiar VT imiRealh e irerimd. pyriazinyl.
isoxdzdl@, BiszdlyRo- ?&1@9@1 1, E}(ﬁt‘ﬂﬁ&& 1, of minkvo UiA1n4i8 H)y-one

Ct—f1 ylp HNCHCH - § t he |§ke. '%’e%'sed u4i( 'H) B
pyrldiefZéiH)-onm emtcbmhl @]pm@nmlall +<1§dquln0é6f1@r guinexadinya pkdine-N-oxide
and%{unﬁ]@ as from1l to 6 carbon atonms in which one

e oq“ ‘he carbon atoms are substituted with a
halm‘cgﬂmgclyﬁepa eaental badalpbaahiedor ahQRstcl NGbrSIEbi- or
-CF3, -CHF2, - CH2Br, - CI—|2CH(CI—|2CHZBr)CH3
trlcycmmaen rigg ghat ﬁ%ﬁtflﬂiﬂké 14 péors eeherrin ai-nH:+ greup egnreptieaplyr be
I b
reple{cﬁ §01K lf];? B{i?es erggé(gﬁgrrlta t ée glggjc 67??15 laﬁg&sog uhrc Iimédcontalmng Sor
6 atemsat auhslaymt rlﬂgmmtamln@Q oy ¢0 honisl Egarﬁplm af ¢uringydlylsdinclude

at ons of ch at st 0 tom | s chosen from
cycloprepygeyslo V@dlpherow Eﬁy - feejopepisngls gyclohexyl,
. q |
cycl%%?%ﬂnﬁlgn?pf %ﬁbﬂﬂéﬁ tS‘F[JIQ fmyl a%lgﬁ}(l) gfa 1 Q)')(B{I}g&f}g ol ngg Eéf'lql c)ellrbaocyclyl
encona@os baticcyaloalkygasldrghgnoup. dmar;mytldm@r@pthodlmainlt ythe carbocycle isa

oxidised to formthe.S-0 e, embodi
Ce. I{al)i(ylé :Aié@ﬁ{lfp’bﬁ an aﬂ’q:[g?lltg:r H@ST’;@S (?r tlgcyghg gilrm)%{lga tﬁn% contalns 6-14

atonRaHxalpl &@M@ﬁh@g 1&Hudé%@ﬁ§lraﬁ8%§_?htﬁ§in00y0| ic ring

cont al ni ng 570or atons of |'east one atomis
chdésexcd hapmnng t G(bg@lhyl)ﬁd}’]p hug sidyl gmawgtbm hap threjndependently

ss Ot herw s C|f|ed It
selefl £ 88 ARGl S8 BRI P s P RIS B R Bl RER )
- Cla@) ex@ﬂ@leﬂaﬂ"ﬂlgalﬁéﬂo@'w&” & QAROTRYE RS o O1TRLAIKoxycarbonyl” are

oxidised to formthe S-oxides. In a further aspect of
methorycarhemih gtk ygarbpetler o dtbproxyparbaryl ursaniesefed,
“C -%?&\%% I@éghbfﬁ{?ﬁ’qmo g?&gﬁ%tﬁb%fcafqoggla%? o, < {@&g&rﬁqﬁagglelﬁ’t A2 MRd
t-butont} ibonytimios yigpempléso faCh walkder” asmethox pfetiidxg and pro,poxy.

i nven heterogyclyl" is unsaturated and
EX&IEP’S?TQ% 16%@3 R0 e éﬂﬁ“ﬁ%&‘&’roe aQRiATIEE aBf PEapePnyEynpino. Examples
of “C]I"%Hﬁﬁf{@\é %Héremaa!'lg 0P r&@'ah{%%bhgﬂhleeéthgﬂfﬂl? rﬁé{tﬁﬂlg*ﬂg}{ nyl,

pyrrolyl, pyrazol ot hi azoly
ethyq;ulpthuiyil mydsyl aritl emylbylpliqr3. kfeqampd;hso)f C)Cylga,lkanoyl are propionyl and

acetg.- Eé%@}@%éf Z‘y—ﬁfﬁ %B%rsgléﬁfﬂ?la}/e W&yg%!p{a}ﬁ% (ﬁ) ethylarmno Examples of
“N,N- bc QAR PHRhiInG® arcRYIN-Rlct ) ¥dmind QY BLARY R iRY hnd

3, 5-di oxapi peridinyl, teét r ahydr opyranyl, im dazolyl,
N—ethylgyanqﬁlyjdamlr@)( Ez@mgl]es ob\aiptkginyly bre \plyylagliyllymd 1 propenyl Examples

of “®Yfa k%%%ll” a¥e eth (LX fi-%)lpolpglnyl anla 2apzr8{)§/nyl. Examples of
“N-(Csalkyl)sulphamoyl” are N-(methyl)sulphamoyl and N-(ethyl)sulphamoyl. Examples of
“N,N-(Csalkyl),sulphamoyl” are N,N-(dimethyl)sulphamoyl and

N-(methyl)-N-(ethyl)sulphamoyl. Examples of “N-(C;_salkyl)carbamoyl” are
methylaminocarbonyl and ethylaminocarbonyl. Examples of “N, N-(C;¢alkyl),carbamoyl” are
dimethylaminocarbonyl and methylethylaminocarbonyl. Examples of
“N-(Csalkoxy)carbamoyl” are methoxyaminocarbonyl and isopropoxyaminocarbonyl.

Examples of “N-(C;.salkyl)-N-(C;salkoxy)carbamoyl” are
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| Htetrazolyl, IHtriazolyl, JV-nethylpyrrolyl,
4- pyri done, quinolin-4(l H)-one, pyridin- 2(l H)-one,
WO pdodazmapd , 2- a] pyri di nyl, 1-isoqui nol one, PCT/GB2009/050622
2-pyrrolidone, 4-thiazolidong . quinoxalinyl,
5, 6-di hydro[ |, 3] thiazol o[ 4, 5-<i ] pyri dazi nyl,

N—n@%&i&rﬁ%hééya%ﬁh%%ﬁ%ggw DR CRAT TR —
“Cs g@&@b}m&lm@ cfélcﬂ%ﬁﬂ' &rclotiityl, BicRPEdAI Qﬁcﬂc%holﬁﬂﬂ Examples of

i M dazol - 1- further aspect "of thHe invention a

“C gaﬂietlseﬂldwylawmo age umkatlmﬂmwaan@p asopnartyilsel pherglplimnsand

oY B AR o RS R S BRI S 1
methynﬁmmohylammmdayl 1sobfdp?mﬂp.hb Z@irdcabohylland

t hi adi azol yl, oxadi azol azolyl, pyrimdinyl,

r-bugy{suiphioylpmmeribeBRYl Ewmplle%@& Lzer iy lsulphprg o pig methylsulphonyl,

1sopl‘o§}r sﬁfpﬁ@lﬁa (a%ﬂi ’t-blllghg:uﬁﬂh% dl ' % 2/[ nﬁ; Pglng?’r rolyl,

[ mrdamfd famaj,lwlm’ dmtm oth&fwls@gmzbﬁreti ofeeers Wualnaxisddimyhts of
di ne- JV- oxi de _and qj%nollne L/ - ox

fornkh iy but mg: i (e (B Erah a9 st Grwaladho)
UNSatih n}ﬂlﬁﬂ! of i1 (Ipfnay ®rnt SAY GLil Or HALOMksT Ad¥G%n SBH cases

cont al atons: wherein a -CH - group can

admumtraonm bf y cbmpcqu@ll aa@@dlt hn}ayabe- appOpriatel mdjlviemaadzmdcatbntcceptable

st gb R GheSbre) i PR Gopar sSSP Rb Ko

EX R4S pRfmassRRENEhddeptabRGhMIR RME hORA8Yibn salts such as
cycl obutyl, 1-oxocycl opentyl, cycl opentyl,

metmcsudjbemE‘DWI@tecg@lXﬁ@mWDSPh@Sbc funheeate nlystdroqbiteivel ¢itrate, maleate,

tartrGR BTSSR R EbHHCE e b UL S SRRty g ppsphoric

and gllﬂﬁ'fésacui' m Shodiadr tabsdel AitaBRRAM AR Bhse dali® sEArRAAUM B th&al salt for
a i 4aryl. A C -uaryl is an aromatic, nono-, bi- or

examplﬁ @ybunnc arc alkilire qithgnatélaelt dormxainnk @lcium ar orgnesium, an organic

es of s include
i S BinA e O SRR S APy B o pagpicine
prochind} dib@sylahtieg N, Ndﬁﬂ&i%ﬁl%ﬂiy'la&mﬁ@'tﬁﬂ?ﬂy@oxﬁéihﬁ)’dmlne N-methyl
gr oups, yor exanple trimethylsilyl and
d- gl@qaﬁglth]% araipg jgeidy saghy ap|lysing Q@@%@b%more than one cation or anion

depqngnig%g] tE@H&)ﬁlb&x&f ch%&e@ﬁﬁltcﬁér?%anﬁxtmgbl&?cycgf the cations or anions. A

oxycar bo are nethoxycar
prefﬁtd&@im&ﬁﬁdﬁ:ﬁﬁydlly-ncefﬁﬂde sdiuisob@/stﬁlmbm gait.. Exanpl es of
"C _6al koxy arbon I?n1no ar e net hoxycar hony Ian1ﬂ
et HOXFE Sl 1iggie frglatign of fhe saks JHeng REEPHEHO- ARlswhich arc less

solubit 3TRle&ho @ sogenﬁﬁlla¥ B gref@}{reﬁi @Fétﬂ??ﬁanﬁéc@&%&éﬂ? Ndceptable or not.

propoxy. Exanples o kanoyl am no" are
f oWiithin de, praseet antd®@nand tpbo phdarytbadriaba céxperpider tiof formula (1),

ora Is&?[ Wg%kﬁ%% %g% ﬁ§m$ % rl%ng%?%?tgwtﬁmeﬂw’and Hat the formulae drawings
within this specification can represent only one of the possible tautomeric forms. It is to be
understood that the invention encompasses any tautomeric form which inhibits DNA gyrase
and / or topoisomerase IV and is not to be limited merely to any one tautomeric form utilized
within the formulae drawings. The formulae drawings within this specification can represent
only one of the possible tautomeric forms and it is to be understood that the specification
encompasses all possible tautomeric forms of the compounds drawn not just those forms

which it has been possible to show graphically herein. The same applies to compound names.
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et hyl sul phi nyl, mesyl and et hyl sul phonyl. Exanpl es of
"C _6al kanoyl " are propionyl and acetyl. Exanpl es of
WO YWopCi746@l kyl ) ami no" are met hyl am no and et hyPEIGB009/050622
Exanpl es of "L, L/-(C _6al kyly2am no" are
di - TV-net hyl am no, di-(7V-ethyl)am no and -ethyl -
a

t hyl.am no. . Ex es of "C2-4al kenyl" are vinyl,
Tyt LR G A oAl TR b s MRoutS of ormula ()
cont8h MMM mmbrrRa AP ¥t inAQHc2bdH SRYEshIphEXADR] 88d &fcordingly may exist
"W (G "_6al kyl )sul phanoyl " are JV-(net hyl ) sul phanoyl
in, apnghle iisql_a([@i inyontsallphetisyand riseanp ferssofome compounds may exhibit

poly%}%%r%ﬁt FPSTI%I hg@é%?%hg%@%ﬁas%{ne invention encompasses any racemic,

optidally{a¥at & polynhdrplie toh ¥ie)ed ko BlRAB®YHm, oEXaRRl8$h&@éof, which form
"W (G _6al kyl)car barmgﬁilé" are net hyl am nocar bonyl and

possgssgs Pranfitiet By iy the iphibitomeaf [YNA gyrase and / or topoisomerase IV, it

L /- (CL . | " i i .
g Y0 SRBTRY 1 0 A GA R esvin
of th'e\Mc(e@ig tahkioxersaratiaatiyn techumigudsebn Optiyhain fiam optikdligydctive starting

an sopr gpoxyam nocar bonyl . anpl es . of i
mat@rmfse by 3@1541 l@&/’lllti/"@w’ -bé’épiﬁé%ﬁ‘t!&ofﬁ%%%lb Qniwranéfpenﬁﬁnh grby

- i x | . .
chro%%%?{@g%ﬁ@ﬁ hanyh capg stationary ph%(eg and how t? dgtgrsn_nne efficacy for

/ - et hoxyam nocar bonyl". nples o
the iolibltwal dPNA ayesse yod Oprtopyibomengsd 13bbiy thie, stangdaid dgntogastribed
hered! cycl ohexyl . Exanples of "C _6al kyl sul phonyl am no"
CICHPE et hyl sul phonyl ami no, i sopropyl sul phonyl ani no and

- bWl SUdmneny| @M fdendERAPIREnt®n included all isotopes of the atoms
"G “6al’kyl sul phonyl am nocar bonyl " are

presmtilﬁﬁqrguuﬂqﬂlbm}d anyi qfd:h,g@@@m}d;s, or embodiments disclosed herein. For
k2R B SRR SO B brgen i . 1 0,
*H (THIC Rptdsyits thypRetoyplc foah of BabEY Ingtldptpohg ] 'C, and '*C; O represents any

. i sopropyl sul phonyl and -butyl sul phonyl. The term
isotopicfo of ogygen inglkliag s %tlﬁéuawl s&: dheproppndel any setepis fpgn of

- - ' t4 15.Qr Lnel udi - -
it BB "REY S LM o TR BBl cting
1P ¢nldCYR; SAreprspoumd isbtopiorfomh af §ulfur iryuding 16 sihdbiSe Facprdsents any
isot Wi sk ﬂzlgl*ltges isng 1{(‘191}%131: %gg EE ;&i%i’)regglrgns Q%Z%gtaoi){co OI’I’ICI) fof ghlorine

inchRIMGY TTR¢ et|i maldo. g@gﬁ@'ﬁﬁgl glsé‘?\]ﬁgezreeﬂ?gbgﬁinq@@ &of¥pounds

convent’i onal nmeth suc scri bed bel ow.
repr&anted bl dompnda thcempriscalifomas obiht alvings thaleinsinithwt vaterally occurring

i d diti | t.s. h .met h | f te, )
aburfinch, HE P o SR IR ol o Tt AME I e o st pigen i 2
partiehfaf Rb®pc Wi @A Suld hefhdIBI R RB&n{ In8ess MLEIRCAPFY) example, 'H

drobrom de. Al so suitable are salts formed with

vvouh By be pensentsu fegter thaad0P8% abundendse howeysact compound of the
invelgltg(ifri gafkr)llob(ree esn%lcflesd frf oqalg—leat So%'e t01§ msoyeclglom fon§ r\}vh%llrekl—al lisi prrergetn"ti.l In
particular embodiments of the compounds of formula (I), when, for example, hydrogen is
enriched in the deuterium isotope, the symbol “D” is used to represent the enrichment in
deuterium. In one embodiment, when a compound of the invention is enriched in a radioactive
isotope, for example *H and '*C, they may be useful in drug and/or substrate tissue
distribution assays. It is to be understood that the invention encompasses all such isotopic

forms which inhibit DNA gyrase and / or topoisomerase I'V.
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exanpl e sodium an alkaline earth netal salt for
exanpl e cal ci um or nmagnesi um an organi c am ne salt
wo erovaxampl e tri et hyl am ne, norpholine, PCT/GB2009/050622
L/ - met hyl pi peridine, L/-ethyjfpiperidine, procaine,
di benzyl am ne, V, L/-di benzyl et hyl am ne,

tris-(2-hydroxyeth am ne, JV-nethyl . d-glucam ne an
oo SR rEs St ot dhoiera coarandsr 6 FirsiB hand Sils thereot
can &attiRJo1Qktc@BE R0 A6 RERW AN BNt RRINMYMBE ExRhplENRUERE forms. It is to
functions and the valency of the cations or anions. A
be updassterd that thhamveatien tnaaltayscs eld epthatol eteghaforms whidhanhibit DNA
sodi(wn stal t.. I—lo\/\/e\rIIS/r to facilitate isolation of the
BV ‘AU PG PP e ar'dt i on, salts which are | ess sol uble
I NThBR fEN®S partalay et suillchaluek frekftgid swheiiaits and groups referred
_pharnmaceutical l y-acceptable or not. Wthin the present
to inj thipspeqibention. These yalyes WAy be ysedorharpapprapedepihngy ef the
- r - 0 [ -
cofifflGns TRt Al Brc Rt R Rt TR I b Midance of
doulstrcastt siaxsd wpdchds mepirbdeatssp@eiidul araint dmlepamdcheppesaaifithio vgntion.
one of the ossiﬁle tautomeric forns. It is to, be
undPg %%P(fl’lﬁﬁ@t the, BVERNIRIP AP RIBPRYALS Epregpyed by formula (T)
whelcdb&kquesj ¢ form which inhibits DNA gyrase and / or
topoi sonerase IV and is not to be limted nerely to
anyn amehdrzutbodmndnt tHeanwentivh Ipravedeswoniponndshrepresammadl taeformula (I)
h dr.ag.n%i. The formul ae drawings within this
wWhelbei'f fcati on can represent only one of the possible
t apd gReRhdrenitRtien@ B ih{entidn pPovREes HBAPHIARAEkiAted i formula (I)

speci fication enconpasses all possible tautomeric
whefegr ¥gs 6R tahé Re ampeundshlatp abinmaotodpes €1-taliod eorfadr mg lkoxy.

\.?ﬂgﬁ: Iénaolr‘%léerge%lp olglzngeqltt gl%ii%{rﬁ%lgiﬁﬁéﬁ;%Vz ogoﬁ{p%%‘!lqsﬁ%]%r!ggenlge%rb%} formula 1))
wheRRPL €A @tz_@dkﬁydnh%e csdthplb ed=Ch TnhepaafidulirhatbodBhdrdl Mis -C=C-

conpﬁounds of formula (1) contain an asymetrically
(Craglkylane} ut ed carbon and/ or sul phur atom and

aC?ﬁ) Qﬁtﬁq]egle}ﬁlb%ﬁi’fn% iﬂ%tin%h’tioﬂ%ﬁ?\?&sic%mggfu?c% r%élk‘gsenteéi by formula (I)
optically-active and racem ornms. Sonme conpounds “nay
wheexhLlid & Cpedlyenytanbi $mma phrticular ¢rabdaBmumnig &ris t OHerCHhat , shlkglenc).
present_ inventjon enconpasses any racem c,
opt? a%th%r-eaﬁlome,nt B )ROSR iPEOVéﬁiGSWQPQB?‘gsdﬁ%fF?Q?tqdd?yn@mula @
hef¥in MiX} B e3i-4iagr eof , which form possesses properties
v e%gnef lﬁ( i@ﬁgatqh%%hi bition of DNA gyrase and / or
t opoassnercadedinknt ite ibeinign pedviddswompoinmdstrhpresmtedriguformula (I)

to prepare _optically-active for f or ample, b .
whepe e BioR Sobr eibmikeaihetcpy heng whei T5d hebtgaghpontains an
-NHL @, eHae fitrdd¥n BMOLRRBLSHA KA ARELE BY b @t deMBted from R'>; and

starting materialsS, by chifal synthesis, by enzymatic
whereais (] |sg|i1di%1§:tgroqg§yl qeintsiSansTIGT ore’t +Sornoiey th@t nitrogen may be optionally
subs%iEu%é’dé?} grgeggyﬁohlrgltqi a%ggt;h%ttrsl Hur, H%l Falg 8§t&§1¥3¥%?§h?%1&&%& 8}0 3hY or two oxo
groupBhi bi tion of DNA gyrase and / or topoi sonerase |V by

t he standard tests descri bed

In another embodiment the invention provides compounds represented by formula (I)
wherein ring B is pyridinyl, pyrazinyl, pyrimidinyl or thiazolyl; and wherein each =N- of
pyridinyl, pyrazinyl, pyrimidinyl, or thiazolyl may be independently optionally substituted
with one oxo group; and wherein the —S- moiety of the thiazolyl may be optionally by one or

two 0x0 groups.
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herei nafter. Byway of clarity, conpounds of the
i nvention included all isotopes of the atons present
wo obosrawd a (1) and any of the exanpl es or enbpdi/GBR0S/050622
di scl osed herein. For exanplf_H (or hydrogen)
represents any isotopic formof hydrogen including 1H,

and 3H C represents any isotopic for
TS P}P&fiﬁém)i% Yoo Do 1o EOMBP ks CRIEH TS yftormula M
whefe%?hﬁ@ BAs h o RE h&éﬁé@fz‘diy i Bl wﬁéﬂe& it 6 hét%@c%l?l dARindhin -NH-
represents any isotopic formof nitrogen includ i ng
moict Mat puidgamchay il Opﬂomaélmse.b@rﬁutgd ary greu s@tﬂctpdffmmﬁo% and wherein

5o RORBRR Gt Sl «f R % aZokRh I opidiiy

substiRREEBLHiSoxd Bols M b Csul far ﬁaasafbefobu@dall@%ubgmht@ai bHgnd 8Ftwo oxo
and 18F; O represents any isotopic formof chlorine

grouphcl uding 354, 370 and 364 ; and the like. In a
pr , r
;ﬁ gtgorr%%ér}leg{g;gagfééﬁnéﬁresm o%%ﬂ gpcgﬁ%és E‘ﬁéﬁ@sﬁgﬂn%ye & ﬂlp%ﬁnula @D
xﬂwﬂﬁiun@Bhya@g@@kﬂhﬁ@oﬁbﬂﬂﬂﬁﬁﬁ@ﬂ;ﬂﬂMﬁMEﬂ4SHﬂpﬁﬁm&ﬁmn47dmneand
i nstances is desirable to enrich gne nore atom

wheyeip %?CBaNH iy off S Sr GHBIRAE- INIFENR G-l ik W@b‘w -dione'may be

I 13 =N-
REFRA ob by SURRIRIARE i BERTRLE R LA oo N-or
qulnbmliﬁh}’@r 5 é dd@fdﬂdl] Rdthoizo tofre 5 idimeitarioe-4¢adiobe memrbicddeghendently

optiosRUS SHETR! Rith PR AR Ao RS e thd oSt e 5.6
dlhytiﬁf[ mﬂtﬁw&dﬁ) 14, 308 ridhAhe-8 Wadmﬂleerna? pé Bﬁlﬁkﬁﬁll{y Dyone '09 ﬂ)%joxo groups.

deuterlun1|sotope the synb D' is used
r eﬂﬁ @Imhﬂr enthedismnit dtenimyention pmwdeé rcplmpumd$ r@lmf@sented by formula (T)
n n Qu he i nv ntlon IS
whefF Rty B3 by T SRR < By R Srb DR sty e oxo
group4 @ ohheyibedsnche rits 8 i land ﬁn@bb@u@aquaﬂmgyu bstrate
tissue distribution assays. It is to be understood

t h&t angiericmbed e tf@ﬂ@mmlag Peayvidgs|cogppenndsgeprspangeds byt fggmula (1)
VA
wheltgh Ele B0 e R DR oipte adeh R Srpounds of ¢ he

fo ﬂmﬂcﬁhe(rle)nbodmibtﬁ metlﬁvetﬂmeﬁ @dedmn:ompbﬁﬁdsi rﬂpmsdn‘mlt‘tgdformula 1))

as [ s ol vated forms su as,  for npl e
Whef?yaﬁgts Rl Rogs RIHUEh STSbArTA e, buty, isobutyl,
sec-hiYed Bhd % 15?&910 THATRAR Ryl lenb G0 IR/aL gy f Or ms whi ch

I nhirbit DNA gyras and | or top0|sonera§e V. There

f olln, aiwtlparemb@dinaant drednwaritiva lprevideal coepofiods regreseaitad by formula (I)

hrsubggltug?ts and groups referred to in this

wheteLRi 1 1081985R.  These val ues may be used where

appi SRfth@lehbotiinhor@ e iRerltidg pRRfdd ctoh%ﬁncﬁrlgpresented by formula (I)
enmbodi ments di scl osed her ei nbefore, herel nafter.

wherpt Rt et @rasikybnkBer axpmple, R” is methyl, ethyl propyl isopropyl, butyl, isobutyl,
sec-butyl, and tert-butyl.

inde

In another embodiment the invention provides compounds represented by formula (I)
wherein R” is a 5-membered heteroaryl; and wherein the heteroaryl may be optionally
substituted on one or more carbon atoms by one or more R'%; and wherein if said heteroaryl
contains an =N- or a —S- moiety that nitrogen may be optionally substituted by one oxo group
and that sulfur may be optionally substituted by one or two oxo groups; and wherein if said
heteroaryl contains an -NH- moiety that nitrogen may be optionally substituted by a group

selected from R''. In one aspect of this embodiment, R'® is selected from the group
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doubt each stated species represents a particular and
i ndependent aspect of this invention. In one

weedodiraent the i nvention provides conmpounds PCT/GB2009/050622
represented by fornmula (1) wperein X is CH |In another
enbodi ment the invention provides conpounds

COHS&I'E ent e ’tiﬁé lo()‘g:ﬁvtom{& %}(10% §ldér&yrlrp$1b?fa)§her a?&%% Qfe tlilis

emb&@ig{eggq@t %qngnylfor mula (1) wherein Xis CR4 and R4 is
fluoro, chloro, bronmo, iodo, a G _4alkyl, or a

G Imamathﬁqﬁmhodlrmmthw:envmﬁbn i ovedis opmomtrdsemonemted by formula ()

whe%l OEB 1o 1aé(gf3)ﬁ Hglwéﬁ fngecﬂ g#;%gyfr B%ggtloa}]la y gubstlteuted on carbon

by oR@bt et RY; fbOireR ko =I- bSthe @Gazd{Ji mAabdkyptnely substituted by one
anot her enbodi nent the invention provi des conpounds

0x0 gEyP ety erIcByh¢ orrafithe thiazolyharagibs aptiprally substituted by one or two

enyl | aro
ovo ERE, HEOSA o M B1 T BB comsivingo
methynmhylomfpromnaaﬂ sahpaiticd. Tepiesansedt bfthisamibddament, R is
(1) wherein L is a G _6al kyl ene. In another enbodi nent

methythe i nvent i on provi des conpounds represented by

foﬁM&he(r'e)nb‘G/ﬁﬁﬁ&'t nlerlhoegng Md% ofidEEHeL&kd b by formula ()

heteroaryl and wherein | ete oaryl contaln
whereNHR® oo Eﬁ\j‘ -dxadiazolyt; mod ehererythbd , ppokahadolyt may be optlonally

subsF S ORGP 008 INORE AE AR R S wBetedy GRS pF el 3.4
oxadid¥dlyl hhdy ROBAcTRY R df)ﬁbhélﬂ@iu'bé‘tltﬁﬂé@ P'o‘hb’ bgdl gﬁﬁﬁ 0o 'Fl@of?é(é)spect of

group and at sul far may be optionally substi ute

this embo metﬂwﬁ o oclgetod from the geavptdensis dhetbylt phdngl, trlﬂuorornethyl,
|nv vides. c oun reprgsent e y formula

and ?5(131 l ?Ié aﬁotﬁ?r aapgt SR sy?mquh ﬁ)t gy A3 g}e%l%?
py Tk aﬁdﬂhdﬂehlb@amﬁdm mhyéntloa @%mr&h@oﬁﬁfshepi%’senwd by formula (T)

pyridinyl, pyrazinyl, pyrinmdinyl, or thiazol be
whereyRpsridiplipzekyt:idad arhioyeis theshH-prtaelyhimer be o8 fy %@By Xubstituted on

16, f
one g‘é I(ﬁg%t (iag(%)g] %@Le&r rl]n&rg R %nd W(Pl%l%ﬁly thQ N I?) tﬁehfﬁijgla)éb lymy be

ne or two OX0 groups.ln ano
opti(ﬁnﬂﬂg)dhlbmiltmed bﬁohmmgmop; qnd(whedaﬁﬁ theom}bl.tﬁdlsty of the 1H-pyrazolyl
represe formul a ( wherein rnjng B i
mayaae&wliwg yrﬁ@?@rtafeg OV grO%%fIWférf&rﬂ R'r Lgng aspect of this

eran@ﬁIfe'hP R/C isyslele(é@ﬂ FRinDghe@Roup WdRRis By of Ilﬂ@t'hPrf‘ ?t englg ecﬂﬂﬁ@rl’)methyl and

be opt’ional I'y substituted by a roup se from
pyridinglndnwhethei aspect of this embodiment, R™ is methyl.

In another embodiment the invention provides compounds represented by formula (I)
wherein R” is 1,3-benzothiazolyl; and wherein the 1,3-benzothiazolyl may be optionally
substituted on one or more carbon by one or more R'’; and wherein the =N- of the 1,3-
benzothiazolyl may be optionally substituted by one oxo group; and wherein the —S- of the
1,3-benzothiazolyl may be optionally substituted by one or two oxo groups. In one aspect of
this embodiment, R' is selected from the group consisting of methyl, phenyl, trifluoromethyl,
and pyridinyl. In another aspect of this embodiment, R is methyl.

In another embodiment, R? is a (C;_salkyl)ssilyl which is optionally substituted on one
or more carbon atoms with one or more independently selected R'. In one embodiment, R* is

trimethylsilyl.
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i f said heterocyclyl contains an =N- or a -S noiety

that nitrogen nay be optionally substituted by one oxo
w@emapsamd t hat sul fur may be optionally substPCTIGBR00DHS0622

one or two oxo groups. In anggher enbodi nent the

i nvention provides conpounds represented by fornul a

(1) wherein.ring B i a _quinhoxal.inyl or )

5. &0 SR Baod BTG s 6 4K LS hig s epliopally. sbstiyfegqg;one or
mor@BGb¥h 868l WifAGH orMibre 'ﬁﬁiegéﬁﬁeﬁﬁ selected R'?. In one embodiment, R'°, for

5, 6-di hydro[ |, 3] thiazol of ,5-<k§pyr|da2|ne-4,7-d|one

eachrpguiisence ngimdepradentlyysetastaddrrah b1 sellsexy, -Qt@dcinpoeycly: aug—O-

selected fromRL5 : apd. wherein each =N- of : 3.
hete ook alt WY R BrEY GR AP AP OBI Y adbr gy Bersmbodiment, R i
tetrahy @B pgiane-foty di one may be independently optionally

substituted wth one oxo group; and wherein wherein

t hén ammthgpgmbogingnt gheanwengion provides compounds represented by formula ()

ho 28 i ! go s compounts e '
o AL AR LB 508012, g0 o2
y1, lenbatbtientl-2 e 3-(yedin-oyDpr, ddicesiaadpoundsethyl-1 H-pyrazol-5-yl, 1-
mett %&g;ﬁgéoﬁfﬂa% 2{;&%&: 1;‘3,;'&@1%%@% rB]IE %‘-gwgBid;h&SA-yl)-thiazo1-2-y1.

Sulps bt @hodtiRen? AR iR¥tBh %Hchidég ?ﬁg{ﬂguﬁdﬁgﬁﬂgﬁgd by formula (T)

ring Bi1s and unsubstituted pyri .
whemmbBdismemidirtyhenid whendin - pray\hechpsiond lypibstitsted with one oxo group.
represented_by fornul ) whereinring Bis a C3_i
In ohc THBRERERY R, Srrasahpted BBy T | n anot her
enpoghJiRRH enitoirhdhY &Y ih OdhtiBh YO HES B Qﬁﬁbq@%esented by formula (I)
represented by formula (1) wherein is a G _6al kyl.
whergr Re jsaan@d_lggryg\whicb st pyaptioatlhyydubstiiptsdyan, onie o prosp garbon atoms
WMhQ%;¥&hlkstutyl, sec-butyl, and tert-butyl. In a
paFtlcd1%r enbodi nent, Rl is ethyl. In another

e o ghh JRdHentHodinh Y €t ih Gdhtiph QY vi@s c@%b@mdspresented by formula ()
reprﬁsented by formula (1) wherein i s hydrogen. In
wheggipRhisra Bydosemhest atomeatichgtereqyshyl:pmdvihgexn gehsripryslyl may be

. i i 1140 .. .
ot RS STETE B oh UL cofon MEH Py B b ek DB Y herein if said
hetetugtyyily] cansaimuany+N- sec-$Huhyikty thmchitr@gch-rbast yd optionaldnaibhetuted by

enbodi nent the jnvention praqvides, conpounds

one PXL YR ﬁ{léeﬁlawﬂ% A bs O(Pfl)m%{h’e%“g?tﬁufﬁgﬁ’g OHC BT HEHE} gigups; and

whelHg ﬁfsgiﬁrﬁé{e;roé)‘legrtl WhRLRS Bn TNA- Hﬁ)‘i@q{] aat )ﬁtrog%m ¢ be OH’go%a)llly

optionally substituted on one or’  nore c on” at ons,
substihgedpy argrompReidcted &oth Rbedebme aspestaif dhik etbodiarent, R'* is selected

fro Hgtgl? }gﬁ%ﬁqoﬁggﬁl’\é? ff) (lt: 1&%?@%@% )J% ggﬁt)tggripgs{og oF thqsagmgoe diment, R"
is a Cy4alkyl.

In another embodiment the invention provides compounds represented by formula (I)
wherein R’ is selected from the group consisting of 1,3,4-oxadiazolyl, 1,3,4-thiadiazolyl, 1H-
tetrazolyl, 1,2,4-oxadiazolyl, 1 H-pyrazolyl, 3H-1,2,3,5-oxathiadiazolyl, 1 H-imidazolyl,
morpholinyl, 4,5-dihydro-oxazolyl, and 1H-1,2,4-triazolyl, wherein the 1,3,4-oxadiazolyl,
1,3,4-thiadiazolyl, 1H-tetrazolyl, 1,2,4-oxadiazolyl, 1H-pyrazolyl, 3H-1,2,3,5-oxathiadiazolyl,
1H-imidazolyl, morpholinyl, 4,5-dihydro-oxazolyl, and 1H-1,2,4-triazolyl may be optionally
substituted on one or more carbon atoms with one or more R'*; and wherein the =N- moiety
of 1,3,4-oxadiazolyl, 1,3,4-thiadiazolyl, 1 H-tetrazolyl, 1,2,4-oxadiazolyl, 1 H-pyrazolyl, 3H-
1,2,3,5-oxathiadiazolyl, 1 H-imidazolyl, 4,5-dihydro-oxazolyl, and 1H-1,2,4-triazolyl may be
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and that sulfur nmay be optionally substituted by one

or two oxo groups; and wherein if said heteroaryl
w@emwhaimago an - NH noi ety that nitrogen may be PCT/GB2009/050622

optionally substituted by a gyoup selected fromRL 1 .

I'n one aspect of this enmbodinent, RLO is selected from

t f t hyl, AN "y
optigriy BSY BiigH Ry OnAE SyRParye. S T3 eRdr Adiigzobyl or 3H-
1,2 j @o%atﬁ[ﬁ@&@b@?ﬁfay b%ptl%mtshyﬂtttutb@ bRBRE B@ﬁwoed%oﬁb%nﬁnd wherein

he i nventi on provi des conpoun S represent ed
the Mi-nncblaty(qf)th@/\h@ﬁetraxoml I7-aynapo lak 6Hyl.2 3a5°rdxamledlezcriyh hE-

imidyehi Fafpaly B Rt Okl PRy BBl St fls by p eroup

seledtey frbg P! [06@ dsped PRt Enbedmdit, RYEs Qulected auRs th@@ﬁbup

wherein the -S- of the thiazolyl nay be optional|
conssing o Eumaéléylbly hydvoxwr In giptik @swb%éls qmboelﬁeerﬁslisee& a gf-aalkyl.

t hi fr

o F]Iz Iargcftﬁ?e%% einh%% 1h§%n21§1)} l%%vt?(?els fCIO 0 11N ﬁér%&%?ltedc}ay formula (T)
whe gyt Rdisnygroup repegsoiithé by dspfetibwilg fohslaenbodi ment, R1 1

is methyl. In another enbodlant the invention

provi des conpounds repr Of ormula (1) wherein

R3 is a 1, 3, 4-oxadi azol yl ; Yand/wherei n the

1, 3, 4- oxadi azolyl may be opti+dhal |y substituted on one

or nore carbon by one or more HR10 ; and wherein each

N-.of the 1,3, 4- azol yl npy be independently

WheE%‘% orfapYcyendy, ﬂ’P’cniﬁP 6“ mMERLOSEE Byr oup. I n one aspect

of 1{ Blcih & TRAL IR the@i]lg?] 1§n%%v?&ésecgn%59ﬁﬁs E@r Qern%ﬂlpoy formula (I)

consi sting of nethyl, enyl, trifluorometh
xﬂmpmrmdsﬁyl In anot her aspect of this enbodlnent Rl 1

s . meth ano r. enbodi nent the invention

pr GV e H}HBS{E’P] Wﬁéﬁ?%@@ﬂ@é%@%? PBPRLIE PR SSRiy Ry fyrmula (D
wheRRB hSis @ andboxr@azol yl; and wherein the | H pyrazolyl may

be optlonally substituted on one or nore carbon by one

or hrrmoé ®REQbodEmAt itvanedntion ipeovides comppheds| errpwlaeﬁZhwﬁormula @D

|y substituted by one oxo group; and

whe{i e?%?ﬁ E% ﬁﬁ+ noi ety of the | H pyrazolyl may be

Oplh oiAhdrienthelBidnt tedvdiyion pesads Gﬁﬁipﬁﬁﬁ(ﬁdeﬂﬁtfewﬂtdalﬂy- formula (T)

In one aspect of this enbodinent, RLO is selected from
‘Wwﬁﬁemgﬁéup consi sting of nethyl, phenyl

tr

th :hg Llﬁejo &gﬁfﬂ'&{ meng E[ﬂt fﬁ?;éeﬂtlgneh%(%/vlu.iésl rt}% reﬁ%%glgééil ‘tﬁfefg%‘mula @D

whddﬁmanentlon provi des conpounds represented by

formul a ( erein R3 is. 1, 3-henzothi az
whé? @gh ﬁtrr?elb??ﬂ ﬂfdfl}ﬁ‘f“é% mwﬁfeéfoaeowfsl rswann;tﬁd by formula (I)
whefe‘ripff §d ¢ ER® R \Q)%_eﬁ’.r IﬂT&{eeas?i@c& BOMi DY O EMEAt, ARE 8 K Pridine or
d whereln thée = of the 1, 3-
qumoxahnyl
In another embodiment the invention provides compounds represented by formula (I)
wherein p is 1. In one aspect of this embodiment, RC is cyano, bromo, methylsulfonyl,
sulphamoyl, or butyloxy.
In another embodiment the invention provides compounds represented by formula (I)

wherein p is 1 and R’ is hydrogen. In one aspect of this embodiment, R® is cyano, bromo,

methylsulfonyl, sulphamoyl, or butyloxy.
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benzot hi azolyl may be optionally substituted by one
oxo group; and wherein the -S of the
wd 2®@9hemnzot hi azol yl nmay be optionally substit up@rGB009/050622
one or two oxo groups. In onggaspect of this
enbodi nent, R10 is selected fromthe group consisting

g; &WEWI&QH%§B@5§I’%€|}M fl{,?rllgéeléﬁg% %?qe}é lcopg%ro]gn s)éreﬂlrglfqﬁ%qd by {%rmula 1))
wherRiPh Rer. Bt dispRAbS thRZerhtoddméfdl RO bk 38durdthcdMN Blepcdently

optional |y substituted on one or nore carbon atons
sclegipd frommyane, biemne, metbelselfaiyhtsuiphgmbek pedibRYDXy. 1 n one
di t h
et cmeea & B Rt ArPOh Ry by formula
whefitbpid 3. UInQﬁlte@p&ﬂ 8f s FHBRIiBaItbRT fat QOB o¥durRned) & @Hependently
nore i ndependently sel ected RLO . In one enbodi nent,

selegadfromiqypne depmedeethylswéanyl.sulphaapeh dehbutyloxg! ect ed

]j [ji:’gjfl gﬁrogg?/lgﬁ%/‘fgﬁfﬁle%thte g‘g} n-%%g{ 199&%{%111%0\%895 compounds having a

strust@tahfoxmort (hyds. reditedabovdh@herembodi ment, R3 is
tetra{ﬁaro-ZFprran-Z-yloxy. I'n another enbodinent the
n provides conpounds represented by formula
(Illgh@£@|n Ris 4-trifluoronethy-thiazol-2-yl,
4- (pyridin-2-yl)-thiazol-2-yl, 4-phenyl-thiazol-2- yl,
R{@Bmpm@zﬂl 2- yI
yI)-I 4-oxadiazo|-5-y|, 1- net hyl -
IH%pg?g . 1- nethyl-l H pyrazol - 4-yl,
2 ReG W drbg éﬁ 4 oxadi azol - 5 yl, or
4- ( yr|d|n -yl)-thiazol -2-yl. In another enbodi nent
t h& iy tinzobi whaseindesthiszelyd o deropppeallorsubdithipd on carbon by one
Orn{orﬂmla (1) wherein R3 is pyridinyl; and wherein =N
ﬁé@ be optionally substituted with one oxo group. In

ONR’ R0 tddERdm tHR grouRbordREHRST | But-&chdPbiydi mttetrakcnyl, 1,3,4-
anot her enbodi nent the |nvent|onf£rOV|des conEoun
y

thladlé@,ljésypﬁle%ﬁﬁg}aqo@flnbﬁé Qayliaghzh di ndikydre-oxagolyly dfypyrazolyl, 2-oxo-

3H- 19’2{3?3% 1%%520(3 , ;l]mﬂlléia)groﬁ)‘['rmba?lg'%ﬁalq??f Vgl%g?lﬁ él}éTRE,gr-oxadlazolyl,

1H- ten‘bmﬂylnia,ﬁt4-t&1hﬂ1aznkyeritﬁ 02, ptravolged , Loopadiaddyl, 4,5-dihydro-oxazolyl,
repr sented by f.armu ein RS a five
1H-masaseyleeroXp é.’%ﬂ %@faéhla@%vwl lHalﬂad%mﬁe%ﬁi rfl‘ﬁ@ho linyl may be

optlcl;nlgﬁlg QG Ele¥d o BYe Qlemeﬁtda%ﬂl HdnSHRE tohé Hf ﬁlgreolﬁmoeﬂﬁi @ﬁereln the

carbon atons with one or nore ; d wherein
-NHi fnosay df thetléf-totrpzdlyl, lHemtraaorhyd hH—lmNiazokyl anerﬁholnnfil @ryhe 1H-1,2,4-

t niitro |on y substituted by one oxo
t“aZaBilHEyaPﬁd) ﬂ%aclfms%‘r’?qﬁ?teﬁré pt ional |y substituted by
ONQ 'Ofs i MRorePeth ﬁﬁﬁlﬁnylaﬂ% ‘Xtﬁlfﬁétﬁ Lf HsRtBolyl;

het erocycl yl contains an -N nnle y that nltrogen may
be mowtl; endl | y

pis 0.

In a particular embodiment, the present invention provides compounds having a
structural formula (I) as recited above wherein:

X is CH;

L is -C=C-;

Ring B is pyridinyl;

R'is Calkyl;
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substituted by a group selected fromRLl7 . In one

aspect of this enbodinent, Rl4 is selected fromthe
w@emap4mansi sting of G _4al kyl or hydroxy. |n BEDGB2I09/050622

aspect of this enbodinent, Rly_is a G _4alkyl. In

anot her enbodi nent the invention provi des conpounds

reg&esen ed by formula (1) wherein R5 is selected from

G OE°&8nsi sting of 1,3, 4- oxadi azol yl ,

1,§g4ggp%@gﬁﬁ;olyl, | Ht et razol yl, 1,2, 4-oxadi azol yl,

IH-erazonI, 3H-1, 2, 3, 5-oxat hi adi azol yl,

| HRI” id sbdeetsidyfrom o grep tonpisting 061 didhgxhdmzolyh Zdi-{dtrazelpl 1,3,4-

LHLL 2 A-triazol vl erein th ., 4- oxadi az
isciligtyf”) Ao BB5P1: 1 PRra el > P BARG SR dnygpon 2ono-
3H-1, b3y 68k dihzo 1 Hididazb hyd X th@fh@adi;Wherein the 1,3,4-oxadiazolyl,
IH-inidazo“%[,‘nor?holinyl,‘4,5-dih droioxazolglh and
1H-tetpzolg, h3trihipdizglyl.ndy 1 Bet-tseeloh did.4-osebarolylut.edlilpdro-oxazolyl,
1Rl PG SR 20 B ORI, S BB orph B may be
optidnaBly 4ubstiteed 8 ohy or, mbitd-dagionazarhy ith bne ofimoxaRli’ azral wherein the
-NH:- goiﬁ)q%{zg t%ls?/llﬁ-"[e%gg@%]a Eﬁ%g@%ﬁ;%ﬁ%i(%éggélrflorpholinyl, or the 1H-1,2,4-
: -G ianal |y substituted with
Uwzgﬁghgégéé&gg%a ﬁﬁbggg%9%§qﬁ%%§iy of 1,3, 4-thiadiazolyl
or n8ist0; and, 3, 5- oxat hi adi azol yl may be optionally
substjtuted by one or two oxo groups; and wherein the
-Nﬂpshniety of the | Htetrazolyl, |H pyrazolyl,
3H1, 2, 3, 5-oxat hi adi azol yl, | H m dazol yl, norpholinyl,
or the |H1I1,2,4-triazolyl may be optionally '
sulbs perticeldr oypbedigent hequtssot iderftioomr@uides, conppoynds having a
S (e I S._ephodi men R14 is selected fromthe
Stmcg %ﬁ%nggi;?s(ibg?fsi rﬁﬂpégfa%&ve_‘lé?rﬁ% or hydroxy. |In another
aspegtCf this enbodinment, R17 is a G _4alkyl. In
anot her enbodi nent the invention provi des conmpounds
reprigserted by formula (1) wherein R5 is a group
r epr: n : the follow ng fornula wherein "*"
re%ﬁgggﬁ%gﬂ?ﬁ%ﬂboint of attachnment to ring B. In
an@t xe€,_@idyadi nent the invention provides conpounds
rﬁ%gesented by formula (1) wherein mis 0. In another
enBodi BekeE®he i nvention provides conpounds
r epp g%@ﬁ formula (1) wherein mis 0 and X is CH.
InRa%%? er %ﬁ%odinent the invention provi des conmpounds
r ey éseheceed foym ter grotacgrisisting ef Bihydroxiys, D4-anadixzalL-;
I n_anat her enbodi nent the invention provides conpounds
reﬁ}lé(sbeﬁ]? d by formula (1)

pisO.

In a particular embodiment, the present invention provides compounds having a
structural formula (I) as recited above wherein:

X is CH;

L is -C=C-;

Ring B is pyridinyl;

R'is Calkyl;

R” is hydrogen;

R’ is a hydrogen;
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wherein mis 1. In another enbodi nent the invention

provi des conpounds represented by fornmula (1) wherein
W@2009/197440 n anot her enbodi ment the invention pPOVGER®Y/050622

conpounds represented by forggla (1) wherein pis O

and R5 is hydrogen. In one aspect of this enbodi nent,

o SRS {RGRLR D 56 P oS- EOTRSRARG | -enazolyl 13.4-

thladl%ﬂﬁsﬁﬂlleﬂﬂi’ﬂazfo@ﬂnpha ((xlalila%@f Qi 1diRydrd- 01xazdl9l QPEpyrazolyl, 2-oxo-
aspect of this erbodi nent, i's cyano, bro

3H-heskyosthirdnzdlyl, $Htiphdaro WI,, andm(lj(hmhglmykwhqéﬂn alrot, hdroxadiazolyl,
1H "ng%o lgﬁ?'t“aﬁlbﬂ?lafzgli\g’mi%?gr{) Jf’f%gygif %—n? &{?Tzoisﬂd4 padihydro-oxazolyl,

1H- Wﬁiidbﬂelloxb-@l-ﬁmQ s peahia@bzdlhi, $ Emkegioeind dRrphslinyl may be
yano, brono, nethylsulfonyl sul phanoyl , or

Optlwlylswylmt@d aih ORher meregEiorEIMyY Weh oAy BRMOBHR pi G wWeaein the

N RO PSRRIt LA - MBI . e 1 2

triazo Bt uray ee@ptionAlyl sndgpeedptinhghydel ect ed from cyano,
br onp, ngLEylsulfonyl, sul phanoyl, and butyl oxy. In
an8t 8% 2®hbodi nent the invention provides conpounds
repregented by formula (1) wherein p is 3. In one
asgect of this enbodi nent, R6, for each occurrence, is
independently selected fron1cyano br ono,

nme sul fon and butyl ox In a )
e b A mbedieRt M escn B aR PR S B baine o

struGAPRYAR (DRI BEtA Bbidiehsteal formula (1) as recited
above wherein: Xis CH Lis -CC; RngBis

yﬁi@ﬂﬂyl RlL is G _4alkyl; R2 is hydrogen; R3 is a
azq¢y¢ wherein the thiazolyl may be optionally
su St eéd on carbon by one or nore RI0 ; R5 is

seR@Q;Bds§1ﬂﬁhﬁhe group consi sting of
1, 3, 4 oxa azonI | Htetrazolyl, 1,3,4-
R' is Cyalkyl;
R” is hydrogen;
R’ is a hydrogen;
R’ is selected from the group consisting of 5-hydroxy-1,3,4-oxadiazol-2-yl;

mis 0; and

pisO.

In a particular embodiment, the present invention provides compounds having a
structural formula (I) as recited above wherein:

X is CH;

L is -C=C-;

Ring B is pyridinyl;

R'is Calkyl;

R” is hydrogen;

R’ is a trimethylsilyl;

R’ is selected from the group consisting of 1,3,4-oxadiazolyl, 1H-tetrazolyl, 1,3,4-
thiadiazolyl, 1H-1,2,4-triazolyl, 1,2,4-oxadiazolyl, 4,5-dihydro-oxazolyl, 1 H-pyrazolyl, 2-oxo-



10

15

20

25

30

t hi adi azolyl, IHI,2,4-triazolyl, 1,2, 4-oxadiazolyl,
4, 5-di hydro-oxazol yl, | H pyrazolyl, 2-oxo-

W@ bbob/12748) 5- oxat hi adi azol yl, | Him dazolyl, anBCT/GB2009/050622
mor phol i nyl; wherein the 1, 3;4-oxadi azol yI
IH-tetrazonI 134thiadiazo|y| I H- 1, 4tr|azolyl

3H- 523 oS a5 ko bk %@%@%ﬁmﬂn Vo S, 15 Sggtiazoty,

1 H-tRhRal | '3)4] th[ﬁ%YazQI%ll opi-i 2nRira¥oguhst 4-%545&920‘1’}51 DR iRfdro-oxazolyl,
nmore ‘carbon atoms with one or nore X d’ wher €i n

-l -oniSdly, 2o oisshblarciy éﬁomﬂazom yirsorphgliny] may be

A Heiomd |yl 1,2 4-14, :
oty TRl on pBPEEeey Bt fb riar BHRL hynd whergn the
-NHL $nofidtl; Bfﬂl@flgﬂﬁirﬁk’dlylp)‘(ﬂ&lrﬁ%llyl pHEmYdazo t, iRdtPNd linyl, or the 1H-1,2,4-

| H pyrazo lyl; mis 0; and is 0. In a particular
triazg yh iy rheoption ey Sﬁb@%‘i@ﬂbb’mfélilﬁh on provi des conpounds

hay| ng. gmitructural formula (1) as recited above

wher ei n is CH Lis -CC; Ring Bis pyridinyl; Rl

I sp@ 04al kyl ; R2 is hydrogen; R3 is a pyridinyl; R5is

selected fromthe group consi sting of

1, 3, 4-oxadi azolyl, I Htetrazolyl, 1,3,4- thiadiazolyl,

| HIIll ?aﬁlcﬁlﬁf @rﬁ%dihlentltlr% ﬁes‘%ﬁﬁ@v?ﬁﬁ)lnﬁmwdes compounds having a

hydr o- oxazol pyrazoly
stru(f_%iﬂﬂal fo2m8| a&l)c)asa‘ehtedcblba\ze)wybreld H i m dazol yl, and
5?? %nyl wherein the 1, 3, 4- oxadi azol yI

| 't 8t razol yl, 1,3, 4-thi adi azolyl, | HI ,2,4-tri azol yl,

1, 2,i¢-0xedi azoI yI 4, 5-di hydro-oxazol yl, | H pyrazolyl,

2-0x0- 3H I, 5- oxat hi adi azol yl, | Him dazolyl, and

ergJBlmlerldﬂrmsl be optionally substituted on one or

rmhe C rbﬁ(n atoms with one or nore R14 ; and wherein

| ety of the IHtetrazolyl, |H pyrazolyl,

II—IR2 dawedent . norpholinyl, or the | H 1,2, 4-
tria zolgmnmay be optlonally substituted by nmethyl; m
i sROis afamghylsilyd;
R’ is selected from the group consisting of 5-hydroxy-1,3,4-oxadiazol-2-yl;
mis 0; and
pisO.

In a particular embodiment, the present invention provides compounds having a
structural formula (I) as recited above wherein:

X is CH;

L is -C=C-;

Ring B is pyridinyl;

pis1;

R'is Calkyl;

R” is hydrogen;

R’ is a thiazolyl; wherein the thiazolyl may be optionally substituted on carbon by one
or more Rlo;

R’ is hydrogen;

R is sulfamoyl, mesyl, cyano, or halo;
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In a particul ar enbodi ment, the present invention
provi des conpounds having a structural formula (1) as

wo eptied4@bove wherein: X is CH L is -CC; R pgr/BBR®9/050622
pyridinyl; RL is G _4alkyl;_4¥_ is hydrogen; R3 is a
pyridinyl; R5 is selected fromthe group consisting of

2 Bar e reiverp mehuBAMRA. rhonal prodbc FiBitopfend © 17

prayis@es conpounds having a structural formula (1) as
recited above wherein: Xis CH Lis -CC; Ring Bis
pyridinyl; RL is G 4dalkyl; R2 is hydrogen; R3 is a

hydr ogen: R5 is.sel ec fromthe group consistin f .

I SR Byl T bl RS RT R b s yine o
strudtintal fogmftal (1) &4 6¢i¥d,abdv@wheremadi azol yl

4, 5-di hydro-oxazol yl, | H pyrazolyl, 2-oxo-

3HXN 1sEH 5. oxat hi adi azol yl, | Hinidazolyl, and

m)gmggégeyl ; Wwherein the 1, 3, 4- oxadi azol yl,

| Htetrazdlyl, 1,3,4-thiadiazolyl, IHI,2 4-triazolyl,

1, Ride Bxapyradintlyduinakabingi drysgé-dihgd s 0B jthiazd IbF4pst iRz ydine-4,7-

. 2-0x0-3H1, 2, 3, 5-oxat hi adi azolyl, | Himdazolyl, and

dlonﬁiorphol inyl may be optionally substituted on one or

noKRe ; atoms with one or nore R14 ; and wherein

thg -ls‘l:\llqﬁﬁﬁl’ety of the |Htetrazolyl, |H pyrazolyl,

| HRY i Ijaizadept ,  mor phol i nyl, or the IH 1,2 4-

it ;iRg?So!%ﬁ]gaZgF}X; v?l?ergi ttf.leo &1?42'0%11 %%g%teio&)ﬁtogaqubs)(lbstnﬁatgg loﬁ c?rbon by one
or more Rlo;
R’ is hydrogen;
R'? is trifluoromethyl pyridinyl, phenyl, 1-methyl-1H-pyrazolyl;
mis 0; and

pisO.

Particular compounds of the invention are the compounds of the Examples, and
pharmaceutically acceptable salts thereof, each of which provides a further independent
aspect of the invention.

In another embodiment, the invention provides pharmaceutical compositions
comprising a pharmaceutically acceptable excipient or carrier and a compound represented by
formula (I), or a pharmaceutically acceptable salt thereof.

In a further aspect the present invention provides a process for preparing a compound
of formula (I), or a pharmaceutically-acceptable salt thereof, wherein variable groups in the
schemes below are as defined in formula (I) unless otherwise specified. In general, the
compounds of the invention can be prepared by a palladium catalyzed Suzuki coupling
reaction of a boronic ester derivative (i) or (v) and a halo or triflate derivative (ii) or (iv), as
shown in Schemes I and 11, followed by a Heck reaction or Sonogashira reaction to add a
alkenyl linker or alkynyl linker (respectively) and an R* group (see Scheme III, formulae (Ia)
and (Ib)). Typically, the Suzuki coupling reaction is heated and is carried out in the presence

of a base such as Cs,CO;. Formula (Ia) or (Ib) can be hydrogenated using a hydrogen source,
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pis 0. In a particular enbodi nent, the present
i nvention provides conpounds having a structural

wo eroob a4 1) as recited above wherein: X is CHCLGB3009/050622
-CC-; Ring Bis pyridinyl; Rigis G _4alkyl; R2is
hydrogen; R is a hydrogen; R5 is selected fromthe

e B GEE bTS rb S AsP ERaRhRED: Gl Pitenim,
or nRk&T8RLyst, WY & tngduadd sefic GRARGUNNRich AW O%h Akylenc linked R
structural formula (1) as recited above wherein: X is

groupiScheniosllL, @gmul(lay. Blihougy$ehgimeylil shrwsthy Idpckacs| Soppgahira

2 s hydragen; R3 is,a trinmnethylsilyles R5.1s selected
reaclify o ARTD enb e ST A s SyB pTivs RLfih, ne
reactibhst ®uldFzopritformdd & the afthhasheazaéy | ,

IH1,2,4-triazolyl, 1,2, 4-oxadiazolyl,

4, 5-di hydr o- oxazol yl, | H pyrazol yl,
2-ox03H-I,2,3,5-oxathiadiagzcgg%g,I | Hi m dazolyl, and

nor phol i nyl ; wherein the 1,3,4-oxadi azol yl,

IFLtetKazokyLRﬂl,3,4-thiadiazolyl, IH1,2,4-triazo

lyl, 1,12, 4-70oxadjazol yl, - di hydr o- oxazol yl, Y (RO,
b G

s py)(@'sa I I~|o/ - 0%0- I /73, 5-Pawwhhj adi azol y: I
1 I m olyl, an oinw—n‘:rPy—b?optiona -
R\Ns’ltJﬂE?ﬁ% ed on one or e car 56 %4t ons . t)i\o 5 Aol RO
}'{m)r’é R14r4,and wherein the -NH noiety of N heg N )
| H-tejrazolyl, |H pyr@zolyl, |Hinidazolylk; (R,
norpholinyl, or the I'H 1,2,4- triazolyl may be
optionally substituted by nethyl;

X'is a halo or triflate.
Y is halo.

R2' and R22 are each independently an alkyl group or R2" and R22, together with -O-B-0O-,
can form a cyclic boronic ester such as 4,4,5,5,-tetramethyl-1,3,2-dioxaborolan-2-yl.

Scheme 11
Y RS
xR ® Y ®,
0o X% | ‘5 a »  Pd(PPh,),
A 22 X“
R J RSo Cs,CO, . j\ A | RS
ITI E N(R4) R® R N \N
R2 m | H (R4)
(iv) v) R? m

X'1is a halo or triflate.
Y is a halo.

R2" and R22 are each independently an alkyl group or R2!' and R22, together with -O-B-0O-,
can form a cyclic boronic ester such as 4,4,5,5,-tetramethyl-1,3,2-dioxaborolan-2-yl.

Scheme 111
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mis O0; and pis 0. In a particular enbodi nent, the
present invention provides conpounds having a

waroonasn@l formula (1) as recited above wher ePEIT/GE2008/050622
CH Lis -CC; Ring Bis pyraginyl; RL is G _4alkyl;
R2 is hydrogen; Ris a trinethylsilyl; R5 is selected
fromthe group consisting of
5- hydroxy-1, 3, 4- oxadi azol -2-yly m
a particular enbodi nent, the pfese
provi des conpounds haV|ng a g . :
recited above wherei éﬂ%;/%%ﬁ is -CB Rng Bis
pyridinyl; pis 1; ~ NRyl; R2 is hydrogen; R3
is a thiazolyl; mherea@ thié thiazglyl may be
optionally substituted on carbon by one or nore R10 ;

R5 is hydrogen; R6 is sulfanoyl,(iifesyl, cyano, or

! pyrldlnyl igﬁﬁéggshw reaction
In a particul ar

hal o; R10 |skbr| Iuo&onet
1- met hyl - g5 LASUPY
enbodlnenthOhemBWQSe

havi ng a strong base

and nyls 0.

r=0-4

Hydrogenation Hydrogenation

(Ic)

Boronic ester derivatives can be prepared by heating a halo derivative with a diboron
compound such as 4,4,4°,4°,5,5,5,5’-octamethyl-2,2°-bi(1,3,2-dioxaborolane) in the presence

of 1,1’-bis(diphenylphosphino)ferrocene-palladium dichloride in an organic solvent.
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structural formula (1) as recited above wherein: X is
CH Lis -CC; Rng Bis pyridinyl, quinoxalinyl or
w®2@9ditayar o[ | , 3] t hi azol o[ 4, 5-d] pyri dazi ne- 4, 7PCTHGBR@®Y/050622

Rl is G _4alkyl; R2 is hydrogen, R3 is a thiazolyl;

wherein the thiazolyl my be optionally substituted on

carbon by one more Rl hydr ogen,;

iy eSB! U FTBRatpes Otfitls Jentiqn iy irepiyd b??’aazno

1soc§1eiﬁlate Bty 8t i m@t@fdb&ofes(agsho%f fhiSeHbREs Pﬁm%%epfhe@ﬂ%ukl

I nvention are the conpounds of the Exanple and '
coupding rerstion o beﬂoteyoralcft@egfkhMIeofsdt -Rs ﬁphemeamme dadyatoe. If the Suzuki

couﬁ?ﬁ%%ﬁa{o&éﬁ\ér ?cﬁdc' té fﬁ ﬁ(@ﬁ(? geefgﬁe t%fs‘lﬁect ?gtf thé Qreea the amine is
prot@Ut&iviERan Qﬂlﬁ{d'ﬁﬁt%b'ﬁiﬁgcg&bu owteﬁlft)ﬂnﬁﬁg tHeQIFRY d&ivallv@ the isocyanate
pharmaceutical | y acceptabl e excipient or carrier and a

den‘(;aéwg oYihds p@gﬁa{:}g @ﬁm@@egwl‘fhdhﬁﬁmgle(qe}wat@fe (i) in an organic solvent and
heat&rI al W{;ﬂl §c% 1!11¥ 19¢ %@tsg et csc‘tﬁlb'é ah l‘ug OJr anli@of wthtt%eorf an
aspec present inventron provi rocess
aqudone pagcitilg omzagiensp buntamif witer. mul a (| ) : or a
pharmaceutical | y-acceptabl e salt thereof, wherein
vari abl e groups in the schenes bel ow are as defined in
formula (1) unless otherwggg, sngcified. In general
t he conpounds of the invention can be prepared by a
pal | gdi um cat al yzed Suzuki coupling reaction of a R3
boronic ester derivative (i) or (v) and a halo or

trif Yivative (ii) or (iv), as shown in Sche X
I Xﬁg DY, foll oged-by a Heck reacti»on or Sonodhshi
reac id to add a al k& yl linker or alkyﬁﬁyT I keLl\
H e tively) and an group (see Schenme I'NI,
2fornulﬁ@)(la) and (¢ilb) ). Typically, the Suzbki Hﬁ (R4)m
coupling™eaction is heated and is carried out in.the
presence (viil)

(vi)

In general, when R’ is a heterocyclyl, it can be added by a Suzuki coupling reaction
analogous to that shown in Schemes I and II. R’ can be coupled to ring B either before or
after ring B is coupled to ring A or before or after addition of —-L-R’.

Alternatively, when R is a heterocyclyl, it can be prepared from an ester derivative
either before or after coupling of ring B to ring A. For example, when R is a thiazolyl group,
an ester derivative (ix) can be converted to an amide (x) by treating it with a solution of
ammonia in an alcohol. The amide derivative (x) can then be converted to a thioamide (xi) by
treating the amide with Lawessons reagent. The thioamide (xi) is then heated with an a-halo-
ketone or an ¢t-halo-aldehyde (xii) followed by treatment with an acid such as trifluoroacetic
acid to form the thiazole (xii) (see Scheme V). Although the thiazole ring is prepared before
the Suzuki coupling reaction to attach ring A to ring B in Scheme V, it could also be prepared
after the coupling reaction of the ester derivative. Likewise, an R’ thiazole ring could be

prepared either before or after addition of R*-L- to ring A.

Scheme V
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of a base such as CS2C03. Fornula (la) or (Ib) can be
hydr ogenat ed usi ng a hydrogen source, such as hydrogen
w@am/1emdo a netal catal yst, such as plati num PCT/GB2009/050622
pal | adi um rhodium rutheniuyg_or nickel catalyst, to
form conpounds of the invention which have an al kyl ene
I'inked R3 group (Scheme I, formula (Ic)). Although Ré
eI | shows the Heck or>giibgahk#uesseastion to %
. e akM%O_SEd ¥ ne I'i nté8eerft er t heX
gy . . ’

. coupl ing reaction, raactions could be )

pref%%ned in the alternativ% arder. Schenme | X1 is a H.N
haRo~or triflate. Y is halo./2R2 1 and R22 are each 2
i ¢dependently an al kyl groypyor R2 1 and R22 , (xi)
together wwth -O B-Ccan forma cyclic boronic ester

such as 4,4,5,5,-tetranethyl -1 , 3, 2-di oxabor ol an- 2-yl .

Schene Il X1 is a halo or triflate. Yis a halo. R2 1
and R2Zjare each independently an al kyl group or R2 1
dnd ~rl0gether with -O B-(xan forma cyclic

boron| c ester such as, 4 /7 ‘,%tetranethyl-l
, 3, 2- X oxafayr ol an- 2- T~ me I11(la) (1b) (lc)

Boronic ester.derivative an-de prepared by heating a

hal o derivative with a diboNgE)angpund such as
424794 4 5 5 5 5 -octamet hyi<2, 22 -bi (1, 3, 2- di oxaboro

| ane) in the presence of (xii
1,1' - bi s(di phenyl phosphi no) f'er
d%ﬁpg&;gde in an organic solvent. The urea portion of
the conpounds of the invention can be prepared from an
| RRGYamat e derivative either before (as shown in
Schenes | and I1) or after the Suzuki coupling
r 4 sthydipgep or dredptionellysubstifutedralkgddi ti on of -L-R 3 from an
am ne derivative. |If the Suzuki coupling reaction or
addition of -L-Ris preformed before fornmation of the
urea, the amne is protected with an am ne protecting
oot SR P Aoh 88 RS kb HByarorivativg yith podium

azid¢ ed aninoeiudectilvadd we: foWent asshawncn Gaiminee Yol Retetrazaigl groups can
heat ed, as shown . in Sche I V. The splvent, can he .

be pigpgea Y, PorGaRTBR T SR Y1 GG Re S Gputingiag ing B t

ring X SPBHIEre DR hMEUJIRRA oFREST-.

i .
)ocene-palladlum

Scheme VI

R 2 (R4)m

(xv)

When R’ is a 1,3,4-oxadiazolyl group, it can be prepared from an ester derivative (xvi)
by treating the ester with a base in to form a carboxylic acid (xvii). The carboxylic acid (xvii)

is then coupled to a hydrazide derivative (xviii) in the presence of the amide coupling reagent
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Schenme 1V (vi (vi) In general, when R5 is a
heterocyclyl, it can be added by a Suzuki coupling
WO e@etliTam anal ogous to that shown in Schenmes |PEmGBR109/050622
R5 can be coupled to ring B gjther before or after
ring Bis coupled to ring A or before or after

i on Alternatively, e S 0.5 .a .
A s hycrszife digiog® Sl b Py dn Ry fien trcated with
trlplféﬁfll' ﬁh%‘éﬁh\{ﬁ‘e R éllh%fotﬁe&rgélﬁc X 1vért til?fhe‘iﬁééghéertﬁ‘ aAfexbdsB8mBunt of an

toring A For exanple, when R5 is égzoly gr oup
aprogin besstte fordes campownd q(fithy inventiopan mmbetht: groipan 1 - dieadlazo lyl

(xx) (aals %16%%1} tgrlngﬁ{lgt 5 qv?fl-oe% 1%?;@?1 ng%up[a% ek%epare(faby the reaction

shoveOTVSIhtRE VD cighdr bbbl ol SbuplRy dfH@atB gitde oaBtec or after
with Lawessons reagent. The thioamde (xi) is then

addijempER -kt h an a- hal oket one or an a- hal o- al dehyde
(xii) followed by treatnment with an acid such as
trifluoroacetic acid to formthe thiazole (xii) (see
Scheme V). Although the t$dhamelNdiring is prepared
before the_Suzuki coupling reaction to attach ring A
to rlnng/Fn chef®)y, it could al so be prepareq/aﬁt-

tion of the ester derivative.

x NH3, al cohol reagent (XIIRL |§Jafh. 0. R
s an alk 4y R23 is hydrogen or an opthnaI y
RSubstituted™al kyl . Wien R5 is tetrazol w2, it can®e
prepar® by heating a cyano derivative with gRak) um

azi de and anmoni um chloride in a solvent as shomn in
Schene VI. R5 tetrazolyl groups can be prepared by the
reacti on shown in Schene VI either before or after

coupling of ring B to ring, ARY |1i ofR),or after

adi;ﬁtpnNgf R3-L-. Schene VI

R? N, PPh,
N _
H 23 aprotic base

H/ 2 (xviii) 0 XZ

- 1
R )J\ )\\
HATU ~ N N

| H (RY),,

(xx)

When R’ is a 1,3,4-thiadiazolyl group, it can be prepared from a dihydrazide
derivative (xix) (see Scheme VII for preparation of dihydrazide derivatives). The dihydrazide
derivative (xix) is heated with phosphorous pentasulfide and hexamethyldisiloxane in an
organic solvent to form a compound of the invention having an R’ 1,3 4-thiadiazolyl group

(xxi) as shown in Scheme VIII. An R’ 1,3,4-thiadiazolyl group can be prepared by the



Wen Ris a 1,3, 4-oxadi azolyl group, it can be
prepared froman ester derivative (xvi) by treating
WO bmogs4er wWith a base in to forma carboxyl i CPEDGH2009/050622
(xvii). The carboxylic acid 4gvii) is then coupled to
a hydra2|de derivative (XVIII% in the presence of the

reac‘a%q, g\e}) Coug %-;(rﬁe(;\/?ﬁ%ﬁgerch Uatog% %ré}rgtl& dl y I‘é‘[l&alﬁ é(hr%ng A or before or

aftel ddagload Wi L t ri phenyl phosphine in an aprotic organic
solvent in the presence of an excess anobunt of an

aprotic base to forma conpound of the invention in
which the R5 group is 1, % ﬁ 'azonI (xx) as shown
in Scheme VII. An R5 1,3°%°%% zolyl group can be
preparegjvy the reactlon shomn |n Schene VI ejs her
before por & '

pling of ring Bto ring ﬂxér pef-Qr&°)
or after addi®i on pf L-. Sehene VII PPh, aprd
base % Li -krs g S—ArFEradlazobyl 1 S
cadn b pared/fro di hyflrazj de der(jvati v |[ xi x)
R Y Ioforﬁ—‘jgzéra IonS of Rdi ﬁaJZT N,\N/>\R23

N’se Scie tr
Rder vati k). The dlhydra2|ée derlvakgveH(X|xmujs
heat egixi t h phosphorous pentasul f de“and (
5 hexanet hyl di si | oxane in an organi c sol vent b forma
conpound of the invention having an R5
1,3, 4- t@ladlazolﬁ group (xxi) as shown in Schene
VI When/yy iR8 210:® 314|=nxad1aa(zl@1 ol a Yithoorpo-¢ Bt @@dmzeb'é gesdip, it can be
pror R S RSP P ST bR TG i wi
derl‘ﬁ%ﬂﬂ'b} | Tlﬂ: @fboxktiRadd d&ﬁ@% (Mhi)hs Wead Whh h§ddzine hydrate in an
2- 0XQ 3, 4- oxadi azol yl or
10 alcobalitp .ﬁmaba hydgazd %si%wa&ze (Wl) ngebydra%lde Aeriv3EVH Pe;swefaen reacted
f
w1tthragJ§g 1 @%ﬁ%gé %)ﬁ%l@%!gfrj oxy 0|1-2 é@ﬁ h%e Pﬁ% ¥kil 119 {Ihh epresence of an
aprotiabbsexiy lah @pacic do et te didriny & cnapound dfshdwmaere@nvwhlhh has an R’ 2-

azi pe h drate.in an_ al cohol to form a_hydrazi de
0X0+ 3&»4 -9%3digzel W@)thw?ﬂﬁ %3 OFAd LY | EEPYR, GEIY) &5 phadyn in Sckeme IX.

An I(Shf Bx4-8 3C4- 39&&94259!1 bRk }roﬁiélxo diq %Q%Qﬁo@ylcﬁ'roup can, be prepared by the
di (I'-Himdazol -2-yl) met hanet'hi one (xx1i1) g
15 reacporesemaendicheme & cohérdebas er afteranuplpraodfi rmgsB) It(vemg Atag before or
f forq1a ¢Oo nd of the invention which has an RS 2-
afteraddition ot 7L8 2 di azol yl or a 2-thi oxo-1, 3, 4- oxadi azol yl
group (xxiv) as shown in Schenme I X. An R5
2-o0xo-1, 3, 4- oxadi azolyl or a
2-t hi oxo- 1, 3, 4- oxadi azol yPchgmsdX can be prepared by
t he
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reacti on shown in Schene | X either before or after

coupling of ring Bto ring A or before or after
w@odavtimam of -L-R 3. Schenme | X(xvii) (xxii) (XrCwHEBXH9/050622

is Oor S. Wen RS is a 1,2, 4gtriazolyl group, it can

be prepared froman am de derivative (xxv) by heating

it inl-(N m-dlnetn%Lanino)-l,I-dinethoxy-ethane

(xxvi) te Topt ‘ nd (xxvii). Conpound (x&yVR? s~_ R,

a §onpes hé | gyedvidietHERehas an RS 8
1,|R, 4- gf oup ( xxw@ikdhbl) as sho | “NH

4 triagolyl group can beRpr

Ir eaai i on wn in Schenme X either re &g{
Roupling of ™ring B to ring A or befoﬁ@ or afte m
addi tif of -L-R . Wien R5 is a 1,2, 4- oxadi(sdidl yl
group, it can be prepared from (xxvii) by heating
(xxvii) with hydroxyl am ne hydrochloride in a

sol ut>en of sodi um hydr oxi de LnRWOOe
di oxa to forma conpound of t he
4- oxadi azol yl

E@ms ~An (REi1, 2, 4- jﬁ

an be
prepared by the reaétl i

before or after couleng F&Cg A or before

or aP¥&r addition ofReL 3. S&heme X(xXvii) (xxix)

Wien Ris an inidazolyl group, it can belprepared from

a cyano derivative (xiv) by sti(kxivyng the cyano

derivative (xiv) at roomtenperature in a solution of

sodicrsnet hoxi de in net hanol for several hours.

|, I -D met hoxy- 2-am noet hane (xxx) is then added to the

solution and it is heated to give a conpound of the

| NY@AN P N RGN0 ol Y PAParh M e div &t

shown in %ghene Xl Ogiﬁcégaﬁﬁkyg§@%9%¥gf%up c%n%%gblv e (xxv)
by hpategat mdl -0y, N ﬁlﬂlaﬂﬁdmhmo)}lslhdlmthomy%ﬂhﬁﬁéxv(ﬁ) teifoime compound

befare or C i ring. B, to ring A or. before
(g Gt o TRNp A ROt Fs i R
comﬁomamﬁ&ﬁ%ﬂtfoal th¥1R6 6 RE abl £1$ablyl boupiktifd) 4shBowkiih Kcheme

an ordi nary
X. An R’ 1,2,4-triazolyl group can be prepared by the reaction shown in Scheme X either

before or after coupling of ring B to ring A or before or after addition of —-L-R”.

When R’ is a 1,2,4-oxadiazolyl group, it can be prepared from (xxvii) by heating
(xxvii) with hydroxyl amine hydrochloride in a solution of sodium hydroxide in 70% acetic
acid in dioxane to form a compound of the invention in which R’ is a 1,2,4-oxadiazolyl group
(xxix) as shown in Scheme X. An R’ 1,2,4-oxadiazolyl group can be prepared by the reaction
shown in Scheme X either before or after coupling of ring B to ring A or before or after

addition of —L-R°.

Scheme X



organi ¢ chem st using standard techniques. It will be
appreci ated that certain of the various ring
wGeamstii4eent s in the conpounds of the present PCWEBRI00/050622

may be introduced by standargaromatic substitution
reacti ons or generated by conventional functiona
gr oup nod&%icatiogs either prior to or immediately
fol l owi ng" t € Pxo ésses neq&boned above, and as such
are incl udethe process| aspect of the inyditioq.

Hsed ) i ntTg &ssuch ring substi S

- .
1 afle et comgrcially ava able or are
R\Nﬁybméiéa known®in the art. Irepddyct flon J
rsub8tituekit,s into a ring may convew e N\

the f la (1) into another conpound oﬁ the formula R
(1). Such reactions and nodificatioRS includé,“for
exanpl e, introduction of a substituent by(wdians of an
aromati c substitution reaction, reglction of
substituents, al kylation pf subststuents, oxidation of
substituents, esterific N6, “substit uents, hyrdoxylamine

rings. The reagents an#ftita8efi on conditions for| sush
procedures are well known 4A'n the chem cal art.
Particul ar exanples of aromatic substitution reacriiorrs
i ncl ude the int[gﬂﬁ ~en(Rf, al koxi des, di azoti zjati on
reacti ons foll oped )t roducti on of thiol group,

al cohol gpoup, ~hs group. Exanpl es of

modi fi gat fjons’i acll ude; gation of al kylthio tvo
alkyl§u&p#$ﬁy#§g' al kylHsiul . The skilled organic
chem st Iwi | H be gple to ufe and adapt the i gbormation
contai n8d and refer'enced within the above ref erense’):
and acconpanyfii" Exanpl es therein and al sd th
Exanpl es herein, to obtain necessary st atl N
materials, and products. |f notlgiggggﬁugrl, ”)x\‘
avai | abl e, the necessary startingnater? ansfor the, 7 *°
procedures such as those describeq@abébe meERHbe made

by procedures which are sel ected fron1s%gﬂ ard organic
chem cal techni ques, techni ques which are anal ogous to
the synthesis of known, structurally simlar

cogeoun , or technjques which are apal ogous tq the .
abViendsie pn Baulagr pbagur-dt Gin heppensrsklisemgyano dertvative (xiv) by
: - i . ' . of .
s R PR TR B8 e SR IRh JTRBU pfvide in
metlaipolfer asvera dommr dilaDingethwgi-2-abligoctinds ¢xxxidhby added to the solution
reported in the scientific literature, ar. could b )
and gt e B § B ATPR T SHEhAnds TS gz eroup (xxxi)
as sIRAAPHAChONS X ARIOTIRRELD 1] ?Rﬁ{ptc%ﬁ bk PrdpaRdssi tBOtdabtidn shown in
literature. The reader is further referred’to Advanced
Schamgy¥hrithoChefvrsorafter 4oupligiof ripg B toyringeh oy bifilaracdr, after addition of —
L_Rpublished by John Wley & Sons 1992, for genera

Scheme XI
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gui dance on reaction conditions and reagents. It wll

al so be appreciated that in sone of the reactions
worenwwiloned herein it may be necessary/ desirabl BCT/GB2009/050622

protect any sensitive groupsszjn conpounds. The

i nstances where protection is necessary or desirable

are known ép those skilled in the art, as are suitable

met hods {0 Q_(R°pt ection. Conventional protectiag
groups ¢d in accordance with standard R9),
proacti ust r af)i AOMEMeDIN G eene,
. Gjpups | I \Synthesis, John WIley -.d H
R{ . anpl es of Na suitable protecting N
hydripxy "gr@up is, forzgxaﬁﬁkﬁ(AaﬁHacyRig 5 NL4>
Réxanpl e an ‘al kanoyl group such as %cety|, ag

group(xifor exanpl e benzoyl ,-@ silyl grokp such al

trimethylsilyl or an aryl Eyl group, for exannkﬁd)
benzyl. The deprotection conditions for the above

protecting groups will necessarily vary with the

choi ce of protecting group. Thus, for exanple, an acyl
group such as an al kanoyl or an aroyl group nay be
renoved, for exanple, by hydrolysis with a suitable

ba uch..as an al kali netal h xigde, for ex I :

o DOT o6 affteiParosErhE et bRl Ryl g PRI oF an rcinary
orga@lcQhpmsdd abingstahddrieddiyiqatd. yl may be renoved, for

exanpl e, by fluoride or by aqueous acid; or an

ar Vi Wik MAPDERCEERS Bafctsrtaiy of theyaripus sipg sybstitiientsdn the compounds of

r V. Lan i .

e Yy BT ot DU ORTIASEN, Lo LS
gengpated By tom@ntoml furfcabnad praup modifeaivns esherfpoior exanpingdiately

an acyl group, for exanple an al kanoyl groqup such as
folloyapg We’prodq?s%s RN f> 49 gapuchr e 1 |y the process aspect of

the iTBLARY Y ERY L5y usRl ROIVGAERAMM 1Rl sutHhRK¥GRE DAY bommercially

group, an aryl net hoxycarbonyl group, for exanple
availablezorlapxyeds byoprpicessen kremwnaindlyd aryr oup, for exanpl e

benzoyl . .The. deprotection .conditions for the abo

o B e G BT L PR PRy iV o sclPRuRE Sl e fprmuta @)
into BR&h&ohipusd e fdidtiSa (I? Buch*¥SHPEbEs arfiMédi¥ibat@ne URklude, for

such as an al kanoyl or al koxycarbonyl group or an

cxarapleyintrgdustipn phy sWstitusnobenicimsrofaramphaic wypstiyidrotepetion,
ol Bt A8 SUBRRB M PR AR BT lsppygsrtistion o

subsftie@tsN@hiddedry oBdubatitént g Ifothiat Bid T ha®rdrylHneo Xpeatenwl and
roup may be renoved, for exanple, by treatnent wth a

reacief eeslitions Eprcpugh PrAFedusETATS Pdl Knowingn tha ehenicabpgshrtieylar
exarﬁlgl.bsdoioa{roﬁlﬁﬂié LHRERAGH TaCtid i B89t Mntroduction of alkoxides,
diazotization reactions followed by introduction of thiol group, alcohol group, halogen group.
Examples of modifications include; oxidation of alkylthio to alkylsulphinyl or alkylsulphonyl.
The skilled organic chemist will be able to use and adapt the information contained
and referenced within the above references, and accompanying Examples therein and also the
Examples herein, to obtain necessary starting materials, and products. If not commercially
available, the necessary starting materials for the procedures such as those described above
may be made by procedures which are selected from standard organic chemical techniques,
techniques which are analogous to the synthesis of known, structurally similar compounds, or

techniques which are analogous to the above described procedure or the procedures described
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aryl met hoxycar bonyl group such as a benzyl oxycar bonyl
group may be renoved, forexanple, by hydrogenation
W@u@p/1e74e@t al yst such as pal | adi um on- car bon, PCT/5%$2009/050622
treatment with a Lewi s acid §pr exanple boron
tris(trifluoroacetate). A suitable alternative

protectl for a I mary. am no up i f or
in thE AR 1ois ARty herg By WA R b oF iy mahods e
deschb@@%ﬂ%@taré"é&ﬂﬁn@t‘&la@llyWbl@dﬂlé"ﬁld/&%ld@l&%@&]r%d in the scientific literature,

di met hyl am nopr opyl am ne or 2-hydroxyet hyl am ne, or
or canild he made ﬁpnh@)mmerwlllmﬁa@bytﬁr wmnd@usgmg)mpfa@pnaof processes

o BORL R Bewl B R PR OB
Chefm@ftBy #UEdftion, Wﬁ“ﬁ* Marchypubfigiical B4Siohn Wiléy & Svasa9$21@br general

as sodi um hydro or for exanple a -butyl group
guidgpgec TeesfopEopdifipresnd magenixanpl e, by treatnent with
an
tri It}?&{&l&lgarlso Ak atpﬁﬁgggél(gthmn%{)%l? %'é)‘tzhaear%%lc%oﬁy gﬁlr@c?}red hereln it may be
necesburg/tedimplche praem\wad serfsdive @xaupd |ue corbyOLmyddr"ﬂ@aﬁﬁhncﬁm where
over .a catal yst such as pall adi umon-c or for
protestighp RCRAnY depirghloais KRAVane theye ﬂ@ll?ﬁwﬁ%@f gsgye suitable
t t&4%iBn. da®PotBrify tn ith
me Iﬁ%i? ey ds% n?%ﬁcée&tﬁg? ?o@ﬁg@(k) 1 ? eogétqtln gtggdrués p;@%r}sg&m accordance wi
standammdca(fOHWSMWmesm &W. 6taage Rrotettime GyonphesOmansi Jygthesis,
Joh C .vent naI lﬁi hni ques wel |l known in the chem cal
O Mt eyBP i} be renmoved during a | ater reaction
st @Raﬁf)lew@f Ksﬁiﬁkblé/iglﬁfécﬁﬁ]g SRlp & d iy Gy MBugd B fGr‘ég(arﬁple an acyl
conmpound of the invention is required, 1t may
groupbfos Ieh@dplby'ln @&@ngyl@omﬁucb Bpe aQ;:fcy 1 meargb]@gu[p rf@n;@@mpéesbenzoyl a

sit IR Bieh Y iy b VR R o TR Pl b e

depro®aGéi étfhd&icfh@)for tBE abvcrestobtid @Bumfwidl HeaeRakily vhar witRthe choice
t he compound or internediate using a standard

of P@FQS’?&I@%I groap. ‘bhusp{or ehpBRtt Yo BIOYP Sepbsarn adikangyl or an aroyl group
mayanaegélglﬁs &%&Eﬁl 1e(ﬁ$ﬁ§dr§{¥9§ WG ed) sulttg %%HI?% éd%h §%HF1 KIH GFetal

e useruf repara
hydragidie vier ex)mqﬂu fidsu@rnd /smhumrltyelmmdh Aﬂtematlselmal sayl g/rpup\lsumh as
pure regi oi sonmer of ac d .of t{;nelnventl nis
tﬂm?tézalﬁﬁhﬂéaay qreﬁg&ye%é%@%ag} OBdF PYPHEIUSALS Bie Bfn arylmethyl

groui)r&ﬁclﬁﬁ’soé’ Serﬁypé%‘iégll'a‘ 5{%2 b%%érﬁgve% RiHRahFR ﬁﬁﬁ@%en@ﬁo@m the presence

ting ma : r by resolution of ure
ofat#telystesgcbaspa‘@dmnepmcmbenrredl ates using a standard

cedu nme_Pot Testing Met.hods col |
TReS D AE T O R Ao GBS b b, or

exaﬂ‘qﬂé ah BIKaRb Higebupuckas &R@by1, an alkoxycarbonyl group, for example a
methoxycarbonyl, ethoxycarbonyl or #-butoxycarbonyl group, an arylmethoxycarbonyl group,
for example benzyloxycarbonyl, or an aroyl group, for example benzoyl. The deprotection
conditions for the above protecting groups necessarily vary with the choice of protecting
group. Thus, for example, an acyl group such as an alkanoyl or alkoxycarbonyl group or an
aroyl group may be removed for example, by hydrolysis with a suitable base such as an alkali
metal hydroxide, for example lithium or sodium hydroxide. Alternatively an acyl group such
as a t-butoxycarbonyl group may be removed, for example, by treatment with a suitable acid
as hydrochloric, sulphuric or phosphoric acid or trifluoroacetic acid and an

arylmethoxycarbonyl group such as a benzyloxycarbonyl group may be removed, for
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GyrB ATPase activity using an ammoni um

nol ybdat e/ mal achi te green-based phosphate detection
wa@sway4danzetta, P. A, L. J . Alvarez, P. S PREGBamb/|050622

and O A Candia, 1979, 100:3$§5-97). Assays can be

performed in multiwell plates in 30m reactions

exang by o B dN o o A G lraL Lish g plidig-ghrefbon: o7 By tréiient with
a Le%;hé’dl@ ﬁﬁf@k@:&l@%%nr @@ﬁﬁﬂh&o@é‘e‘téﬂe) A%uathe ‘ﬁft&hatnge'%tectlng group

1,4-Dithio threito nM bovi ne serum al
for alprenwg/ammcs pioap ésd fosaaixpmples p ehtiabiAgronp Whpchhl ran b@rqmoved by

P, an ound in

a8 R lbring Tor Riiime R BB EREE I 1 0
2-hydtox@Ethg HAAE, WHWHQ@I@/ mal achite green detection

reagent containing 2 mM mal achite green

hy dy Bétablshirefecting, gowfoa m%moesyhgfﬁvmyb&alt examplq, 4R weferfyang group,

0 P a

for ARG MRS LE M0 BRI b BT eGP, R Ble?l hydrolysi
withi athEs® kiidhai’ sudlhﬂﬂgld&b&dd; al éotleatudleuasi- gyl group which may be removed,

di met hyl sul f oxi de, (2% - ntalnlng reactions as 0% i
for GaMplss bY BREERGL ETAE 8Hidaioh FrgnRlo 2n OFﬁchraéadcwcg (48 trifluoroacetic

id 109% L0 § bOtkyE 9fdfub Qhich %&%@%&% Al WYy hyd ti

act conpound IJgotenc;?ﬂ:g]%r{aeac(f] conpound can be e r¥1 r?, g Benaton

overfa aualy s agdh msqmllpchmﬁmmemibwm ot e qaampbnmealbﬂ gftcﬁlp which may be
rent conpound .con tratj

remengofoE SRS I AT BRI DGRt gt acctte

Compe yRsiscting %r(h%s h?agtl%qrelfn@(led AhPicbhRRAiAf sthge Qhd synthesis using

t opoi soner ase | ase activity as described above
conweotflor@l t@bnuquwwel xavepin thheh@anil are gt thep mpydwsremprestiduring a
latert 2 tlf ol J[eovmr%rkZO mM TRI'S buffer pH 8, 50 nM anmoni um

8 e arsre rrﬁlahe& um chl oride, 5% glycerol, 5 nM

1, 4vi3ntdni sptiLhiht 4vi @t F6in ofs QRHO6UBH ioff thSnvdntioH As"ﬁiequlred it may be

sheared sal non sperm DNA, 500 pM E. coli ParC, 500 pM
obtamed by|cprrpae put appOfriive gahqye Paergdeishpynaan pptically active starting

GRS, 8, 0 TARSGTDNY L SRR
resohleiaﬁ fof @ m&ccpes fcﬁ:mrtffdhé torhjeaing oe seareedote ddngla bthadaed procedure, or

npound c¢oncentrati The co nd [ anple 1 was .
by Ch@gta&grmhlwpa@élay of gﬁétﬁmwgaer C?% Enzymagic s¢chniques

may%]?s%od'e' Refh AW EpePirall W gl Ngivk @9 ?bﬁﬁd@ Rin@for ﬁlt&ﬁie'dlat%

B ATPase and E. c poi sonerase IV ATPase and
hadirararlyCsGen alpuesregioisoBG0 ofrilcompdotdrof ad&smysltlos is l‘equll‘ed it may
ure rB ATPase | ition tivit. ound
be of et By ShrryiuR ST U Aoy PhoColted ity PR AR mer B a startng

mat@fal, 0¥ bl Yeddhitiod oA rARROb MR 1EYiyiRsiate oh i i@aftitates using a standard
gr een- based phosphate detection assay (Lanzetta, P.

procadurel . J . Alvarez, P. S. Reinach, and O A Candi a,
Enzyme Potency Testing Methods
E.coli GyrB ATPase Inhibition Activity: Compounds can be tested for inhibition of E. coli

GyrB ATPase activity using an ammonium molybdate/malachite green-based phosphate
detection assay (Lanzetta, P. A., L. J. Alvarez, P. S. Reinach, and O. A. Candia, 1979, 100:
95-97). Assays can be performed in multiwell plates in 30ul reactions containing: 50 mM
Hepes buffer pH 7.5, 75 mM ammonium acetate, 8.0 mM magnesium chloride, 0.5 mM
ethylenediaminetetraacetic acid, 5% glycerol, 1 mM 1,4-Dithio-DL-threitol, 200 nM bovine
serum albumin, 1.6 pg/ml sheared salmon sperm DNA, 400 pM E. coli GyrA, 400 pM E. coli
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1979, 100: 95-97). Assays can be perforned in

multiwell plates in 30m reactions containing: 50 mM
wokepeddtawd fer pH 7.5, 75 nM anmoni um acet at e, BCODGBR009/050622

magnesi um chl oride, 0.5 nmM egfiyl enedi am net etraacetic

acid, 5%glycerol, 1.0 MM 1,4-Dithio-DL-threitol, 200

n ovi ne serym al bunj n, 1. m. shear ed sal pon .
Gy X0 Wl Po 286 cpmpgun laMlm@gVE\?(f%ée-ma@.loné&ﬁ% § diggfcped with 30

- . / ot ‘
B TR -
grecbly §ddiaibad Q. e bendnasn nideiiriatd oRalydages ahd ¢ VthadrichBric acid.

1.2 mM mal.achite green hydrochl oride, 8.5 nM anmoni um
Platesrnay 9 sgad ip @b phteybrnse elatisader vt ASNE AR peicentiphigition values are
el o Py TR AR BERGR B ANTL FRAGp Bhnd EDTA
conthigingg2di yoel) kaakSadsfaoX 00% iGRiMtionahadR] AG ICeatasdrsnds of

0% i nhi biti on and EDTA-containing. (2.4 m\V) reactions .
compaunigmgicy HeRach spmeidragn de datsrninsd fivehastins perfagmed in the

?ﬁgq : und can be determ ned
pres ron??gg%t$%ﬁ2£%g%?%%ﬁg%gwﬁﬂgﬁg presence of 10

di fferent compound concentrations. The conpound in

Exanple 1 was tested in an assay substantially simlar
E. cbIpTbpsEscassay IVeSTPAde@ahiBidiov e\ dt @ity NEaSpéindg cilbe tested for inhibition

inhibition of S. aureus GyrB ATPase and was found to

of Enggftopoipspeiast I\ AHPRsctacHmitnes descubrdaabovelares:. sTh4iyeB grcept the
) i f % ial.
30n o EAMRE M RTBS T AL LE P TS B s RS Sl acetate,

8 m¥Maha@Rrbiuf cl@icabYAdyderdlt ¥ M 1544868 REDDithiditg], 0E®5YNBrij-35, 5
in liquid nmedia. Conmpounds may be dissolved in

e/l shearhg balmon oreraeDAAd 50@ oMel. ¢ai RgCaopMrlg cdiiIPath.dpg LM ATP,

in the susceptibilit ssays. The orgapisns used in
and ptnpeliedy ARl ik, RROEH gt FoR R cRut R jenty for cuch
comp®eidecaadd deReningt Sideneackidng parfbiradd id theplicsifice of 10 different

appropriate for the growh of the organism The
COMBIEWIPBFIIratians- be a 0.5 MFarland and a further 1 in

10 di Lut i ' . ' . : :

or St pibp AR RxpftplEPERad B2 b BREF otk AR Be assays
deschbad sisove dor deasuriog batiskibitiod@f FaqprGpB ATRascand iFt talns

at 37 Cfor 24 hrs prior to reading. The M ni mum
Topeispimeriascohy Adhatrcemd had it AComrles REyZHkM &t Bothiapsys-as

the | owest drug concentration able to reduce growth by

80% or nore. In an assay conparable to the above,
S. alzxan@he3 ATRast lahibMoa Adtivity?Coipagalsisdy 15t teepd foe dtdbision of S.

neunoni_ae.
auregs GyrB ATPase activity using an ammonium molybdate/malachite green-based

phosphate detection assay (Lanzetta, P. A., L. J. Alvarez, P. S. Reinach, and O. A. Candia,
1979, 100: 95-97). Assays can be performed in multiwell plates in 30l reactions containing:
50 mM Hepes buffer pH 7.5, 75 mM ammonium acetate, 8.0 mM magnesium chloride, 0.5
mM ethylenediaminetetraacetic acid, 5% glycerol, 1.0 mM 1,4-Dithio-DL-threitol, 200 nM
bovine serum albumin, 1.0 pg/ml sheared salmon sperm DNA, 250 pM E. coli GyrA, 250 pM
S. aureus GyrB, 250 uM ATP, and compound in dimethylsulfoxide. Reactions can be
quenched with 30 pl of ammonium molybdate/malachite green detection reagent containing
1.2 mM malachite green hydrochloride, 8.5 mM ammonium molybdate tetrahydrate, and 1 M

hydrochloric acid. Plates can be read in an absorbance plate reader at 650 nm and percent
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According to a further feature of the invention there

is provided a conpound of the formula (1), or a
w@bapmemaeut i cal | y-acceptabl e salt thereof, forPCEEeBRIVIAS0622

met hod of treatnent of the hggmn or ani mal body by

therapy. In one enbodiment, the invention provides a

1@1@?}%& ggggsfdca}qu he%atﬁ cu ?Ig(glt @eﬁg}ﬁuﬂ{)g ?"%b Icé]tggit?lﬂér}eerlrcatljons as 0%
inhiAAbABhd BDTAULBHRIRR ?ﬁ f4‘5§9\11j %éﬁctﬁiﬁ@ 'AMO@% uﬁu&%ﬁ QHRELIOT An 1Cs,
any one of fornul a§ or a pharmaceuti cal
meaggcmpttalllcoempeabiid pd‘tmo@(ﬂ)r cadi chmpeurfdmnwetdewtmﬁmdrﬁmmmmctlons
fof thegfresent [ gbéon i nhi bit bacterij.al DNA gyr ase
perfamed/m fie RIGI5EFSY T COIHP U SOPEFOFTAESISe o
| Ntrgk %%Ff)lﬁfd ih MampRnt WQ@&E’[%H li@hn %sg}eﬁftﬁ,tanﬁﬂl}pﬁﬁllar to the assay
aspect of the invention the conpounds t he i nventi on
descrihgd dhave fercmessurihg DiAnkyhitmsef én@btraueGW&AEPmeeandfwas found to

t t f. t ffect .
have SRR R DY GHET O B LB ABALAEE B INEHSnF PGP 81 KM of
102 bphi bit topoi sonerase |V and are therefore of interest

for their antibacterial effects. In one aspect of the
i nvention, the conpounds of the invention inhibit both

se |V and are therefore of

Bac#ﬁ éSé% “¥ﬂ%ﬁ$ ﬁfmgggterial effects. Thus, the
c Oﬂ]@ﬁipﬁdﬁds%aﬁ Betchtol et dnbithi@bBials@ivith by Ruidep@bilifiGe@ing in liquid

preventing bacterial infections. In one aspect of the

medjan Cemppwrdsanay bandissol yegrin dgpethylselfasideand; tﬁ»‘ft@d:tnl B)rﬂoublmg dilutions

n thﬁ %Il ﬁtﬂglﬁtyaagsa{a@ f B érgﬁ%l‘s%ﬁ#lﬁ%ﬁ 19 ¥heAaCsk %p B¢ gl%()vn overnight on

ne as e |nven

sultabld’kifgaﬁ tie@ia"anadfthé; fm@p@ﬂb(ﬁ{n d hdude hiediul aqureplﬁaté torae growth of the
i nfection caused by Aci netobacter haenDI ticus. In on

orgagisple e SUSPERUOT FRAIR & SR MeFarland ard § Bpthepd i fQ dilwjqngan be made
into X{ys%ﬁtel l@]gudt ﬁlgcfhﬁﬁlstotp?eplape ﬂh@ ff%gtlt 6r§ﬂp§tﬁ$ﬁ§%m§?gm m 100 pL. Plates can

nventi‘on
be induBite€ h@'a @bpm&t@@b@dltl@ﬁs dt |3f7 ec:tfbpm his @ @F fo te@diag. The Mlnlrnurn
i nfection caused by Aci netobacter johnsonii. In one

Inhibigqye Clonedntrakien (MIEhmiy he defermiinedes fhehowest drugeoneanitration able to
|nf efer to an infection caused by
rah%c?ﬁ@?%%%é? m”n In one aspect of the invention

anin hihRey b&ﬁpar%’le t(bﬂ;@taﬁé‘iiea IExhmprCt hadkn MEE 8f 6.24,0M @Bainst
i nfection caused by Bact er oi des bivius. In one aspect

Stregfbcadans prepgrriagn an "infection” or "bacteria
infection" refers to an infection caused by
Bacteroides fragilis. In one aspect of the invention

an Accovdagtto arfurtidr fehaetofthaihvémioachdro s proelded 8 copaind of the
i nfection caused bﬁ Bur khol deri a cepacia. In one

formpdarddbtor gphpmeacepiicay iassrridle saftberepip ot we i parsthedioftreatment of
the ﬂﬂa%%'aﬁﬂnal%%&fﬁ? tﬁe?ap@n infection caused

In one embodiment, the invention provides a method of treating a bacterial infection in
an animal, such as a human, comprising administering to the animal or human an effective
amount of a compound of any one of formulas (I), or a pharmaceutically acceptable salt
thereof.

We have found that compounds of the present invention inhibit bacterial DNA gyrase
and / or topoisomerase IV and are therefore of interest for their antibacterial effects. In one
aspect of the invention the compounds of the invention inhibit bacterial DNA gyrase and are

therefore of interest for their antibacterial effects. In one aspect of the invention, the
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by Canpyl obacterjejuni. In one aspect of the invention
an "infection" or "bacterial infection" refers to an
wo pdoeasidsean caused by Chl anydi a pneunoni ae. | n BEEGB2009/050622
aspect of the invention an "gpfection” or "bacteri al
infecti on" refers to an infection caused by Chlanydia
yticus. In one .aspect of t i nvention an.. .
comby s BF v o0 RR BRIPRROTRTSC 1Y BhE Pdperpr ! gigrest for thir
antibJfeBiaf &R tC ﬁif'&f‘edaspé’ctgﬂlt@qﬁ@&]@lhhl the B tl&fﬁﬁl‘s d€thel 1ﬂvéﬁﬁ8n inhibit
aspect of the invention an "infection”™ or "bacteri al
bothi N &cvirasn and efpersomeesahVianf et theefasaabteresy for their antibacterial

o um di ffi I n . one as t. of e inven
ottt *Thiy BiitBhipold asfe kB S SR B i feattiou Bl Bacteria
infedtidhect i on caused by Enterobacter aerogenes I n one
aspect of the invention an "inf ectl on" or bacterl al

i nfieenq aspectogtherigvensiogmni Hrfecionoar chagteaigl mfection” refers to an
infetg{rzl)h“?clraﬁ% &%czrfét%%?e%a ,(’2?’?2?3“ %ﬁ? géé):ectocff tfl@@gét?ﬁé %{H;n' ‘Qf¥ection” or

“baoitenrfae aift@iont asfss do bxylxﬁmtfen@amdlbs Acavﬁeaz&iabﬁer hhmm’yﬁcus In one
pect . of the i nvfentl on an "infection’ or "bact fr
aSPePIdBs IGRMIHGGHEICE PR Y] RFSEEd GHOR RS & Cfsylo an in Coifon caused by

Aczn%fbtb%tgpﬁﬁtﬁ Ul J&%ﬁté&%f {h@ 119%%1@1? Q@thfée]zloﬁ h@r RAUERAIiRR ction”
i nf'ecti on” bacterial I nfection”™ refers to an
refens rndi elmtnfcnmooacawd blyyélcEB»tMi@tteeyn}azsmi iln ommawnﬁ ofisipeiovendion an

“Inf 21%@’:’ gly tctlgﬁ 1 eéE?I?];Tre? t%f?gaéﬂn%)gtlggg%ﬁé Igzpafeteoggzcl'tgrnlwoﬁ‘ In

one ¥ HHthSinvéftiod R ‘GBI “bdteer]aNUFEHOAN ks to an infection caused
infection" or "bacterial infection" refers to an
by BlanﬁeecaWSdnwaa Usede b‘gpeﬂatfrtb@mwbmgmmr“l@fcmdm @ 7 hacterjah infection”
et IR el o PR R B s oy
"1nféd@1@ﬁ’0§1h‘l‘ﬂabl&rlhlnhfddﬁﬂri’a;%feré o anafeaeeciused by BerihbieRkicepucia. In
an "infection" or "bacterial infection" refers to an

one pspPeicaitemin s PacnG yniFRHINC ob abtcéariabnfention” refers e amgpection caused
by C‘?Iffﬁ'j%{;b{% fl%l?]y]eew’éfl 2980?1 gsﬂaegg(?fﬁt ¢ é%tggncélﬁ‘gﬁéﬁgt[)&@l re Bacterﬁl infection”
refelﬁm@ammlrﬂ:@ﬁn chﬁlsedﬂb@ @Asperdia phemﬁtezzam\henm aspecam)f the invention an

w o infectjon” " bact eri al |nfe tion" refers
infechipRcpy &40@59131@&08911 EHrH e i H%%E?f{ P}éChfwydWewealyncus In

one ész)e@&tf t0f mkaﬁldnrh\ﬁenﬁfbaibna%r bkl | hﬁf&tloﬁf’ reyf@@% &F trfbction caused

fection” refers to an infection caused
by (Métiidophila pravesingteaht orStaapéey bbthecoestian re tisfectinn’'doe bacterial
infec%}sggg %%fﬁfgﬁo tallé] %ﬁg&{o?&%hs%ﬂ by%‘lg%{?zfg’g%g é%né%%gf%%}l%aa%}t)eect oft 'Ehe invention
an “MedRibR? bi +UAcRHBCIARLON e AR iARRA6Y éau@ét{ S%Emewba@fw
aspect of the invention an "infection" acteri al

aerogeias clnj ang"aspast ef e tinveanion a el@chﬁnn @njéb@@tebgzl IMsetax®] egers to an

1nfec.%10nacralré§heﬁlbﬁ/‘TEnéerob%cg%rt @?ﬁ%)cgz%t %n tsliaeclt va t%g 1;nevrezc’ltl?n a% };infection” or

“bactdia fiftdidonT aifss o by it panelded by@gadtdccus fueodlts. BERRGspect of
of the invention an "infection" or "bacteri al

the inpgnéien japnmfpciioar or thacterial wfestion orfera tnsayinggption caused by

Enterococcus faecium. In one aspect of the invention an “infection” or “bacterial infection”
refers to an infection caused by Escherichia coli. In one aspect of the invention an “infection”
or “bacterial infection” refers to an infection caused by Gardnerella vaginalis. In one aspect
of the invention an “infection” or “bacterial infection” refers to an infection caused by

Haemophilus parainfluenzae. In one aspect of the invention an “infection” or “bacterial
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Mycopl asma pneunoni ae. I n one aspect of the invention
an "infection" or "bacterial infection" refers to an

wo pdoeasidsan caused by Nei sseria gonorrhoeae. | NnPONEB2009/050622
aspect of the invention an "gpfection” or "bacteri al
infection" refers to an infection caused by

. . Peni,ci IinreS| tant Str cocc unoni ae. I n one
infe SR GHIOBI PREM PRI Do P BRe BA4CgRe 5 90t BICE of the
1nvehmrf3§ﬂ Hafectibef G DadtOrif M IR UERE BAHSOEctA caused by Helicobacter
Penicillin-susceptible St rept ococcus pneunoni ae. I'n
pylognkn @t@pﬂ@mct of theheventige an i ‘mfcctinn™ pnfhacterialinfegiion” refers to an
ion" refers to a ction.cause
mfe%%é’&cé‘g%eldi’at’%’n %Sée {?s”%”éfﬁﬁlge "6 r?%pegt @ RNy Ran fieHon or
“backdHae Hfe@idnakefers i %Iﬂf&fﬂmn@ﬁuseb%@]t@gioﬁklld Ph@IpANG. In one aspect of
refers to an infection caused by Peptostreptococcus
the igytigy an| ﬁlf@m@nagb deactegipl infretipny eaferp éharainfectinn euspdhy
r 2
MeillsRASKEE: Sl PERtLC Rl 105 MBp ALY RO B PR on o
“badtemae [ﬁfd:dm)na reféisnd e infestion@ausel agztl\eéthahlhnmﬁmpmbm Staphylococcus
refers to anj%gfectlon caysed by Pept ostrept ocogcus

aureys 4B ORGAFICHt TS IMVERIQHAR ARISEHQT g “Paderiahpetionn reffrs to an
1nfectio%fc%ﬁ§e'd% Mglrax%ﬁ%ﬁgc;tgfr%%s M‘I)l%cés 84’0 ﬁ%flﬁce?ltfoﬁ aﬂn‘lnfectlon or
i nfection cause Pept ost r ept ococcus prevotli.
“bactarr] adprion” offerts h@am mfeniohgaused byiMdrgabé bmhongunii. In one aspect of
“bacterial Jinfegtign® 10,an infecti.on caused. by
the 1@@5@8&@% o806 et LGS iOf A Byt EpELctgr CHied by
MycbﬂM%& bROmMhigd. I &5 dsPect oPthe RAGEBH laakinf@kBE? bP*bacterial
refers to an infection caused by Peptostreptococcus
infegtmai’ mefkisgo an mfm@na:@p@dtbydveuswea gnwwhcw@ﬁ larpne aspect of the
"i.nf ec acterni. |nteq%|on %ers to

1nvent1 n4a I | Pectl 1 or <§/ aflgﬁ B@tPIan i %tlon cau‘siednbél(:];enlcllhn-

et i'ence used oné
resm@efnt Sheptobens bundnid i Rf @fetdspatt oPthe uli)@ﬁh&ﬁ hﬁf‘mfectlon” or “bacterial
|nfect|on" refers to an infection caused
infegbipay) defariagn atffmgﬁnr?@g%?d thPe@F?éUlas‘B&C@Ptl@ﬁ Sm@mp@ﬁ%ﬁwwonme
a u f
inoff gl e Rlkuih oo Bl be WeBFa] it b i Kufction
causadibg lll’%ptoktﬂepwke)cazﬁsp&@gnmflntdme aspn%em tho mvantion @f ‘dafeco™ or
bacterjal_ infection” refeag@to an infection caused

“ba%%ﬁa@ﬁ%]loéf}néefﬁéé‘? &1 HHECBRSRYICE 0¥ el s Bpriaetcries i as- hane aspect
of th%sﬂ?\ee%loﬁfcmt fﬁ?ec'tleﬂ’e&t "‘H%@teﬁgl 1nfe@{1§19 tie Qs tooefn 1nfé%ﬁ @Edu@ﬁ by

infection" refers to an infection caused by nmone
Pepzbytp&ptocolcmmmead)pacin afe atsp@t phthentvenhoman 1ntﬁ¢ceon on"bacterial

ot R BT b bR BRSSP BB e e
of tHe¥ Rt ibA Bn afhfeckiBhest 4ableri@l inflaet ek tol 4if iBfdti®N caused by
refers to an infection caused by Sal nonel | a

Pept@ﬂrmfchewssvremﬁudn@na@m@t ofghe irtventiionamtinfatieny’ or “bacterial
"bacteri

. "inf.e
1nfec|th01ne E%Cftlelgno & ll.I% eécélog yca%seﬂd fos?rgptgﬁocr%r Ireg %%mf ) Smg aspect of the
inveASHLEt “iafectibi® drnbedttii nnfaéh o néRes tb @A infostiohaetertyal
infection" refers to an infection caused by Serratia
Peptastr gueeesess. vagialis. In one aspect of the invention an “infection” or “bacterial
infection” refers to an infection caused by Proteus mirabilis. In one aspect of the invention an
“infection” or “bacterial infection” refers to an infection caused by Pseudomonas aeruginosa.
In one aspect of the invention an “infection” or “bacterial infection” refers to an infection
caused by Quinolone-Resistant Staphylococcus aureus. In one aspect of the invention an

“infection” or “bacterial infection” refers to an infection caused by Quinolone-Resistant
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one aspect of the invention an "infection" or
"bacterial infection" refers to an infection caused by
wek@phyldecoccus aureus. I n one aspect of the | PYBEGBR@®H/050622
an "infection" or "bacterialzgnfection" refers to an
i nfection caused by Staphyl ococcus epidermdis. In one
spect of the .invention an "infection".or "bacterial.
StaphHPEREI o RIS TG OpR, SRRSO i B 08l ifeggipn” or bacterial
infe@loAP RILRGO 6 Ui SRR ARy SdFmondi H518. A6 @bpf oftth€invention an
~invention an "infection" or "bacterial infection" '
“infecgipat ar thactgrial infeston o faratosadnfpgti@t eaptdbyx Seluwnella paratyphi. In
agal acti ae. | n _one.. ect, of, the. invyentigon an , ,
one AT by Pr R iR of nbislFib VST ap e IgBE go apinfoction caused
by ShiviB@llh RteFifS Sh dA¥ aShdce bt B6 ABCHEoP e UIRRIGE: orl ‘DaBRal infection”
aspect of the invention an "infection" or "bacterial
refes kg alg ffegtioncapsed dytSg/mer el lafgrhinyius dgag apjgect of the invention an
rep - e o) :
i OB P SRCEHIL RNBAET Pt L ReAIPERbe by S0Fouts warcescens. I
one aspeerrdf thioinaentionf AC tinfoctioné s Ebhdoytiabirdadiond pdferdd as infection caused
mal tophilia. In _one aspect of the inventjon an ,
by Stapfiplgedcgharisys-Tp 4Bt awiceh ofitht By etiR-any dpfgstion gr ghacterial
infedtlbhe¢itQNo ﬁﬁlﬂﬁ;@&iomcaﬁ&fe%g's%p@_ 1EDER)s ¥hldSHRd;s Th OMGaspect of the
aspect of the invention an i hfection” or "bacteria
ivenndreat iofettiot @r dattoridnnfecticeCtrefers toanseectimn caused by

conyci n-Resi stant Enterqgcaccus faecium _n. ope . )

StapYERECC IR Hol PSR o fIRSBY TR 2By Infgsdiefapt decterial
infedtBhe&dfeBNo ah &itedtRntc@URA by NrRPlI PO 1S aY8RELHRY In one aspect of the
~ Vanconyci n- Resi stant Ent érococcus faecalis . In one
inveagpest _‘lofectnmé’ orribeetetial nn_%etloﬁ”rr_f:@tstt'p@n'1nf@¢t10‘tb<ai@ﬁ@rbya$treptococcus
eGP RBATE oo P R RB B ki g e o
infe@®peatiscdibyt e ptddyedils ipphiceaBs. Th 6he Edpe@IDT tRY invER b ‘@ fection” or

infection” refers to an infection caused by

“bacigiat BYYREIOR- Rl 40 aminfitiapieprsed by Stroggpkieretas malieplifig. In one

aspe@?@etﬁ% ianfent'iJhe RSP 2 ctérggl AfEL R rgfe s (0 §REL RN caused by
Pnfection refers to an infection caused by

Uredy asohewieelytivum tTulvae aspeosofshe invemien @asfietti@l” driv®acterial infection”

invention an "infection" or "bacterjal inf efﬁtai on"
refers &g ap fedion pansse d¥tY RO RALIELRFSANEE B podsYiifpecium. In one aspect

of thl‘lé‘?ﬁ\]‘:zéhititﬁﬂ &N Sink&ti@fg@of%_@t%%ial%fekﬂ@n’i &Y&i‘{o} é?ﬂn?et@tion caused by

infection" or "bacterial infection® refers to an '
Vangarheai-ResiseauSed doycdds gkt . laonxyspoctfitie iomentmspecinfection” or

“ f.the invention an."i nfection" "bact.er] al

baciiriel Bl Pl O ntof Rl o apsR St R Sipgococcus

aurdls Th gk bigdcof thOiRBRIASREGH feBfiord TR “LAMGM BtV refers to an
"infection" or "bacterial infection" refers to an

infe¢tiphesepsedrbycansethy bip- Ressstina Staphi lapas ppepidleimon elnagg @spect of the

. of the.ipventi on.an "“i,nfectien".or. "bacterial
imvefpLlf RO LR I ERE TR 0 al BB Raused by

Myddeite e aibsEdafbsisl Mn@AE agkpesith®nviiton avanafet@dh adt “bacterial
. . infection" or "bacterial infection" refers to an
infegtiome g¢fersrio an irfeciionyraped thy slogtiidigar pafringgny nkn epepspect of the

invehfi6h AVEREHST & baltBif GhfeQbn  Wfers to an infection caused by Klebsiella
oxytoca. In one aspect of the invention an “infection” or “bacterial infection” refers to an
infection caused by Neisseria miningitidis. In one aspect of the invention an “infection” or
“bacterial infection” refers to an infection caused by Fusobacterium spp. In one aspect of the

invention an “infection” or “bacterial infection” refers to an infection caused by Peptococcus
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"bacterial infection" refers to an infection caused by

Coagul ase- negati ve Staphyl ococcus (including
wek@phyldecoccus | ugdunensi s, Staphyl ococcus capi1/iG82009/050622

St aphyl ococcus hominis, and_4s aphyl ococcus

saprophytics) . In one aspect of the invention an

"infection” "bacterial .infectign f.efs .tq,
PP JrIELRRT 5 A BJORET NefBHaRT o %éﬁtﬁﬁgl iRfegtien HE L an

1nfe&fontcla§se'drb‘y@}5!eﬁ§‘vﬁl arld. nlfn%te'a@%bct 8f the RRGhAEA M “infection” or
infection™ refers to an infection caused b
“bacBaizi ixfedtide? rafpr to hmindensioaspesst! byfCaagalasanegative Ataghylococcus
. “ionfection” or “bacterial,infecti s, t0 an .
(incluihe §nsRlosareus Mgl ﬁaaﬂ)ﬁ%‘]ofoaccg?o&apﬁfsn SkiiRbyigg iy hgpinis, and
Staphm@cd,dw@gupr@hyﬁeus)l nfection" or "bacterial infection"
refers to an infection caused by Canpyl obacter spp. In
onén arpespectof thenavinyips gni gredien” pm‘@@tqﬂ@hmf%ﬂon refers to an

1nfe%g)|%cctaﬁ%>d%ly Aaﬁeet?lsa{c{)e? SPI%E% g%% a%)%c s th@{n%gﬁtio%nd fﬁl&%g@o Yor

n one nventi1on an
“bactdriat &ﬂédtl@ﬁ” rdférs thae trdedtidh chﬁ]s‘eé(btyiB}i&’ter(méésesfpp In()onamspect of the
i nfectjon caused_ by Chl amy | n . one aspec

InvepioR #k NISGER | q;n“bg(ﬁemql ﬁlpfé%tthno ﬁefebsrto ap é%fp%tgqnaqaused by Burkho lderia
spp. d[f'Bﬁ‘& Edpg& of i ﬁ(lecht{o‘ﬁ aﬁn‘lﬁfgétfo‘}lt" ?nb&%Fglf&an refers to an infection

ostri IUW]Spp I n one aspec of the I nvention an
caustd bff €atipglvbacer splpaht arei aapedt of thetinamtion efi Em$ection’aor “bacterlal

fgction cau by Ent cter. s n a

infeqtha FbRp Fa i Taslion AP LY Gl dogy i BB B e PHEEF SRS pyention an

“infécBbB? 8r *RAcRAal 1ﬁf&ﬁ$ﬁ’%f&§t§ﬁﬁnﬁ%ﬁ&ﬂ ERIQFBF @Hfanﬁﬂﬁphﬂé"spp In one
one aspect of the invention an "infection”

aspetiefdhemvantidmenegnfeoton raef bageniad infactiont” e@ﬁersdn ag anfe@bnppused by
CloREEp o POk B PR O 05y L SBRLE0 ftion” s
an il foftRGLa AR dGFUSREobICtEADENEIRE |a§pe%’p@f thé veRGoragPEafec@dn” or

the inventjon an "infection” "bacterial infection”

“backetag deatigna Fefprs e l@@?t@a&é‘é?@ W_E%@ﬁegmus 9. Bppne aspect of the
inveﬁtgc?n ?ri ﬂﬁfe%tl&{” (;rh%aétgl;\feﬁ nﬁ%&%na’r}efelrsntg %ﬁ;lflf% Jaused b dEs{g:herlchla

rial i nfectlon on cau
spp. H'he bhe ﬁdpacttdf Ithesmpentiolﬁ aprgnfasp@ tor Olf)actdmal infisciob mferamo an infection

"infection" or "bacterial fection" refers to an
causpth Py S T dpsRd e Rﬁ@ﬁ%@%ﬂ? avspien $h 18%@“% pacPaggrial

1nfeétn)%” 'r&‘él%ri& 'af? E‘nf@&lon' cﬁﬁ&?ltﬂ 6)&/111 i efﬂ e dsgéc% oF J[h% Mnvention an

refers to an I nfection C one
“inf@hienaepdettedal infretiomiefirs mmranfectlm efmsecbhsf H@hcobacter spp In one
e o g SEE T8 ST P by
Klebsidlth 86p.1RBne Qﬁpecmqh@fﬂvéﬁtldnrﬁne‘(iﬁﬂe@tﬁbn"r&f“%&eﬁa@ i#8ction” refers to
i nfection caused b anell a spp. In one aspect of

an ntfh@lanpamwm&egmﬂef/m prrc i eme aspect o dust isy¢rdlonjanf ertf@qtm” or
“bac%%fea? glgﬁctetlg)flag?fier{s] I:ﬁg G li’%lv%cr‘ﬁ]to ﬁusgﬂ% ]\%{rgégla slggal SRR aspect of the
inventi@Caerihfktion” or “bacterial infection” refers to an infection caused by Morganella
spp. In one aspect of the invention an “infection” or “bacterial infection” refers to an infection
caused by Mycoplasma spp. In one aspect of the invention an “infection” or “bacterial
infection” refers to an infection caused by Neisseria spp. In one aspect of the invention an
“infection” or “bacterial infection” refers to an infection caused by Peptostreptococcus spp. In
one aspect of the invention an “infection” or “bacterial infection” refers to an infection caused

by Proteus spp. In one aspect of the invention an “infection” or “bacterial infection” refers to
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infection" refers to an infection caused by Neisseria
spp. In one aspect of the invention an "infection" or
wO baetienss@l i nfection" refers to an infection PEE8R00DNS0622
Pept ost rept ococcus spp. | n ogg.aspect of the invention
an "infection" or "bacterial infection" refers to an

fectlon ed, by Proteus spp. In_.one aspect Qq he .,
an i GO I TORYHOGRATED Y. O oMb RBE BT SR ALt gy niection” or
“back@fa® (nFediRAn rd Ak @S bk ﬁﬂe&ﬁﬁ%ﬁ%e@%y@’aﬁﬂ&%ﬂﬁ @ﬁﬁ Iﬁ BRe adpdct of the
one aspect of the invention an "infection"
invenfircarerinfctiomt ac bagerial n@ﬁegtncsl”tr@femo|anﬂ1@f@cmma@sasiistedsd§§aua spp.

In onlseiaq!,wng !flal% 1%2&‘[108218? ‘8&?03 OBS ﬂ¥ egfcregﬁflnifeé:}/lg&gre? S g%an 1nfect10n
causb@bg StdpBlotadtss shd¥n S as@b¢ta>f$mnvé1ﬂmmﬁ “aFpaivh” of “Bdeerial
invention an "infection" or "bacterial infection"
infegtiong refegsdo gn infagtvatdapyedauXetasgoys apihyn e8e awgst afshe invention
39 f i
o “DRSE0, DERAShr Ol Dod RRL WP FRSATLEEH BB v
In o 4sppdt @€ deCiusensiop .anl“ihfen®naspeivicteditl infietion efidrs @naminfection

"infection" or "bacteri al énfectlon refers to an
causpehPECHPHIABRISB TR BEREGHE 6B B A1 p‘B cctipp’ e bacterial
1nfec§§)‘ﬁe CLreRig bi ﬁlfb&}b%rbfah&ﬁ b%‘rrhe ‘JuRf 8HLhORS f tf?é‘ﬁﬁv@ﬁtio%' an

infection® refers to an rnfection caused (% Ur eapl asma
“infepipn” bm“han@rla]sp&@tlolﬁfrefdneta awviefuctiom cancd by b‘elmgalta)aﬁaembes In one

"b rial ection” nf,ecti on ca
aspeg R GBE LN SRtipTiiG ey By Bt g BsHanorclai 1o AR f Heqi g paused by
facuRhtiveDAat@béain bkt REEI @R theliBY @K Dn bl “BifedtiBhe 6 1MtcERLRELtion”
by obligate anaerobes. In one aspect of the invention
refergrio i nff@crnomﬁusedrby"gﬁ@mtp@sutlat bagi¢res 0 one aspedter shat ipvention an
atlv naer ob In one

1nfe|c21f8(:“’c’\t I Qt)fa fe lslnge\#) %1%’{ % o an in eg? 101 8ause(? Ey gyain: %g,ang? bacteria. In

heé M
one hdpbecsfitRinyéeioaran ﬁl@fe@t[bnl’ rd>fr G‘Batdté?fal faetsRd” béfers to an infection caused
grampositive bacteria. In one aspect of the _invention
by girn-vpighde backeite. b onapsped of Hie inyimgieniapninfectioar er thcterial
e ¥
BT SRS LTS YE MR, Ao o
1nven1ﬁlcﬁrem fiofectioeT @r dadtorid mnﬁectﬁc&ﬁ’trefaﬂ; toausefdctiyn caused by Enterics. In

gramvari abl e bacter [,n one aspect of the invention
one Shporn P Hiongin “THSGIOBY 04| DA BT ONT g 40 o Mo caused

by S'h[geﬁg E%}? " AL S cthf R ﬁﬁ%lﬁﬁJn Jne%§ &2 oY “Q&tté?fég fl¥SctiohP refers to

one aspect o he invention an "infection" or
annﬁbammemusﬁlWﬁﬁsobamwt refers to an infection caused by
erics. ect.. the | ti an
s Rare O TR SRRER it stinaet M ERgEDop pregyrs o a
gynécafo%fctal Pifc B HSRGnRYiseli §ftht 1 v3Rfod fnREBoRSHEGhctBfiallil@ction”
invention an "infection" or "bacterial infection”

referséd erespiratogntridificfecticon Rl deanbisptiof mﬁal@t/@monl“mf@ﬁ@n or

“ba("?e%%g gI{flecglfgnI’ ?e%]@rlg :t]é/ g”&u%ﬁg | Iéscnéll?tgclé |81(§eéerse Illllfoe % taspoeclt % the 11hvent10n
“inf@$iPECbr ‘Waclchigl infe¢aoi’l @fers 1o @édarg tractahfectic Tiebhddspect of the

i nfection"
invention “infection” or “bacterial infection” refers to acute exacerbation of chronic bronchitis
(ACEB). In one aspect of the invention “infection” or “bacterial infection” refers to acute
otitis media. In one aspect of the invention “infection” or “bacterial infection” refers to acute
sinusitis. In one aspect of the invention “infection” or “bacterial infection” refers to an

infection caused by drug resistant bacteria. In one aspect of the invention “infection” or

“bacterial infection” refers to catheter-related sepsis. In one aspect of the invention
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refers to a respiratory tract infection (RTlI). In one
aspect of the invention "infection" or "bacteri al
wo pdoeasidan” refers to a sexually transnitted dPGEEB2009/050622
I'n one aspect of the inventigp "infection" or
"bacterial infection" refers to a urinary tract
i nfectign. l.n one .aspect of .the |n ention "infection'
“infispiof o B R FEUaEy Bie's Restapgord ot BPest S BRUAYTRY
“infQkiofM BP‘FHaGtGHEIQH&Qh&ﬁ’Srefeli\%a)hlaﬂlﬁh@ Nk ofS ARGk d}fthé ﬁ'l%entlon
|nvent|on i nfection” or "bacterial infection" refers
“mfftc@o cot ‘agteripl 19fq¢’e@lm’arefdr$1tomwm@p@e¢cqofred precuimongniGAdh. In one
bac LerL‘ |nf i,ons,

|
sspeg] SRIEF i 8Miorh oL s Bty R R at P SppUGfin and s

strucQﬁre "iRREfE. TiRbnd @b@&wm inv@fthSidfectdn’” b feetdrianintatisfdrefers to
drug resi stant bacteria. In one aspect of the
c]

uncqmﬁltsﬁte kingngfskigy stigaturein fechige tlaona psneat @fcthe sryentiast ‘dpigction” or

« 5 - h

bacitte(r%lla? ﬁ}tf O{r?ﬁl e g?(? g%d,o%gt‘gﬁ"t In 1{% a%gfct %% &%cl \Izegl];tllph eecrtlson or

“badtfﬁnat hdagioal dafeﬂsmo fﬁbﬁlaﬁdm%perﬁzﬁ Ihbac aspéemﬂ th@linvention “infection” or

o infection’ or bacterlal i nfection” refer; taq C .

ba%q&ﬂaémf%qt@n FHers R cersaedal 6fTVicHE: {menertspesth of fhrieanfign infection

or @Jcterlj‘aﬁﬁltf&ﬁ% b e %Fﬁdtﬁ)@occ%?ﬁt%ﬂﬁlt %olnc‘dﬁ VSUCE ¥ BE Sich&sh
pneunonia (CAP). In one aspect o he i nvention

“inféctinh’@ot ‘I‘llantbn@lrlnfeb'acm”ellefea{d; tol nfspitaliaoiiiradgirensona (HAP). In one

co cated ski ng sk structure,infecti
aspe§Chs SEERire pG G B Phatardb i e B ey ofgpmiglitRfa one
aspebtbfaRé irRBntidefiffestid® d#eTRIdl GRb&MHnS kéfBrsaddeRlsl h one aspect of the
structure infection. In one aspect of the invention
invenfigyf dofacaen” Qir“bacnaraalemﬁeatllon ‘neferst toopphilisf I@r@eta@pect of the invention
ndogarq)tls

fejal<h he i nve
1nfe.0t18%1€81i 04 a terlal 1nPeB erre?eg {elka‘t;[?r-aﬁsoma ? Pneu{noon%ae bIrn qng aspect

of thRGh:heipe ﬂin@ectlbﬂ” @In‘&)aa&ﬁﬁlclhfe@ﬁoﬁ’fh%fdrmbelﬁfrhﬂfdlommal infections. In
"infection" or "bacterial infection" refers to
one g&pﬁ@t&f@e@am@rém dnfegtion” jop “Baséeripd peationt refers to gorathogpe. Inone
aspecfo(%}gtgég é{c\:]a 1061r el{l%@t"?‘c?{’ ’eJrl“?Lct%rgag ?rgféét%%{’ réfglfs%é%etnﬂl\%ltls .In one aspect
of thellm@tlbn Oinfecoibn™ ba‘diaetetial infeofi@d tﬂefems tortefa@tis Inne aspect of the
hospj tal -acgquired p nig (HAP). |In one aspect of
invepfien .lﬁ%émri o b?ﬁf:%?gtm fitongre eb%atett%l?qrfa}low ection"
refes L@ MY dlpleted Hifht ARG oAHBESDs Afth t invention will b
|nveH%ion ?"‘P(ctlonxtpﬁe v bacteP |$fect%@£“mrg“gnlm1“q ©
usefhlanstep&mgbactemabnéecalsperrtchxdfng; bet nat \l/lHniteddm cmmiuety-aoqiired
or i nfection" .refers tao s ili.s. Ln one
pnewlanite R ehieq R RbsBbnide HER & tiin SEchug Biegiohsy Riute
exacdeHaB6h bPromi8bedriRhitR, AR dimaktRy a@RS @@ﬁ%@&ia%ﬁi&@?ﬂbl@ted sepsis,
I n one aspect of the' i nvention "infection" or
febrﬂm@ttr@pmaa, Qstﬁpémellm end@qaedrlfss,mnmryttra&m@mlpmand lnfectlons caused
i nfecti "i nf ect

by dgl%g neglgtg{lt% aeI‘rla SH<1‘, e%staﬁe’élhqﬂthp elr]e%l§tant é(_}reg?or?%cruﬁ é)gglémoqlﬁe (%eéhlcﬂhn-

resisBP S&iphPlocsdes hiveed) medicillimfesBtan0StapBylocdedes §fidémidis and
infection" refers to nenlngltls I n one aspect of the

Vangqipeqin-RepistennErigiocesei. or “"bacterial infection" refers
to Ac%tiaﬂllésto alfﬂrtf?é}%ea@&t’%eo(fttheolgregeg?invention there is provided a method for

producing an antibacterial effect in a warm blooded animal, such as man, in need of such
treatment, which comprises administering to said animal an effective amount of a compound

of the present invention, or a pharmaceutically-acceptable salt thereof.
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invention "infection" or "bacterial infection" refers
to tuberculosis. In one enbodinent, it is expected
WO baw/1413¢0 conpounds of the present invention wdT/GB2009/050622
useful in treating bacterial4jnfections including, but
not limted to community-acquired pneunoni ae,

hospi t al -acqui red pneu lae, skin & skin structure
| n PGSO S4BT TEAESY B PEFIIBN RAF SE YR AHador
inhiGEH B Bt DNA oGS ShdotdrlidfoidiRttrase 10ah A&t Shn-b18b&d8Mimal, such
sepsis, febrile neutropenia, osteonyelitis, o
as a bpaec belditingicediod ugh yreetmeot whicheomiposes adndnistefing td sudanimal an

aused b rug resistant eria,such _as
effo R aIeR ol ekt Bt EfuBEL B Bl au acceptable sl thereof
as defichinetdintefsresi st ant St aphyl ococcus aur eus,
methicillin-resistant Staphyl ococcus epidermdis and

Vareeprgiigto Reurther fpatuieref dicoavention there iy pipriged @ method of treating a
e . f eat - @5e [ ' e [
bect o8]t R el 5 b R et A bedE e ofsuch
treatéfchewhich ompvegsradbliniedadg ansaihhnimalianefitivaamolunt df@edmpound
of such treatment, which conprises adm nistering tao
of fogiguig Gh Pﬁépﬁ%{ﬁ}aé?‘fté?é Y@%cea%nf?rﬁ@ﬁébe_r%?f@éﬁiﬁ Binpatere.
pr %%@c%diﬂlgrw S HOG fefliredf ﬂt@iﬁ?@rﬁﬁ)ﬂtth&? id MoRAEER AR of treating a
salt thereof.According to a further teature of the
bactenml emtétam schveted fraan pommudiyaaquiret ipoduthaomia¢, st al-aoquiet

bact.eri al \ rase .apd./ or topoi sonerase. IV.ip a . ..
PR TP BB ANIHAIE (GEHPnSS G AR DDA chronis Bagelgfs. acut
sinu§iHE hchifc QAT R VDA thEte CRIME] £PSis ARMIRInSL®Sp R, bResRYditis,

ani mal an effective amount of a conpound of fornula '
endqepiditisp prinary Haenmestioncand ipfeadompraisddyshing rashitanebicterg such as
Penigﬁlﬁrl%-ﬂeggslta%g éﬁ%ﬁgﬁofc?ﬁs:?neeﬁﬁlgo%%ad Ibr\rr)llgt técﬁlli%—r%%t%%?t%éh%?otc%c(::“us aureus,
metHiti@ai-foR@tant SRphEOERLI &fi@E iR andVandvaiyEiReasest Enterococciin a

ani mal, such as a human being, in need of such )
warmrhieaded ahinyghi skh epaprmae Beingin meed ef usly tegmeat whighicasprises

1. ef ti t : of. .a
o B S MG £ 5 FATBINES e QBT Bplld
pharhecaitithBf aceeptablecalt dicagpftae dafidddritchanbdfeat ur e of the
inveption there is provided a nethod of treatinpg a
bac g‘i“ihéll feﬁtﬁifee%ftt_l*%areé@t &RCBHOR SEHOERIRD PE r%%ﬁl}» agd
pharRAETRAAGecePRABRY shid 1RLRY idr&de ROSHITRL ANt ?{fi'taﬂ)b&th%lfﬁéﬁicament is

structure I nfections, acute exacer bati1 on of chronic
an abnlmetehiat agent.acut e sinusitis, acute otitis nedi a,

t het - | i febril. t. 1, a,
oL G TR BSRE) Br v SVl e  PRERG b g efecompound
of foRRf1a (1, 8¢ h ipRATneaHREHy BYccPa¥R saR ShEAMA tHRAGARIFARSYER
as Penicillin-resistant Streptococcus pneunpni ae,

medipamighicior bseinrtes protugitonSit ap iptideeictus ol i@wswarm-blooded animal

such as a human being.

According to a further aspect of the invention there is provided the use of a compound
of formula (I), or a pharmaceutically acceptable salt thereof, in the manufacture of a
medicament for use in inhibition of bacterial DNA gyrase and / or topoisomerase 1V in a
warm-blooded animal such as a human being.

Thus according to a further aspect of the invention there is provided the use of a

compound of formula (I), or a pharmaceutically acceptable salt thereof, in the manufacture of
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methicillin-resistant Staphyl ococcus epiderm dis and

Vanconyci n- Resi stant Ent erococciin a warm bl ooded
w@eionas744euch as a human being, in need of suckPCT/GB2009/050622

treatment which conprises adggnistering to said ani na

an effective amount of a conpound of fornula (I) or a

har rmc uti cal acce | e sa_I her eof as d
o AL Y Gre Y OB OIPLBRE 8! YOS A b SQEHPI008Gd animal such
as a hIMgAbeigR i s a conpound of for mula (1), and
pharmaceutically acceptable salts thereof for use as a

mea‘ hoamsardingsiei & @ihgr ashect wéticdavmtion tierafs provided the use of a

i b eri.a ent.. Acco furt
comB R ThTR S At iSRG ST et ufbid, it Bffeaf B0 ity facture of
a meicah@h o asd in)the BtatthcRphel JTRC R Siddckyn 3616QRd BBecos@hinity-
thereof in the manufacture of a nedi canent for use in

acquingd PpEUBRIE RS bAsHifal-aefludisd iPneyaReag, skinag} pleiatstrpgfugg infections, acute
i
cxacfIbEb PG TR o ol SR T TR 0B Bl GERAEL Bied sepsis,
febrildhecuti®peitif, @tcoatyphitis) dnddcatdifisiukiaadylthact difecdions and infections caused
pharmaceutically acceptable salt thereof, in the
by dRiGH ATt SHothch QiR AT I OOF R DB ET R frcthicillin-

resisBRE S h Ioc s o rrﬁ%lseggﬁlﬂ{n %ls{aﬂpgﬂaﬁﬁ’ﬁ%&\%@s (%PYdéanﬁs and

war m ood as a hunman bel ng.
Vanaunymld-inglsnant Enttrocodven aspeuiblafded henahwemhtasarhuniwarbeing.
rovi ded t

on AL ttp ey 3Seh e B SRR (i isGroviac) 4 gaipodhd 81

fornfiBNUS, 3% la WhermPcau ey, aasmiibd @It tH§Sof Ebrtulé‘@nf the ?cha%eﬁo@éf an anti-
a bacterial infection in a warm bl ooded ani mal such

bact@rwﬂ ghhaet ibeivragm-tthedsdanooal duelgas dhemdubaingr aspect of
Ig?nr\éiq%ttlo (%I yﬁﬁe?rrag%e'c P tﬁlo 1%Veerl}€ ol th%reyufg §£OCVé C(?O%Q?p%ﬁfq? of
fomtuimeamfr a phﬁlrnﬁafd:@utﬁ@[lgfa@@eﬁ)thib% saft therb®@H for AR it inhibitidhSs Babterial
the treatment of a bacterial infection selected from

DN#: gttt a&%//a&q@wm@un%ﬁ-“@wdmaa\éamhbl@miqdaqmra@loﬁaph agja human being.
pn qﬂ{ﬁ) c@tedl hgtkeis torf ertlﬂ{re%tloﬂfﬂ?ecf% is%gwd@d: %J E(Smpound of

exacer at | o "fﬁtr on| ronchl acut e ‘sI nusi
fornmatay omtalpﬁlaﬁnaaﬁedmcally aaddpeiber saftehatef] s aps irsthe treltricheof a

neuytropenia, osteonyelitis, endocarditi urinary
bact?rﬂaié@fe?teﬁnée&w 'élﬁa‘? drpnaratli YA a%%lﬁ E@}n%}r ug

r e3¢ AbrRAELS! fudthsUEPeA%f ﬁ{%rlh%nltlloh hdr€; Spcfsﬁtaéd a compound of

St rept ococcus pneunoni ae, hicillinresi
forn®ia(hyor @qmenmmeamnaﬁuspcelp@lbtﬂ saltltharneﬁ ésius¢ anthe treatment of a

B R P P B R S TSP Sy
pne&%ﬂi‘zﬂe, skin & skin structure infections, acute exacerbatlon of chronic bronchitis, acute
sinusitis, acute otitis media, catheter-related sepsis, febrile neutropenia, osteomyelitis,
endocarditis, urinary tract infections and infections caused by drug resistant bacteria such as
Penicillin-resistant Streptococcus pneumoniae, methicillin-resistant Staphylococcus aureus,
methicillin-resistant Staphylococcus epidermidis and Vancomycin-Resistant Enterococci in a
warm-blooded animal such as a human being.

In order to use a compound of the formula (I), or a pharmaceutically-acceptable salt
thereof, (hereinafter in this section relating to pharmaceutical composition “a compound of

this invention”) for the therapeutic (including prophylactic) treatment of mammals including
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According to a further aspect of the invention there
is provided a conpound of formula (1), or a
w@bapmemaeut i cal |y acceptabl e salt thereof, forPCEEBRIVI/050622
the production of an anti bagjerial effect in a
war m bl ooded ani mal such as a human bei ng. Accordi ng

to a further. aspect. of the inventjion there is provided
i, Gt o TR RSP 1t by R P ) ey o St
stan@z@ ?H&rﬁﬁ'c&;tﬁ%l brabn@rRAf phafrilccS&I bémpoidi. t i on of

bacteri al DNA gyrase and / or topoisonerase IVin a

waheisfare deehogivr peicctibe Ipresentanyantian phwiidag.a phatsaceutical

accor di to a.further aspe f the dnvention there
com g O h R OB R BRE B e St DR
pharBhgéuiReRht@plable AR ERREGDAR] SpthdrmbbRikielfy-adcoptabls@ilubnt or carrier.
the treatnent of a bacterial Infection in a

warysroidseded farheraspestiehthg snventiemhsrais ippryidefugharmaceutical
> [ t furt t ' i .

conPGSIGE B SR O d TR o
pharphasurRailytteplable sak clepédbineassrildtioh vatheopharhaceutisgllyl arceptable

the treatnent of a bacterial i nfectie?fn sel ect ed fro({n .
eXCIRISHRIIFRENET AXIF i ArOFHE DEBh ARt Dagieaa)ict 5 ft.1B @R (e @eplooded animal,
suchPREWIRNLARInSKIi N & skin structure infections, acute

exacer bation of chronic bronchitis, acute sinusitis,

ac Wceordirigttb 8 foelkiraspacavhtht ervengdmthed: is ppsiided o @larmheutical

neutropenja, osteonyelitis, .endo diti ri nar
compo3ian AR CPmBRES drinopad bf REUfdRS deid e hipnbefore o a
pharhRSéiicall alRptaBlel salt SHeEbram BB&Rifioh Witk 4 Sisdr®b@tically acceptable

Streptococcus pneunoni ae, nethicillin-resistant '
excigeniphythuts deruse auindihstiomet taictsiial PNA gghsstaadt/ or topoisomerase IV in
St aphyl pogoccus epi derm di s, and Vanconyci n- Resi st ant
an WER Ee%rl%oc(%ggfnnilaﬁf Sélef\}vg ?nﬁ]%@%%g%lag‘ani mal such as a human

beiArgerdlng t6 ﬁdﬁﬁhércasllbtﬁﬁoﬁth@ oRatcethefe & peovidsdraptarhhdeutical
or a pharnmaceutically-acceptable salt thereof

or, .
compegtial] Waich épmprisast comypeund ehforspkat(Dhgs defined hereinbefore or a
pha@%@éﬁ?ﬁ@# 5%0%?%1?&%%@ %%%ifg%eaﬁ Icga(?i?‘ﬁ %&éﬁga dﬁ]aéﬁlgée?ltically acceptable
excipiendrydaatir ife)ust iredicrentmait ofrabaadrsal infedtioo ingh wamshlodded

. particular in gr-eati ng infection, it is normally
aningab syl &t 2BUPH BYRSr dance with Standard phar maceuti cal

prack r ' b i - '
%%Ebﬁﬁlggg g?yﬂf‘ﬁgl?%?? BF 4 v chQEPAREL s Pov_l%'égigaf Igfa%sce'uﬂcal

anot her esent 1 nvention provi
compbatierae Bgh icomprisms rpwsipound ofuinnnladdhps idesddcrortptorndr a

of the formula (1), .or har maceuti.cal | y-accept abl e
phargige LY RGP bl ke RSt al 1 ik R DAl Seceptable
exciffchtU@ R f6aIsE ithe tRGEXHE bNE bhdertul iR seRERAFHon? Eommunity-

he invention there is provided a pharnaceuti cal

acquatsfhposumemge, Wbt l-eemmici paeumom agrpbinrfd son sfroetprg iafectigns, acute
exac%rsoaggrfl IOP ghqoﬁg Fb?oinrcltgf’?lfs,o a{c%teosrinuasitis, acute otitis media, catheter-related sepsis,
febrile neutropenia, osteomyelitis, endocarditis, urinary tract infections and infections caused
by drug resistant bacteria such as Penicillin-resistant Streptococcus pneumoniae, methicillin-
resistant Staphylococcus aureus, methicillin-resistant Staphylococcus epidermidis and
Vancomycin-Resistant Enterococci in an warm-blooded animal, such as a human being.

The compositions of the invention may be in a form suitable for oral use (for example
as tablets, lozenges, hard or soft capsules, aqueous or oily suspensions, emulsions, dispersible

powders or granules, syrups or elixirs), for topical use (for example as creams, ointments,
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pharmaceutically acceptable salt thereof, in
association wth a pharmaceutically acceptable
we@x@ppiami or carrier for use in produci ng an PCT/GB2009/050622
anti-bacterial effect in an ygarm bl ooded ani mal, such
as a human being. According to a further aspect of the
invention there j.s provided a pharnpaceuti.c
gels QG fIBEqUs 06 ﬂﬂw%HOI&S&%&P%@@@O%S>C§F@@BW&S%PO? by dRhekptiopyfor
exarfflc 46f ifREY Hausd ?&ﬁ éi’rO? aQlquidl RRALIJBLS Hﬂﬁlﬁﬁ‘i&a}t’lon by insufflation (for
acceptabl & salt thereof, in association wt
examyplapsra fisalyi dwled peredesporaior parexteiaprdminisration (ﬁor exanfipe as a sterile
use in inhibiH?ontof bactehggl DNAﬂ%:rase ﬁnd /. or lar dosi
QUPYH BT LEREYLR PUIRY P R R B d ﬁ%ﬁ%ﬂl ar gr jofatpyscylar dosing
or adWEBMPoHIRIN Gor réagiaiodingy to a further aspect of the
invention there is provided a pharnmaceutica
c orfpe §PMpeitiaNsi of theciarpitiosasaybecitigiberhly envestiongl procgdures using
i r: eut i
conx%@téep gg%—gnag tfc P%&rpg% Q}\?erlllalgllse)g%cwl %1‘% "I%ﬁ% c)6rnp051t10ns intended
for qphlarseaegwontdl, iyt ameit aﬂé 6r Byl qoildiile, OWeatarig, eravémtg and/or
use.in the treatnent of a bacterial infection in an
Pres%?tr‘r‘{@o‘"fg%@ed ani mal, such as a human being. According
t o s@itdE bhe ﬁ&ltly Qd‘ce#tlaﬁle cRYi {yh{s%r 5 BB forSnuddtON iH8Hde, for
a pharma eutlc conposition conprises a
exampiﬁr,rioem dilgdnts sichnab @c(dsy,,sodmnd@frbcrmob hdcmnnpim‘splnaee or cagcium

carbggaggg%%{e %ll[:ﬁlcg%:nlfiﬁi Ztﬁgg{gt abl e saslélgl]l %Q&gﬁgf Eﬁha{maégemc acid; binding

ager®XQicRlag BarcBl [VBAEAIRY ageBs sH&Pas Maddiuh K&H4ABNeaBlk a8id or talc;
bacterial infection selected fron1connun|tyach|red

prespivelivepigents suttosyitidlor atapyl pdudimebemanitacandsiatiroxidagis, puch as
aSCOSt%,I% gglt iuf a%let@c eCtliét?ognlsé A Cti'lt%ncoa %% St ct:)oa eid? %chg};,rggxq?g 1Py fheir
dlsnﬁ@grﬁl&hﬁilrdrtﬁé QiR EqRaPsserptibe b tHeQacﬂeéJ IRt ithin the

osteonyelitis, endocarditis, urinary tract infections
gastmesﬂrﬁlﬁleté%qtméo anRroweithsy seabiliy pad/ps rRIearapeR: i ither Sarehusing
comRRERALS i AeHEah e PRYLARLY £B REAGEHSppRAUMON 2e.

methici Tl Arési stan aphyl ococcus aureus,

e Cloinpiobit ibms: foe srast usntnapba phthk dorae ofisare gelden vadukes andhich the

. Vanconyci h- Res nt Ent erococci | n an rm bl ooded

activedpagrgflientsly apx ﬁ{!: ARERt 3980 g uentnior XS IR catbopgfe, calcium

pho§gﬁ¥t% 3t kQ(ﬁlﬂTBy asbs%fﬂ gblaﬂmfc% mlésulhtvﬁgélﬁthfe %Etl&g ﬁ%reﬁ%ﬁt {sfRiked with

xanpl e as tablets, [oze hard or sof apsul es,
W@Kaquemuﬂsmdumqmwnsw@pbmgd@m@ﬂhemmth®n¢ dlsper3|ble
for

ers or ranules ru or el
PR S SasEhaPES ErerdTi i ihg fdiftioBhichCin By Gidreed form
togeﬂfer QlithYons @F Hfdr@ﬁﬁv) éﬁdn%é"%%ﬁﬁsédéﬁ%l sodiff c@{?ﬁlﬂx?ﬂn&hﬁl%llﬁmse
by inhal ation (for exa e as a finely divided powder

rneth)flceélulqsqdiydrq;cgpmln)ethflmlh&@ﬁm soidsum gleinste, ﬂyylyvmyl -pyrrolidone, gum
tragacant%fafnld?gtulmoapca 1a; (Iilspersmg or wetting agents such as lecithin or condensation
products of an alkylene oxide with fatty acids (for example polyoxethylene stearate), or
condensation products of ethylene oxide with long chain aliphatic alcohols, for example
heptadecacthylencoxycetanol, or condensation products of ethylene oxide with partial esters
derived from fatty acids and a hexitol such as polyoxyethylene sorbitol monooleate, or
condensation products of ethylene oxide with long chain aliphatic alcohols, for example
heptadecacthylencoxycetanol, or condensation products of ethylene oxide with partial esters

derived from fatty acids and a hexitol such as polyoxyethylene sorbitol monooleate, or
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exanple as a finely divided powder) or for parenteral

admnistration (for exanple as a sterile aqueous or
w@edog/1sabait i on for intravenous, subcutaneous, PCT/GB2009/050622

i ntramuscul ar or intranmuscul g¢.dosing or as a

suppository for rectal dosing). The conpositi ons of

con%rﬁ%@:gg\&r Icgsnﬁf %‘g%l&%]g\pgb a%lﬂg %l S onv(gqy[ g gr%rn fatty acids and
hexiff 6hIRj @faks foM&laln @Wtbﬁeﬁé‘%rﬁ&ﬁl mdJiédoat Q‘HP Q&ﬁéo'u@ Bspensions

i ntended for or aI use may contain, for exanple, one or
may mdﬂos:ontallmqmmg m@\w@eﬁtsemahges (Buchnesrctyd onprgppkp-hydroxybenzoate,
ant1-§é1giser X \a/@%% qgé?ﬁlg)s]%lglfp%]gng g@qngst, Ceurlﬁ'rl]: %taglere)%r and/or sweetening
ageﬂtm@hw@, sub@se %wdnahﬁe ot A4phtarfld)l uents such as | act ose,

sodi um car bonat e, cal ci um@ﬁ)hosphat e or cal cium

calBlrrapnensignamay &e ifergnueier by suspendineathic ngtivyaatedicstior

I | |
weaBRIER IR L o8 R0, SEbf P RROTN I 245 o e
as hqmé @ﬁ]iafﬁrf)CTkﬂe oily sispexisiquk essr atst ¢oneaing efitisenigcdpentssuch as beeswax,
or pr hydr oxybenzoat e, apd anti - oxi dant

hardﬁ&%#ﬁagr ﬁ%tﬁloaﬁ%/ﬂlh@? vt glonigsspts PeRTT PICORSOHE)O e and flavouring
agen&?@?ﬁ%@gd&rd_ t6 %?Javﬁ(ge £hd lglt%le tofal @Pﬁja];a)ﬁoh Nl dse comg?sm%ns may be

tegratio e subseq absor ption
pres«awtd bﬁtherugldﬁwmaﬂanmm-lwrdanMCQ astycoibnt &sd.i nal tract,

t.o inprove the| St %% and/or a geatance in

e| H@FTS& g ROV ﬁ’é 3l ﬁt“n“ 5 OEB@PF‘%E 1 §E#t QgAY suspension

by tIRY RIIREHAT TSy & éen&ﬁg%f‘@oﬂtﬁ‘mttﬂ@a@% indrBATBR S FdtRRSVifOS dispersing or
oral use may be in formof hard gelatin capsules

wetting aghnte busperading @genéand@memr@qrﬁ preservaiess. Miitableagispansng or wetting
agen%ol)lsdg dl l e%tﬁ%g% Olr eee)gigrq}f) 1?16% g? l{l%o'&eg Fﬂrca [ tﬁgeglp gn? ao'v%I ARitional
excipploht® @uélhzﬁ; Aekicrg] NGFRBEQRAH cbBrifl 48ehtWinkdy M &S prégendn

oi | such as peanut oil, liquid paraffin, or olive oil.

AqUée pBarguaspEiesh wmapagiieas af thy ievshtian may jgodern the form of
011-1h RUEU Mo ds ThE 81‘3& glé%%?ﬁsja?b%da {]e%gﬂbfe%gﬁg&%ras\@l&g oft8F arachis oil,

or nore suspen sSuc as so
ora nanémwhetdiydscfef Exungdeliquid phnforedd amdgere of any of these. Suitable

E ydr oxypr opyl r%t hyl cel | ul ose, sodi um al gi nate, i
erusH g AR B 05} [0l SHAMPlgURAtYR T AE T R B S 24 Y agacia or gum

tragéyaﬁtﬁleﬁzﬁhﬁg %cﬁﬁﬁh% ?H&s "ﬁgt@c[gs%u é‘sl'ko 8 b&a%c g;%ﬁhlﬂ A ?sters or partial

condéensat i on products of an e oXI
estermcledsed from famﬁxpdiseaqddieymxlsmhydhmm (ﬁ"ir eaaraple)sorbaan rnonooleate) and

con(ﬁeon ﬁg%ra(%c}ﬁﬁgst ! oeg#‘&%ﬂadf %l es#e&%/wgg | g Sxide such as p%lyoxyethylene

sorbi8PhRASS8AE hianaaysehan dlso c@ﬁtaﬁ%%@t@ﬁﬁ%' Q0B AHE beservative
of ethylene oxide with partial esters

agents.

Syrups and elixirs may be formulated with sweetening agents such as glycerol,
propylene glycol, sorbitol, aspartame or sucrose, and may also contain a demulcent,
preservative, flavoring and/or coloring agent.

The pharmaceutical compositions may also be in the form of a sterile injectable
aqueous or oily suspension, which may be formulated according to known procedures using

one or more of the appropriate dispersing or wetting agents and suspending agents, which

have been mentioned above. A sterile injectable preparation may also be a sterile injectable
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derived fromfatty acids and a hexitol such as pol yoxy

et hyl ene sorbitol nonool eate, or condensation products
w@booetikmshiene oxi de with | ong chain aliphatic aPCDbBR®9/050622

for exanpl e heptadecaet hyl engpxycetanol, or

condensati on products of ethylene oxide with parti al

esters derived fromfatty acids and xi tol such as
solui3 GoRyPETII BAOSORHE P FEASSHER el GHoh Qersi AT cxample a
soluR6PAUCE HuRhe@bNY! ene oxide with partial esters derived
fromfatty acids and hexitol anhydrides, for exanple
polCpetpiayitienefos edibini sration bp dhadation mMiyebeeigWeolpsm of a conventional
presislg%gﬁ gczrlggo tsaﬂgﬁé/eéi?tlo gi:i)sg%t%%tt é_ %%}187? g@%@g@geimgrr aessa%ra\élgotslolvc?o%taining
finelgdivid @KsodRINr SiquEEBples. @se@nhbbfal acioddl presillants isich as volatile
agents, flavouring agents, and/or sweetening agents )
fluoyimatechhgdsocaglans 98 hydrasarhersi ey B used pad themsyosolgigwce is conveniently
' endi ng the active
analg%gﬁggﬁg%{ggia%m}ég {é%ggyé?%ﬁﬁ'e?%%fgﬁ&gs arachis oil,
ol iFgefudthkr inS@&A®en Oh lforatultaahdiicadér iy raderrédtoaChibrRe AR in
oil _(such as liquid paraffin). The aily suyspensions o
Volygpg,5 3? §8m@6€‘§1ﬁ%ﬁlw Mediginak ERFMi Iy gEATYIE I%WS ; Cg‘é’ég\%i?,f Editorial
B r b4 cetyl alcohol. Sweetening agents such
Oa@’ I%ﬁ%&}qed&ﬁ‘setegkoﬁgtgoabove, and flavouring agents nay be
addbd amoupra\actte: mgpdicat tidt B comblincdvafeerat dromore Thapents to
conposi tipns be preseryed by, the.additipn of an
prodify b SEkcciZnecdgim val s&eewﬁﬁf Ea%ea?ndﬁgslﬂ&ngﬁ%b%ﬁ treated and the
partREMHRIuS HMRINTR RS Fet:laa € affefmREERARRhHAN R braRdministration
aqueous suspensi on by the addi tion of water general | y
to hwagrsavill geherably pontein] fog ceaplpt froro §et ngrto Rigtdf agtive agent

di spersi.ng or wettjng.agent. suspendi .agent .and one
comBpify &'t ol Wik AP S ARG g ey from
aboidGabthbod e ekt WBighB@RAE SotalcBnPysitiph.ilhdsage Myt @S vill

al ready nenti oned above. Additional excipients such as

genasyisetasfiimh about || aue i ahguibtt) Belobrn Agivegagredientrligr frder ipEormation
on RIQ)E%?% %? kmeHiﬁtraigh%;%agﬁ;&%&gg@&g%ﬁgé&g ﬁsre?efrreh hkf Chapter 25.3 in

vention nay -1 h-wa
Vohenab st Oosiprchbesiod Mediphas €homistrpéCarwie Giinaddl; €hairinan stiEbitorial
as olive oil or arachis oil, or a mneral oil, such as

Boa rPeé&aé]Pﬁﬂ Breps 190d paraffin or a mixture of any of
thege corﬁﬁbﬁtﬂg lo?id}%%él'tigﬂ 'd_@&ri@gﬁaﬁ&%inqﬁ%y Jgfap 1188 as a sole therapy or

exanpl e, "naturall'y-occurring guns suc um acaci a
mayonvajuinit adiaeatot heonmatuod af the-iwcntion,i ang op hesp hdier sldstances and/or

o U5, S P b e Lol ST pprgpgent
or sdphfiic SHANBLAHGPEDhE ANIVBNLRHLRLAINtAHIAHE GBARRAAWIRRC the
products of the said partial esters with ethylene

admpn$tession ifcteqaentisbpyssryrateh thicalslay S pdintrasicnignibe secongd compenent

shou?ﬁétsoleosnsh arlrsa t% lgéestﬁe %gl{]e 1c{a? efgf\e’\cﬁ:’? %tf %I c%%ibilgalt%}/lp §1|1i{glgleacrl]gsses and
br egervat’ Ve

substances may be selected from one or more of the following:

1) other antibacterial agents for example macrolides e.g. erythromycin, azithromycin
or clarithromycin; quinolones e.g. ciprofloxacin or levofloxacin; B-lactams e.g. penicillins e.g.
amoxicillin or piperacillin; cephalosporins e.g. ceftriaxone or ceftazidime; carbapenems, e.g.
meropenem or imipenem etc; aminoglycosides e.g. gentamicin or tobramycin; or

oxazolidinones; and/or

i1) anti-infective agents for example, an antifungal triazole e.g. or amphotericin; and/or
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agents. Syrups and elixirs nmay be fornulated with
sweet eni ng agents such as glycerol, propylene glycol,
W@ eoobilsTakg aspartane or sucrose, and may al so PONGER09/4850622
dermul cent, preservative, flaypring and/or coloring
agent. The pharmaceutical conpositions may al so be in
the.formof a sterile ig& ctable a %qus or, oil
v

sudpdnlpgisal Rmﬁ%tﬁﬁr&ye% Sr¥amRte &% VIS IES known

bact&ﬁ&@ﬁ%ﬁﬁ&bﬂﬁ&%r%%g‘{froﬁﬁf (@Plf p%ﬁﬁct@,ﬂiﬁﬁ%r iate
di spersing or wetting agents and suspendi ng agents,

whi : i oned above. A sterile injectable
prgggﬁg?¥ n ﬁ@ﬂgﬁg% be a sterile injectabl esolution
Or TREZREESHhQ ﬂﬂer%s@ Ao f QX Iiﬁ:veﬁéorne RLg rigl llrc}@i&%caeéjotn?p%lugd of the
di 'uént or Sol'vent” Tof exanpl e a so afronion
formhila3¢IR Wi apeing ccuticlip asdcptabhsSsaftahcrasiivim & thioaidtdrantic agent
i nhal ation nmay be in the formof a conventiona
sclegiebr@l¥ i zed aerosol arranged to di spense the active
i ngredient either as an aerosol containing finely
di Videdr ssire addional guiikpcigriobigents; a@eivent i onal aer 0so
propel | ants such as volatile fluorinated hydrocarbons
or iihyok ecanivoms-inteytibeagessdambier t he aerosol device is
conveniently arranged to di spense a netered quantity
of iigdtiolegichingoteth thotapettios férwxhingle dnfibodio® el Rkines,
formylation the reader is referred to pter 25.2 in
bacteridard Bl g e EiRir O IVER L PTRGICtEf@M%t ry ( Corwi n
Hansch; Chairman of Editorial Board), Perganon Press
1990 .on7 e Mg eifiux prmpdahibdoisngr edi ent that is conbi ned
with one or nore excipients to produce a single dosage
f ofmawithdr embodssant.i thy invamtyondee persdo agnatipahofitheting g bacterial

it TSR 080 B0 S0 SR Rl PG 1SS an eictive
amo@akBfal dhipdlih®8f foPmBMNBN6r MphdrmBenrically ¥cceprablaishlt tHegdof, and a
exanple, fromO0.5 to 2 g of active agent conpounded

cherpptherapeutigmgedpelcated i9pd conveni ent anount  of
exci pients which may vary fromabout 5 to about 98
penometor myorgveddjhenad hntiteteriot agentspapbsi t i on. Dosage
unit forms will generally contain about 1ng to about
500) one of mare aacitinfeetivaggeadt emt/or For furt her
i nformati on on Routes of Adm nistration and Dosage

Regii)meslotiagl fre@ietheiapeutRt €51 &dmpl &bidpdies, cifokiesn
Vol une 5 of Conprehensive Medicinal Chenistry (Corwin
bactepgidal tpernayekiltirarcredsimedire syl EPIByRdugts; apdoganon Press
1990.
iv) one or more efflux pump inhibitors.

As stated above the size of the dose required for the therapeutic or prophylactic
treatment of a particular disease state will necessarily be varied depending on the host treated,
the route of administration, the severity of the illness being treated, and whether or not an
additional chemotherapeutic agent is administered in combination with a compound of the
invention. Preferably a daily dose in the range of 1-50 mg/kg is employed. However the daily
dose will necessarily be varied depending upon the host treated, the particular route of
administration, the severity of the illness being treated, and whether or not an additional
chemotherapeutic agent is administered in combination with a compound of the invention.
Accordingly the optimum dosage may be determined by the practitioner who is treating any

particular patient.



10

15

20

25

30

The conpounds of the invention described herein may be
applied as a sole therapy or may involve, in addition
wo eooa/1eampound of the invention, one or nore OPCIEGB2009/050622
substances and/or treatnmentsyg Such conjoint treatnent
nay be achi eved by way of the sinultaneous sequenti a
separ%@e adn1n trati on.of the i.ndivi
co

ou o ETPPUTCHERE (e R “E‘f?é‘“%l M %regtqda? fgpfing or

prevb1§tn§ge&l§h%§$s' @liscrbySsRRkial @ fectibs, %lef‘é\{n inR vaekeria béﬁlﬁl’iée@gGyrB
he second conponent should not be such as to | ose the
ATP@%@ftpmlmm@faseeB{ A&Pa&dmzmﬁﬁimemgﬁ sugttt wiith e diskats sewsed by a
st an ce be sel ec nor e of

bact R T s R TRt s Ry R gy ko b 2
folloveiag:Qhé FRGCIAg Or aRENSBIiYITHhE prodzdstiBh 0¥V &tk a@l/or duration of the

clarithromycin; HU|noIones e.g. ciprofloxacin or
infeqtiopofiresiiag i, spicar of pamfcdion, apelireting erigpeovgng a clinical symptom
or 1n%&?1t8r%k§ocia[%d%ltfp5 ?} rlﬂfél 1&{ &ucﬁ: sg@s%hé)&pé%mtﬁ%oﬁpgnents) and

ceftri axone or ce carbapenens,
pmvmﬁMQpﬁB&ﬁmOMwﬁnépéﬂﬁﬁhﬁmmnlanlnogly003|des e.g.

gentan1 n or tobramnycin; . or oxazoll i nongs;_and
Saﬁ@Cf L‘?rﬁlfﬂe@te tvelsgy@m?%mgoar 4eicatpindectian” e tp ﬂi@ﬁg@ﬁucﬂon in

the Irlsrk' (ﬁ%@%};ﬁl{lﬁ%gﬁ iRfec@dP %Pﬁf‘e b&dc@ion ah g{h?&ﬁéﬁ %f tlﬂb ‘Péc%ﬁjeﬁ@él of the

prot el rapeutics for exanple anti bodi es,
mfec:tymokl npsferizd cndodonabdl o qzmermwa&b of ﬂteynvenmoe mdmgmstered asa

BPI roduct s ff u .

prevBiHiR Parere bialiegr BeTorla SPpi ey e vt et Dpagedure i

prefbﬁ&é@%‘tﬁ@p&tﬁ% & provdd ambdrd. a conpound of the fornula
(1), or a pharmaceutically acceFtabIe salt thereof,

andsasetheereinhide speutdficcagesmowd| wtreth #v aneunt pf @n@mmund of this
di tional an |ba ents; and/ or

I .
1nvent10n for (%ireatl % or. pr?venim%e a% 81‘1%6} 1nta gtlod? 18 ‘an.am Il'[bYV 110?1 gs 101ent to

nore an rrii

prev@ﬁt&h@ biket BEAARBItIbE Sedie oemenbr@te&ﬁ& bdeetyeduration, or progression,
cyt oki nes, bacterici dal / ernmeabi | ity- increasing
of alpﬁlé@télpﬁ, BPnf ther m@m@@en&f&moﬁfepwn Shescahe Tpgrassign pf gy infection,

preveitthe keégﬁ#gﬁcteo e?rtehoggqeﬁ? %%n?ez or ﬁ\rgg%%klgg @?e $ &ﬁﬁtoh{‘%/ @&%15‘[8@ with an

infedtivnacr @mianal or ispedvealse prophytadtic aroingapcsitiogffect(s) of another therapy.
adn1n terln to.the animal an effectiv

doTHio SIS e{alpj:utlcome C@ﬁaqqqg@@agq %fgrgrryula @, and their
pharﬂfé@@ug{c@ §cc% ablct RS 8T als AAAA o BRIRLLSIOBREUDLS iR8RHevelopment

sel ecte
and standardlzatlon of in-vitro and in-vivo test systems for the evaluation of the effects of

inhibitors of DNA gyrase and / or topoisomerase IV in laboratory animals such as cats, dogs,
rabbits, monkeys, rats and mice, as part of the search for new therapeutic agents.

In the above other, pharmaceutical composition, process, method, use and medicament
manufacture features, the alternative and particular embodiments of the compounds of the

invention described herein also apply.

Example

The invention is now illustrated but not limited by the following Example in which
unless otherwise stated :-
(1) evaporations were carried out by rotary evaporation in-vacuo and work-up procedures

were carried out after removal of residual solids by filtration;
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1) one or nore additional antibacterial agents; and/or
ii) one or nore anti-infective agents; and/or iii)
whembogiseml protein therapeutics for exanple PCT/GB2009/050622
anti bodi es, cytokines, -50-
bactericidal/perneability-increasing protein (BPI)
... products; and/or i one, or, nore. efflux punp, . . .
i P APBRtg s el e aEL0 of R DS EmgrraRiie s tpically in th
rangh ]§9LQ6r0@daJd%tﬁdﬁ@ ckIRHAPELiF GnlBYs, o@llﬁéi’&mé's%@éd, 6r ﬁﬂlgﬁtm@mﬂled
of a e

articular disease state will necessarily
persoraniosdl dependiwgkondertae ihgtatmaspedred, the route of
2 RS SHE AR b o RS P Sompouncsan
was ¢ BEsI ddeynaerek iKY kilic s (AANI IS LFESbthdweRskitdirt i on
~ _With a conpound of the invention. Preferably a daily
(iv) dogieldsrire peren SgBussration solyrgdieee nef nepgsbasifiedic ViRt attainable;
- [
e 8ty BRI o RRERSAL e AR ARRRIAL i an
masashecthlstdhaiquesn, protbe negvetid feyordihcd fpecird Isnp®sdad vagis generally
treated, and whether or not an additiona
dete@ﬁl@ﬁ%t%%mde PRICHQERRIWiISS SEH i sPelker RREGAYY preciremeter
operffifdarh RATBOUIN 8 3dONAHWAGHICANFCELTHORGH Yo SR per million
optT num dosage nmay be determ ned by the practi |oﬁ%r
downfiddifont teeraticthysidamy apan tritemblbstarpiatd @nicaldpamigieekl nathipities are

one enbodi rent of the _present invention i irected. to
show B smnglet sh dowhie ﬁ&p%idéjeg%@éetéﬁi%ﬂetﬁy‘ﬁb‘g&b&‘ ok friplcts; dm,
douBAléllfcﬁ%dlﬁ Sts; MRSHIE! B, hﬁﬁtqﬁ@c kf}%k&d?&@pétbﬁl%ﬁn dent éF%B) mass

Pase or topoi soferase ase’ enzyne. reatin
spectrabjlatc tvewsi gehemlldiobasd usmgsidtlatiiyrmaspeattdrectea(supplied by Micromass)
[ tion" includes achievin artial

infe ) ly or ..
run g HETGRRTG PR Y HGHRGATBFOEASs SR ERGI i b i negdve fon data were
colldcRAUT B N i RAE] 1005 ds AT/MSD BRuiPSAGNBSSERR . 758EREY tinYin

and/ or durg%lon'of'the'|nfect|on, arresting the spread
atmaspherie pragsecst dhomicah remiisabpmtiodg and, Whepe aireiyiade, citherippaitive ion

S tomor indicato ssociated with a the infection
data O RV W e gt B eLe Rupt PR GBRForhgrerey of 70
clectrbevHIBAE Y dRAGE @nitdfien i(OfasddcaingAsditee ekgosliRiplobe; Rdere

terns "preventing a bacterial infection" refer to the

indiqageguienizaion Way ¢fécciadsy dectigadmpretigD fast atpmdembgrdmagt (FAB) or
ok BBhAINES S DR EAOR BEh G APUFL SRS ek prn
mas$ e réporedf i on i s adnministered as a preventative

. measure to pati ent, referably a human, befaqre a
(V) sufefi QFGHB?%%@W@HF@G‘EF%% piradare sequisd E%ftth% sybspgpent stage and

was BREY &R sk SFbRAt detail to confirm that the assigned structure was correct; purity
was assessed by high pressure liquid chromatography, thin layer chromatography, or NMR
and identity was determined by infra-red spectroscopy (IR), mass spectroscopy or NMR
spectroscopy as appropriate;
(vii) the following abbreviations may be used:

ACN is acetonitrile;

CDCl; is deuterated chloroform;

DBU is 1,8-diazabicyclo[5.4.0]undec-7-ene;

DCM is dichloromethane;

DIEA is diisopropyl ethylamine;



As used herein, the term"effective amount” refers to

an anount of a conpound of this invention for treating
w@eoopnemMent i ng a bacterial infection is an anoRel/GBRI06/050622

is sufficient to prevent thespnset of an infection,

reduce or aneliorate the severity, duration, or

pragressjqn,. of i nfection, prevent the advancenent
of%gﬂl‘eilwzg@m&ﬁl}ﬁ 208'8'%PChe regression of an infection,
Pr @4god if endtigaufosnee, devel opment, onset or

progression of a syn‘g’ om associ ated with an infection,

or E&Xhiareceghylr3-{Irgt ltamanenroptydaghodiimids; t her apeuti ¢
ef S f. anot her therapy. In addition to its use

i nﬁ@é?é%%tﬁﬁdia&e di ci ne, conpounds of formula (1), and
t hgkoHphathamseut i cal |y acceptable salts, are al so
useful as pharmacol ogical tools in the devel opnent and

st MY di Mdfdimsthylaningr tH 3. atiaze a4 bdryedip-1sy st ens

fo l\at | - kRORIGerS: f DNA
gy SRR B B Shab il LB BRI 1S
SUEIOREB icehgdrody@azotriaktié;t s, nonkeys, rats and mice,
as part of the search for new therapeutic agents. In

t h&TeYlemehals phar maceutical conposition, process,
meh o, IS & @C@,g i cament nmanufacture features, the
al ter nar{li vepan Sﬁ?ii cul ar enbodi nents of the
coRfourmnds robmttérepératwent i on descri bed herein al so

ap . Exanple The invention is now illustrated but
nogwfsrﬁt%ggpwteflﬁ foll owi ng Exanpl e in which unless

ot henWs $€f1sdr8d8€c acid(1) evaporations were carried out
by rotary evaporation in-vacuo and work-up procedures
wel&Adaisrtii@doroatctigfankydridgnoval of residual solids by
fi tion; (il ) operations were generally carried out
atHgﬁﬁfé ah&@ﬁ%gwgtﬁ}e, that is typically in the range
(viii )L 8 totfip P4t draduof@uis °excl usi on of air unl ess otherw se
stated, or unless the skilled person would otherw se
wor k under an inert atnosphere; (iii) colum
Exafili® tography (by the flash procedure) was used to
y conpounds and was perforned on Merck Kiesel ge
1-etiiId-FP (5 0kb-4. 2R b1 L2 3x LRENY- 51545 oGt -2 Widbhvavn 3.3
yrecrus arc yrve I Ul rrrustratit Uit Urry  alftua ar © 11Ul
bipyrliessdiudey t he maxi num attai nable; the structure of
t he end-products of the invention were generally
confirmed by NVR and mass spec | techniques; proton
magneti c resonance spectra i squof\ed and was general ly
determ ned in DVMSO-d unl ess otherw se gbated using a
Bruker DRX-300 spectroneter O~<€’
N
N

A mixture of (1-(4-bromo-5'- (5-0x0-4, 5-dihydro-1,3,4-oxadiazol-2-yl)-3,3"-bipyridin-6-yl)-
3-cthylurea (Intermediate 1, 62 mg, 0.15 mmol), 2-ethynylpyridine (15.78 mg, 0.15 mmol),
copper(l) iodide (1.457 mg, 7.65 umol), tricthylamine (0.064 mL, 0.46 mmol), and
dichlorobis (triphenylphosphine)palladium(Il) (5.37 mg, 7.65 umol) was suspended in
acetonitrile (5 mL) and heated for 6 hours in a microwave. The reaction mixture was cooled

to room temperature, filtered through celite and the filtrate was concentrated under reduced



operating at a field strength of 300 MHz. Chemi cal

shifts are reported in parts per mllion downfield
wo caotid ey anet hysi | ane as an i nternal standar dP€¢TGB2009/050622

scale) and peak multiplicitigs are shown thus: s,

singlet; d, doubl et; AB or dd, doublet of doublets;
presgqtri': p‘g%rll claﬁl]ton |CP u]gf)ne(f ro%?tog@pg%gs?lllq%;ézgtg{%ﬁ IPPelxﬁ%ta'Ac ’co give
the d}@ﬁ@aﬁ@aﬁa@gﬁéﬁ) mass spectral data were generally

obt ai ned using a Pl atform spectroneter (supplied by

Msfﬂ %omerer%}ﬁgﬁ@Jospray and, where appropriate,

erther positive ion data or negative ion data were

coll ected or using Agilent 11 OOCseries LC/ MsSD equi pped
TH-NWR J Ny i s r
i cnem@gséﬁ%ﬁiﬁgnj%égmgﬁ’d@’ 1@eréﬂg rg%?lwz;\qg) 7.62(t, 1H);
7.83dt,tlkDr 7.09 64, tHHY;R.4'D6s, dHD;B. DI (snEgatsi 5Be(dg oii); 9 &, NE); .49 (s, 1H);
128@2&3&5%; mass spectra were run with an el ectron

' of 70 electron volts in the chem cal ionization

(Cl) node using a direct exposure probe; where

i ndi cated ionization was effected by el ectron inpact

(El), fast atom bonbardnment (FAB) or el ectrospray

Examplsd . yal ues for mz are given; generally, only ions

whi ch indicate the parent rrass are reported (vi ). each
1-Ethy}-3y lethyny-326-oxo-4..5-dibvdpo-d ndhd-oxadiazel2-yBrdd hipyrig
ured N€ subsequent stage and was char acterised in

—sufficient detail to confirmthat the assigned
structure was correct; purity was assessegyby high
pressure |iquid chr omat ography, thin | aye
chromat ography, or NMR and identity wag -e8term ned by
infra-red spectroscopy (IR), spectir osaqipy or NWVR

spectroscopy as apprgpriate; t\lf ow ng
abbrevi ati ons nay bdg]used: rile; CDCl3
is deuterated ehlor r.m

|, 8- di azabi cycCl of B 4. ONinQec- 7; i s

di chl or onet hane; EA 1's dNi-sopropW—€t hyl am ne; DMF i s
L, L/ -di met hyl f ormam de; DMSO i s di met hyl sul f oxi de; EDC

1- Etlgl 3. gsall(?bke(?&yf( aglgglia;ef BULd@Ha BP9V A & RE ARk YT dfiny1)-3,3"-
bipyridin-6-yl)urea (Example 3, 84rng, 0.20 mmol) was suspended in methanol (5ml). NaOH
(2 ml, 2.00 mmol) was added and the mixture was stirred at room temperature for 2hrs.
Aqueous HCI solution(2N) was added until the pH reached 6.5. DCM(10ml) was added and
the organic layer was separated, washed with brine and dried over MgSQy, then filtered and

concentrated to a volume of 2 mL. Hexanses were added and the resulting precipitate was

filtered and washed with DCM, collected as the desired product (25mg).

MS (ESP) 351 (MH") for C;7H14NsOs3

'H-NMR (DMSO-dg): 1.10 (t, 3H); 3.20 (m, 2H); 4.66 (s, 1H); 7.61 (m, 1H); 7.78 (s, 1H);
8.34 (m, 1H); 8.41 (s, 1H); 8.92 (d, 1H); 8.98 (d, 1H); 9.43 (s, 1H); 12.84 (br, 1H) ppm

Example 3

1-Ethvl-3- (5'-(5-0x0-4, 5-dihvdro-1, 3.4-oxadiazol-2-vD-4-((trimethvlsilyl) ethynvyl)-3,3'-

bipyridin-6-vl) urea
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EtOH is ethanol; HATU is

N-[(di methylam no)-1H,2,3-triazol o[4,5-b-]pyridin-lylm
wetdhena] - N net hyl net hananm ni um hexaf | uor ophPEPG&R@9/050622

N-oxi de; HOBT is 1-hydroxybegyotriazole; MeOH is

met hanol ; M5 is mass spectroscopy; RT or rt is room

terrperature SMis starting material; TFA is

trifluoroacetic acid; TFAA is tr?\f/uoroacﬂl c

anhydride; THF is tetrahydrofura i ~and (vjfii)

tenperatures are quoted as OC. an‘pl e

| - et hyl - 3- (5' - (5- oxo- 4, 5-di hvdyd- I, 3, 4-laxadifdzol - 2-yI)

-4- (pyridin-2-ylethyyl)-3,3" -/bi pyridy/n=B-vDurea A

m xture of (I-(4-br -5' -

5-di hydro-1, 3,40

3-ethylurea (Int e[-nedl Ht e

2- et hynyl pyri di ne (15.78 nb' . Mo ), copper(1l)

iodide (1.457 ng, 7.65 mml), triethylamne (0.064 ni,
1-(4Bragronrg o xo g ddiydiol b ghixediazol-2-yl)-3,3-bipyridin-6-yl)-3-cthylurea

aovingh B iR P BELEE Fm e alsiedof Fisnd af o8P Bcdorper)
iodidtOUBS0irfe, d. 10 GHRNREEN (DIFS0MSRCE 9PRMIBI X bbd Bd(MRH;)3 997 €ehg, 0.05

to roomtenperature, fil tered throuah celi te and t he
mmql) werearombipes is apkydieusatlIMF (A arl)aad edlerpric¥lsiér for 4 hours. After

coolﬁ%{%@gﬁ%%k?@%p%%u%ee c{}{%&r‘%ﬁgﬁ’{ \ggbﬁlte(rga }trg ’ce?lte;%n%d[he

ﬁltrd‘t@w@ﬁ&ﬁ)centtﬂaﬁ& éﬂ‘d’ﬁ)nffedrby%ﬁhhﬂ Nﬁ&iwto@l’drpﬂ%n (sﬂ)MS@edex/EtOAc) to
| (t 321 (q, 2H); 7.43 (t, 1H: 7.52 (d,
glveﬂhﬁtﬂeﬁoe@%@d (1|695ng)7 83 (t, IH; 7.88 (s, IH; 8. 47

51 8.59 (d, | 9.0 , 2H); 9.49
st L 25,5 77

H-NMR (DMSO-dg): 0.12 (s, 9H); 1.10 (t, 3H); 3.20 (m, 2H); 7.57 (m, 1H); 7.72 (s, 1H);
8.41 (m, 1H); 8.45 (s, 1H); 8.92 (d, 1H); 8.99 (d, 1H); 9.41 (s, 1H); 12.86 (s, 1H) ppm

Intermediate 1

1-(4-bromo-5'-(5-0x0-4.5-dihydro-1,3.4-oxadiazo1-2-y1)-3,3"-bipyridin-6-yD)-3-ethylurea

—\ O Br
aNe
N \_/
H N=
=N\
O _NH

O

A mixture of (1-(4-bromo-5'-(hydrazinecarbonyl)-3,3'-bipyridin-6-yl)-3-cthylurea
(Intermediate 2, 60 mg, 0.16 mmol) , 1,1'-carbonylbis(1H-imidazole) (34.4mg, 0.21mmol)
and diisopropylethylamine (0.041 ml, 0.24 mmol) in DMF (3ml) was heated at 50 °C for 4
hours and then cooled down to room temperature. The crude residue was concentrated under
reduced pressure and purified by column chromatography (silica, 5% methanol in

dichloromathane) to give the desired product as a solid (62 mg).
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| - Ethyl -3- (4-ethvnyl-5"- (5-0x0-4, 5-dihvdro-I,
3, 4- oxadi azol -2-yl)-3,3" -bipyridin-6-yl) urea

WO 2@bhyl44B- (5' - (5- oxo- 4, 5-di hydro-1, 3, 4- oxadi arol/6B20pb)N50622
-4-((trinethylsilyl)ethynyl)sg.3" - bipyridin-6-yl)urea
(Exanmpl e 3, 84ng, 0.20 mml) was suspended in nethano

ws (R 2 B (6 Eﬁ%@&opggﬁ{ ) e“n'SZrZ?SFS ?2? s,
'R G S2ER fonits et oatBed At THines 0 Gl 828 1H 829
(s, 1% BEREIED: "ﬂ@*@g%é‘?% T e ol e of %, IS0

Hexanses mere added and the resulting precipitate was
filtered and washed with DCM collected as the desired

I““E&QHQE;Z(ZSHQ) 1H-NWR (DMSO-de): 1.10 (t, 3H); 3.20

4.66 (s IH) 761(m I H); 7.78(s IH)
LH): 8, 8. 9 )i

I-Ethyl 3- X0- 5di’hv§{ o0,
3, 4- oxad|azol 2 yI 4- S|Iyl& et hynvD- 3, 3' -

bi pyri di n-6-yl)
ureal - (4-Brono-5' -

-yl)-3,3 blpyr|d|n 6 yﬂ)

, 4- oxadi azol -2
Internedi ate 1,

400ng, 0.99 nmol), ethynyltrimethylsilane 116 ng,
1.18 mmol ), copper(l) iodide (18.80 ng, /20 mmol),
Et 3N (0.550 ni, 3.95 mmol), and Pd(PRp3) 4 (57.1 ng,

0.05 nmol ) were conbi ned i n anhydrouse \ (10 n.) and
heated at 80 OC for 4 hours. After cool down to
roomtenperature, the crude sanple was filtered

Ethyll Hi-oglo-6 B ictteylanido)-A 8 -bipytidiat-&-wasoxgdne dnterat dateadnd.32 g, 2.85

SCHIICER. e O G TEICCHT W
o 6ty W3 APRAThy o885 codtl gl P Aplyin gy it
with(eshyl kbftate8 TR reshlting-precipit®® wad collédyed 18y, Altratien and-yvashed with ethyl
acet‘lz‘l"%%—%d{‘%ol K ?gmo!(gt irgeg: ﬁ;gré |, 3, 4- oxadi azol - 2-yl )
m @r@ﬁ%%fl ”Eﬁyﬁ%ﬁﬁigﬁﬂﬁif‘) AsméXt E{Sy?ifdi n- 6-yl

' ES O L ST o it p RB vl 78 B 5 05 i .27

0 | DV
(s, 2?12, nzf@f)(som?]g}a(itjlzégagﬁtm%o 8% ﬂ-‘f) '111 15Qp24myrol ) in

Intermediate 3

ethyl 4'-bromo-6'-(3-ethylureido)-3.3'-bipyridine-5-carboxylate

—\ O Br
e
H N/

N=
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hours and then cool ed down to roomtenperature. The

crude residue was concentrated under reduced pressure
wa@eaopurid i ed by col utmm chr omat ogr aphy (sil i caPCB&B2009/050622

met hanol in dichloromathane)s4o give the desired

product as a solid (62 ng). M5 (ESP): 407 (M#) for

Ci 5H
A mgﬁ_bmelg ?Z(é’\ﬁ)(r?mo#kﬂahl %YE@II) i%-lqjhy]ig gglt(epnecr% 4, é%gé 5 59
rnmc(l§ ethyirlb: d(4& 89. tétﬁi»melt@l 1,92 Qidxdborotdh:2-9h feotisute (11049 ¢, 3.59 mmol),

nt er nedi at e

paladlu(mteb’abllﬁiﬁlpseny(lmwamz btkr bd3A o Bnddi6i (Bi743 @, §.89 mmol)

- 3- et
was SPERGGH A B YL DME om0 atcs (909 B e Th suapgign wes
dega$R dnlpustcaBritphi@ogen dnd3atd a21@P°@TeRI1)5 RMChch¥4ltida infiRture was

hydrate (1.416 m, 28.53 mmol ) were m xed in ethanol
cooledty Topyn tempermaie atd BlocroCandthedilgate yvg comrentralss Laderdedused
presglﬂ% r Pgﬁéal% g tﬂﬁlﬁi cﬁggrﬁ?tégﬁaﬁw hg gllcl)lrcg glél t@g Y}gesdegfrédjlgr%guct (1.32
g). col | ect ed by filtration and washed with ethyl acetate

(920 ng). Ms (ESP): 381 (MH) for G 4H 5BrN6eO2 1H NWMR

MS (INBORa5 M Y1008, @m@t@ 3.17 (q, 2H); 3.58 (br, 2H);

7.43 (t, IH; 8.05 (s, 8.27 (s, 2H); 8.85 (s,
"H-NMR ((DOR): (29 (1. BH): 945& BH) 349 ¢q, 200): 1647 Gy, 2H):H).30 (br, 1H): 8.12 (s,

Interrredl at e eth
8.3% (to i '8.4 3 , 3" - bi pyri di ne-5-car boxyl

ateA mxture of
- | -(4-brono-5-iodopyridin-2-yl)-3-ethylurea

(Internediate 4, 1.33 g, 3.59 nmmol ), ethyl
Integmediatie 4 5-t et ranet hyl -1, 3, 2- di oxaborol an-2-yl ) ni cotin
4ate (1 049 g, 3. 5? nnDI)

g ) Wrehhosphi ne (0.415 g, 0. 36

nmol ) and KZCCB (0.745 g, 5.39 mmol ) was suspended in
a mxture of DMF (10mY ang’water (2ro00 ni). The
suspensi on was degasseqy wi th nitrogen and
heated at 100 OC for 1. h. \a tipn m xture was
cooled to roomtenperature red and the
filtrate was concentrated underNretluced pressure.
Purification by colum chromatography on silica gel

A sod@io dftichrd el I-edlopyr@tihOtarhind (Blzerﬁl)adlaﬂe"i NM@ G@@an)hOH; in dry
1.29 (t 3H); 1.45 (t 3H); 345§ |—5|) 4.47 (q

chlopofamn (lgrmL LS tepatpd V(lgl 1spgypnatget gle((tZ |2|.151 %’Z Eﬁmg@é) and the

reacam;ixtgre?\gas(h%ateh 'fg reﬂuk%refém? q’h@ﬁreedcéon mixture was cooled to room

temperature and hexane was added. The desired product was formed a precipitate which was

collected by filtration (yield: 3.14 g).

MS (ESP): 371 (MH") for CsHoBrIN;O.

'"H-NMR (DMSO-de): 1.06 (t, 3H): 3.32 (q. 2H): 7.24 (br, 1H): 8.05 (s, 1H): 8.52 (s. 1H):

9.31 (s, 1H).

Intermediate 5

4-bromo-5-iodopyridin-2-amine




| - (4-brono-5-iodopyridin-2-yl)-3-ethylurea A solution
of 4-Dbrono-5-iodopyridin-2-amne (Internediate 5,
W@20g/1474@ 71 nmmol ) in dry chloroform (15 ), BeBEGB2009/050622
treated with isocyanat oet ha_ngg%(z. 52 L, 32.12 mol)
and the reaction m xture was heated to reflux for 24h.
The reaction m xture was co@led to roomtenperature
and hexane was added. The d&Sired product was fornmed a
preci pitate which was cQl l egted by filtration (yield:
3.14 g). M5 (ESP+) : 371 for CsH2BrI N1O. 1H NWR
(DMBO-d ) : 1.06 (t 3H); B.32 (9. 2H); 7.24 (br. I1H;
8.05 (s. IH); 8.52 (s. IH; N[_|S. IH). Internediate
5 4-brono- 5-i odopyri di n-2 -am neTo a sol ution of
4- br onopyri di n- 2- am ne

. (2
To arp9lpiea frbPiovapyrdingd-ymire. (ﬂéoga ;3§h4r5 emiﬂe )r‘ﬂé}))/’FS (@méa/éhlorofom
0. d

(20 &&%51 iolgﬂ;frgjh%?nengg 69&)1%’38(% 59% §§ISI£R | a3 %1%(?@{‘811 \?;a}gétr&[cﬁon mixture
was ktned/gd Swader 2 rde@he elmblmfmwaeremﬂzeﬁ Iuedafreadaicedi p@ssure and the

sol uti on was pour d into wate 15n) and ct d
remgjping seuppp wey EOHLFE ;(ntg)watef}e’zﬁgxybag{m ee(tr)ﬁﬁgg i (?5 mL x 3). The

e.p y

e e
chropraggraidy (sihea, teihttd:dswctb thLEtG)A(c;% pﬁ)vg)ed th/Stn(leESFh)lpound (32 g)

298( M) for CLHIBrIN . 1HNMR (DVMSO-d ) : 4.51 (br.
MS EHP): BOEMH Sfoﬂ(EiﬂBBH\BS (s. IH.dainms 1. A conpound

of formula (1) @ (1) or a pharmaceutically acceptable
'H-NMIRt (DM8Oed): 4. hr 1H): 6 X0i(s IN): €85 ¢s. 18R4; L is a

C _6al kyl ene, -CH=CH (C _4al kyl ene), or

-CC- (G _4al kyl ene), wherein when L is -CH=CH (C i

_4dal kyl ene) or -CC- (C _4al kyl ene), the double or the

triple bond is the point of attachnment to Ring A, Rl

is selected fromC _6al kyl, C2-6al kenyl, C2- al kynyl

or C Cy cloalkyl; wherein RL may be optionally

substituted on carbon by one or nore R7;
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R2 is selected fromhydrogen or C _6al kyl; wherein
said C _6al kyl may be optionally substituted by one or
woreooe/1gieups | ndependently sel ected from hal o, PC&B2009/050622
hydroxy, nitro and am no; orsRRl and R2 together with
the nitrogen to which they are attached form a
heterocyclyl; wherein said heterocyclyl nay be
ghﬂ8§tionally substituted on one or nore carbon atons
with one or nore R8; and wherein if said heterocyclyl
contains an =N- or a -S- noiety that nitrogen may be
1. opth ewapdupd ot bymutafld by one oxo group and that
sul fur may be optionally substif,uted by one or two oxo
groups; and wherein if saidUmé oCYyT
-NH noiety that nitrogen nmgy bel oggi'anal |y
substituted by a group sel egted RO, '
hydrogen, a G _6al kyD, anX(G
C3-i4carbocyc|yh{brfﬁang£&
optional |y substitytedyh Oopg\or nore carbon atons by
one or nore R10 ; hpd vher ei Ry; sai d heterocyclyl
contains an =N- orRa -S- noiety that nitrogen may be
optionally substituted by oné 0X0 group and that
sul fur may be optionally sub }ituted by one or two oxo
or a JhaHRSeutRAGY WRRPRLR shk tiv@édt, Wedemocycl yl contains an
-NH noiety th nitrogen nay be optionally
subsisiM. ¢iflkdr 6% :a group selected fromRL 1; R4, for
each. occurrence, ~isS A penpdent sel ed fromthe .
ar D Ao R g b GHEMEP AR b GG TR Wirein when L
is ~-CHBEH,(CIRIIAET) or W=0GaC Klkyldad), 6id #Ribyd or th2triphd Kymiyik the point of
G _6al koxy, L/ - (G _6al kyl ) am no,
attaghmicpifoRipg @el kyl ) 2ani no, and G _6al kyl sul f anyl ;

wh [ a ogC 18 n t ) |

ontt 5 FRERCECHILERES, A LNTRSHIRIANL whorsin v
mayWictdptiongdlyosubstitued Bh 2atboRbyioac by tioegRh or a

het gr.ocyclyl. wherein the heterocyclyl. may be .

op " G P Y ESEBROB - ot Péa@ﬁbaﬁylaflaﬁge optionally
B G R o S T
and mintnoogen may be optionally substituted by one oxo

group;andg.jhat sul fur nmay be optionally substituted by

on&" apag BQ%etEﬁaroﬁBé ,theéﬁtao é[B g\fly]c eg gre ?t.ached%rm a
hetcRRYELR et sG@RERiodScl l"'ma%“ib opmirRllYy stbsekuted b O&EH ABY carbon

be optionally substituted by a group selected fromRl7
atoms VR6) oioer reerstR oewsivhernindf sdig htawepdyidentding anetMcereat-S- moicty
o TR o BB % 1 b B0 my

optiddall§ 3likyuteCBy 6ad kel axo groups; and wherein if said heterocyclyl contains an

-NH- moiety that nitrogen may be optionally substituted by a group selected from R’;

R? is hydrogen, a Cjalkyl, an (Cysalkyl)ssilyl, a Cs_jscarbocyclyl or a heterocyclyl;
wherein R® may be optionally substituted on one or more carbon atoms by one or more R'’;
and wherein if said heterocyclyl contains an =N- or a —S- moiety that nitrogen may be
optionally substituted by one oxo group and that sulfur may be optionally substituted by one
or two oxo groups; and wherein if said heterocyclyl contains an -NH- moiety that nitrogen
may be optionally substituted by a group selected from R'';

R?, for each occurrence, is independently selected from the group consisting of halo,

nitro, cyano, hydroxy, amino, mercapto, Cisalkyl, C,6alkenyl, C,salkynyl, C;salkoxy,
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C2- al kynyl, G _6al koxy, /V-(G _6al kyl)am no,

L/,/V-(GC _6al kyl)2am no, G _6al kyl S(0) a- wherein a is
wW®200¥/10144®, N- (G - 6al kyl ) sul phanoyl , PCT/GB2009/050622

I'V, V- (G _6al kyl ) 2Sul phanoyl 5¢ G _6al kyl sul phonyl ani no,

C3_i 4carbocyclyl and heterocyclyl; wherein R6, for

SR 0 TIE e BRSBTS gt oor ot

occu‘f‘}%h@e RlBdepcanshiwhsgtRhatly fubS@dutbdt Gic Qe YedrY barben ﬁt@hﬁ&xxlth one or
=N+ or a -S ‘noiety that nitrogen may be optionally

morsﬂbstltut ed by one oxo group and that sul fur rmy be

o 3T Bt TR SRR G Codhs bR e BB

substifAéd i bicOeRordRYrbBE afdid Wiliahh YOS 4B Sdr dndtoe ehdw Réf‘ ghdWherein if
selected fromR13 ; mis Qorl; |sO 1, 2, :
said fetegpopelys cqrzgaln%hrlﬁo@w 151 meietHptetiegeel Ry bWrO@aHy pybstituted

by 0?11?%)}?00 grg)'}]lﬁ 2 eylgp %e]rbj)tlgﬁ%l Q{%u@%%%' otnlg %‘f two oxo groups; and

whetedl #ohidthetorauychl 50nta1am dn VIKIHF &ioicty thas ﬁm@ghetxﬁy (be mptlyﬂally
ins an = S, noi ety that nitrogen may be

t
Subs%g’??‘ﬁ‘?béil Bpup Gglé?tF@ @FPE’dey one oxo group and that
SUlRP Ufor @?C)h &%uﬁ’&{c'e 01@ %de}zﬁeﬁdégﬁ§ 'sélégt&fjfrgﬂﬁ tﬁ@ @ro%fo ch¥Qst SR F halo,

gr oups:
nitreg uj;zxmog hyxhrnms atmma; amdwcaptwmmphambyir @aeﬁ @maljayi éh@elkela)rl,e

Cs. 6q],€ @1 6a@<mc¥rcﬁ ?{; [J%r Inrugoali\glgl{gwank%%g 16alkylS(O)a wherein

a is GUl mel 6aﬂ?y])§iﬁ4ﬂka¥1|10yl @27\76@ léﬁﬁill)gsul@garn@irlk1573[1é’a!ll‘ziylsulphonylarmno

d koxy, kanoy! , anoyl oxy,
Cs 14cv59®01ﬂa1mri>hleyemynhl wheretwador whwpmqmn@ independently

6al kan amno, TV-(d. 6alk r bano 16 o
ontiyty SRR ATO S or st s WP AP pre g i f s
hete@c 8lyDcontai®y an~NCor @LMM@@T th@mitrogei may be optionally substituted by

oxycar bonyl am no, G _6al kyl ) sul phanoy 1,

one vxp group end g k\glfttyfzraylbﬁ leaub@ﬁm@lbwmsﬁbﬁw & geups; and

[
whefggfif e YR EHE R anert: RELEL AR Rloben BREHE R0y
substrayecbk?ymgtdupmallebtydﬁubsmﬁ uted on one or nore carbon by
one or rmre R19 ; and wherein if said heterocyclyl
coM Bi%h¥lan -N+ noiety that nitrogen may be
op 1i9pal Iy sybstituted by a group selected from R20;
wher'ein 1T said heterocyclyl contains an =N- or a
- SRlng) Bes ¢ ihaboaidyl ®g datermmyclipk vdptdio rf&laidwmm}tclﬁl @brtdins an
by one .oxo. and t

-NHg fj04gty fft?f 81&1%§ E’ﬁ@ b8 opj Wl%)%h{)g{llbtg% y a grmffo se?ectaed flom R";a

wherein if said heterocyclyl contains an =N- or a —S- moiety that nitrogen may be optionally
substituted by one oxo group and that sulfur may be optionally substituted by one or two oxo
groups;

R’, R®, R', R"2, R" and R'® are substituents on carbon which, for each occurrence, are
independently selected from halo, nitro, cyano, hydroxy, amino, carboxy, carbamoyl,
mercapto, sulphamoyl, C;salkyl, C,¢alkenyl, C,salkynyl, C;alkoxy, C;salkanoyl,
Cisalkanoyloxy, N-(C;alkyl)amino, N,N-(C,salkyl),amino, C;salkanoylamino,
N-(C,galkyl)carbamoyl, N,N-(C;alkyl),carbamoyl, C;¢alkylS(O),- wherein a is 0, 1 or 2,
Cisalkoxycarbonyl, C;_salkoxycarbonylamino, N-(C;salkyl)sulphamoyl,
N,N-(Calkyl);sulphamoyl, Calkylsulphonylamino, -L*-Cs_scarbocyclyl or —L*-
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L2 is a direct bond, -O, -N(R 18)-, -C(O-, -NR
18)C(O-, -C(ONR 18)-, -S(O P-, -SO N(R 18)- or

WO NoR14B8¥B0 2-; wherein R18 , for each occurr ePCEGBR®Y/050622
independently hydrogen or Cggtal kyl and p is 0-2; R9,
Rl 1, R13 , , R17, and R20, for each occurrence,

hete o5y aﬁ%ﬁaﬁ&mﬁy Seherie oy € OBy Ry S s gitr moy be

optlcgflall %hﬂfs@?ﬁ)t@@&ﬁ’@ﬂé’ bo mSﬁr&ﬁfHﬁ)ﬂ »one or more R'®; and wherein if said
TV- 6al kyl ) car banoyl, V, L/-(CG _6al kyl Ycar banmoyl ,

heteb@m«zlyl conm:mssz M—c@ﬁ@mﬂlﬁt nl‘gggﬁzlayay bgeptionally substituted by a group

seleBREEaOX PSRt eT S RbPo e Rl Ty B Bt o ARy tht
mtm%glb ﬁialfyméto@doﬁunlyc@abﬁaﬂteb%y@ﬁe 0R6 gfp aniRt sulfrandylR cgﬁh@nally

or each occurrence, are independently selecte
Subsflﬂ’é?ﬁ hapns; orfPOAE0 8QuRio, hydroxy, trifl uoronet hoxy,
a 1,8 XY Y, \pt )
su pksl;ér)rgly B&y({ hO %(%t aj’d{@ Xégoﬂ@ ?/1 SO~
-SOAU@ Yxyr; N(Rt1 %)S(d)@eﬂwher,elrﬁllﬁ yloa Bfadh(hccﬁiﬂrmbhly |1I&i€pémiently hydrogen or
‘(i et hyl am no, L/-methyl- L/-ethylam no, acetylam no,
Cragfigylpat pyp Py banoyl , JV-et hyl car banoyl ,

JVRP R i et gyl gear W | for é%h‘ o\écﬁiﬂr&{cle%: rg %{({e%?ﬁ%#ﬁ, (s)elected from

JV-net hyl -1 V-et hyl car banoyl, neth ,
Cieatkeylh@l s:grbbh]klyy IC: 6dka'[3dy$Lﬂflphlik§4§$h],phmf5dyC], salkoxycarbonyl, carbamoyl,

N—(Cgiga% ul ‘? %’h@ﬁg&l 62 Onédi £]0§ 1{:2?1 o?(glge}{rlbonyl benzoyl and

pheﬂ-ylslu'iplféhﬂlem)&e%ﬂkb hﬁﬁq{/lp RIV R1\7/' Qﬂd@zh)i{&ﬂ&fﬂ@ﬁﬂl@af edh other may be
[ -JV-et héwsul phanoy!| 2,, The conpound of Caim
Optlcmlallmébsénttrted(om sargpn by onerhrememﬁgom of Claim1,
mgﬁl Ei%@l fc’gr eNeEg"o(‘:e;lrrlgeée{lch:,Ear (fés)en%gntgzraellergteld fr%rblr%lgfo Pitro cyano,
hyd@lx;altﬂﬂ&oro&etm&y&nmbﬁmatmyl Larhigio; &FboxlyCedrbatad Wyhenapto,
The conEound of laiml, 2, or 3, wherein L is a

sulphﬁm@dl Rgthghethyl, metkoxye AIBOTN Ay L. 46510%R ey lanmopgthylagino,

MR G Ry, ey SRS SRR Myt
N—ethjflaﬁrbambylogfdmdnﬁgthjdearbmhoplnb]lZV Vieshibstrbanuiydd by a gr oup
inif said he ero

I d f X
N'mg@lﬁf g{trq?%vla%gar?ﬂp me%lyﬂhlsa etﬁtsh lgwﬂ?tﬁ&ltsulﬁmnef %\%Wyé mesyl,
ethy%ﬁfﬁh@ﬁ‘ﬁl h%th%%’é&%c;ngl %gnolgyma‘?'g@nt}@x]@ _nHHRHE 15U . ethyls)l(llé)harnoyl,

nal | i'tuted by one r' t wo
N, Nglnroctpslsul@haﬁmﬁ Nd‘t’rpwthyrtbuq:fhaamyl omlémffthylﬁéemyéukmiamgyl.
clains, wherein ring B is pyridinyl, pyrazinyl,
pyrimdinyl or thiazolyl, wherein each =N of
2. PYThélcopourydrahiny |, widsih ™ dicy! . or

3. The compound of Claim 1, wherein X is N.
4. The compound of Claim 1, 2, or 3, wherein L is -C=C-(C;4alkylene).
5. The compound of Claim 1, 2, or 3, wherein L is —C=C-(C,4alkylene).

6. The compound of Claim 1, 2, or 3, wherein L is a C;alkylene.
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thi azolyl may be independently optionally substituted
W th one oxo group; and wherein the -Snpiety of the

wo bioaawlsayd nmay be optionally by one or two OXOPQI/GBR®Y/050622
9. The conpound of any one ofyCl ains 1-6, wherein ring
Bis a bicyclic heterocyclyl, wherein if said

heterocycl yl, cont ai ns .- N i ety .that. ni.trogen
7. be Bpesbratnd sty ot LE B 6 NBPGUL e Rdet a0t Lot
heteroaR1GwMOEIEE Baidl heteRafl1 REAEMO &Y CNIAL nfoRRy Mad fitRer May Bk optionally

a -'S- noiety that nitrogen may be optionally '
substitibert byt aeedp Isyleoiné fioroR gr andowhereintifsaid betkbfoaryl gentaine an =N- or a —

s- BB BEERIGA S B e B PR by Rahh SR Piurr my e
opti6HAl 1R @Bt itityd bﬁ bndetbtwo oxo groups. _ _

di hydro[ |, 3] thi azol o[ 4, 5-J] pyri dazi ne-4, 7-di one,

wherein each -NH noiety of 5, 6-

di r t -<i Lpvri ine-4.7-di -
A R s R S B T
pyragilyk (pglﬁ'f]hidiﬁ{blmr Riibzglylanticmwirecaeh A-Neat pysinyDbyrazinyl, pyrimidinyl, or
. qui noxal i n or 5,6 6- . . . .
thla%ﬁtfﬂymy 9 lpéqneﬁﬂ%ﬁbn rignglyquppifpic adihracoxe capyh andngperein the —S-

: [ k ' id h one oxo
i L RSERTOILY pORAHRL Y RUBELIS BE BT o

5, 6-di hydro[l, 3]thiazol o[ 4,5- J]pyridazine-4, 7-di one

may, be optionally b .or _two,oxo groyps.,11. .The
9. corbbbnaburynaed of CBi® priesuarny s Hing biciis BitprocyelyL
wheRln ifSafd Heter&BlcKY bontdigs arl IGHC RIGRAY At RfrobhiaY bd optionally
wherein RL is ethyl. 13, The conpound of any one of
substifigedpbree griupgelettad om Bhean vihgroinii§sahg tetopenclyliepntaitirean =N- or a
-~ FRIEPHA yRou A D B oRiorkllZ sBRAGRE [Rafc e Bl R Bl may be
optit1Rl1§ st iktedTBY oREoioflol Bdarbypssubst i tuted on one or
nore carbon at onsby one or nore R1O ; and wherein if
said heteroaryl contains an =N or a -S- noiety that
ni nt i : it ut X0
10 gr gﬁggglﬂggq?%a@gﬁ %,%ﬁégéﬁg@l‘éﬁ%{si aoﬁgﬁ(ﬁ(y? H}s{%lgdgt% ftuted by
dihydrug 1,8 ithiawvalo BXH-dgyeid panc-d Tadivhe meicrein EachaiNd -hadiety@edrsyd-
. contalins an_ - noi ety that nitrogen may b i i
dthSm[i,ghguaF@O %"u%g"inm%ae-éy -HoRg %la}sgg é}d@E?@émEY pptoRelly substituted
T, ds. j wh ' - idinyl.
B S e R S R
dihyid[ hgihiegeln[4,3-7]pyTidezicodpedion: why dayndependefitObjatiamsly substituted

i3 57 P Lo b s TR BB oot
d]pykid¥And8mogb&Imay BFBpiicnaNehe e ¥E twd ox@upL.N the

het erocyclyl may be optionally substituted on one or
nor e

11.  The compound of any one of the preceding claims, wherein R' is a Csalkyl.
12.  The compound of Claim 11, wherein R' is ethyl.
13.  The compound of any one of the preceding claims, wherein R? is hydrogen.

14.  The compound of any one of the preceding claims, wherein R’ is a 5- or 6-membered

heteroaryl; wherein the heteroaryl may be optionally substituted on one or more carbon atoms
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carbon atons with one or nore R14 ; and wherein if

said heterocyclyl contains an =N- or a -Snviety that
woedpogam my be optionally substituted by oneP@RGB2009/050622

group and that sulfur may beggpptionally substituted by

one or two oxo groups; and erein if said

het er ocyclyyl contain |et that. nitrgqgen. na
by OB%%’ESW%l%aiyEI‘IS? R A A A SRR L
mtrofgre ag%%pﬁ@ﬁﬂ?%ﬂ%tﬁﬁte%? ot 480 éﬂﬁﬁ gl 'Eha'R§ulfu°r n%%zl R fdnally

group consistin - oxadi azol yl
subsmtlsed4b3t Picati tapsixplgroupst fueit wlaﬁzcmyf said hetomparyk gefitaine by INH- moicty

azo 3H1,2 xat hi adi Y

tha S RS ot oo s B T S BGER mB 1  and

IH-I ,2,4-triazolyl, wherein t he 1, 3, 4- oxadlazolyl

1,3 4 thladlazolyl | Htetrazolyl, 1,2, 4- oxadlazolyl
15. | Hahe sempgund ofiGlpinp 14 vehegsim R isRN Iy | |

| Hi m dazol yl, norpholinyl, 4,5-dihydro-oxazolyl, and

[ H1,2,4- trlazolyl may be optlonally substituted on
16.onEhebmﬂp@ﬁ@qﬁMhynnabbﬁBmM$EHSQwﬁmeﬁlm%mewE&@mi and

wherein the =N noiety of 1, 3, 4-oxadi azol yl,

1,3,4-thiadi azolyl, IHtetrazolyl, 1,2, 4- oxadiazolyl,
17. l H'Iﬂ¥ E@Iﬁg&%ﬂd’ of%hlsl Iong 0§C Pl @ﬁél%ﬁlof@’ 15 trimethylsilyl.

| H 1 mda hydr o- oxazol ylI,
I H1,2,4- trlazolyl nay be optlonally substltuted MAth
on

0XO0 S- noiety hi.adi_a m
18. O ThRsaBp D (anG OB Bt S R RY B dl e Bty Diar fiyinbered
aron%ﬂﬁ%tetrétty@@l BYh PR tl‘Pcr hdtMBcyRXA i’ tiofel, WUBSH@LdA otn%e or more

noi éty ‘of the | H+tetrazol ylI', | H pyrazolyl,
carbglp-lat]_)ng vgltlson@(gncmeé?& gapd|vg,hereu|1 L-f.s|a1d| hj:@@tyylyl contains an =N- or a —S-

ol|n rhazol
m01egg { lpa(‘g rl]natﬂgyn S t | ?nagi_ybsygStﬁlé ghﬁ oneé¥ R é%xp Tan((ij thahiu}fur may be
optiord@y s{[muﬁ@d'fﬁp BRlo0ivodx@i divd3; Mid lercittiesed ActBbéydl$l contains an
sel ected fromthe group consisting of G _4al kyl or
-NHh gy $hat pifrogqp gay g’ﬁ}%ﬁﬁ@”dfsu@tﬁlﬂtﬁﬁi 82 21@ingiclcptyd from RV
wherein R17 is a G _4al kyl. 22. The conpound of C aim
18, wherein R5 is 5-hydroxy-1I, 3, 4-oxadi azol -2-yl. 23.
19. Th&he oompourd «ffClainy | & 1véhendin Riigs sml@twfrmg tled @oa consisting of 1,3,4-

rein.mis e conmpound o one of the
Oxacﬁh 20bddl-Ad- %}aé}aﬁ%'zym&@rrﬁzqiy, ,2@4-0?2@1%?{}/@ ICompsatyl: 8f1-1.2.3.>-
| Cc a I Shals
oxatﬁﬁglra%%‘lgleatl—ll %{gﬁaﬂﬁp %gmﬁggﬁizlclé ggdrﬂ;{{l?% g)k{é‘zo% n%léiulnl—l %62 4 ﬁ“lazolyl
whemytlmrief& dox@iadoiyl, L3,215t111ad[azalyp|’ilaff -hatieellyl, daﬂ 4-yxad1azolyl 1H-

pyred S ERTAD RS SR RIS 1 HaPRn RIS B dlpvdro-oxazolyl, and
1H-1,0ALtBhid o Pesd @ti@bll%sﬂt{ﬁ&ﬁ&l G HorB 36Mb6H h@ms with one or more

t'opoi sonerase 1V in a
; and wherein the =N- moiety of 1,3,4-oxadiazolyl, 1,3,4-thiadiazolyl, 1 H-tetrazolyl, 1,2,4-

R
oxadiazolyl, 1H-pyrazolyl, 3H-1,2,3,5-oxathiadiazolyl, 1H-imidazolyl, 4,5-dihydro-oxazolyl,
and 1H-1,2,4-triazolyl may be optionally substituted with one oxo group and the —S- moiety of
1,3,4-thiadiazolyl or the 3H-1,2,3,5-oxathiadiazolyl, may be optionally substituted by one or
two oxo groups; and wherein the -NH- moiety of the 1H-tetrazolyl, 1 H-pyrazolyl, 3H-1,2,3,5-
oxathiadiazolyl, 1 H-imidazolyl, morpholinyl, or the 1H-1,2,4-triazolyl may be optionally

substituted by a group selected from R".
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war m bl ooded ani mal in need of such treatnent,

conprising admnistering to the animal an effective
w@ewmani74ad a conmpound of any one of C ai ns 1- 2BCT/GBR008/050622

pharmaceutically acceptable galt thereof. 28. A nethod

of producing an antibacterial effect in a warm bl ooded

animal i n nee f. such eat nent ,4 conpr.i si.n .
20. 6 HRre Bttt Jainn b Gl Saheiian B r SSHRUET RS He ep gonsisting of
CL.ARRRUNERY. any one of Cainms 1-25, or a

pharmaceutically acceptable salt thereof. 29. A nethod

of treating a bacterial infection in a warm bl ooded

treal cter ¢ tion in avarm bl
21, Tkl M GPRLER VR SATCHhS bR S Db of any

one of Clainms 1-25, or a pharmaceutically acceptable
salt thereof. 30. The nmethod of Claim 29, wherein the

22. padheepmpoyndia&ilpigh 1§, svhesqie Rde 5 fydrayhled drosagiazol-2-yl.
consi sting of conmunity-acquired pneunoni ae,
hospi t al -acqui red pneunoni ae, skin and skin structure

23. i nflae tompsyndasfung orx af thic patdeding efaimbh nboicn friedchi tis,
acute sinusitis, acute otitis nedia,catheter-rel ated
sepsis, febrile neutropenia, osteonyelitis,
en , | : ections

S AP A S SR S L
Penicillin-resistant Streptococcus pneunoni ae,
methicillin-resistant .Staphyl.ococcus aureus,

25. ot HF EPPPY S AR T B DT SLCHS MOBTCabs 1 ki s and
Vanconyci n- Resi stant Enterococci. 31. The nethod of
any one of Cainms 27 through 30, wherein the

26. warnpiroectatical romgbsitign gothpmwng a 8Ompatnd afgay ofic af Claims 1-25, or a
co und of a onge ..of ai s _,1- 25 I .

pharfRERAAAY ccRPy AR el Sl A RssuPlay acpepetip grcipient o

carrid@nuf acture of a medi canment for use in the production
of an antibacterial effect in a warm bl ooded ani nal
33. The use of a conpound of any one of Cains 1-25,

or SE . . .
21 o SO TR AT AN UL, S0 BE R gAY in
waridddeicd ahintafn ggodagauanéanmetitp o sixingy @Beiniskéring t@the animal an
war m bl ooded ani mal . 34. The use of _a conpound of any
effeSiyg agrougy of reompoysd Oéﬁn%omﬁﬁﬁ@&k%aﬂfla;;%a%%%ﬁ@ acceptable
salt 8@ldoft hereof , for the manufacture of a nedi canent for

use the treatment of a bacterial infection in a
war m bl ooded animal. 35. The use of C aim 34, wherein

28. t h% rkr)lgt%tog of Sllrodlllcq{lg gutl Iar(l)tri]balc?erl%%f?e%gt 1enda I)vgugrn- iolg?le(g AMINRAI in need of such
treatment, comprising administering to the animal an effective amount of a compound of any

one of Claims 1-25, or a pharmaceutically acceptable salt thereof.

29. A method of treating a bacterial infection in a warm-blooded animal in need thereof,
comprising administering to the animal an effective amount of a compound of any one of

Claims 1-25, or a pharmaceutically acceptable salt thereof.

30.  The method of Claim 29, wherein the bacterial infection is selected from the group
consisting of community-acquired pneumoniae, hospital-acquired pneumoniae, skin and skin

structure infections, acute exacerbation of chronic bronchitis, acute sinusitis, acute otitis media,
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consi sting of conmunity-acquired pneunoni ae,
hospi tal -acqui red pneunoni ae, skin and skin structure

wo pdoeasidans, acute exacerbation of chronic broPCchGBR®I/050622
acute sinusitis, acute otitigynmedia, catheter-related
sepsis, febrile neutropenia, osteonyelitis,

endocarditis, . urjnary tract infections .. . . .
cuti ST 198 R PEle TR B DR L Rlg ieurinary ractinfections
and THEdHOAY bdus&t b ahBtrafiitaniaPRNh QEBCK YR RUIIBWSsistant Streptococcus

methicillin-resistant Staphyl ococcus epiderm dis and
pnewggrdanystmcilesicsistnt SEphyde ensoeciurc@emethie!linsrgsistntaytgphylococcus

.;one of ims 32 thro 35. wherein the warm bl ooded
epidgFR enf o A i RS UARE B msG or any one of Gt ai s

1-25, or a pharmaceutically acceptable salt thereof,

for use in production of an anti-bacterial effect in a | )
31. warlhe Brethioded 2aniopapt Bima2 ¢ grpetintd, stherny therearp blooded animal is a
hmﬂgkains 1-25, or a pharmaceutically acceptable salt

iereof, for use in inhibition of bacterial DNA gyrase

and/ or topoisonerase IV in a warm bl ooded ani mal . 39.

A conpound of any one of dains 1-25, or a i
32. phggﬁﬁ%f‘e‘kﬁq coamopng et et At o @i ks gipharmprccyideally geceptable salt
therédf,efotr f&%%@éct&é ofta RACE &R fol ﬂgeefﬁtthé’?ro'dﬂctﬁ)n of an antibacterial effect

war m bl ooded ani mal. 40. A conpound of any one of
in a Glaah+bbootle@Bninmt. a phar maceutically acceptabl e salt

thereof, for use in the treatnent of

comuni ty-acquired pneunoni ae, hospital -acquired
33. PNEUERL &8s cotlffoin@ B aSKbt SHCILptsUr-25 | i faghbiRtSuti @By laBceptable salt

exacer bation of chroni'’c bronchitis, acute sinusitis,
therepdufioe thetrarugaotrd ioh 2 nesdidaercet for ebeainanhibigiosiod bagterl iNA gyrase

and BPULEARSALE, 1O PQIUChi LSy pndpcar di ti's, urinary

I ons, nicl n-resi stant Streptococcus
pneunoni ae, nmethicillin-resistant Staphyl ococcus
aureus, nethicillin-resistant Staphyl ococcus

34. epilhepsd efi scasppoyad ©b e ofifdaingt A, cratbpprasertically acceptable salt

thereof, for the manufacture of a medicament for use the treatment of a bacterial infection in a

warm-blooded animal.

35.  The use of Claim 34, wherein the bacterial infection is selected from the group
consisting of community-acquired pneumoniae, hospital-acquired pneumoniae, skin and skin
structure infections, acute exacerbation of chronic bronchitis, acute sinusitis, acute otitis media,
catheter-related sepsis, febrile neutropenia, osteomyelitis, endocarditis, urinary tract infections,
Penicillin-resistant Streptococcus pneumoniae, methicillin-resistant Staphylococcus aureus,

methicillin-resistant Staphylococcus epidermidis and Vancomycin-Resistant Enterococci.

36.  The use of any one of Claims 32 through 35, wherein the warm-blooded animal is a
human.
37. A compound of any one of Claims 1-25, or a pharmaceutically acceptable salt thereof,

for use in production of an anti-bacterial effect in a warm-blooded animal.
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38. A compound of any one of Claims 1-25, or a pharmaceutically acceptable salt thereof,
for use in inhibition of bacterial DNA gyrase and/or topoisomerase IV in a warm-blooded

animal.

39. A compound of any one of Claims 1-25, or a pharmaceutically acceptable salt thereof,

for use in the treatment of a bacterial infection in a warm-blooded animal.

40. A compound of any one of Claims 1-25, or a pharmaceutically acceptable salt thereof,
for use in the treatment of community-acquired pneumoniae, hospital-acquired pneumoniae,
skin and skin structure infections, acute exacerbation of chronic bronchitis, acute sinusitis,
acute otitis media, catheter-related sepsis, febrile neutropenia, osteomyelitis, endocarditis,
urinary tract infections, Penicillin-resistant Streptococcus pneumoniae, methicillin-resistant
Staphylococcus aureus, methicillin-resistant Staphylococcus epidermidis or Vancomycin-

Resistant Enterococci.



