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ANTI BACTERI AL POLYCYCLI C UREA COMPOUNDS The

present invention relates to conpounds which

denonstrate anti bacterial activity, processes for

their ﬁ;e aration, pharmaceutical conpositions

FUREUPHBHY t hem as the active 5 ingredient., PCE/GHY 7004624

| ase as nedicanents and to their use in the

manuf act ure of medi canents for use in the treatnent of

bact eri al | NnFEEEBREFERIAN PABYOYCII OURRRICUPOMEHSS such as

humans. I n particular this invention relates to

conmpounds usef uI for the treatnent of bacteri al

i nf ions_.in oded an

ot & ST ORRE VR e R G e BB SRR i
proadssis d@xttha’n@rep‘araﬁaﬂi iphamecditical composicionsrvotthieing ﬂIeai‘ ayeitactdfe
in%ge%%g%g)ﬁthel} {]sfe & rtn!'-.: amelntﬁ é(? trc])a eirlrgl}ﬁg I rﬁdnglgng {uf o4 Cﬁ‘%ggems for
ummthsz ricttynento baataria binfecticax prmm—lﬂmdnd)msmds sucb aphuiaag. In
p gular\ﬁ%L Hl%n 1on?eflabt\% i';]o% %ch% Iﬂ?II tﬂ@ﬁ?&&}e‘ﬁykﬁ)&gt@éﬂ kntfeckigns

ralins” agal ns Urrent y aval
uamruﬁdqdded areiinala geh tis hwaidnk, nivee paredulagly tio the uselofi thgserremadynds in
d%%?a‘i’aﬁfa&ﬁ}e of ﬁlteh]lg&?egfé fR¥%e quhé:iré’%ﬁﬁént hfeoqct@ﬁ’al ﬁi&ﬁh&g
am positive or am negative p ogens otic

weonbbadedsnipalssuditasthimensi ve act | VI ty agai nst bot h.

G anTl&qﬁﬂeﬁllathﬁlaﬂgféla) cgle&ﬂﬁﬂu\(l &ﬁﬁ%&g %{ﬂ%gsesenous concern

gener al regar avin road spectrum of

that the wcth}tlonvﬁ@nt@wﬁpmamsce@p 8m§ulpmé§@m againiteritshonrently
b ROk Iftha@sri hERE Wil Be RORINSL. PR [ HRBPGRIbEMS nAPFe

certain G amnegative pathogens. G am positive

clyenifirdge pigher Gem-eosittvp PLOBMAISER V6 pRfeesens. Batidpticomppunds with

eFBLAOPLARRS annﬁf%tm%%ﬁl% Afd GréthShe % pdthgadsla¥e generally
I nportant’ because of the devel opnen resi st ant

r@@wasi ashayise @ lroad sp&ﬁ'@mbef et P%thows pfthe presgppynvention are
réBafdell eidftectin a E&aﬂ b6 GRarh-h MRV RBA SRERIGrath-nBENVik & SUMBREHs.

once est abl s . Bxanctl es of such stral ns am
met hORIE-Pasitiye paliqests, i exampl S PRIYI9EREGS Eatgroarrel piimégapect and

nwcb&uahs: iatel ﬂaﬂncﬁﬁngg}ngﬂﬂint (b&ﬂgsé: olaﬂﬁ dBRARkreMES resistant strains which
a coccl eni ci i n resistant,
o oD BRI oot 40 Tty BRI P oo by cpagpept e
eEﬂBlﬁh@Ki Brdiffiesfof Qeh bikdins ai_d’lﬁetﬁtﬁ]ilﬂéfladlt @z‘aph&!o@&chaureus
(&J{S@% :.nlée\é]?el &:{I stl)I 02 Ieg%g\];.}gsrrs 8%% vqlg.?pg &éﬁ@&"[\iﬁ Sp%lruclllm resistant

SwraproQiayxipReundaie and/@iltiple sesitagt mp@ptusgtecmd IS
asso

i th. varipus tosi.ci
et £ Poree oot RSt ok Moy sy resisn
(hmmpbanveamﬂmgcns éssiasdoatycia. Vmcvmmw@ycompﬁdeomﬂ Bl‘aSSOCIated with

vgnyu%%g&g{ies m%lu&nn%?egﬁrgto%ﬁﬂfe I e&glg%mnnﬁ n%(ﬁ ésﬁﬁﬁ%mﬁbactenal

i'ncreasi ng
rmeatmdrahc@swcmfaﬁdeoﬂmr\gbrcoptptl&m ist alseapmmlg @his res1stance is

i%%g}’n? gtsa{ Jtéa %ra’?ear%%gﬁ%ﬁesezg&ﬁsele e%{l@%%%ff@&w H’tﬁg E@a%&g of

ance a
(Ism’rpeatmer raghogensi Theteonaso movdincnezsingobsisthase apsmmg tawardg @gents

such tggﬁ% :t)t/m gfgulfg s e#r(f' xﬁgcn;l%tef lisbd b ﬁ]%ttrelitgl (r:?g}uﬁ%? tneapq{a?os)y tract

¢aus Ive strail

ifectibng, hlse umatbyamdalh/ﬁ‘rmmndghmel sgrains mclﬁdmg H. influenzae and

A?‘c)a Sequent ly, in order to overcone the threat of
espread mul ti-drug resistant organisns, there is an

on goi ng need to devel op new antibiotics, particularly

those with either a novel mechanism of action and/or

cont ai ni ng new pharnacopttoric groups.

Deoxyri bonucl eic acid (DNA) gyrase is a nenber of the

type Il famly of topoi sonerases that control the

topol ogi cal state of DNA in cells (Chanpoux, J. J.;

2001. Ann. Rev. Bioehem 70: 369-413). Type |

t opoi sonmerases use the free energy from adenosi ne

tri phosphate (ATP) hydrolysis to alter the topol ogy of

DNA by introduci ng transi ent doubl e-stranded breaks in
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15 subunit to translate the free energy from

hydrolysis to the conformati onal change in the enzyne

t hat enabl es strand-passage and DNA resealing.
Anoeivenssenser ved and essential type || topoPEOIGRNaLEI624
in bacteria, called topoi sorrerase [V, is primarily
responsi ble for separating -2he |inked closed circul ar
bacterial chronmpbsonmes produced in replication. This

enzyvRasqagensly g erdgr toerereaser thothrmpelyyidasereadamitiidms rabaat
or%hlﬁld‘nsafhelte% mm%oug n%gd; td QE\Hz[cg/nfeQ raﬂmlotfcg g%wmmss with either

honol ogous t overal I sequence

a penshinpbpnisra piRetPn dion sentaining wmha@eﬂmhag@grpupm n
dl f f@éoﬁﬂ{bobﬁﬂél@idlmm%ﬁaﬁeﬁs b %eﬂlb&rbf the fpe MEE R of

npounds  t hat tar% bact eri aI pe |1 topoi sonerases
tqaalafén%fﬁes thecartql e Tnglogielsite of OGS el Chammoud) §,62001.

AR g YBiasHemaTTd 369013, ﬂ?ﬁ@ AsRIsMnerddes it thd Toe %ﬁb}?y ifrlcg% adenosine

eX|s | one anti rlats Maxwel |
@1 1% blﬁg&liym@ altey 9gy o5 Epjybyjyirogueing Gangient
dmlel-stfdﬂieﬂ Gahiedn tha Mex, camyaﬁg étﬁﬁ@pzﬁﬁdgahﬁough nﬁfbwak Al rbRBling
ol gnes and the co |ns JE‘H‘P’%‘E | ones
m@%ﬂ BEFHR)S A SR °§Bi$l’:‘i° t&%ﬁda% U gfoong
tdpbiborirised ilgéts E!Nlﬁtyli]bcr m&k@@en@ﬂveaﬂﬁlr@ﬂs l&t‘d ]Dll\lAI "Mllelzyh{éQ:onsmts
nz nd t t he nit cqval ent
of PR TR PashftRt iy B 300 g3 g R ity G e A

sutphiecf. gyBisc)(GyrAaa\v/ invelyed i8 DNAB&Eakagd\bﬂbeézﬂmg ind dohtainch ass

oGl G RSB Wk 0 RETEBS il e
passaze.ddie Braubupit Gpd) eaalyzﬁzls thie dtmyhlyslhef AfTR amdlmeress witlethe A
s&H&Fn%%%Eéﬂt%ﬁQ 'ﬁjep%gggrﬂoﬁl lﬁ'd{oﬁgﬁ It(’.?‘ Ih@ Q(ft&({%ﬁﬂ% ﬁc%glgge n th

primari
ewmﬂ@mblmmdmassagebmmeaéngu ncreasi ng probl em in

Seve

S APPSR R B g
topoisomerase IV, |igprémarily seppansible fos smayéas@s ligked 51REpdZ BB ar bpgterial
cﬁgﬂbstome@pmmwﬂlrémeﬁm %I&ﬁﬁsg%e%éelﬁea g to Iﬁﬁkfgﬁaséa{hms

toxic side effects, including arthropat

a Fipdlgilpiraguerip eryctus ormed fram subwEi he@plsgqay to (éfr Anandgpgyr B. The
oA Bquekice 1&nt1ty]b%%en EMhde RhEGpoisdrletase RBin dﬁ%@@ctenal species

Furt her nor e, he potential for eardiotoxieit

wd\lgéldﬁaﬂ‘éerewma?@#bﬁgﬁ#ﬁﬁha‘zﬁfﬂa@ fyae E;t@pmsm%rmaﬁave Hggotential
tddBIEPit Biolt@gdetdtfm oBlld, DXIACH ke Qrm SdmbAfe IHY b1 BRS forBa;%fg

are sever al turM ct |nh|b|tors of DNA
qﬂ?‘ﬁ%&eémﬁ??ﬁ “}éﬁ)ﬁ\ﬁ’é‘f”é At tlﬂ9 A:FF-‘/'“ S()Mlcbqbl‘f’éhsn a _yi-
s u b lIDNA gy vbll-vaidatad fhrdefo¥atibactoridi, m'éﬂﬁﬁg ﬂ@tminmﬁéscaad
urnar| ns ggpg nat raI

3-30
s ot TRE Bpining® oo PP Sy el Spsptim kTl G
indibitale RIXNA brrakugb mﬁh‘bllih.lorﬂhhﬁf}fmfﬂﬁleﬁzmdn@ RApRE GV sibuiit,

o el e i S B TBR e 6 S 2P0 Py bl Bl

Rto 61 nm 4392)yM|embamw’ah1y oltussf mtﬂbaqmmts afxe mﬁﬁlﬁtabpmmbﬂase IV and

t 1997
oS B R P afE bR ol ot g s TeR fs
quifiolospe wundsssmhambamlglsmsmmee ga3nei3ted phimmnily by sfatiéns in the

o Bt anE Bpoifetide BT AP S B ool epriem g govep!
m&mﬂmmmummdmgSt@&%@GmLWﬁp@gkmeprMQM&mﬁﬂmmmLDyCaannﬂm
DNA gyrase, 15cydothialidine is a poor antibacterial
agent showing activity only agai nst sone eubacteria
speci es (Nakada, N, 1993, Ant Onicrob. Agents

Chenot her, 37: 2656-2661). Sthetic inhibitors that
target the B subunit of DNA gyrase and topoi soneraselV
are known in the art. For exanpl e,
octant-in-containing conpounds are described in patent
application nunber WD 99/35155, 5, 6-bicyclic

het eroaromati c 20 conpounds are described in patent
appllcatlon WO 02/060879 and pyra20|e conpounds are

P — . o~ A
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According to the present invention there is provided a
conpound of formul a -4 - (XVIIl) or a

pharmaceutical |y acceptabl e salt thereof, wherein: X

is CHor N, RR9 is a 6- nenlgered aryl or a 5- or

6- menbered heteroaryl, when_ai:yl or heteroaryl is
optionally substltuted on one or nore carbon atomw th
ohenat InfectmuRDiseasas@: WAG588n In additien, qutn@kmasrs,ws a chemlcal class,

it R B 0 S 7P LA S
(Lipsi§eBeat asd Bk €1 &l kydo, @gﬁﬁ{%&nﬂ)ﬁs 2§2§QWN)Furtﬂénnore the

6cyc|oalky| whérein RE may be optionally
potentia]ifor ¢ardip ooy, sarpdiated\py prielongationrod tRARTaioIrya), I@sibgen cited as

rboc heterocyelyl wherein if said
atox1ﬁ1§f%qn8§5%t¥wulg%lﬂ @ ns an NH noi ety that nitrogen may

berh@&tar@mbfay keows hattitsl gebdoyt iahipitotspf DN & ghede tHao@mpete with
is sel ected fronwhgdroxy Cl6al koxy

ATP fompmdsyg(tb@ é?)yr%ﬁ@blﬁutr(Marxa@fSnm Akl 98t B3y Guit. Topics in
Med. PERSS: fbs%a;by ) %aéo'ﬁ%ng%éf:}@n&g&rbm b HaRHIR S0 ces

on carbon one or nor d wherein
spp., Glahipdgest Whictkad nb@dlﬁﬁ@ﬁ,yclﬂqtbbloomtmdmeummm\jtdmnﬂ eAlthough these

comptalp al ﬁ?ééqrto elg‘tg S&gﬁfb og’rlasoen ?hqj%t %r%ggé#&%ﬁgisgi};—%@ed due to
tox1c1 Setukﬁ &1t ﬁn@ﬁoq}gfegé%f‘atl%ﬁ% @rﬁn%@ﬁh\}eﬁﬁ@&ﬁﬁ demRkv¥l, A. 1997,

ecte from tro, cyano, hydroxy, am no,
Trends Miambyql Fa0Balrby.| Anateercapird, prediicp hlasmqﬂ comppeadsktbatyhrgets the

C26al.k: d L
GyrB G s SR ERE egth SsnBRRiwe Stremoy 15 i
(Watﬁa@@lJ k@neYbYRMy NGyriBisA $i-bal i)l ﬁ)@s}ﬁt‘é%’ﬂ%k act1v1 against DNA gyrase,
N( Creal kyl),’, carbartioyl, 20Clal kyl S(0 erein ais

cyclothleﬂmh@ is @ipoat a«mbyetamimgylkt stmwnaﬁovl@ay B )ﬂlg&lﬁﬁtrf’@me eubacterial

hanp 6a| f

speciy QR S ATL I ERTHG SR BT SE AR i

wher eigynfRetic Rﬂﬁbmﬂthla{ ta}’gdt ﬂwemtdﬁamdﬂomz& gorsh and her

may be optionally substituted on carbon by gne or nore
topoigRneerasgh\i aHaeaininithe arhiFgr pranapl wwmnwﬁ%a}m&cocmpmds are
descrlFBl i Yo b Bpu L G ERLOTY POy BRI IRt IBIRd b ki
compbﬂmilﬁﬁiemdi@lﬁb@d me;ia&mt qtblfcgmn Wil 02608 79Chmbpkytale compounds are

0X ano carboc

descr{RQ b B TR SHOI ] S Mo PRAFLH Stk O vt fgpephas also
pubh%%g gﬂeﬁh' %ﬁc:épﬁﬁé &ég&ﬁﬂt g'ant? %ﬁaeﬂalt&bn%@nd%r WO sRRb5149,

ere sal rocyclyl contains an NH noiety
WO200(08 T4ty BR2D0MHE 7548, WOEWOM/S%UMZ(XOG&@&S%N@ group

fromR2-2; 30R 4, -14, RI-S, R2--") and R22
W02§$&8§#§) pendently sel ected from O oal kyl,

C36cy ol ahddiscovered a new class of compounds which are useful for inhibiting
DNA gyrase and / or topoisomerase IV.

According to the present invention there is provided a compound of formula

(XVII):

0 X="
| RS
R'*\ /U\H ‘\,N

N
H
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R4, R R2"1 and R21 i ndependently of each other may
be optionally substituted on carbon by one or nore
R23; and R19, RH and -9 are independently
sel ected From hal o, nitro, Cyano, hydroxy,
tritluoromethoxy, trifitioronmethyl, am no, catboxy,
ear banoyl, nercapto, sul phanoyl, nethyl, ethyl,
nethoxy ethoxy acetyl, z@>a@ibxy, nethylam no,

| ai t ai no t hyl am no, .
or & PR RN R osang: i BIGAIRS et hyl crbary!
h@ihy@gqﬁp@nuyl N, Ar di met hyl car banoyl ,
N, hbllethylcarbannyl Nrnethylhbthﬁlcarbanpglh
nfR ﬁys : mmt@rddyqrylrpr@ 5 mﬁhyq:mbﬁrgh q:tyltoaryl wherein the aryl or

sul. et hyi sui n
hetergsyia SRy e B SR RGO Ayt s g e R s and
wherdig §ik SteRARIRYpriDesNAINTEL inbickySthl PlgasRyh mad e optlonally substituted
N. hUlthyIsquhanpyl or Nmet hyl Net hyl sul phanoyl .
with 3 groupiseleefpé &M Rt i on the term al kyi incl udes both

Stégair“’ F’Gt@f,i]ﬁgfﬁu d‘émﬁég%@ﬁge %f%dkyg%lo pgTs” 60{ ana?igﬂﬁér@m R’ may

beopﬁﬂdﬂbmhbﬁﬁMﬁdbﬁH@WBﬂbwdmebem©n£R§ to |nd|V|duaI aIkyI
groups such as propyl are specific for the s
c Hing Iiﬂéﬂéﬁbeﬁyqsm;%es&ﬁocaﬁlaf e:fowﬁalaﬁt?rsﬁy 3@@8@8 NH

mow&éﬁﬁ tgf%l: rté)‘}' l;ee(frﬂ%nalﬁﬁsmwh Sroup E@e&&f‘ﬁ'om R';

fers to an Ik¥ qroup that has from
1 R'is Selected fromatydnaxyi 1atkios, - V& O(R Hoand aofitrogen lokedon

et R B S S o B SR, 85t pyon o mor
R a'n@q/ﬁ’erelﬂ if]sli%qillﬂrg&n 1irdd Gl fddy @tyl 8&1&8&9{3& 2 mo@f}ﬂhﬁb nitrogen

and the |like. As used herein, the tgrn1 hal 0" refers
may beopftionally substiwtes, byt goby selegied froad'™; Wher e

g%du Sﬂ! dsﬁbsa%e! é\.@)&t grggpg tc%rggr? ?Iﬂd %Je%nlhoﬁg eé)gndgﬂygsglected from

halo, ln[tfd g, Bydrosy Aglind, kerbok$, datiaR®yt; hegeiptd, rsﬁmhmeylofll(,alkyl,
speci fied groups or the substituents being chose
Czsalkmyh ik B Lfosadkevel Cesaliigaels ¢ walkghaylpe, MGpal ylemino,
NG LRSI it B ) iy ho BB AL BRI g
C1alk{18(8), ofherdint & s Gito 2 éa&ikmearhmmh Cﬁalkmgmbohykammo

A A ST TS A LI TN, L —

heteréﬂ\ér}@f}@J Wheteid rl@“ﬁl 'GAA I@Nﬂd@ﬁ@ildleﬂﬂ}b& aflp bﬁﬁ%ﬁ&a?)be Bptibaf) -

a ring sul phur at om nay be ‘optional ly okidised to
substftatednon Iwb@n bxiodepr mbre B neamispl@&rcln@f ghikhdterpeynlylowentains an NH
ter.oc tur artiall tur bed
moiefy RySLaEA R maxpe SruadBL et e 532tk HaeCfip
atRen@ R ik @ﬁuegéndeﬁﬁy; gel@cm&i ﬁbﬁ'ﬁydto‘geﬁ hog&Rryl C%mkoxy,

nitrogen, sul phur or OXY nl ess ot herw se

Csalkaneot, fopdegcydhd " aersteydl: rWheffé@ Bﬁ K edndegendently pf each other

may @ ?p%ﬁ)n%ﬁ‘%@g’gm{lf#geﬁaénbéﬁrﬁ)% AL a %gogg kéa grelg(x{l-L re?rf'ﬂL ) {i hef%gocyclyl

conta&scm Niig $noitth tieat fnufdgaﬁ Ena@ﬂjee)@hoﬁxﬂlyt dubstituted by al gwlqn:teﬂecred from
, @ "heterocyclyl” is an unsaturated, carbon-Iinked,

R ,nnnocycllc r|ng containing 5 or 6 atons of which at

! eﬁstRlo dﬁz % T Féx{%@ﬁ@lﬁke{lé&&ﬁﬂ m I(,Mrcg;%ﬁycloalkyl

oxygen es an ues o

cmalkmmymwlqﬂwhomye Gradighgtithany|iapienia, IN(Cbaﬁﬂkﬂ)fhrbamoyl
N, N(§é;]%¥%%rb£ ! r A }:'1, %{?%gk%mrbi te?}zlpoay (]}{ B’&?@%ﬁg@%nﬂ wherein
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5pi perazinyl, thiazolidinyl, pyrrolidiny-1,
t hi onor phol i no, pyrrolinyl, honopiperazinyl,
3, 5- di oxapi peri di nyl, tetrahydropyranyl, im dazolyl,
pyrimdyl, pyrazi nyI , pyriddZzinyl, isoxazolyl,
N-net hyl pyrrolyl, 4-pyridone, quinolin-4(11-0-one,
1p yridin-2(111)-one, imdazo[1l, 2-a]pyridinyl,
f REoRiand |R3ﬁmdelibnﬂyﬂtl”}od>ﬁ edolmothedniah babpholthdilyesubstltuted on carbon
yTi di nes;N-oxi de and qui nol i ne- N-oxi de. Further
bYO“%?éWBF"e% atf suitable values of the term
" R qE06Y4 %’z%}e 1&%?@&595@}' aaQhed frorﬁlﬁaﬁ)o hitﬂy 'c§=ano hydroxy,
benZot hi azo dinyl and pyrid Sui table
tnﬂucnramn’{hbe}s tnﬂudlamwthyl agEno,|dartioss, M%mm,yuelyaﬁto,eauh)hamoyl methyl,

ethyl, metlcl)oxy, et%%ky, %@f{agé%gﬁ} n}/qtlgylgmglg I?f?l -EBEX %piyal%nv&%zm
dlethﬁﬁh%awﬁfét@wamﬁ&hmoah&@ylaﬂﬁﬂpAmeﬂtyl@afsdm&yl CREth@Barbhmbyl,

contains 112 atons; wherein a - CH2- gout) can

N, Ndmpﬂth)dmbm)dd\’ i\@;ﬂﬂasdeajb@yoyd &’sletl,(ywethﬁaﬂbﬂmgylamles}lylthlo
|
et SIS  TBRG B, KGR BB Tefon

ethox ReHrb@, Wmahyleﬁlpﬁ@ﬁoylcﬂétbsiﬁm@hhﬂloyu NVdifiethylsulphamoyl,
cl opropyl, cycl obutyl, - oxocycl opent yl
NNdl@%i’é’l%h@ﬁWb’ 1 or P@W@’W@W .ohexyl , cycl ohexenyl ,
phenyl, rtaplithyl, tetralinyl, i ndanyl or
| - oxoi ndanyl . A parti cuI ar exanple of "carbocyclyl"” is
phenyl. An exanple of "Cl. 6al karaoyl oxy" is acetoxy.

Exanpl_es of oal koxycarh tryI are
20met BB ﬂy& g}qgt?}(ﬁ:gp %@Hm@l y]t}gﬁlyfles haqth stzajght and branched chain

yd 1 1 and ¢-butyl.
alkyl %réw%qj%oxycarg’b oCr% )?E&%fmhaﬁde% met ¥1hethyl propy isopropyl and ¢-buty

are met hoxyéar bonyl ai ni no,
Howesthretaresreh mnpklazmduab alkml granpk suchas propybharb epsdiafonthe straight

chain mebsgg{(?e)ﬁy E&"é (g}g)ggfsglgvx tl%tg%@{?ggl}: gtﬁ.F%%en%é? g)l(%s.and
Nis@iheRin, et et d@aratkyPr &EEerbYdr?eﬂkﬁCgmL@%ﬂﬂia@ Fro 1 to 6
C| oalkyIS(O) wherein a is 2" are 1nethylthio,

carbog tatpyhst i vehich mmn@alqﬁ mmbom@nw@ubwum Wit group.

Repreﬁ?%ﬁ'ilv‘%lgm s ﬂch%xwg% -l %( @y(gﬁlo%yl ) an no"

CHCH(€HyeHhphiom)| THiaMl, sidwbaikno. Exanpl es of
N(Cl_6al kyl) 2am no" are di- N net hyI am no,

_ rsiyssa Reters therfearmnTeale; yrefaw Hetlppathions: bres%w%@def

CQ)Vﬁer t g{lgr?dtl S@tlﬂl%Flé aYé p—}gsgl} gJOlé%/(Lnenyl c;'ri %F(R@gil}rl% to bea%n erstood

that tlﬂs ﬂeﬁmﬁmy includéanip blﬂistlﬁfenf%(beldg- d¢hGden ﬁahloyl&))ﬁt]iepbemﬁgd groups or
(et hypsul phanmoyl and et h t.i | phanoyl .
the s@%&smé Seigg cﬁml ém&wyl?sqt(t %ﬁ@ﬂ)fs 5¢igroupse

l\l—"%\mrret {1%8/ %H%Q%%Eﬁ‘ﬁ%ﬁ% Bﬂsé)t(ugirirtg gg ut(lﬁaturated mono or bicyclic

ring coMafinné IIZ)alt()msaﬂfwhmh lat' least @naratolny sab seocfarth ortydgearsulphur or

oxygeel{\'h ; rrglggdo rsib gtg%%a nﬁileﬁal?eecarbonpr nitrogen linked, wherein a -CH;-
Onheshph@ Hoa ear 1l

grouﬂ&%h@ﬁil%é}%ﬁﬁgm%l kox )gﬁgdr bai %oyp are wlona 4

oxidisrslth dmynathenﬁecvadt(ehw omwa,spc@@;f rﬂcqomxstamnrao‘&latewf’/CM” is a saturated,

partla?l;'e%nﬁ_ %Eq £y n_szm&% ﬁ%ﬁlg é)ﬁgﬂ’lmg%g or %)a?oms chh at least

one al¥niR! dsberNréth MOXOLRA] SLOsak Bﬂﬂﬁ%enﬁxm?| ﬁﬁe@fotﬁerwise specified, be
" C36cycl oal kyl " are cycl opropy obut

carbogyes ngingspyinkecth @ -€Ylet givep yan enizansll lége aﬁrplaceg by a -C(0)-and a ring
sulph}iggt()gllmggﬁé ﬁgtwnldflg Q%g?ﬁﬁc? F(Mn tﬂ%: RYLHE&T H0a ARfer aspect of the

"NclV - (Cr 6al ky1) 2ur ei do are N N -di net hyl urei do and
Nrm et hyl - V-i sopropyl urei do. Exanpl es of
"N - (G ., 6ai kyl)hydrazi nocar bonyl " are
Nf i - met hyl hydr azi nocar honyl and
N -isopropyt hydrazi nocar bonyl . Exanpl es of

o~
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15i sopr opyl sul phortyl and r-butyl sul phonyl . Exanpl es

of "C3..6cycloal kyl" are cycl opropyl and cycl ohexyl, A

corrpound of formula (XVII1), (XIX), or (XX), may form

stable acid or basic salts,” ‘&nd in such cases

adm nistration of a conpound as a salt may be

appropriate, and pharmaceutically acceptable salts may
invenkien aetieteityeydgiMient invaalratoet dadds-liiket, rasnddgelsering containing 5 or 6

20 [ bed foll
atom Y WGk ALIEHR A1 O BB s8BI s tioge b egpvgen. Exarmples and
sulta‘tﬁg Qh b5 tﬁé‘t1 %Hfé;b I8y apesylihbNab&idyl I‘i)é%'d?ﬁ Byranyl,

ycero hat e, fur narate, hydrochl or
pyrrolyl,tpsamlylnmbibmzelyl,tladdl}’laqwna]lyh tlQlleexdsl Brbefierdignolyl, thiadiazolyl,

R T R i e
3,5- dﬁbth @@xh&in {eftr%.h}'ﬂrﬁpﬂgg%ﬂ ﬁﬁhizfé)l}& U{}lhlnﬁﬁylaﬁyﬁlziﬁﬂ Ipyﬂ&dzmyl

Sexa um an i ne earth netal

1soxas<dlyh J\f mﬁthé'immbé Tayidang oHnelighdS)wre, rimidor-gddione,
1m1daﬁ9nfnénf-a 2k tdm ié)£1| 13&%&1& é?f@}—l%yperl ﬁlﬁlg%{)&r&gg éi})?ﬁlne-N -oxide and

qumdlillnbﬁ‘#’lbmldamlﬁ?&wr Skahplésgid zutes1e yahlaén (ff&he term “heterocyclyl” are
(2- hydr oxyet hypam ne, .N-neth gl ucam nc and

thlaz@aﬂ ﬂama&nﬂsbwewlaa@ 8 mﬂadmw‘hwméyl SuitARlF exqmlps ofne
nitro %‘wc“&g% ﬁéte%%%&?]};’ga‘?ggﬁggir@gng,ﬁ) }%eﬁgmﬁ‘ 41 %géﬁdnq hayi96d 1m1dazol 1-

e catl or ani ons.
yl. 30preferred phannaceutically-acceptable salt is the

sodi um sal f aci

SR b el ispsatsited aarlly smtas o pesuratd Fongr bicyelic

carboftfng B8 oR M- 82 hiBms! WRerSMOSETH,- $RUBLBA opidhall§ be replaced bya
preferred whether pharnaceutical’ly- acceptabl e or not

-C(O)-. Barticularly “carbooyickykii in atrhenogydmammg omtasping §r dtatqras IR bicyclic

De aid d tha of th
ring SRg 35 1031 RePUST VRS EK RS e B RTSonf
cyclobatyl,an®dcyelopéityl Batopehgl [ytisyerenyl) r@“dﬁ@ﬁylvw}fclb}i&xéﬂyﬂ,&‘phenyl

sp ecificafion can represent only one of the possible
naphﬂuahttfmah@vh adppylips 1-qxoindgnylo Aipartigwdps c3e8plg ofh a%rb?qyélyl is phenyl.

| B R TRAAS 0B s A GBI bR igbcycarbonyt” are
methﬁxﬁclafb‘)ngle etlhbﬁydaﬂﬂ)rr]ujrla }nehl}d T mtachaﬂj@ﬁyl Euhmp’&s ot f Ior m

utilise wthin the ormu e rawu n I mul ae
“CrogKay AEOnYeriRey qrﬁn@t@ﬁ@%%r‘?wgq%ﬂ, %%QFYF%TEP@%‘H%H o1 3nd
t.butﬁﬁgg@g?gg@l&g ggmf s bkt O] l’k%k Cark %&%,ﬁg&hbiy b ;Isrep&s/

e Sspecl |ca i on enconpasses al
ExanpdessifiiCe sdlkartoghmering” dro formanfide, heetemidvomddsopipaxiaminot Examples

f ich it bl h
of “dﬁ?ajfsﬂﬁ@a Pt 190 lo3h el B a sy RS PetelsisBing
ethyl.glf} fiyl, hlesyMahdi e@@ls@%ﬁﬁﬁ' Ekzﬁﬁipl@éloit @%ﬁk&ﬂfd}h b &€ prépibti and

at certain corrpoun s of formula (XVIl1),

(MX),
acetybrE)(am}es of & Nt(&hnalbﬂ)mymmemqiwlmylr@m efhylaraigo caxdsemes of

« hu ccord ibSt in, and

N, Ng@d ?@%Y@?@Eﬂ 9 Fre %lpt &%ﬁﬁ act dl\?Q\?gtlh l)fgg%lgrﬁﬁg forns,

N-ethSRNEMEDTRAIAGE Examipl o F* Chlalmlyy’@é pinyk allyll dndi ISpﬁopert}e Examples
understood. that the present 15invention enconpasses

of “Canylkymt eprecthyaph il qaewxpyhand reropysyly kupples obr

[13 t
V-6 RSB IR AR Cate . Bhe Bl ThHltofp ald R Dol Flfimples of
“N, NgﬁgﬂkylehaMylf ade,Ne(ﬁhﬁethglesulphamoM el ng wel I known

e a w to prepare optj.cC ctive fgjtus (for
N- (rr@sbahp’r'éet{l U?réemoer .Fagmafestoﬁte‘kr@ @%(#@CPEP@HW ad®
methgf?m{u){ ohy Za{dl B 14 BHD B AMER E)@hp?éérﬂfhﬁﬁNf(Cf Ea‘ﬂ@l)zcarbamoyl” are
I'Ty-active starting materi al s, hir

synthesis, by enzymatic resol ution, by

20bi ot ransf ormation, or by chromatographi c separation
using a chiral stationary phase) and how
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to determ ne efficacy for the inhibition of DNA gyrase

and/ or topoisonerase |V by the standard tests

descri bed hereinafter. It is also to be

understood that certain coﬁﬂo‘unds of the fornul a

(XVIT1), (XIX), or (XX), and salts thereof can exi st

in solvated as well as unsolvated folios such as, for
dimetRpemanphionplyahd ahehlyl éthylminddarbomyt. GExbaplesdér st ood t hat
.. .Lhe inyention enconpasses .all such sal vated formns
N-CopERRDFRPEEY! Dﬂz&_rﬁ%}ﬁw@m&waﬁo P%a?@%ya@é“qcvbmﬂ-
ExampRELE N AN IC iR ABMbatbjIakle val ues for

ertain su uents and groups referred to in this
N-methybdFhethaxyamnodesy] wal NesethpyNethesgamigeearbonyl. Examples of

« 4 at i th f definiti d
oo SRRt Svitbirtr ettt b 6 SdMr Framples o
“N'-(QhIKyDEred i HaNC ey 38doubd NeakbropyRirgido SHRGARS of
represents a parti cul ar and i ndependent aspect of this

“N'.Ni-twentkybrreidn” andf Nedimstivdercidormdifraneavtp¥isepsorluteide-

i nvent.i ar t , L ORR :
Eramp RGP (GO B FARRaf gt 4 Vel igindGpfBonyl and
-isopRepyiBfdraziiiRa®onyl. BxarfpledbOrN'N'-(@ncaliofRBBydraziocarbonyl” are
-menbered aryl or a 5- or_ 6-nenbered heterear

I
N'N-dimetillydravanogagponyrand dY apeshyly)V ’-iisgprgbylhbqu;ipwar%rfyl. Examples of

R L e

t-butyl phormiaatiyo. tHxamipled od € nsalkggul iiengpiniinstathonyl” are
ubstituted with a group, sel ected.from RS8:

methylpulghpnylieBasaERAY L SOPRARY] am%agnq%ﬁo&wed by

t-butyfésgﬂnﬂ%ln l_a(r?f}{(wah:)onyﬂliflgmglf.b of fléﬁi‘?{llsgs;ugﬂltoihx&p@ré Hl%tlﬂ'lls%l—iﬂonyl,

sisting of phéenyl, ridiny i azol yl .
isoprapyttubongdnddibgnisulpfontyh & xeoppes vl €3 sy ploakkehit axel cystopropyl and
1 forirul a. (XVIll), R29 is selected fromthe group
cyclohgxydi sting of pyridinyl, thiazolyl, and phenyl,
wher ei A céhifordfdbrvlia (XVIAY, QKYL), oF (RS MAy fRx sBdle acid or basic

optional |l y substituted on one or nore carbon atomwth

salts, emdinoyuchnspsss Ritinisttian afia co@POIHAIH S Aayt ee2PRERE G LR ard
pharn?JceltltE]ceellll}/ rell\c/cee%{alb?ensa § Ienagl%% rn"?ascﬁ%Sfec%ngé(ntfcogalrﬂ“etﬁods such as those

described following.

Suitable pharmaceutically-acceptable salts include acid addition salts such as
methanesulfonate, tosylate, a-glycerophosphate, fumarate, hydrochloride, citrate, maleate,
tartrate and (less preferably) hydrobromide. Also suitable are salts formed with phosphoric
and sulfuric acid. In another aspect suitable salts are base salts such as an alkali metal salt for
example sodium, an alkaline earth metal salt for example calcium or magnesium, an organic
amine salt for example triethylamine, morpholine, N-methylpiperidine, N-ethylpiperidine,
procaine, dibenzylamine, N, N-dibenzylethylamine, tris-(2-hydroxyethyl)amine, N-methyl
d-glucamine and amino acids such as lysine. There may be more than one cation or anion
depending on the number of charged functions and the valency of the cations or anions. A
preferred pharmaceutically-acceptable salt is the sodium salt.

However, to facilitate isolation of the salt during preparation, salts which are
less soluble in the chosen solvent may be preferred whether pharmaceutically-acceptable or

not.
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(XIX); (XIX) or a pharmaceutically acceptable
salt thereof, wherein RI, R5, and Rl | are defined as
for 20 formul a (XW). and X is defined as in formula
(XVII1). In another enbodi meht t he conpounds of the
invention are represented by formula (XX) or a

phar maceutically acceptable salt thereof, wherein RI,
R5, anwitRirethe pﬁﬂeraﬁn\feﬁmoiﬁ arismel e (ndeistdo}i thaaactodipoand of the
defined as in forgula ( t her

formgp ¥ ¥ HRriX 1659, qrﬂsxemhal%erﬁmvs@mwhsyﬁ?wa o
tauto%@&%[)ﬁ glﬁgg}rag Ell're?fofgl}l;lgigrﬁ%ﬂx,tﬁ Withif tHis zﬂ:ciﬂcﬁill&y cl:an r@present only one

I n anot
of theepﬂssﬂblmnmnwﬁctfdnmsc Hripmmdmdmmodsbattﬂmjmbwtfoommmpasses any

e S B S oA BE 0 P A i
merel%fQ() )éh?(})ne fhﬁtc{rﬁ@@cl forRd uliBsedtwirtlin the formulae drawifipsaBé fi®fulae

nbodi nent of the conmpounds represented by fornula
drawmgs/wuuh)n th(s)gpxylﬁcqtmn(cxx}reprmnt enlnpug offba possible atomeric forms and

d
it is t%g? un eggtgg%% é]te SR%Cllfn(paglﬁl’g teScorrr? a:,r%ess %ﬂ %gstl‘t?lg {J@iﬂ%@%ﬂg of the
compeQAIROUARE nbEREEHER! Bt Dyhich it dednPdskible toShovg gPaphically herein.

het eroeyel y1; wherein if said heteneyel yl contains an
The SaNﬁaPHb‘?Séf))‘POmlﬁa’tmdfﬁaﬂTFf‘égen may be optionally

substif ULe n‘g gﬁf r@m?t'é&) P? %E SGhEs t:}j;g Pt Bk certain c%mg@unds of

anot her e conpounds represente
formiila (XWIIH),((XIX), d%l(KK)B:olnSanpyr( agyyrimettibalzsobytituted carbon and/or

benzot hi azol y phe and i daz
sulphy5 0T, 416 rH BRI oD %138@%68@10?‘&) Pl pdgecemic
form@ % ot R UM b P ex HibhiPBol FmbSHRE. i) te be understood that the present

invention encompasses any racemic, optically-active, polymorphic or stereoisomeric form, or

{ @]

mixtures thereof, which form possesses properties useful in the inhibition of DNA gyrase and
/ or topoisomerase IV, it being well known in the art how to prepare optically-active forms
(for example, by resolution of the racemic form by recrystallization techniques, by synthesis
from optically-active starting materials, by chiral synthesis, by enzymatic resolution, by
biotransformation, or by chromatographic separation using a chiral stationary phase) and how
to determine efficacy for the inhibition of DNA gyrase and / or topoisomerase IV by the
standard tests described hereinafter.

It is also to be understood that certain compounds of the formula (XVIII),
(XIX), or (XX), and salts thereof can exist in solvated as well as unsolvated forms such as, for
example, hydrated forms. It is to be understood that the invention encompasses all such
solvated forms which inhibit DNA gyrase and / or topoisomerase V.

There follow particular and suitable values for certain substituents and groups
referred to in this specification. These values may be used where appropriate with any of the
definitions and embodiments disclosed hereinbefore, or hereinafter. For the avoidance of
doubt each stated species represents a particular and independent aspect of this invention.

In another embodiment the compounds of the invention are represented by formula

(XVIII):



I n anot her enbodi nent of the conpounds represented by
formula (X VII1), Ring Bis thiazolyl. In another
enbodi ment of the conpoundsﬁ{epresented by formul a
(XVI11), Ring Bis 25benzotHiazolyl. In another

enbodi nent of the conpounds represented by fornmula (XV
), Ring B is phenyl. I n anot her enbodi nent of
the conmpounds represented by.d or XVI11), Ring B

i s irnidazo[1,2-a]pyridinyi. [§&r

(XVI1l), Rng Bis qg-4(}%1) n another
enmbodi nent of the coffpounds réoresented B fornula
(XVI'11), Ring B pgzj Fa=2(-1H) - one. In one
enbodi nent of th.gyco unds’ represented by fornul a
(XVIT1) (XIX), or (XX), R5 is selected from hydroxy,
-N(Wb) (R16) and a nitrogeqﬁhnq ed bet er ocycl y1;
wherein. if said nitrogen |inked heterocyciyl contains

oraphmnawutimllgtagceptahte saltthesehwheigitbe optional |y
12€uQ§a ﬁ@ ed, by a woup selected fromR s. In
¥ nent of the conpounds represented by
5 f @Ml 236 -éMibleteld, ar8r %)5- 00 6-rthbdred hé&teddyll,OxyereiaMhd @yl &
Cmal kox.y, an NAC i 4al kyl )am no, an

heterqavyl/ls Pptquall]y avrbefiprecthhene ermels carbon atom with one or more R'!; and
4 I n
el BT O, BGES) bl PSSty st

with ev\gl’b’apeﬂectedfrﬁﬁnng8 1117: and wherein.
WICL. 4a|kyCarn|no V, N-( C14a1kyparn|no
SRogHR PS tsicRBPRERISTEDIS RIS ﬁoynglak(&"lwt RipgBis

0 e R21.
10 select %ﬁgﬂgtthﬁgr @%o%ﬁn%ﬁﬁ@%gﬁ Wé]ﬁ%o%ﬁidtg{ar e r'esent ed by
f dm andthercanmhmdirpem of the(cpours neprwaitai:b;et‘brﬁuubr(KVIII), R is

select% g%gli( eﬁf?a@gg)lﬁglg g (.gin LI Nﬁ 5{3 a%élvﬂaﬁ(}/ﬁﬁwgﬁvqlerem the pyr1d1ny1
thlazo(ﬂll (ﬁ?hlﬂ:ﬁ)yl|ma}@e_(§f{’1|oh£lﬁys®§tlt‘&?erdhﬂl%lo\f Imoré G4rBoR BREN®1th one or more

ment of the coripounds represented by fornula
(XIX) or (XX), R5 is selected fron1hydroxy, nethoxy,

d
15 CinentaReR RIS e RO aento o iy formula
(x1xyethoxy or cycl opropyl . I n anot her enbodi nent of

the conpounds represented by fornula (XVI11), (XIX),
or 200, R5 is selected fFdm hydroxy, methoxy, ethoxy,
met hyl ar ni no, butyl am no, et opr opy®Pani no and

nmet hoxyam no. Therefore \in a f 5 aspect of
the invention there is privide8 a ound of fonnul a
(XVI11) (as depicted above) : is Cal kyl;
Ring Bis pyridyl, thiazolyl ben~Qxhu@zon|, phenyl
and i m dazo[ 1, 2- alpyqbdin : sel ected from
hydr oxy, Cl 6alkoxy d R16); and Wb and W6 are
i ndependent |y §%hept fr H rogen, Cl.6alky1l,

C, .. 6alkoxy or H H

XIX)
or a pharmaceutically acceptable salt thereof, wherein R', R’, and R'" are defined as for

20  formula (XVIII), and X is defined as in formula (XVIII).

In another embodiment the compounds of the invention are represented by formula

(XX):
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car boeyely1l; - 12 - R29 is selected fromthe
group consisting of pyridinyl, thiazolyl and phenyl,
wherei n the pyridinyl, thiaiglyl or phenyl may be
optionally substituted on dne or nore carbon atomw th
one or nore R'; and R '1, for each occurrence,
I's i ndependently selected fromhalo, Chollryl, or c
ghal oal kyl ; or a pharmac®itically acceptable salt

t her eof Therefore ima further aspect of the

i nvention there is provided—a\conpound)of fornula
(XVI1'1) (as depicted above) whgrein: is ethyl;
Ring Bis pyridyl, ti azoly bend i ¥, phenyl
and imdazo[1,2-a]pyridinyl;|and [R5 I)s sel'ected front
hydr oxy, nethoxy, ethQxy, arrgi no, butyl arnino,
cycl opropyl am no and th yanfno; R29 is sel ected
front the grouRiconsi'stingsef pyridinyl, thiazolyl,
and phenyl, wherei Nt heN Npyridinyl, thiazolyl or
phenyl may be opti&hallv substituted on one or nore

carbon atomw th 15 one or e R11; and for each
occurrence, is independentl| el ected from fluoro,

or a phidrh 4t QM taBYdptabd sabitthatkof, MheRiPRERTBLRIR T @2 defined as for
acceptabl e salt thereof. Therefore in a

formifla (XN&H),aagdecis dsfinedhas indommils GRVIMEre is provided a

d of, f | 2,20 (X -
o0ey i Eref B B foolBhed BERARRLEA IR, X0, o
XX Hri9¥ YaloCd CHadlkaxy CartehloalyRr (pheryl. R15 and R are

I ndependently sel ected from hydrogen, CL.6al kyl,
C1, 6allRénrgthef erabedimenicafyhe Cmuzéwepr@erﬁﬁf @y fagmulzKYIID,
é?? J.oal . or a pharmaceutically acceptable
oﬂxgéﬁt g@ﬁ%?ﬂ?ﬁgy%fore in a further aspect of the
i nventlhanothbeerabodimpniofitiecbneponadpeprederdéd by faroiuba VL),

(XIXS,%Sr &%’I Ig;g%thz%,li).ove) wherein: Rl is ethyl;
In another embodiment of the compounds represented by formula (XVIII),
(XIX), or (XX), R? is hydrogen.
In one embodiment of the compounds represented by formula (XVIII), Ring B
is carbocyclyl.

In another embodiment of the compounds represented by formula (XVIII), Ring B is
or heterocyclyl; wherein if said heterocyclyl contains an -NH- moiety that nitrogen may be
optionally substituted by a group selected from R™.

In another embodiment of the compounds represented by formula (XVIII), Ring B is
pyridyl, thiazolyl, benzothiazolyl, phenyl and imidazo[1,2-a]pyridinyl.

In another embodiment of the compounds represented by formula (XVIII), Ring B is
pyridyl.

In another embodiment of the compounds represented by formula (XVIII), Ring B is
thiazolyl.

In another embodiment of the compounds represented by formula (XVIII), Ring B is
benzothiazolyl.

In another embodiment of the compounds represented by formula (XVIII), Ring B is
phenyl.
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30R5 is selected from hydroxy, methoxy,

et hoxy, but yl anni no, cycl opropyl am no and net hoxyanmo;
and R11, for each occurrencg, is independently
selected fromfluoro, trifluoronethyl, or - 13 - or a
pharmaceutically acceptable salt thereof

Particul ar conpounds of the invention are the

c brpoting smbbdintent EX tiepbmppuesabpresentddi byHfopnelai @¥IIY), Ring B is
N i her ipdependent aspect of the invention. In
lmlda?‘{xr&f‘?zl’yrgg cts, the present invention also conprises
afy adotier @mbdRincer 8RR EBAPo dstrBstcfendiiiye®rmula (XVIIW), Ring B is
~one enbodi nent of the invention are provided conpounds
quinol-4flghmriea (XVI11), (XIX), or (XX), in. an alternative

S D S
pyridih/2(BHf-bid. her aspect the present invention provides a

process for preparing a 1Qconpound of foinatila
( Jopng gmbqdinxyt of dhe goxpgoungdsy regresented by formula (XVIII), (XIX), or

Ecalql - t . ) .
o0 B3 TR L5855 ELEL SR P Lyt s
if saidMitrbgen linked sisiekdcyolfyl esntaindamayii- mogaynthat cilrepersmay bt pptionally
standard techni ques. Waen an optically active form of
substifutedyppnd groupseleethe HoRyBnt i on is required, it 15may be

oht alJied eﬁ%oﬁﬂﬁﬁf 0P theQdbn AL HeB&1tADRY B rRiRYKIUTBS(XIX), or
y acti ‘3 ( d

usi ng an optica starting material (forned,
(XX),fRo'is aydopy,eamiby, 26 ymtkekyj o N{Guelkdpnmufo,ansViM@EhLakyl)amino, or

actio tep), or hy resolution of.a racen.c form of
an V- {FeStedio0tay. Fharehihs Sordhondds P el EEERARe OO or more
carboR hRERAVKILonOSr AYredF OFALAE AR IN- @ SR &hirNNIV-(C, 4alkyl)amino,
di ast ereoi soi ners (when produced) Enzymatic techni ques

or N-(faycyaledkhemisemay be optietrdlypnbgitviad oo ane pr eprd eaabanatoms with
act i vexjconpounds and/or internediates 20Simlarly,
one o MRH ™ pure regi oi somer of a conpound of the invention

IS I equhidiBer dniboi@yedl® e @infpRUndyreprEENENBy QiinulE V),
the above procedures using a pure regioi sanercas a . s
(XIX} pa (X XhQ rinsdeited fromrhydgoxyeSosalitaxarmngNMRm6k U @hggein R~ and

L
ver e feah@ter @fibddiiieiof kKlencoatpoydSrepieRated by farmuta/(XVIII),
xS TRl B3l SChLLS ST RBSE0: whrein
and R B5ensdenty B0 EP lm Musin, SetloP BHOR AR, o oronst
106 Bnatherctni mrsmedif shendongroubds teprelveifed By furffubr (¥MII),FIXIX), or
(XX),71%5 iis rs]!éllect{él o?ni Il#}tgrg)?y? trnaettlrleo’xy, ethoxy, methylamino, butylamino,
cyclopropylamino and methoxyamino.
Therefore in a further aspect of the invention there is provided a compound of formula
(XVIII) (as depicted above) wherein:
R'is C,galkyl;
Ring B is pyridyl, thiazolyl, benzothiazolyl, phenyl and imidazo[1,2-a]pyridinyl,
R’ is selected from hydroxy, Calkoxy and ~NR" )(R”’); and
R' and R'® are independently selected from hydrogen, Calkyl, C;.¢alkoxy or

carbocyclyl;
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5.5 mM magnesi um chloride, 0.5 irriM

et hyl enedi am netetraacetic acid, 5%glycerol, 1 RIM
1,4-Dithio-DL-threital, 200 ni 1/44 bovi ne serum

al bum n, 16 ug/int sheared'égrnon sperm DNA, 4 VE.

coil GyrA 4 n'vl E adi GrB, 250 tMATP, and

corrgound i n di met hyl sul foxi de. Reactions were quenched

WR his56lectet] fwin therpoupiconsistiyd oo yeidingil ablaizolel, gné phenyl, wherein the

.defecti reagent cant ai ni 1.2.i mal achite green :
pyndw]; ﬁam‘f 9 g?n may, op_tloﬁ}a%{ SUQFHH}E’?{I&H](WBM] [ rgon atom with
one of flbfeRYdsat €, and 1 M hydrochloric acid. Plates were

read in an absorbance plate reader at 625 inn and

p& cden cach hrpirtanes iy idgeenderttiesetested fram alouSi-sidkyl, or ci-
haloﬁf.(rfgt hyl sul f oxi de (2% -containing reactions as 0%
6 I'hi bi tion and novobi oci n-containing (2 JAM reactions

asr 1 p0%maebitlvally abceptibly altsherésfrpound pot ency was

based on_ 1 Cso 5 neasurenments determ ned fromreactions

pahersforsdn p furthes agneskefiibe nyentian themefizponided gppepagnd of formula

- kb nds were tested for inhibition

(XVIig?rt%gg |1§%(?re9§1b§’g) %E%%ase activity as descri bed above

for OR'Bsetkgiept the 100R1 reactions contained the

faql.l ow.ng: . i M TRI'S buffer pH 8, 50 mV a um.
2 Sipebds Besidit tﬁ@@ﬂlagibeﬂ%%ulwﬁ%ﬁlyldﬁze bl %@?ngﬁ?ﬂgfmrnﬂ; and
1Q% bl il oMy lfi§! hethox ) -e%%’ 1REthlyrartmno, Duli#itho
sheared sal non Sperm DNA, T0 ri ME col/ ParC”  tO nME
cyclopropylamipzy #d méboRyaNdn&TP, and conpound in
diaet hyl sul. f.oxi de. Conpound pot en . based | C50 .
oot P e OB e o T LY B o ARGERPT, Wherein the
pyridihbE tfﬁﬁﬁ)‘fdﬁr&ﬁ?h@fyl Hhydef dpeibilty 05MRA10n A0 6L Mok AarfitSatom with
Con'pou‘g s of the invention generally have |1 C50 val ues
one opMOENORYIdnt i n one or 15both assays described herein
abov J I f knhi bi t
q/%? i I?Or Aeflgé g(écuacglpé\; #{%ﬁﬁé&lﬁéﬂtéﬁ&%&%ﬁl rflp({lmmhﬂgllo, {r}flu%pox'r?éthyl, or
ethyl;nol ybdat ei mal achi t e geen-based phosphate detection
assay_ (Lanzetta, P. A, L. J. Alvarez, P. S. Reinach,
afB2 pharmaceylically acopptable splidherepd. 97) . Assays were
p .
CanFATOTE . R binl of (R R Rt o R e fAund of formula
XIX)pom@XN)uas depetted ehovePwBe®imi M nagnesi um chl ori de, 1.0
mM et hyl.epnedi.ar ni netetraacetic acid, 5%glycerol, 2 mMV
, it AT gl-@tll_l?l?ﬂ’r eitol, 400 ri M bovine serum al bunmin, 5
] 19/ MR3$OQME A Béth MBroxpecC gga% add ZREOMR!cpldl O/ TA,
1.25 riMS. aureus GyrB, 500 RM ATP, and conpound in
diRneartshR S atef i enpaderRlysstectsd Srome hedrqgem Enealkyli €hsalisxyRe
b of gl ni um nol ybdat emal achite green detection reagent
carboYei¥-# ng 1.2 rnM nal achi te STECEL hydrochl oride, 8.5
r RV RhaRrappdikyh) o6, yhaedirylt et rahydrate, and 1 M
hydrochloric acid. Plates were read in an absorbance
pPh# eharargatically sgpighlesali thiseeadent i nhi bition val ues
| .
(30feBak it Rt ORI BB tborB iBrided a cqmpound of formula
XVIIpuo(X X (a3-depittal abong) whdbih: r eacti ons as 100%
I nhi bi ti.on, controls. Conpound potency was based on
1050 RedsHP¥nents determned from reactions per f or med
| RSt r i
R 1A 5 ol AR, iy
cyclogiSpylanireyans mdikasalise andl ues for representative

¢ %m? ?(l)'lrne%gh 8I:cutrrr(]arelcé, ?sv i% (taﬂe?lgéntly_sellégtea ﬁ-g?nbh%‘or]é, trifluoromethyl, or

ethyl;
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Exanpl e Nunber 1050 (.1M 17 0.266 19 0.846 36 0.0168
39 0.014 Table 2 shows S. aUrCUS (8 AUy GyrB
ATPase percent inhibition f compounds of the
invention tit a conpound c'oﬁiént ration of 12.5 ji M
unl ess otherw se noted. Table % i nhibition (RT44)
3.02 99.14 55.01 84.03 63 97.38 81.52

or a pharmaceutically acceptable salt thereof.

Particular compounds of the invention are the compounds of the Examples, each of
which provides a further independent aspect of the invention. In further aspects, the present
invention also comprises any two or more compounds of the Examples.

In one embodiment of the invention are provided compounds of formula (XVIII),
(XIX), or (XX), in an alternative embodiment are provided pharmaceutically-acceptable salts
of compounds of formula (XVIII), (XIX), or (XX).

In a further aspect the present invention provides a process for preparing a
compound of formula (XVIII), (XIX), or (XX), or a pharmaceutically-acceptable salt
thereof.

The formation of a pharmaceutically-acceptable salt is within the skill of an ordinary
organic chemist using standard techniques.

When an optically active form of a compound of the invention is required, it
may be obtained by carrying out one of the above procedures using an optically active starting
material (formed, for example, by asymmetric induction of a suitable reaction step), or by
resolution of a racemic form of the compound or intermediate using a standard procedure, or
by chromatographic separation of diastereoisomers (when produced). Enzymatic techniques
may also be useful for the preparation of optically active compounds and/or intermediates.

Similarly, when a pure regioisomer of a compound of the invention is required,
it may be obtained by carrying out one of the above procedures using a pure regioisomer as a
starting material, or by resolution of a mixture of the regioisomers or intermediates using a
standard procedure.

Enzyme Potency Testing Methods

Compounds were tested for inhibition of 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 were performed in multiwell plates
in 100pl reactions containing: 50 mM TRIS buffer pH 7.5, 75 mM ammonium acetate,

5.5 mM magnesium chloride, 0.5 mM ethylenediaminetetraacetic acid, 5% glycerol, 1 mM
1,4-Dithio-DL-threitol, 200 nM bovine serum albumin, 16 pg/ml sheared salmon sperm
DNA, 4 nM E. coli GyrA, 4 nM E. coli GyrB, 250 uM ATP, and compound in
dimethylsulfoxide. Reactions were quenched with 150 pl of ammonium molybdate/malachite

green detection reagent containing 1.2 mM malachite green hydrochloride, 8.5 mM
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93.50 92.57 Not avail able 92.58 98.96 99.45* 97.89
1.28* 99.12 100.72 95.06 98.41 - 16 - 77.09 91.81
98.99 83.74 14

ammonium molybdate tetrahydrate, and 1 M hydrochloric acid. Plates were read in an
absorbance plate reader at 625 nm and percent inhibition values were calculated using
dimethylsulfoxide (2%)-containing reactions as 0% inhibition and novobiocin-containing

(2 uM) reactions as 100% inhibition controls. Compound potency was based on ICs
measurements determined from reactions performed in the presence of 10 different compound
concentrations.

Compounds were tested for inhibition of topoisomerase IV ATPase activity as
described above for GyrB except the 100l reactions contained the following: 20 mM TRIS
buffer pH 8, 50 mM ammonium acetate, 8 mM magnesium chloride, 5% glycerol, 5 mM
1,4-Dithio-DL-threitol, 0.005% Brij-35, 5 pg/ml sheared salmon sperm DNA, 10 nM E. coli
ParC, 10 nM E. coli ParE, 160 uM ATP, and compound in dimethylsulfoxide. Compound
potency was based on ICsy measurements determined from reactions performed in the
presence of 10 different compound concentrations.

Compounds of the invention generally have ICsy values of <200ug/ml in one or
both assays described herein above.

Compounds were tested for inhibition of 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 were performed in multiwell plates
in 100pl reactions containing: 50 mM Hepes buffer pH 7.5, 75 mM ammonium acetate,

8.0 mM magnesium chloride, 1.0 mM ethylenediaminetetraacetic acid, 5% glycerol, 2 mM
1,4-Dithio-DL-threitol, 400 nM bovine serum albumin, 5 pug/ml sheared salmon sperm DNA,
1.25 aM E. coli GyrA, 1.25 nM S. aureus GyrB, 500 uM ATP, and compound in
dimethylsulfoxide. Reactions were quenched with 150 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 were read in an
absorbance plate reader at 650 nm and percent inhibition values were calculated using
dimethylsulfoxide (2%)-containing reactions as 0% inhibition and novobiocin-containing
(2 uM) reactions as 100% inhibition controls. Compound potency was based on ICsg
measurements determined from reactions performed in the presence of 10 different compound
concentrations.

Table 1 shows S. aureus (SAU) GyrB ATPase ICs; values for representative

compounds of the invention.



26.89 Not avail able Not avail abl e Not avail abl e Not
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94.93 86 87 88 189 9( 99. 88 gbt avai | abl e Not
avai |l abl e 86. 13 -15-

Table 1
Example Number ICsp (WM)
17 0.266
19 0.846
36 0.0168
39 0.014

Table 2 shows S. aureus (SAU) GyrB ATPase percent inhibition for compounds of the

invention at a compound concentration of 12.5 uM unless otherwise noted.

Table 2
Example Number % Inhibition (uM)

1 3.02
2 99.14
3 55.01
4 84.03
5 63.73
6 99.74
7 97.38
8 81.52
9 93.50
10 92.57
11 Not available
12 92.58
13 98.96
14 99.45%*
15 97.89
16 1.28*
17 99.12
18 100.72
19 95.06
20 98.41




19.71 11698. 74

118
96. 24 95. 06

117

- 19 -
119 120 121
122 101.33 101.75 102.99 N(_)t16i_nt ailablo 81.82 5 75

21 77.09

22 99.7

23 92.46

24 99.13

25 99.53

26 70.54

27 99.13

28 96.82

29 13.61

30 62.90

31 100.06
32 2.66

33 38.16

34 42.48%*

35 96.68*
36 4.84

37 98.86

38 91.81

39 98.99

40 83.74

41 26.89

42 Not available
43 Not available
44 Not available
45 Not available
46 83.41

47 91.72

48 101.04
49 37.80

50 Not available
Sit 62.07

52

Not available




125 126 127 128 129 130 131 132 133 134 135 136

138 139 140 141 142 144 145

-17-

53 Not available
54 89.84

55 86.4

56 84.07

57 80.11

58 89.32

59 Not available
60 Not available
61 92.85

62 Not available
63 Not available
64 92.59

65 Not available
66 Not available
67 92.51

68 Not available
69 88.52

70 88.23

71 92.98

72 80.32

73 Not available
74 0.95

75 93.47

76 88.19

77 101.46

78 Not available
79 Not available
80 Not available
81 Not available
82 Not available
83 86.87

84 Not available

137



146 147 148 107.06 96.24 96.99 91, 47 100. 02 98. 67
59.98 7,09 0.52 60.97 86.92 94.77 96.72 76.56 99. 23
0.68 99,11 38. 56

-18-
85 94.93
86 99.88
87 Not available
88 Not available
89 86.13
90 19.71
91 100.94
92 101.43
93 99.14
94 98.94
95 100.11
96 95.42
97 101.37
98 99.33
99 102.40
100 99.68
101 98.26
102 98.20
103 96.04
104 89.92
105 94.75
106 93.1
107 83.95
108 100.44
109 99.48
110 100.89
111 100.96
112 99.91
113 101.53
114 105.38
115 99.18
116 98.74




100.53 64.3 94.65 94.15 - 20 - 149 150 151 97.52
100,30 97.71 152 69,36 153 71.43 154 99.81 155 82. 32

-19-

117 101.33
118 101.75
119 102.99
120 Not available
121 81.82
122 85.75
123 96.24
124 95.06
125 107.06
126 96.24
127 96.99
128 91.47
129 100.02
130 98.67
131 59.98
132 Not available
133 Not available
134 7.09
135 0.52
136 60.97
137 86.92
138 94.77
139 96.72
140 76.56
141' 99.23
142 0.68
143 99.11
144 38.56
145 100.53
146 64.3
147 94.65
148 94.15




10

156 42.95 157 101.23 158 159 95.32 160 95.49 161
101, 17 162 100.67 163 97.75 164 88.11 165 Not

avai l able *Note: Percenon as neasured at a conpound
concentration of 5 p. M i

149 97.52
150 100.30
151 97.71
152 69.36
153 71.43
154 99.81
155 82.32
156 42.95
157 101.23
158 92.60
159 95.32
160 95.49
161 101.17
162 100.67
163 97.75
164 88.11
165 Not available

*Note: Percent inhibition was measured at a compound concentration of 5 pM.

Bacterial Susceptibility Testing Methods

Compounds were tested for antimicrobial activity by susceptibility testing in liquid
media. Compounds were dissolved in dimethylsulfoxide and tested in 10 doubling dilutions in
the susceptibility assays. The organisms used in the assay were grown overnight on suitable
agar media and then suspended in a liquid medium appropriate for the growth of the
organism. The suspension was a 0.5 McFarland and a further 1 in 10 dilution was made into
the same liquid medium to prepare the final organism suspension in 100 zL. Plates were
incubated under appropriate conditions at 37 °C for 24 hrs prior to reading. The Minimum
Inhibitory Concentration was determined as the lowest drug concentration able to reduce
growth by 80% or more.

Example 26 had an MIC of 2.0 pg/ml against Streptococcus pneumoniae.
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Bacterial Susceptibility Testing Methods

Conpounds were tested for antim crobial activity by
susceptibility testing quu#ﬁ medi a. Conpounds were

di ssol ved in di nmethyl sul foxftde and tested in 10

doubling dilutions in the susceptibility assays. The

organi sns used in the assay were grown

over niAghbslitig tall ferthegradeatmedifahaind entiverthea spenodildd i compound of

R AT TR A
a metﬂtl(ﬂf 6thFerat1{1eﬂt Rf H kﬂl’rﬁa&itdr‘ﬁﬁlrﬂ\ﬁ?ooﬂ?9§ thedy. 10 the same

i quid mediumto prepare t final organi sm suspension
| n G0OerhRudiRkat s imemngon mwm@as@dncthq@ pf tawmg ,@rhaatleeal infection in

ditions,at 37 'C .for S to.r
an aniiels e BY T PR Gryoesm n e R ke ARplaf Bt 40Grective
| i Toim@atlhPPRRINE (XIX), est opwt h b
o S AL ORI X OO b
thnwgannaﬂygmxaﬁbbﬁggﬁmgﬂﬁheurnon|ae - 21 -

;Ag ¢ 8{ %Ing ofgur&% %rlilp {0 goﬁlépgu?@g ?ﬁ&e%&estegtl(%ni/w 'Wﬂt %éh@é{fal DNA
gyras®hind Mtop&sorderpftannaiedit itwadfbye edstepiafol fhea'aintlbidnme& effects. In

for use In a nethod of treatnent of the g ?
one agFrRfItho Byt thaeempgunds of i MeFOE PR agigjial DNA gyrase and
are thExré¥ (S0 QR Y 185 aﬁt1ﬂ${e§]19fjetﬁéct§. 18 ahd %%e& PRt 1ﬁ{rérﬁion the
ection I'n ban ani mal, such a.s a. conpri si ng
compagtids rif sliesifi ¢rgioh dnliibie tepoisvalerase THuame nreatherfdre of inyerest for their

anmount _of a conpound of any one _of fornu
antlba(c eff%ﬁ% Ile 5 aspgt of tmygﬁp@u {he&gmpgu%c{‘scoz ﬁl%ealﬁ'v%ntio&l 1{1h1b1t
both DRI %}‘}Qse and to 01somer¥§€ 1038 akOLHRFLESRAE 119&@5&%mlr@ﬁtlﬁaﬁ%nal
pres i nve t|on I nhibit bacterial DNA gyrase and /
effecter Thay thesmmgoasds ¢fthainyention aeesefibingreafing ot preegttingdacterial
their antibacterial effects. In 10one aspect of the
ci4%enti on the conpounds of the invention inhibit
bag beE hplectlIMh Ok e nad iettiddTarebadt@ifinfedionr esfersftoan
their antibacterial effects. In one aspect of the
1nfect|1qm@n§¢d(hy Acinetobamgrdanagnit Intane aspeeéaf the invepRpmppn “infection” or

“bact?rhaz %ﬂ(}[%lg,%\g gfsl t%)/ aff rllrgfegtr atugédsé}pAgmgtfob&c%r a%ﬁzt l){)%us In one

infec

one as ec

aspect BB inveRtiod lih@“lﬁﬁ%ﬂ@lbf n&S“b@fstehbllanfd&ﬂelﬂt Ilefdﬂs toniinl ibfectibwtdused by
DNA gyrase and topoi sonerase ry and are therefor
Acinetabagies #tnik Bt onavspect ahthegaredionan “iestionc 08 . bapkie) m?f?Féwn
ful
refersctgéq@gllrl]}f??tﬁon %u%s{azol))i Ig%/zﬁ%ﬁ)é\xgcg%ﬁ%ﬁgﬁﬁﬁ 14l onkRs :3 r#e%ﬁgit t‘gg %g%%ltlon an
“1nfe¢'!font’ be“bammfal indectian” teéfer ee i arféctmm dhbsaadtb@’rAcathetobacter Iwoffi. In
[ lon" refers _to an ;nf ctiq

|nfe%£
one a3k b ABIEBROABIRETOT | O GG eRAHBEEIgH TENES torpdRfeetipn caused
by Ba%ﬂztro;'dgg Bkl O orRlaspddB6f Bk ilentiBh 88 Hin&ttioh e bacleAaBiffection”

I nfecti on cause Acl net obact er haenw yti cus, in one
refersX0 as pefetticorf caubal bmﬂmenoms drmgilisniretd aspect of thelaeméion ah

“infelyfhng 6f SR MEien” Folo e s aorsRUS by My kgl qgpacia. o

one aspedf §€tht HVen@bn arb‘QEFe%ﬁbﬁl* ot “baetetihlaftectigi aleferd @ alnfection caused
i'nfection caused by Acinetobacter johnsonii. In one

by Czaazpérehacterrmm Imansraspent o the inyansienias iinfeption ge tlactesial infection™
ect infection cau
e T e i
“infe@lbn” iop FBLtdrRN Infedtiond aefbBItb ah infeétast daased byeC by dia balyticus. In
infection caused 25by Bacteroi des bivius, |n one
one agpasbet thefinvenion pry SRfdcHAn apr “bagieaak infistiony refgsntor Ay infhction caused

by C}zlwnfc%ﬁh% 'plrlieumoniae. In one aspect of the invention an “infection” or “bacterial
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refers to an infection caused by Bacteroides fragilis.
In one aspect of the invention an "infection" or
"bacterial infection" refers_to an infection caused by
Bur khol deri a cepacia. In oné?2 aspect of the invention
an. "infection" or "bacterial infection" refers to an
i nfection caused by Canpyl obacter jejuni. In one
infectgpaeferoh ahh@febﬂibdﬁ@ﬁlbahb}aﬁ'losirnfnﬁﬁ difpdile. O ondx@pt&rof &e invention
infection.” 30refers to an infection caugsd by
an ntﬁﬁﬂt%sya. @Cﬁﬁ@hméwgeref?rﬁ tpeindeshien cawsed Py &rvar s on
aerog?lles. WG EEIHOT of Bie mQ% Blah 3lnfb oS bt Abctctief iHfcetib Afers to an
I'nfection taused b anydla ureal yticas.
infectaﬁpmseddiy E»Itterabmrten thoorueain Snerdspat pHtite mven‘tlbaan é‘mf@dtlon or

. ion," refers.to an inf n caused by .
bactel S AFER ARG e @it Hebglip In one aspect of
the m'v@ﬂ’tﬁﬁ‘lt dno%f@&mn"’r@)fr egddt@iul nﬁEctloﬁa%f@r% it@hn infectibncaused by
infection"” refers to an infection caused by
EnterQeabyhis foietiam. Imonsraspens péthe lnfentlhe ail finéastionn marbactenal infection”
refers. th?ég?tfe%tﬁor}l cgﬁgeélobyb@r Eﬁ'il ?y% olz gphggsrpsﬁtg&gée IIHVﬁntbOﬁl n “infection”
or “ba$dIRL infedtiohh eefbrI @ A irFctidA cahsfd:fi%@*td'd}ﬂne@[la VvO@R&RY, Tiddne aspect
infection" refers to an infection caused by
of theppy @i a8 Brfectiona ehebactariabinéeclisp @fer@fo hiatechon seysedh by
r JeOf Q
T T N O
infectimpeefersib ah tefettiveeratisaibyalacrmopieios irgmenzae Inhmetaepsecabf the

i.nfectjiaqn" refers tq an |nfect|on cays
invenfing 8% GIOGEHAS” Padartgrl pfrcden t Eﬂﬁ%@tandflfeem@l Fawsechby glicobacter
pyloriiny oﬁenzisgeét o? Ehe 19{/ent1}‘6ﬁ%h@‘§df@étlohﬁ t){s‘@Ja'cﬁaPial 18 8bR” 128 an

I nfecti on caused Escherichia coll.. In one aspect
infectodn ¢alneed bw&hbszdiu prmﬁﬂowf@cm @1e"aspact bf)@lctuemnabn an “infection” or

“bact%g?a];lgq Jg?ogll |r<§e 1\';38 an g}offét{]onll Cﬁ{lgﬁ‘% yggelgcau 9 ngyq%éula In one aspect of

the inv BRI AnOThfB&tiont bk e6dck@ i nﬂéctlohaféf@r% k@hn idi‘é&féh'c@ﬁ‘sed by
refers to an i nfection caused Haenp

Methwahmremstm ﬂm@ylorwcyﬁ aurggpHdang asmﬁeof |t£e/@wmt¢m1 agin ‘infection” or

“bactt.arlqﬁ| ef?étbo%n cr:%fg%s etg Q@ %t%;atlo%l cahs?e{d%&tlv\gtrﬂlechlﬁlgzs%scieﬁ 1816%?aphylococcus

aurevdSPefie agiect bifthe Mehtior0ih ‘aﬁfectldiﬁ’ t‘badneril ﬁnf'ebt&ﬁf &éfeﬁ to an
infection" refers to an infection caused by

infectiqs agesht Mprayglie Ftvfarrhﬁlliaﬁ%oa%@e@ % fhe FeTtiope infictign” or

« 2] I

gL o RSSO U 1 R, g ot of
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ection" refers to an | fection caysed by, Legi one
Mywﬁ&éﬂﬁeﬁfﬁwmq Tt e nea e emen Ry EsH Gl Gh bacteral

mfectldﬂWfr@fél?é t87n iectiRAGL E}J NEiNBG o RO rh b &le CinSorleQsPedt of the
i nfection caused by Methicillin-resistant

invengpmaph{infestied Uer “bactensl. lnfentlmﬁ’ere&sqje@n infectidrecdusedy Pemncillin-

res1st?rﬁf9ga){og%ctcg§§%eé¢gzag§pew& one a}s;p?clt RI‘ @'ﬁté%‘geg'flf’%l%éer %ectnon or “bacterial

infectRrRBkEQ6 A8 GMBCIRIANLMS Y Phi PINA-saSRBEbleShrepRRoccus pneumoniae.
i nvention an "infection” or "bacteri al |nfect|on

In ong adpeetsfitlee impention anj“gfeetinus e “lwctem} mkestion” eferate prinifection
| e.aspect ofthelne “
causeg brﬂ)gg]egforsg?ptoc us magnus, 1t iy Jehr Sag ec?gf the q{v%ﬁ{ﬂ)lg %n C%Ees?tel
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Nei sseri a gonorrhoeae. In one aspect of the invention
an "infection" or "bacterial infection" refers to an
i nfection caused by Penicillin-resistant Streptococcus
pneunoni ae. I n one aspect of the invention an
"infection" or "bacterial infection" refers to an
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Peptostreptococcus vaginalis. In one aspect of the
i nvention an "infection" or "bacterial infection”
refers to an infection caussg by Protens mrabilis. In
one aspect of the invention "infection" or
"bacterial infection" refers to an infection caused by
Pseudor nonas aerztgi nosa. In one aspect of the
infection’eafersan aannfectifrecsaiby Baptddyaeptoepd:cads aisavfcémtoil)@mus In one aspect

refers to_.an infection 10ca nol one- .Resi st ant
of e OB S REAL SRl HE eIt 01 ThESHULAT B
Peptd?ﬁeptbélrfc%ﬁ.; j)t‘&potuoﬁl orRASH&RE bftheliiNc@fibh @R "‘m'f&tlﬁﬁ’soﬂ‘fbaékenal
i nf'ecti on caused by Qui nol one- Resi st ant Staphylococcus
1nfect@m”dekm tg.an lnmfegtm wm@dly Biptesiepiaroeasitatpdays. In one aspect of the
fect c‘ I nf ect ]
invenfipd o Non R PR H & Rl &% Bl PREBOTMSeB e o
Peptdsheploboted v@pindn. tn difcespdconf the finvelﬁﬁﬁﬁ eii F@afectiofie@t ‘1baditer1al
refers to an infection caused by Sal monel |l a paraty :
infectien” T5isFs te andpieetonorausiieby Rpssnsingirbifis- i ApeePre Pt ﬂb?rmventlon an
6t er 1] i
ineelo L e PR S B DR s
In onéllspebtftffebé in@aritiodran e téom’” alr “baitftﬁﬁﬂ iircflaction?” eéfersso hm irfection

i.nfection caused by Sal nonella typhi muri um
caused dyydQyinglpng-ResistateaHeRgfP carcUsiar g6t {ngie agpect Bﬁ@? é‘}veavon an

“infedtIn® Ot “%terfa?frﬁéc?loh@ r@s 8 Ifﬁltf%&i%n(‘c@ﬁk%@ @g%l&ﬁﬁﬁ@kéﬁstant
marcescens. I n one aspect o e I nvention an
Staphyiaafb&mts' iepiolér nis. Hlbmetaspecad)f thefreehiionin Fiefestign't @ “hacterial

I.nfection ca ed 20b CCcus. aur eus ne !
infectS GEErD SR LTRSS OB O sopegt PEegpvention an
“infedti¥n® Q)E "%terfa?frﬁ'éc‘ﬁoh@ ré¥bs kO b Gt I CAUSAS YN Imonella paratyphi. In

St aphyl ococcus epltlern1d|s I n. one aspect of the

one agppetot the mvantion arf Gofecoent” ar bagtadaldnfeglion ekses toga infection caused

fection. caus Staph G
by SGTRy R 2. B R SRR R R eARRC R ppeteria infecion
refers tolihafeb@dh’ cadked BASA/RbLAlA tbzﬁﬁz%&z‘uﬂﬂ'ln o6d &p8ctiod thkrinvention an
i nfecti on caused by & epot:coots agal actiae. In one

“infeetimd o “erctarisd deitiond prfew o am InfeeioacepsH byoyer g ctaseqsaens. In

one aﬁgc?gﬁ the rhveﬁﬁ&? I “1596035‘11 oA &f‘%%telqﬁ 1ﬁﬁ9§§“\g @Yershto an infection caused
OCOCCUS phneuno I N

by Sthﬁhj&f&)b@ﬁ adPeus Iﬁfmtabmi obthe lfﬂ&ﬁtlﬁ]ﬂ amf‘lnlfdfchen’t ordivacterial

infec{g grrg?%%t% q%ﬂn%gégrgéab]ggq C)Z?t?zfe) ggqggé{ﬁege&%c 515 one aspect of the
invenli:iioﬁfaﬁ el QRion®br ‘391%‘&11% {inflctibf R34 Ban fn?éc?i()ﬁ cﬁ&e@ﬁy

I'nfection cause t enot r ophononas nal t ophi | In
Stapl@iﬁomeaprophyﬂdua Inmme aspeonofahe triveheant arn‘hhfeohon or “bacterial

%:i_la| ectlon é ers to an(j%é)fectl n_caus {jfh

mfecwl FolreRindalftion sur bXripsrosHosdidise: BronpREpect of the
1nvedt1'3ﬁ QR EIPELtRA” of MafekiaPRfecBbn” REGE &5 hitInfédhoR Chised 'B%l Streptococcus

refers to an infection caused by Vanconycin-Resi s ant
preufntige.doooe aspechifdhaimventiorone ‘infpaen” @f ‘batterialinigefiangnefers to an

) n "infection" "bacteri infectio r.ef e « e 1oy

infeeffy srER Natuaiesy Manee nperRassie e B Pu B Rfgton” or

“bactfaﬁﬁqﬁfebﬁon”| 18fce 1 zﬁﬁﬁﬂ@ﬁo&éau%&ﬁbj’ St\é%Wbﬁm)n@lﬂas maltophilia. In one
"infection" or - 24 - "bacterial infection" refers to

aspec&nfthﬁlemlen a0 pbeonon dongnfees e a nlction cased by
Ureag} ffea C]?tfccgtﬁzs 11981{ %ge(it ol? th%lr}g %ﬁ%@ﬁl(‘)‘ﬁlﬁ&&oge rog nl%(agfkgllﬁpﬁfectlon
referd f(bfaﬁﬁhfe@ﬂorﬁmaﬂb}bYaﬁ@ﬁmmﬁRleslstRﬁISEﬁbmbccus faecium. In one aspect

St aphyl ococcus epiderms, |n one aigect of%%he
of the YERHANGH “ARfectiof @& { Pasteriabinfegigal’ €7iem tojapfriestiqgrpaused by

VancE) fnSR%s(?stzﬂﬂ E'n?grg&;cjcr%n aQ&Hﬁeﬂ#(mé agﬁé’c? BPARLRYdnHBA an “infection” or
ercul osrs n one spect of the invention an
|nfect|on or "bacterial infection" refers to an
i nfection caused by dostridiumperfringens. In one
aspect of the invention an "infection" or "bacteria
infection"” refers to an infection caused by Klebsiella
oxytoca. In one aspect of the invention an "infection"
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15(1 ncl udi ng St aphyl ococcus | ugdunensi s,
St aphyl ococcus capitis, Staphyl ococcus hom nis, and
Staphylococcus saprophytlcuz . I'n one aspect of the
i nvention an "infection or ~*Bacterialn" refers to an
i nfection caused by Aci netobacter spp. in one aspect
of the invention an "infection" or "bacteria
“bacterid] énfiectdor” refeketosantinfeation cuueat b}oﬁarmansleiil-hysistant Staphylococcus

t er oi des I n.one he 2 enti,.on.a
aurcus; (R GEPRTPL OB M BLEBHGH A TRSFPRE L PioRacia R EoReR gter to an

1nfecﬂ16H SRl PBy GaHSRY Y RBUEKR: yi’c}"co%ﬁ’ epz‘d@rr@i@ e IRSREBhe@bf the
he 1 nvention an "infection' bacterial infection"

1nventlef1 en$infectian” bn‘f@ctenehxn@uQe’are&ys tgaamyfe@ba@ tausedpp. I n
n of. t.he invention.an."inf.ection' .
MyeobgSieRERgherHipe: It PP A SR P fesfion s dgeigy e
1nfec@5ﬂ QTR B aﬁlﬂﬁfechdﬁh ediedSPEstritiurh |jb6rﬁ1ﬁg'@1§t II® Bné@dkpect of the
"infection” or "bacterial infection" refers to an
inventinn @o{ indectioal se tbasieriahinasyion pwfqr&t%q@gnchh% pruspd By, Kdebsiclla
oxytol%gi ?né 5%8@9 ?lji]e 1%9%ntaﬁfage‘§ﬂ {llogﬁ E)E le%ls egl?i{)fn%ctlon refers to an
infect@)rﬂ@du&ecﬂbjd meﬁ&ma thininyigdias feete Bpedt btherivemtibnan dinfection” or
w "infection" or "bacterial infection' refers to_ an
bactprigldpierién’ dalssela aByniertr siyard Bt Fusphactirinre iRp- alpseerseaet of the
1nventt1B§ ah PYERHRP oﬁ(bacfeﬁtiﬁﬁ%cﬂgn’:j& ers Q)az&tlﬁféct%n L€ b PBptococcus
refers to an infection cause Ent erococcus spp, in
Spp. dmenasqpecttofcbﬁe mhentxon\aan‘infeatloaﬁ ot‘ 'ceecital imfection” refers to an

bacten£ﬁy |nfect efers t% ? |nfe tion, c %ﬁ
infecn} ¢AUSEE Y BT %‘%}%?a'b‘ gaf‘ﬁ BNGTBEL ! BY° P li"ﬂ\?’é nth Oﬁn
“bactetifl iREEHY refs foRAGhREHGH GHuS&d byP00agubs€n8gdtRe®aphylococcus

i nfection caused by Gardnerella spp. I n one aspect of
(includiveg $tapleylocasnuslngdinsheistStapitylasoccus sepitis,iSadphiylfceeeus daminis, and

s to an ction caused by Haernophilus spp. In
Swp@ﬂ@g°g§ﬁé@?”8?¥%%ﬁ§i nvention an 'infection or

acteri al ection" refers.tq an |nfe cgus b
Aioea Lo Lp veR PG Tmiey o gl erlng forcs © fn
1nfec1!16ﬁ’ EREEPBy ARineloBhAEL dpPNin e asPREbEhE ﬁ{vehﬂ&?&{ #i@fection” or
refers to an infection caused by Klebsiella app. In
“bacten:d 1a&pmn refers foemniinfieetion Grsedby Bmt@oldﬁmpp & one aspect of the

teri i pfe ion ca
invenfiggapitrionn gt ok BRd: i D Gk P BT Bultbolderia
spp. Inioi@§HdcOBt thelinveh@éd & Fiafectioh st baicridl edfestsont ’Qet%fb to an infection
i nfection caused by Nbraxella spp. In one aspec
causediey Gamvlobaster app-'1h aneaspeeipf tey iInventionapi afestipne of | leﬁ?*eﬂal
1nfec{1(?rI ’elre§er§ R M fe@{]gf &lugtr:h ﬁﬁﬂlﬁﬁai/a E{F 3ank %I.I)ec?gpthe kfention an
ohe aspect or I nven on a ect
“mfecthﬂiftoﬁ: I“b@dteriall trifedtionn tefes fte nis irffectian chued d)tyl(ﬁiharﬁﬁi@hﬂa bpyp. In one
eopl.asma spp,. I.n ong a%Pect of the jnyention
I

aspeot pﬁ?h@éwe@ﬁon infegsipnr P bapiriERfoGHon TE€ET © Adnigation caused by
Closthﬁftﬁﬁ:wlﬂl Sﬁé";?sggct %hﬁﬁﬁ%ﬁ%aﬂﬂ%ﬂlbﬁ’ ’ %a@éﬁﬁﬁhfé&ﬁon refers to
ention ection” acterial infection”
an infeefiex saused hylEntefcﬂmctlemppc mmmohspe;ct Eéﬂnlemsxtemapm ot 6mlf¢ct1t)s or
. _ _2PR.. Qone aspect.of the i tion an "infection”
bacigREbipliEid Tafers B begipn il PyeSioffh st 15 fht Hegf te
1nve1@.i¥)n Bﬁghﬁ‘ééhoﬁp Br “Ba'ateﬁﬁ?m?e%ﬁsﬁt re@drs H‘&l ihfe¢8H4 tARe@By Escherichia
"I nfection” 'bacterla i nfection" refers to an
spp. Inring@spash Of:‘dna swnbyl |sEntetion ay “hpperidl nnfcmp srp@t,st to@n infection

entjon a nf ect i bact eri »nfection”
caus IR ORUFGRUH orf iy et oBctoR hedff oy P88 FiniRtioh"af ek
infecBHE” RENSHS arOihfdchén beﬁl‘d&ﬂby Heer@fphilub k§is: th 0C asplect of the invention an
"bacterial infection" refers to an infection caused by
“infeeéqry’ g {“Raciprpl infsetiond pefergdp a infegtion gaused by dlglisabagter spp. In one
"infection" or "bacterial infection" refers to an
i nfection caused by Staphyl ococcus spp, in one aspect
of the invention an "infection" or "bacteria
infection"” refers to an infection caused by
Strept oecocus app. In one aspect: of the invention an
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20caused by lireaplasina app. In one aspect. of the
i nvention an "infection" or "bacterial infection”
refers to an infection caussg by aerobes. |In one
aspect of the invention an"“tnfection” or "bacteria
infection" refers to an infection caused by obligate
ana. erobes. In one aspect of the invention an
aspect ofthe éiviention o “ihfietdet drdibattefigddhfeotion rrefees t© ananfention caused by
i.nfection caused acul.tatiye_anagrohes. IL.n.ope.
Klebsygligespp- ot BroreersehoLiie £ inEen an HpECHPB T Brctegal bigrtioy” refers to
an infeBi G0’ byzéé%&fe‘ilﬁ 3?19 1#3nt Q%ﬁ:@tt dfQRe ﬁﬁf@ﬁtﬁ% atily“lnfectlon or
yarn-positi've bacterfa., In one aspect of
“bactemal elmfbctmn”aﬂfet‘s tofagdfiecivh @oscddacvieraxalla spif. émommspect of the
venfh S Sl oh BSOS S B SPARER LA by Morganel
spp. InloRE @§3ecPHY the [nveﬁﬁ’&{ & tHiafech b et baderid §hRESort QeRE to an infection
i nfection caused by nun-yariable bactetia, In one
causeglsbpré\dycqﬁasma@pprﬁmemp iagprect efrthe imfeadon @m“lnchtlo 01t dastgrial

I nf ecti.on _caused b
infec a8 ekt oy B, BT REC thp W e imventon an
“infedtiHNC Bk DALt TrifEdtioat keders t®hn infatioarchdded ibyfrRptds@&tococcus spp. In

refers to an infection caused by Enterics. In one
one agpgsbek theinveRdon #y Eafeckon” o bagtaRadeiestion” geforpigandpfegtion caused
Ld [t

by Pré%{ﬁ’g g;fﬂn i %%J ag’g&%tf bR ﬁ?%dtlr&l%\ﬁ/e% %ﬁ)ﬂa?{? dbzR%/ g(?th ng%tloﬁ’r refers to
an infebt@i efused by Béeadbmonias sppflﬁro&e tagpeanof thé @otehtion aatiafedtidy’ or

. Citrobacter. I n one aspect of the ipvention
bacteRHHBREROT TS topRdRERRYD HPE Mospimoarls iy B Ghe aspett of the

mveq‘{%ﬂ ol 0giBRb of ¢ a@f‘ehhloiﬂ %c[lﬂﬁ’ NRras kst 1n?éct1t)ﬁ' %aﬁs@& 39 iSkR%ia spp.
ection” or "bacterial Infection" refers
In one emlcr aftthe ynventiat ari ‘hﬁkcﬁmﬁ’mr(‘%dtémal llmfectlml”asﬁwem) aoﬁnfectlon

t.he [ nvention "infection" "bact er.i al ,pn »

cause Y EP PR S HE y AH DB A UL P o “bacteril

1nfecﬁ‘§1?’er%fer§{o AnNRECAYERES by SRERELRES spp In HiRCdsBédt %f the invention
infection" refers to a urinary tract infection. In one

an “infegeny’ omf‘badmaul imfetiond refeisrié et infeetiongausadaut Eenaifophomonas spp.
i nfecti fers to acute ex Qfs oni

tnons st (g i Rediyon TS 81 BiTegf spRRyERERS inecton

causediHYf @fchpladina Sp. Tbasd Sbe@lof kit i@C&HtRA anr gifedtiont’ or abad:tdi‘lal
otitis nedia. In one aspect of the invention

infectipmfrgtars ran igfectigmedused BY agrabesc b ¢ieaspeqt of thetigveation en

e i nusj t. s i L Q"

e B FRREPEES D G0 S0 o

aspect aﬂ&ﬁdn‘hmudﬁ dg “fn@'&tlsh’aﬁht “H@axehar infectibi’” mfers asmmifeoubn caused by
the invention "infection" or "bacterial infectio

faculielly @ paaerpee dninae apneredtdhe veaiv A “NECHAE s fagergfintection”

referd (3G n! il¥EALA Qhsed g;t gl‘éfr{ ﬁ&ltl\%r backAal B difdlas %&ft Sﬁh'e‘?ﬂventlon an
refers to ehancr one aspect of t I nventi on

“infedtlmf’em“bannénab inféedimat’ ecfemlto anfrfetticontauseatfter gamenegatlve bacteria. In

chl a . I n one_aspect, of .the .inventian ect.ion’
one S e By of B R DL LR Ron cosed
by gr%e&mﬁleaoaefgﬂg) In o'n@ afitet &15@1@ peehtiof arl *‘iﬁfdcﬁ&l@n&ﬂ ‘“BActerial

i nfection” or "bacterial infection" refers
1nfect101ﬂ’pleferatoeajl igkdction endedky atyptoahmsmraéonymadmgﬁm Injore ggngct of the
he e i,.nfectlon" acterial .

inverf gt FOReHoPG Pby I L RESHOPT rade SR eARG Ghie by Enteris. In
one a5pécy 6F tHeGnVdiliBR hi OfectiBn 0B HasRARE in@ictibiTerefdty @Nir @fection caused

‘infection” or "bacterial infection"' refers to

by Slggdlﬁcsmpdm one. aspe@ﬁéth@g@mm@pnf mé‘eqtme Af | hasterial infection” refers to
erial infection" refers to febrile
anmfeg ??8auesﬁ&]gye{ltﬁ°%%§aspect of the invention
"infection" or 20"bacterial infection" refers to
gonocoecal cervicitis. In one aspect of the invention
"infection" or "bacterial infection" refers to
gonococcal urethritis. in one aspect of the invention
"infection" or "bacterial infection" refers to
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"infection" or "bacterial infection" refers to
ventil ator-associ ated pneunonia. in one aspect of the
invention "infection" or "bacterial infection" refers
to intraabdoninal infectiong®-In one aspect of the
invention "infection" or "bacterial infection" refers
to gonorrhoeae. |In one aspect of the invention
" i1ffoae hipedt ofthe iesti@r tiadfectiot @t bautérial ﬁffecftfbnt’ Gefers to a
meningitis, In one aspect 300f the |nvent|
gynecqlwgg infipiions fn Ogsper oA e RYGON SHRICGlieR o6& hagterial infection”
r
roferd 04l AP FRAGE RN, I SR WS b i REoPTor
“bactmrﬂ mnﬁedndn”aefer%smekadll—y&msmrttﬁd disresemimomseqspek Ioﬁ th& invention
nf egtions, acute exacerhation o

0 St
“infeiFig i SOGHLAITEIRE SHGE0 8 FRSM(aet neto: 18ERE papect ofthe
invenfBH FRfetidhP 6L elfacfeﬁlaﬁﬁl%ét@l@ PRis td KB dxBcd¥BMInATRAAIC bronchitis
osteonyelitis, endocarditis, urlnary tract |nfect|ons
(ACE®)dIni mfeea@pm nﬁtlmaumﬁom {finfctign’t exsbsttariel ibfectien’ rafess forpcute
cillin-r tococce

P Str 1 »”
otitis Hie(dmeill} Pli“? zhslpggt 3 | St a%{tlgﬁtﬁyﬁgc&%l o 85 Zaﬁf gn?echon refers to acute

sinusii®! Wi dilel adBpect 85ihtidientioStiARRMbPTHC GseRRliiAREMIL r6fettd an
Vaneonyci n- Resi st ant Ent er ococci . Accor di ng

infectien epupest phéugiresistentdagerie. He ope aweniofitheamention “iHestion” or
“vac B RSP TRl ROR A, AELALAREG B i
“1nfe¢’tﬁ)(ﬁd o0 fbatatal infeaion® pdfers wh tledncwadvin oge 5spadmfmhesmeeﬂtn@

said animal art effect t of 10 d .of

“mfeqtﬁ)é\ OF chacignal mfgq“opoﬁe erg rt(l) \épelar?lngllé{nln o%e agpect gfo the ?ryvrg:ntlgn

“infe@ A" B AGEMI ﬁlf?éﬁ%‘ﬁe ?&&?% BoriRbhit)-A&[ &R pneumonia (CAP). In one
According to a further feature of’ the invention there

aspect of fhe dwetddn ginfleetibo'tor ‘tactienli ibferiiont’ refermcmmpilladttem and skin

oo G B0 BRRL SR 1R85 LY S L oodet SO ot

uncorﬁ?h@é?ecps‘k'i@ﬁﬂcﬁﬁén @tﬁmnnb $lfestiongId &wsa@p&t amh%hveaﬂon “infection” or
fective amount of a conmpound of fornmula (XVI|

“bacter)al)@)fectmn”(rmﬁ togndecaphitis. a epeiadpeet] dfyhel Breniwpt 2 b@lon or

“bact%aé 6?%? hOdl tr8fe5ls ttoﬁel{rﬂg ?19¥t£0§%gl:anpef R hect %f thﬁ tmventut)lh elpféection” or

“bactéﬁal R fewti ¢ie Geﬁrmté@ﬁﬁcdéﬁaltcéﬁlﬁltm dn an@&péﬁfdf e 1Inﬂlérﬁ@)hl ‘Drifection”
a. warm bl ooded ani mal, such as a hunman bei ng

or “bafé@*dﬂ siteetipun referdp gancogrl sretidispm %I@sasawﬁpﬁthﬂl@vqnﬁgn

“infe tﬁ) % db%.ﬁrhf@&(oﬁf’@&ts'ﬂ ﬁ?% &Iguﬂgd gl?]ar waé’ie%@f r}one

aspeoaoﬁmptlmkdnaoﬁ Ginfectibe’t @dfba2tedsl idfetiine’defeey ©iastebafyelitds. In one
ding to a thriller featurge of the invention there
aspect ef %Pé%\f%ﬂn amﬁ%fl%dorofbaftﬁlé%hmﬁgﬂ% WREFEOSEPSIT. B BT FRct of the
1nvenﬁ$h eﬁltf&‘glofl*’ g1 &QMH&]Q&@I? Gk 86 HPRUNDH & aspect of the invention
ospital -acqui red pneunoni ae, skin & skin str uct ure
“mfectrdné ot f km&;qnahmfecmoak sefers havérditatorl-assbeiatad ondgymaonehi In ene aspect
acu t

of theslgﬁ ‘?%E?t}qnz ’Oﬁ @@%J i‘%ﬁg ﬁ):ﬁ%:itios s feg%rﬁ,}% }q?ﬁaFl%cfomlnal mf%%t%jns In

one a@ﬁb@@&ﬂh@ idveRtion i RRtidvn’t sra®hctbrid] §ffebitdtS rafReh tb BORGHHEAS. In one
caused by drug resi stant bacteria such as

aspecpehihgiimveantion Ewifestign’t orSthaetpnalo@fﬁéU@”gﬁﬁem@nnwngltw- In one aspect
net hicl Ll id-resi st 0£0 eus

of tnd Yo iR eEE o  Bffter) BBE BT To RUMESY In apeasmesy of he

inven¥i@R CRiMgion” oResicttiahinfdcib e RERE &) tuBerdulosit.m bl ooded
ani mal, such as a human being, in need of such
trg %hE@Hl‘bodM’ﬂi‘n@ Bt 16 @RPUCteARat AUt SIuRHS HOthE BreSéitGnvention will be
animal an effective amount of a conpound 30of fornul a

usefuf jvreating baotetigl infsetiqnxxcluding, duphelrlivaices fpicominiupity-acquired
acceptabl e salt thereof as defined hereinbefore. - 28
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A further feature of the present invention is a

conpound of formula (XVIII), (XIX), or (XX), and

phartnaceutically acceptabl g ,salts thereof for use as

a nedi cament. Suitably the fredi cament is an

anti bacterial agent. According to a further

aspect of the invention there is provided the use of a
pneurnomipg Wospital-af @i ipacydiad, skin(SXEkh stroetufefections, acute

phar maceuti cal |y acceptahl e.salt thereof .in th .
exacerRBOR 4E ERFPBICFONEh S Pl EIRNSIFy AoyS AU mepls. i idiercielateq sepsis
febril@hed@bRBtal oRafst Riitigl en@bEREitis | Rindri@doidTt QRMS dn@ftiféBRlons caused

such as a human being. According to a o
by drighiestsent basperttsuoli as Peni¢iHirerssisont $thentecoceusgmsymgaigemethicillin-

. f d of | a. . X
s Sy RSl SO bbb sp el
VancOmpsihatdsistt BhtefoddBeli cament for use in inhibition of

bacterial DNA gyrase and/or_ topoisoraerase |V jin a,

war m bhesoubng tor frathenizamreef the pigsen ibenHgn there 1s provided a

Thps accordi . r. SN | :
methq 7 oFRETE gl frlat irdp BIABE IRk USSR O, in need
of sudhiatthpnt, GXcK)comprisdsadminieteriag phsaidadmat ac effécyive amount of a

acceptabl e salt thereof in the nmanufacture of Q%F
comprie pEE BEeSERINYRIEOR.PrEbarpas ety -a5penial e 84l biberget

i nfect i QR 4d; ﬁnﬁfig} iRh#ABH thEHGD pAsvidediHABRod f

bei ng.A%rdlggt% d u@%&%gﬁg?hg to a furt Iger 1aspect .0 o
inhibitfontdf®aitenia MV Argytasenrd | sr topaisordedsd Reinmswanh-bkpoded animal, such

co und of faqrnul XVITL), (X X),.or (XX}, or ; .
g o tormle Cu T GO o0, (0 8 i i,
effecfg%zgfl@g% WE 8 cOhpsudiBst (6RREA t(Xﬁ’ﬁ’ﬂ),t}X‘lX),rbrt(KQK),t dreatHaBRRiceutically

terial infection selected community-acquired
acceppatde santhaeof fodgpined hergudpafored pneunoni ae, skin & skin

Qi nf et bat i on of . i
or oncrit st i BB e Bt B RERY et oty PAbod of

treatif @b BEERAalN BleBl QinSERSEblbEET Adial) Sy fRAMingan being, in need of
oSteonyelitis, endocarditis, urinary tact_infections

such fregitrieohwhish wemaripss admigistesing & spid animet & pliectiye gmgunt of a
Peni ci-L1 i n:resihstha t C ' '

consfG LRI GO0 T PSLD AL SEEYSaRELLIRY St oo

as defiRédhh&tinbéforg, esi st ant St aphyl ococcus epi derm di s and
Vancomnyci n- Resi stant Enterococci in a warmbla

. ded
ani mal Asepeding fo a further {regre thﬁgr_lventlon there 1s pA%Y:lg?(ﬁ? Wﬁthod of
: : f ' At i : - i ]
N U e
acquipbbpmamesnidecellih & ddic siptcalnk énfeetidnst dveteendacdrbatianse dhrpnic
t he production of an anti-bacterial effect jn. .
brongiaismBH St O HEIO LS is ColnGr P Bof<gats JaBE B ggpenic.

is f iti ©fct tltBetionY 8Rd im@aLtoRSERiskS by d istant
°St°°t6‘$'§9f’%reééﬁg&g‘gﬁ%§ﬁ% of S0t ormila (M 11). (XX Cor on

bactef20ch av Paniphiarnesistent $toatdopcansquptmbhiee.gatthicilHaresstant

for use in inhipitjon of bacterial DNA gyras -
Stap e Al R BBt oE e B AREV anBnyein-
Residtaitahtd6Ede8iin a waBm=blooded animal, such as a human being, in need of such
treatment which comprises administering to said animal an effective amount of a compound
of formula (XVIII), (XIX), or (XX), or a pharmaceutically acceptable salt thereof as defined

hereinbefore.
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Thus according to a further aspect of the invention
there is provided a conmpound of formula(Xvill), (XIX),
or (XX), or a pharnaceutically acceptable salt thereof
for use in the treatment of Z-bacterial infectionin a
war m bl ooded, ani mal such. as a human bei ng.

Thus according to a further aspect of the invention

t her e Afuph@\taad oatwfpswﬂﬂwaitmqs Aeb@pdud dfifdsmula (XVIII),
har maLcuti cal b acceptable salt

Xl or (XX), or |
(Xlxsms% gt phBaceiealy dcP@BRIE tofreq).lobiers piragdicament.
Suitahgftﬁ‘éIﬂeﬁibaﬁl%hﬁﬁ%gqnﬁﬁa‘&wn‘ap pity-acquired pneurni ae,
S al -acquire pr|eun0n skin & skin structure
i nf ectAmmdmgdmn durthensgprebtiatfi tMlnoéntninrtbesre ¢s frooided el use ofa

compz)ggé png' o u&&@lpzm M)S ng d) gél{tggﬁy? gcc[agtla sglt thereof
in theerﬁgﬂﬁﬁéthet d S médibRRdny fdrru@E tn th@ Ipﬁﬁfub@&lf’o%dan'tlma%feh'ap&?ect ina
caused by drag resistant 1lObacteria such as
Wmanhpdﬂlmnmm}%@hgsah@n@mbspgococcus pneunonlae
met hicjlli t St Ioco ureu
et hi chporiog 85 B S ARROESEEIS B Bulhrided megge of o
comp¥eR€ 6N RASVITBN{XIN)! & OOC 61 a plﬁhrﬁha&wtlbhlly awc g81d salt thereof
ani mal] such as a human bei ng. In er to

in the anyfacteiepd dracdicanané faraserin mhibiian qf)bactew)@NAcgyrz(smd /or
I eof ,
iy G S BORREAR I Bk bIRES
phar rmnamtalce@limcgoap Grttier afpecﬁoﬁlhﬂﬁﬁ'dﬁlﬂnﬁheﬂehi, provided the use of a

in # for the therapeutic (|nclud|nq
Compa%% Hﬁt/ OFRp ac()XWBaQﬂéQt o %ﬁplsaqnﬁ%quua@ hposertabls salt thereof
in thd Iﬂalﬂﬁ"[iéthl% f_%rmécﬁceﬁﬁ fkdrge innt?lxg nt offa a%tmﬁpfn?&ltlb}f jna
ated in accor ance W t sta arnaceutlca
warnpblacdédcanimsl suchhas haweubeiogl conposi t [ on Therefore in

anot h as t he present invention proyides a

phar MRl ERRAFIngA0 a SHHIBE FICEHOVIRS INCRIARIAFEdLPigvided the use of a
compo@RP L RAEmafa @Wlf)o(}m}@ X! bda pl(a}qn&eutl@ﬂll}( Mptalﬂé salt thereof

phar maceuti cal | y-acceptabi e salt therecif
in thqahmufmw@tqf eah¢djcaarnt fr abé @ the freagmenioef aclaacmne} mfectlon selected
further e |nvent|og

BV Deded it e FRRE A afinitedrr S aRin

1nfec’@&{§pﬁdu$@éxa@e1¢>@mi)wﬂﬂ1r&ﬁc b ORitia aci¥lsinukitis (a8Lit8)otit@media,
as defined hereinbefore or a pharnaceutlcally

( XX)
cathefegwelaied BeRsiss A3brile maopeniaj asteanweliiia endnsaritis ugnary tract infections
and 11%%9[?@1 gtoé/%gé Yesidfali ae?%aesuai(g% Ipénfcﬁltl1n%51§t%tr§treeptc;c8{:cus

I'n pro an an “BACTer] Al eftect Th an

pneumamma hhebidd Hn-aesisvadt ,St@hy]bm&uaalln‘etmmdﬂﬁbmg] re31stant Staphylococcus

According to a further aspect of the invention thin-e
epiderrgidis g Yngomypiahryint Ealfrecossiin dtasEshleedsd apimalsuch as a
humeh ¥Rl ses a conpound of formula (XVII11), (XIX), or

(XX),” as defined hereinbetbre or a pharmaceutically

acce ptﬁa&tﬁoeilsgtd a funhereasbectiof tlwsavxmtlan |thfme isi prvided3®compound of

B 3 BB SRS gt Bl v e

proddcﬁ@@ bﬁa{ra{tusﬁ:tér}él ffedn ¥afhYIQRIEe qnﬁﬁw B@dh asSURIhADethg,
human According to a further aspect

n
of t he‘\crqwgm toonturther aspees op thwvinvkration theheismaedded €egmpound of

forrm?l ??Qihi @??Wor?%}éﬁ arpI gﬁ’%&ﬂ%&ﬁg aacéq)tagfgeosalt th%raof for use in

inhibitidh @if BREEDI OIOA ggr4ob ahdTBsa diScthdriseAVTiARtvidhEbIDaddd animal such
thereof, in association with a phatmaceutically
as a hymap PeIBl e excipient or carrier for use in the
treatnment of a bacterial infection in an warm bl ooded
ani mal, such as a human bei ng. According to
a further aspect of the invention there is provided a
phar maceuti cal conposition which conprises a conpound
of formula (XVI11), (XIX), or (X X), as defined
her ei nbefore or a pharnaceutically acceptable salt
thereof, in association with a pharmaceutically

Sﬁll’l structure

from Cgm

O-nU
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15The conpositions of the invention may be in a form
suitable for oral use (for exanple as tablets,

| ozenges, hard or soft capsul es, aqueous or oily

suspensi ons, enul si ons, disﬁ%rsible powder s or

granul es, syrups or elixirs), for topical use (for

exanpl e as creans, ointnents, gels, or aqueous or oily

sol ut iIThNS agorditig pen firtes dspeftat sl aitRirthdre ®mp1by1ded a compound

of Forg A H VISR OO BRSSP a8 oot/ sbl HEHOf g use n
the trga%felﬁt ok gﬁ%ﬁ@l iBfecfon ITEWY 'b}’doqg(ﬁjalﬂ ﬁfc}l a®h hlﬁfnan belng

mnistration (for exanp as a steril
aqueodweacwirdiyig $o4 fitrihenadpect dfribe mvertmushere is prov1ded a compound

subcyt aneo intr scul ar_or intranmusc r i n r .
of forgg e e FHB LRPSh 5t PO pE Eimtsertigly et BB SR SF wse in
the tr@aftmEIli}Q)f 'arb\égtréhhﬂﬂfééﬁbfn Bkt RbRRYMNuEQMNEIréORRumoniae,

procedur es using conventional pharnaceutlca
hospitk-ot¢qiied pseumertike, lshiovh skin strhetusg infectipuss acwo nwsthatlglm gf chronic
oS Rl buH RS R i By IR i
osteo Ry BIHEY, ¥AddcURIit®g @AhSry tract infections anal'ihfe@mnﬁ; caused by drug resistant

P arnaceutlcally accept abl e excipients for a_ tablet
bactefio pyal aatHeowﬂhmreaysmt Stisptossestp paeumaare, methiciHrEesistagh

act gse I t
Staphé/%cgccuﬁ,'ag o n ot 1ec’m1§ ?‘ésﬁsg{l}g arphglﬁ) géc Sﬁ'&g 15 ?% ta‘f’lﬁ Qfancomycin-

ResisB@€RhRrdded] 128 wedinrblsdded aRingl sab}gasru lourRa kingdi n dl ng
30agents such as starch; |ubricatin ents_such_as

magmedn OFHSE teBsea eompouad of thefermaula K?%P’A (XX (KD e
: d
phanE PSRRI IR BBl AR o
pharrﬁa?ueﬂmdaatd)mpammy‘ d@mpooodbethivinyedanéyifoeittctherapantic (including

their S|nte nd the subsequent
propIACHF s aUm et RV IE o S on(h BT i Aating igfection, it i
nomﬂ?§&ﬁhﬁ§&§1ﬁ'a@@érdﬁrfo%%ﬂh Qindaft pRIRRAMREX §rictiRt abh bhﬁr)haceutlcal
and/ or appearance, in either ease, using conventional
conmoaabnng agents and procedures well known in the art.

ti for the form of, ha
oo ot Pheed n ghofr R Rt i Pt iy g ph fifleleutical
comp@hﬁéi@ﬁi whidhcomibrisB€h torfifbund dHitheiminula{RVIHXIREKE or (XX), or a
cal ci um carbonate, 5cal ci um phosphate or kaolin, or as

phans@fevtl@élb'eacpwt@ldp galt ereph am B Phamprscpiéqail wwm%&? dilgent gr carrier.

m xed li

par af fz%("'% or(gp\gNg @.lé’&lgr spe f i ff‘loerﬁfoRQE%g E&S prgb/ 5('18% a é)ﬂgﬁlgaceutlcal
compaSifieh alhioh @ifriesa b&ﬁp@ﬁidl ofdoinngh (exwem (KEX}J,ion€XX), as defined

powdered formtogether with one or nore suspendjng
hereighgdone o1 aphamnassuisesdly asPiablrosaltibemyl dpassemgian with a

] E

phanﬂ?ctenﬂéa‘tﬂg ac&é(ﬂtzﬁﬁ@ ex«{]ﬁgﬁt?))r%: %Jﬂgg mn#)r%g{tlélg glz glFlt% Eggbﬂgﬂpeffect
in an gmmnaﬂmﬂea andnslparchlal g hamambhhugn g agents s uch as

| ecithin or, cond ation roducts of g?

oxi de WOKipgie ¥ CHaSPEF t]ég(%@tgm& 1548 grlop{iﬂ aﬁé)harmaceutlcal
comp%gfﬁ%ﬁ%h‘?éh cdth pr: a? ?gﬁg{ﬂ&%ﬂﬁﬂﬁﬂﬁ(ﬁ@ﬁ) QMTXB QHQX%' &efined

i c al cohols, fofr exa
hereihlggfo@ae a@hahydwnn@ily@etmatﬂq salirthersnl anmoqn@tmrpwﬁhl acts

of ethyl ene oxi.de with partial. esters iV
phartRager ol HEerARE g e S forase ForpuRye POl DNA gyrase
and / %9 Ecﬁiois@ine%%@ o0ligah %varrﬁrblé&feﬁ RARAS 2ducR As RhOhEE bein®f

hyl ene oxide with | ong chain allphatlc al cohol s, for
ex anpl &ccording to a further aspect of the invention there is provided a pharmaceutlca]

composition which comprises a compound of formula(XVIII), (XIX), or (XX), as defined
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hept adecaet hyl ent oxycet anol, or condensation products
of ethylene oxide with partial esters derived from
fatty acids and a hexitol such as pol yoxyethylerie
sorbi tol nonool eate, condendftion products of ethyl ene
oxide with partial esters derived fromfatty acids and
hexi tol anhydri des, for exanple pol yethyl ene sorbitan
hereifB¥igreloe atpBarnidteutdsite AuSeptdbS RN T BSY, &%mma%iommqpmt ain
one or nore preservatives (such as ethyl or
phan@aqwmaﬂy apprEhbRexCIpigRitar casica itse sthe ﬁe@tgleag %ﬁ%enal
mfecﬁ‘&d an WAL KoL B AGEE Euchf ds MM BiRgent s, ana/ or
etenl ng age Suc¢h as sucrose, accharine or
as par tAcrding to a ﬁlrther aspettl of tisdiapan®nange teprotided a pharmaceutical
fornulated by suspending the active ingredient in

compogifjen Fihweh ntPrisstie AFOTEROMEIAL HpEntdy (XVHILE (X1%), or Oé%b Fiefined
herel?(?elfor@ o Qg)?gl?#ﬁc @Aahx‘%cd 'Eh;)?e Jcedals, fﬁ'zlssc(éf‘eﬂfbp 7

qui suspensi ons may a
phannmumaﬂyactdpt:ﬂﬂeeum;gemgn rarrs fir uasinitbe mmenha?zdbacterial
araffi r cet Icohol Sweet eni nts s as
infeoffL 16Ut P ESTBURY SAGTI4 DA A FAJORLE i e amonise, skin
& sklﬁ@ea&ukqnercﬁaﬁsd ﬁaﬁe BRdREHRARbE 0 PERbNID bRIARBARE ] R0te STIRAR, acute
onposi tions may be preserved by the addi tion of an
otitis atmdua, oxthetantelated epats, @bolsrisuopasiag ostgbmpelrtm gndecarditis, urinary

tract %g%;\g §ﬁ§m§€1§1&%h§ nsuclfagl?]edglé;y érﬁg lrg asgé}%trt b (%e & su\%% emfcillzijlnrlresistant

StrepBROEIUS phyurieihe nkthibidlidedsisvat SaghAdirats 410a8) ﬂﬁfhl&i&lﬁihresmtant
a dispersing or wetting agent, susgendlng .agent and
Staphyipsoggus epiderpidissand NarcomycindRgsisiast Entsresgesian ag wgpm-blooded
d suspendi ng agents are exenplified
an“nﬁﬁ&{ﬁggé%aﬁﬁh 8&@ -32 - nentioned above. Additiona
exci pi ”HT&(S)HQJ@&I&OES ofstive éiveniiorgmay baurocafarmguitaisle for oral use (for

Iourln agents al.so be present
examﬁﬁ‘— (S bﬁﬁio%. spftGARS weovsrﬂr&almssweﬁﬁg)maﬁgwlﬂons
dispepfolt 2"‘?%2?8 E’Eé‘?ﬁ%aeﬁ“s’s Or SR (BN aP O (R SaRbloks creams,
ointmentefls, or efplicous pr ailyrsoleticals coisispestiats),der 4dminisiratigy by inhalation

(for eé?(ﬁPif )%% Yaﬂﬁjg}ﬁ‘g@ pﬁﬁ/ erbctguarl*eqbl?({ %?%%Br tpr agmlmstra%%ntby Insufflation

(for eR@pledk laYiRECHKIded PoFHEH of tiF Partfitcdd] AU MEAGHRi0A(fod éRAmple as a
tragacanth, naturally -occurrlng phosphati des such as

sterilg mowe@rrpﬂx S@bltml far ingravenoua sgb@itansaus, intramaisgwdarsor intramuscular
eriy t nd hexitol anhydrides (for

dosmgféﬁ%?gu 9% Zb(tﬁr %t%g%?sjg‘l}ﬁ%e) and condensati on products

of th eTlfb&iodipbéltlbhﬁbf 06 ir8/eitio inby bé bythiee boXbskentiogdl pascedures

pol yoxyet hyl ene sorbi tan, nonool eate.. The enul si ons nay
usinggogiperdigpalaharmaqgeutieah exgjpients) Wblsrmwrgmathe athy Husy meqsélons

I

1nten?é¥ief'30 tor f ﬁlgtl gsda ma){ ﬁons‘.t%g 26(& E?%ngﬁg g)élﬁtog MSOE%% 1%6 sweetex}mg, flavouring
and/op popydvetinee aensol , sorbitol, aspartane, or sucrose and

gﬁ él 2L§%@g]g%?%€acﬁﬁ Ylag%tf?@egﬂ(gs ents: Ia %hlet ah l1at1on include,

for eGP0 S ANRnARYCRASRCBSe, 's&hﬁllﬁecaf&hg@eOéalﬁuﬁtpf}‘nf)éﬂlﬁte or calcium
I nj ectabl e aqueous or ol l'y suspension, which

carboh@uengnaamlemnamdahsinwgratmg kig@mmswh @6 eaturstschug aigermn@ldxrbmdmg

agentaﬁl(lﬁls &%ﬂhl ca %]%%aetn ﬁ S %E%réeggl%réit\émt tl gaﬁlé‘, 1ndt 5 talc;

preseRREVE agdtSdueh b BthiyNbrasibfalpen Rk @RBERohRN aﬂlﬁéﬁt@dﬁﬁ@mﬁ@ séch as

sterile injectabl e solution or suspension in a

ascorfigricidp| ablep@n@nkaepeﬁ gy Be uwe@d o cepted eiftter &y medify i,
dlSlnlfﬁglratlsﬁ( QIF(P Fihe s @?s%ﬁﬁ%é %Bén ?@f f:'thé’3 a%\% ﬁﬁgc}lg t: w1%h1n the

in the formof a conventlonal pressurlsed aeroso
arranged to di spense the active ingedient either as an
aerosol containing finely divided solid or liquid
dropl ets. Conventional aerosol propellants such as

vol atil e fluorinated hydrocarbons or hydrocarbons nmay
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25i s conveniently arranged to di spense a netered

guantity of active ingedient. For further

information on fornulation e reader is referred to

Chapter 25.2 in Volune .5 of" Conprehensi ve Medi ci nal

Chemi stry (Corwin Hartsell; Chairman of Editori al

Board), Pergarnon Press 1990. The anount of
gastrodgtedtital irngy @do énprovh altem satdlivybinded appdarenoeen eithermage, using
excipients to pro uce S|n dosa formvviII
Convqﬁé‘(%’ég§8?til}%ﬁg\75’is)?n rﬁbw ﬁ%ﬁo\"ﬂ ' treated and

the p

for mul AT e e L g P A O Sl S s @ which
the aotivt inggetientad nyxedomtlaamineftoplié dﬂmq:dt dpr éxapml@ cBlcimgn cabonate,

iy RS EF KT B -C BT PRI G T CGay P Fegent i
le@@%lth v@a@&l&' aR oﬂ%ué!b% cafltt RENiGRIApabIffinelrPtive 0fl. t he

conposi tion sage unit forns wll generally
c o nt aqulubmuspemgms geraralipt cmn ﬂ@ agtiveingsgsiigny én finely powdered

form k&%{hﬁ{ gﬁﬁ 8{113 gﬁrrngaeusruggeg@glgn%é hseu§ ? gndrugglgtal%%xglfnethylcellulose
methylEdIRNSsethydoShadtyehe@lcallilBse/ebditm dyinkte Gope)1gs)siotidone, gum

Medi ci nal Chemi stry (Corwi n. Hansch; Chai rman of
tragaqaghy ad; sim BsiegYispEsing aRistimecgsnts goeh as lecithin qpgondensation

f
s SRS SIS R TRRSIARRE OGS Bl
conddn@atBnaRogatinel «difiyledteoride/ @ith l@tg, chaimealiphatimileolnid) eﬁuir example

subst ances and/or treatnents. uch joint trea
heptaﬁwet@é( eggqﬁyggt@ao anggnsafloq B g?tﬁﬁ? ?tgﬁlgaﬁ gx1de w1 part1a1 esters
o SR OB AL IS0 L8 eyl o
condeadatiani jgodats oifeth@esequéntithllong cheapdiphnt altdiely é(braﬁ](ample

terin e secqnd co ent sh d not, be.su
heptagecop By g SE e a e eGP AR g1 PBRoS P PAIeRE AER L el estes
derivetfrbRth@y £i8S ARG BOGoP RS2 BG@%X?@HyIEﬁ‘e §ﬁ"ﬂ)lﬁﬁ tnﬂﬂlof)re@f@ or
one or nore of the foll ow ng i)
condematidnauoéudtadt elydensoxide wih @n«piaé esiers Kigmvetﬂefsom fajty acids and

hex1t§ﬁ.hg<ﬁrb(i% fog é)éa?r%ﬂ):ltf g%’g’%&’lﬁgg :gé]rbct?.r? fnetngcr)llggxamenaqueous suspensions
may d3sd &ﬁﬁéﬂlﬁrﬁn@oﬂmoﬂﬁ[{] sevdtiveiueh Bs ethPlaspromil blhydrdXybenzoate,
pi peracillint cephal osporins e.g. ceftriaxone or
anti-axédantsz(Berhras; ase @@séhei%our@ggﬁge%rﬂﬁa@%m agenf st ectening
y am cin or tobranycin; or
agentg&g]%?&d’[l?l 8h§éag8ﬁagl%§/0?agpaﬂg§l% ii) anti-inf ecﬂlve

agent SDiﬂ}Osuspmfmisema}djb fanhilfhteddsl subpending| the a:tg/c imgredient in a
okridn, and i) b|0|0|15 roelr‘i
vegelghle .oal;iwhl aé@f@é}s %&ahﬁfr eil.REaLRI @fscocewt ABY! a mineral ol (such

as hqg@g‘%ﬁ%@@ “‘T'gg g}lg Eﬁ%%??gf;g 1'115?%158 %ﬁﬁ%ﬁt M1&Eﬁhg 'agerft il e)s beeswax,

ors fore,
hard parffifimtdreetyhsloelodl. Sfvettbreng agcmtﬂ sush at ﬂmse set@upabwedmﬂ fkvourmg

s S aS] bt yich S L b sl hon ) be
presemarygftm@a(ﬁﬁ@éﬁ bCarPARDSxid8l 8Gdess Jseamc a%ﬁp one or nore
di fional antibacterial agents; and/or i) one

or rrorlélsamlbla moivetery angl gg@ﬂc@ultahlelf@trpreparatlon ¢fignjaqueous
suspeglﬁlgp %g &]i? d?t& o 5t O\K?ttﬁrgge%%&ﬁljlltcloﬁt%m tlhe actlvenggredlent together with a

dispeRaed &fwatlﬂghéem rsﬁ%@éﬁﬂiﬂgtalgehtrﬁhﬂ%% loBehoRé pegdrfat(VBRI Quitable
products; and I'v) one or nore efflux pu
dispersiyg i w@tagg agentgapd_ suspending agents are exemplified by those already




10

15

20

25

30

I n anot her enbodi nent, the invention relates to a

nmet hod of treating a bacterial infection in an aninmal,

such as a hunman, conprising_adm nistering to the

ani mal an effective amount-8%-a conpound of fornula

(XVIT1), (XIX), or (XX), or a pharmaceutically

acceptabl e salt thereof, and a chenot herapeutic agent
mentiS@ddeationel Addiidnal ¥kdipiefis s0¢h dxweeritigl flovvalting and colouring agents,

ant i bacterial agents; and/or ii) one or nore
may ajyqthe.nrafeskt i ve agents; and/ or iii) biological

pr ot ei EE}% j : . ks ' :

cyt okiTEl(g;p,H actggwglpgoa{fl I?%é@rr%a ?@ilﬁﬁklﬁg% Z‘lisr?gbep)llrlct)}%eeﬁoﬁn e
oil-in{vBiRir)enprigonsc The oAnghase may be a vége)abkerel, suchmasrodive fofllowrachis oil,

u i.nhiQitors. 10As_stated above the size of. the .
or a Bl 4ibqueh 50 BTG IRHAPARLaR PLs BEM Bt RgY LR Suitable
Bt lekhibpleahatGlaf g2 Curiih Whidh i
emuls%ecesdgﬁ%lngyb%’ %rei gdyoelépaengi gg on t%gﬁﬁost. tarsegg%n e%c,ama Or.gum
tragacahth, ngutadlyefccading mhesphatidesrsuch hesoyebean, {agithin, amesters or partial

ill.ne bei ng t.reated, . and et h or _not an.

esters gtV ed BT Rt i il TG e Sl P itap apprppeate) and
condeB QIR ARE Withdsadd pAMRIERGs AhthlehldndvRIdeis@Eh as polyoxyethylene

Preferably a daily dose in the range of 1-50 np/kg. is .
sorbitaimoggoletd. Theowmewlgipng may aksp lcgntamgweetening) flxauEasg apd pigservative
g)e vari ed dependi ng upon the host treated, the
particul ar route of adm nistration, the severity of
t he i ISyngsandelixigs hapdé dadmudaetl whiethesterdng agentssuch as glycerol,

addi ti onal chenot herapeutic age(i]t is adm njstered in
propyteafisi yeal isomtal: aFPataps s SUFHAs ANY Ry Als sprtpign demulcent,
D i QRLj dospge may be determ ned by
preseft%ﬁg@%?lgg%%gg%g/ro ‘ 8m|'igkt$eati ng any particul ar
pat i efithe pRrsacaatioaticabposéjons meyerdodei imglret fooh of eterile injectable

resent invention.is directed to treati or .
squeoffs 8, 60 pisge e 200 e ARy Sk ing 1k Gwp pespdures using
one oML Mhé Eﬁprm@ﬂi_ls%erﬁﬂgﬁ’i WeRind da¢htBand\subpasBn®igents, which

t opoi sonerase |v ATPase enzyrne. “Treating a subject
have lyden mentigherbahowe oagtsals injectab paratin thayt dee beasterile injectable
.includes achieving, .partially or st.antiall n [
soluipp e M5pEE 1 Bl Pelehratbaflee R AL B edfuptffr Gfampte o
solutibi & PRAAEMESGibRN, Severity and/or duration of the
25infection, arresting the spread of an infection,

anel i éroatnosigions farsgmbviptragion by inkaletion s igrhe form of a
. | :
convep gkl B35 S35 88000 St iioidted it 20hE Mo b AR Lifir ac an
aerosdleoatitingficdy dividdiesoiidfoe titju@niropists US@o ehidoral agrosdi @ropellants
ternms,_"preventing a bacterjal infection" refer to the .
such qschalatil g At e FRIRTEIS QE BYATPFREOTIINEAY by iSeH A thegrosol device
i BAMEIHRR ( Phispdbs Pidch@8d Qhantilfoll REWE fgRtEeref T he
® conggllﬁﬁég}gtl oﬁ I'n 12115 preferred gﬁrfab?ol i ment, arll%gégrrpound of _
t he i e fitrtheninfermeatioh vhSoemdetiastharqadenie ntferréd/@ Chapter 25.2 in
nmeasure to.a patjient, preferably a h n, bhefore a._. .
Volule gf Cmeps BeSi o B e o i Yty B Editoria
Board)! B&Bdthort PfcgFtdoN. - 35 - As used. herein, the
term"effective anount refers to an anount of a
c dinp emeuniodt achvsinigredeant thahisfepmbinadayithencorr mperevapipicaty to
a bacterial infectjon i s an._anount ich i fici
proce I35 Rhes RuTEHL BpocsBarlf TR Sl e By ekt Bhd he
partical¥e kdu@¢ af RintiiBtraee Fot ¥xanthlé, at foffiulatén MEedded Sr@fal adininistration
an infection, prevent the advancenment of an infection,
to hurgarpswilk gracielly caniaing fpr srangple; Fpw T 18,10 Brecfestive pgent
compb i SRR R FLAATR oy BTAR anfln AUAEBRAN G rfly vary from
i mprove the prophylactic or therapeutic effect(s) of
anot her therapy; In addition to its use in
t herapeuti c nedi ci ne, conpounds of forrmula (xvim
(ux), and (XX), and their pharmaceutically acceptable
§al ts are al SO Iusgfi III as ph_ar rracgl ogi c_al_ tool s .i n the

agent
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10 systens for the evaluation of the effects of

i nhi bitors of DNA gyrase andtopoi sonense IV in

| aboratory animals such as cats, dogs, rabbits,

nonkeys, rats and m ce, as'%%rt of the search for new

t herapeuti c agents, in the above other,

phar maceuti cal conposition, process, nethod, use and
about'FEdi ab iRt pefidntib a élelphe of thatethlempobitioal Degagatiniv éoradvill

particul ar enbodi ments of the 15conpounds of tgle . )
generplhy ganta1n AbRME IR (R aP M PRY Mel$s 2aihyA Peregieriypedirther information

eV Rl sR | i Qe fdrkddith @GhaP¥r 25 3 |
on i NGB RORL SRt bkl it 2
Volume 520(opeyxapasiat Muodscite (Ghemastryi (€dreint Hinscli;ditairynan of Editorial
evaporatign i n-vacuo and wor k-up procedures were
Boar@gk¢rgggon iresat Y% removal of residual solids by

f it Bhdp8hnds (N ORGER ISV ReBSDRAR bl ¥pSiRKias @8oRUherapy or
at anbient tenperature, that is typically in the range
may ih8e126, it @dditidn v 4 baupowexaifiisi iomerdfonapne enthers Sther Rersignses and/or
St at (gd, or .unJ(
treatrjfise SUHHEFVAR
or seffdtAt ABhAENARBY of B hdiQidube®ihess duihe )reatent SFHerk Ghe
purify conmpounds and was pertbnued on Merck Kiesel. gel
admigistraton ig sequentdd 85 yepardte she drlmemngdsrnistesing e sepandygoainggent

re . given for.illustrati. n - t Qo
snouR B8 LY O bt SRR ARCEb R Spipielgpes s
substhit@s 8ia¢-bekeldeted Sroaf otd® rhare efitlicdbllvwing: general | y
confirmed. by NVR and 30 mass spectral techniques;
Pripb@er AMBAGEHA A8HQ W%Mﬁﬁdr@lide% OB efyalgtoRRBin\@&thromycin or
general |y determned in DMSO-d6 unless otherwise =
claritbroatysih; gsinalpnas BgukiprofloRaciB 00 leypleractnBtlastamp e gapggillins e.g.

at..a field stren of 300 Mdz. .Cher bf1.s
among iy PP TRT L MHBSPSH b REFANITT &) o 7 S Taffenems, c..
merop&ichPoEhliysichodte, Asindglytdtids Ra). gaitanibat or tobrdimystabe)

and peak nultiplicities are -3 shown thus: s,
oxazelidiggnes;;and/ordoubl et ; AS or dd, doubl et of doublets;

di ., doublet of triplets; dm doublet of nultiplets;

t ;ii)tantighfectived agentsuhi plasple,lan anbfuogel; trifzede €4t gramphotericin; and/or

bonmbar dnent (FAB) nass spectral data were generally

ohitipbiotkidss progeia thePhmuficr for speople ontehaslies( suppheésed by

M eromass) run in el ectros and, where appropriate,
baaeé‘i"ﬂﬁ@?“ﬁ’&é‘?‘[‘%'é‘qeaﬁn& Bf‘ﬁe%ﬁ{;ﬁéé’é?(g\??’ BH%dat a were

Ocol | ected or using .Agilent 1100series |-Cl MsD

edu) piflay PWPHNIGEHRR- 75ELSD, run in at nospheric

pressure chem cal ionisation. node and, where

apPreogpicaires fusihehespegiodithe ingentiom there as priovided acpmpoynshof the

t e | ec ; mass _spect.r - I '
form (VI Q) o R0, o TR BB PERH BN Bk B Sl g o
chemoftr ZRUOfzdhfbdledi®TBomSi Ng a direct exposure probe;
where indicated ionization was effected by el ectron

| NRBAL of Bble adiiftiRinaPARBL&EARALERE Hnd(JrAB) oOr

&S W%Qtip%é%%c@?ee\f%g %% %y}l\(% l egslirglﬁlh‘]ca?nre\(l)mﬁss; %equential

ii) one or more anti-infective agents; and/or

iii) biological protein therapeutics for example antibodies, cytokines,

bactericidal/permeability-increasing protein (BPI) products; and/or

iv) one or more efflux pump inhibitors.
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10el ectrospray (ESP); values for m x are given;
generally, only ions which indicate the parent mass
are reported; (vi) each internmediate was purified to
the standard required for rl?é'subsequent stage and was
characterised in sufficient detail to confirmthat the
assigned structure was correct; purity was assessed.
b)r/]ln Iahgdhepéxﬁbaiﬂmh iment, thgUheentibh @ﬂgﬁe@gfﬁmbﬂaod bﬂiré\aéin@aej’acterial
. chr omat ogr aphy, or 15 N MR and identjty was deterni ne )
infecfion mrﬁnraamf@d sugh s SR RGOPRTIRYE admiaistesing & thsLapps) aaﬁgfectlve
I [
amoua A % e(lﬁg{)(?lglﬁg)?ﬁ%ﬁ% Hggfelgﬂ Oé%f(cf I'og (}@ﬂ, ot abﬁﬁ‘rﬁa@l&ﬁtﬂ:\ﬁ’ll? Hcceptable
salt tHerexitharid Beleradhargichtit hgent nepetepfrbinear bodi i ni de DIEA is
& sopropyl ethylam ne; 20HOST is
| -ihyek exxiberndditionalzmtibactéEME agentAlahd/dt m et hyl f onnam de;
SMis starting material; DMSO is dimethyl sul foxide;

CRGionk Jr ewé @itlngebtieblagems;ahflor 25M5 is mass
spectroscopy; EtOAc is ethyl acetate; MeAQi is

&L 8iaR) gical BdiR thekdpel QY BRERI e Aftiddied FbiSes,
tritluoroacetic anhydride; 30FLAWI s
bacteniciRdl/ partiegti lity-imolcasik prodein (BBD prafudtssars/drpyri di n- 1 -
yi met hyl enel - N- net hyl met hanam ni um
hex) afd aranap khpiming Mhibtiotke; Et 011 is ethanol; DCMis
di ehi oronet bane; and - 37 -
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.

As noted above, one embodiment of the present invention is directed to treating or
preventing diseases caused by bacterial infections, wherein the bacteria comprise a GyrB
ATPase or topoisomerase IV ATPase enzyme. "Treating a subject with a disease caused by a
bacterial infection" includes achieving, partially or substantially, one or more of the
following: the reducing or amelioration of the progression, severity and/or duration of the
infection, arresting the spread of an infection, ameliorating or improving a clinical symptom
or indicator associated with a the infection (such as tissue or serum components), and
preventing the reoccurrence of the infection.

As used herein, the terms "preventing a bacterial infection” refer to the reduction in
the risk of acquiring the infection, or the reduction or inhibition of the recurrence of the
infection. In a preferred embodiment, a compound of the invention is administered as a
preventative measure to a patient, preferably a human, before a surgical procedure is

preformed on the patient to prevent infection.
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(viii)tenperatures are quoted as C. Certain
of the conpounds herei nbelow do riot fall within the
clainms aiid thus are not cog§| dered part of the
presently claimed inventionh? Exanple 1 Methyl 246- |
(ethviam no)carbonyi latni no Owdin-3-1/1)-1
3-670azol e- 5- carboxyl ate N=

N-AEtdwdl h%ﬂeih g&é’wﬁk(;j S ffectied sraomithydfert @8arRamdbux alb e coinaourl of this

-yflpyridin 31|at102 0.69 |),. methyl .
invention, fczmatin%ort HPEPGng 2 aefaflﬁldszﬁoﬁﬁg?féls(d@ af‘g)%bzvhlfggs %éhmm 9
preveﬁlrmg %56%5195 L Fioh gmlmﬂeﬁ?@ﬂh@@»e\%ﬂl %gé{'ﬁh(& 8 essmn

cesl um car bonat e .
of an mfmﬂo)l puevent ttlad«&ivanwnwnnpﬁamm&caon,l causaathd rf@gsam@(ﬂ an lnfectlon

h ar di oxane: wat er dde
preve%tilr: fecy an% %ﬁetﬂ@mg&‘g%swfl A W@Wmlﬁﬁﬁ?“a%ﬁ yithan
1nfect{(§136¥ bHandd Mlﬁfp?o\)@tﬁe h&hb@ﬂh&@b&@ﬁ%fﬁ@ﬂ(@bf @ﬂ&her therapy.

0Ac and | ayers separated. The organic | ayer

vvas hedn wddlhos atits wdn trardricotie b@d@u@, sghpaungp of m@}a (XVIID),

caxp T e Bl elemran gk St ¢ g UiRuE o
phan&iébwgﬁiapﬁ)bﬁsﬂh)(h@dd%l ﬁ‘leWt i ﬁ:%dhﬁﬂéﬂtlbﬂ oDiﬂWﬁIO add ¥-vivo test
Ve K| VS (ESP): 307

syster@y mjhmqugg of W@;ﬁfec of gﬂ‘(lbltorg g;fé)%\bég gyrgsesangly of fqpoisomerase

1V in kgl iyt oot Boesghfhs, ncilefs ot i s gyt of e

searclE&&lrmkVetheerelﬂﬁ:aE&ﬁsfol | owi ng conmpounds were nmade by an
anal ogous nethod to Exanple 1. ConpoundDat a ESP) .
321 (&@ﬂm °V6 Pthe&zpﬂwmme%% cormﬁr@m% OFPCEES, 1§ NED use@’fd

medlélaﬁ)ten% %11%6& a%?eflﬁik: gf}@é)ﬁﬁfl VAl Bﬁ%%c%ig%nﬁ_ygﬁgerﬁgof the
compp8sndsidifdhe 1n9er&ﬁ>n(descrilﬁad)hei'dﬁ1 ¢ESppplgl5 (Mr11 ) for

Examples

The invention is now illustrated but not limited by the following Examples 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;
(ii) operations were generally carried out at ambient temperature, that is typically in
the range 18-26 °C and without exclusion of air unless otherwise stated, or unless the skilled
person would otherwise work under an inert atmosphere;
(iii) column chromatography (by the flash procedure) was used to purify compounds
and was performed on Merck Kieselgel silica (Art. 9385) unless otherwise stated;
@iv) yields are given for illustration only and are not necessarily the maximum
attainable;
the structure of the end-products of the invention were generally confirmed by NMR and
mass spectral techniques; proton magnetic resonance spectra is quoted and was generally
determined in DMSO-dg unless otherwise stated using a Bruker DRX-300 spectrometer
operating at a field strength of 300 MHz. Chemical shifts are reported in parts per million

downfield from tetramethysilane as an internal standard (8 scale) and peak multiplicities are
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31614 8N403:, NMR 1.09 (1, 314), 1.35 (t, 3H),
3.14-3.25 (m 2H), 4.37 (q, 211), 7.53 (d, 1H), 7.96
(t, 110, 8.15 (dd., 1H), 8,47 (s, 114), 8.64 (s, 111),
9.04 (s, 114), 9.13 (s, 114), 9.37 (s, 114) Ethyl
2-(6- {[(ethyl am ne)earbenyl] am ne}pyridin-3- y11-
1, 3-benzet hi azol e-7- earboxylate O An N -N

showr(8): s, Sigle(; ds-ddublar ABLEIdd3Aabet ofpblats;1d, Qquble:v, szf triplets; dm,

doubl%q? mu(}n@Ets 42:ripl<-:]‘[120 gn'%t é%td'%n‘d grda%'_ﬁagf- %%“&aﬁ‘%ﬂé‘ﬂ ’(]é{\@bmass

516«)&6&11,@ 1dthy MikS
sl g S Gty s

run 1n:§:lep_n'os)r@2ar(dnwhgpq) appgo;g@te( glthcgpl))sltlvq 10312daeq-jor rgpggt)\ve ion %gta were

collec#e%)dr ugl}_%?%ﬂgrgltg h]g)%ségrieg ]LQM(Sﬁ e(ﬁ.ﬁg}geﬁ WQE% i)ﬁgbgﬁd% in

atmosgR&id gyedsure) chemicaCiclihidn (a3 ,andi\JM;heré. affifofriate, 3Hhempishiivke ion
data or ;lega%lge f)onz(ffaté lvgre czo%léc):ted ?;nassg sl()esdtra were Iburnownﬁgg él%gttron energy of 70
electron volts in the chemical ionization (CI) mode using a direct exposure probe; where
indicated ionization was effected by electron impact (EI), fast atom bombardment (FAB) or
electrospray (ESP); values for m/z are given; generally, only ions which indicate the parent
mass are reported;
(vi) each intermediate was purified to the standard required for the subsequent stage
and was characterised in sufficient detail to confirm that the assigned structure was correct;
purity was assessed by high pressure liquid chromatography, thin layer chromato graphy, 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:

EDC is 1-ethyl-3-(3-dimethyllaminopropyl)carbodiimide

DIEA is diisopropyl ethylamine;

HOBT is 1-hydroxybenzotriazole;

DMF is N, N-dimethylformamide;

SM is starting material;

DMSO is dimethylsulfoxide;

CDCl; is deuterated chloroform;

MS is mass spectroscopy;

EtOAc is ethyl acetate;

MeOH is methanol;

TFA is trifluoroacetic acid;

TFAA is trifluoroacetic anhydride;

HATU is N-[(dimethylamino)-1H,2,3-triazolo[4,5-b-]pyridin-1-

ylmethylene]-N-methylmethanaminium hexafluorophosphate N-oxide;

EtOH is ethanol;

DCM is dichloromethane; and
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7.49 (d, 1H), 7.61 (t, 111), 7.92-8.03 (m 3H), 8.05
(dd, 1H), 8.16 (s, 111 8.53 (d, 1H), 9.32 (s, 1H M
(ES): 300 (M1H ) forlntennrd@rate | and C161117N303;
.bIMR 1.09 (t, 3H),nethyl 4- 3.15-3.21 (in, 2H), 3.86
(s, 3H), bronobenzoate 7.50 (d, 111), 7.83 (d, 211),
(i) 196 (mpdibreSrdudi o) . 809 (0d, 111).8.59 (d
, 934 11-D Da SM 4et hyl 646-
k et hy |Gariamodfghe bampownds heeinbglowddama@-faly @ithindthe olaim®and thus are

not coszf()iy ! ddplaﬁeo he ;c):r%g b?ly c&a?r%gd 1l\r|{v|e\‘,|r-1tr1 n. N

Example 1
Methyl 2-(6-{[(ethylamino)carbonyl]amino } pyridin-3-vyl)-1.3-thiazole-5-carboxylate

0O
J /7 \_N
/N N@_«sjﬁ(o\
O

N-Ethyl-N'-[5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)pyridin-2-yl Jurea
(Intermediate 1, 0.20 g, 0.69 mmol), methyl 2-bromo-1,3-thiazole-5-carboxylate (0.152 g,

0.69 mmol), tetrakis triphenyl phosphine palladium (0.08 g, 0.069 mmol), and cesium
carbonate (0.245 mg, 0.754 mmol) were taken in a microwave vial and degassed with argon.
Then dioxane:water (4:1, 3 mL) was added to it and microwaved at 110 °C for half an hour.
The reaction mixture was partitioned between water and EtOAc and layers separated. The
organic layer was washed with sat. sodium bicarbonate solution, water, brine and dried over
magnesium sulfate. The solvent was removed and the residue was purified by flash

chromatography eluting with 2% MeOH in DCM to 3 % MeOH in DCM. MS (ESP): 307



4. (ESP): 340 (M+Fl) for G 7HL7N503; NMR 1.09 (t,

311), .16-3.22 (m 2H), 3.84 (s, 314), 7,53 (d, 1H),

7.71 (s, 2H), 7.90 (s, 111), 8,03 (dd, 1I-1), 8.50 (s,

111), 8,54 (s, 1H), 8.91 (s38111), 9.33 (s, 1H M

(ES) 301 (1) 41 11 or C15H16N403 NI\/R 1.12 (i 3H) ,
211) 7.65 (t H), 97- 8, 3@()

(M+Ii|-])f0r @;32@41\5@33 R: gl @ﬁh(t( ¥1),31p:3.22 0B, %}i),, 3 §|5|)(S 9960 (d, 1H),

1 z 5 y e , 55 (s,
779 ‘:ﬁlﬁ) é@é@‘i’(l#s’ ﬁ"l‘%)(m@nﬁkﬁs: Uéq%%o &7 18, (s, 11,1) M8
(ESP): 314 (MtFr) for CI71119N303., NVR 1.13 (t, 3H),
1. 34 (1, 3H), 3.16-323 (m 2H), 4.35 (q, 211), 7.39
Exa 7.54 (d, 1H), 7.65 (t; 11-0, 7.79 (t, 111)"
( ﬁna’i?y ! ﬂrr’@m Eeanpld 5.
111%L fﬁl@m@éﬁ%om%gﬁ@s \Péré at;1 gr I at eg&ﬂ m% aﬁﬁ)
Ex [€bh@suaar bonyl) phe])a{d beronic acid Exanpl € §M -
t hyl am_nolcar hnn\/ Larni npl n\/rl di n- 30

2 | Ehil JQEK- 71s, aKi ngMA ESPyAZ14MedH ) for Intermediate 1 and
{[(ethylamino)carbonyl] | Ci4H;sN4O3S; NMR: 1.09 (t, 3H), ethyl 2-bromo-1,3-
amino }pyridin-3-yl)- 1.31 (t, 3H), 3.14-3.22 (m, 2H), thiazole-4-carboxylate
1,3-thiazole-4- 4.32 (g, 2H), 7.60 (d, 1H), 7.80 (brs,
carboxylate 1H), 8.21 (dd, 1H), 8.54 (s, 1H),

9 | 8.77 (s, 1H), 9.52 (s, 1H)
NN ;_\ /S [

3 | Ethyl 6'- MS (ES): 315 (M+H") for Intermediate 1 and
{[(ethylamino)carbonyl] | CicHisN4O3; NMR: 1.09 (t, 3H), ethyl 5-
amino}-3,3"-bipyridine- | 1.35 (t, 3H), 3.14-3.25 (m, 2H), bromonicotinate
5-carboxylate 4.37 (q, 2H), 7.53 (d, 1H), 7.96 (t,

o/~ 1H), 8.15 (dd, 1H), 8.47 (s, 1H),
(8]
pani_E im\ \_h; 8.64 (s, 1H), 9.04 (s, 1H), 9.13 (s,
1H), 9.37 (s, 1H)

4 | Ethyl 2-(6- MS (ES): 371 (M+H") for Intermediate 1 and
{[(ethylamino)carbonyl] | C{sH;sN4O3S; NMR: 1.10 (t, 3H), ethyl 2-bromo-1,3-
amino }pyridin-3-yl)- 1.40 (t, 3H), 3.20 (m, 2H), 4.44 (g, | benzothiazole-7-
1,3-benzothiazole-7- 2H), 7.68 (q, 2H), 7.82 (t, 1H), 8.10 | carboxylate
carboxylate (dd, 1H), 8.30 (d, 1H), 8.39 (dd, (US5770758)

i N 1H), 8.94 (d, 1H), 9.59 (s, 1H)
Aaatace:
o




,0 N-JS 0 5Met hyl-2-(6-

f Ret hyl am no) car bonyl I ai ni nol

pyridin.-3-yl)-1, 3-thiazol e-5-carboxyl ate (Exanple 1,

0. 185 g,
1.1014 (1 inL) was
was stirred at 45

0.60 nanol) was ta

"V for two hours.

I§§n |

added to

n MOH (6 rnL) and 2N
The resulting m xture
The sol vent was

Ex | € Upand the aqp Was adrruted wth wategp@and
xac?g} e with i N P%F; The precipitated product was
5 CMlegged by filtr aMso(ggn@blv(Mhed fod t h wat eff Ineemshediate 1 and
dried (0.17 L ESP).:. 293 10(Wt2 r
“Mqth!ylzmmaw o 1N40:3NMR:31. s té}gb ( m Mothyl 6-
dzb%r&ﬁ 148 25k 41 i31383£hik"
3?@% ?s,’yl ; Ibe 5‘;% (lgl?jf%_s ’,%i-g 3 sh3 OR brombiicotinate
Fx-anathbogglafe8- 33  Th =75@I(ﬂolﬁ)n@.76®drbdﬁ),dé9&/ere made by
an apal ogous met hod .t o a . 43 op d
- * 1 | (! B BINETIRR . 0o (t,
311, 3™ 53‘ 3°(in 11?[?18)83(?1 5ﬁ),(80b3 (%H)H) $.495 (t, 114),
8.14 (dd, 110, 8.45 3 (s,111),]| 9.02 (s,
114), 9.11 (s, 111 (s 0H35 (s 1H) 13.51 (brls, 111)
D AG
6 | Methyl 3-(6- MS (ES): 300 (M+H") for Intermediate 1 and
{[(ethylamino)carbonyl] | C16H;7N303; NMR: 1.09 (t, 3H), methyl 3-
amino }pyridin-3- 3.15-3.24 (m, 2H), 3.88 (s, 3H), bromobenzoate
yl)benzoate 7.49 (d, 1H), 7.61 (t, 1H), 7.92-8.03
. o 4 (m, 3H), 8.05 (dd, 1H), 8.16 (s, 1H),
P & 8.53 (d, 1H), 9.32 (s, 1H)
7 | Methyl 4-(6- MS (ES): 300 (M+H") for Intermediate 1 and
{[(ethylamino)carbonyl] | C1¢H7N3O3; NMR: 1.09 (t, 3H), methyl 4-
amino }pyridin-3- 3.15-3.21 (m, 2H), 3.86 (s, 3H), bromobenzoate
yl)benzoate 7.50 (d, 1H), 7.83 (d, 2H), 7.96 (t,
)L 4 \FHE_ 1H), 8.01 (m, 2H), 8.09 (dd, 1H),
8.59 (d, 1H), 9.34 (s, 1H)
8 | Isopropyl 2-(6- MS (ESP): 392 (M+H") for Intermediate 1 and

{[(ethylamino)carbonyl]
amino }pyridin-3-yl)-4-
[(methylamino)carbonyl
]-1,3-thiazole-5-

carboxylate

o]
[0} N N~
b 3
0

C17H21N504S; NMR: 1.08 (t, 3H),
1.27 (d, 6H), 2.76 (d, 3H), 3.14-
3.22 (m, 2H), 5.04-5.11 (m, 1H),
7.62 (d, 1H), 7.73 (t, 1H), 8.26 (dd,
1H), 8.54-8.56 (m, 1H), 8.82 (d,
1H), 9.58 (s, 1H)

Intermediate 10




{[(Ethylam o)carbonyl] arnino I
ridin-3-yl)-1, 3-berizot hi a-zol e-7-

Py
car boxyl i

c acid 2-<

Nr--r M5 (BSI: 343 (MEr) for CL6F114N403S; NVR 1.09
3.18-3.23 (m 211), 7.48 (t4o(d, 111), 7.87-7.91 (m
211) .(dd, 114), 3.86 (d, 114), 9.52 (s, 1.10
6'- 11, (Ethyl atni no) carbonyl | atni no} -
Ex [AC@&mpbupdri di ne- 5-|cstaoxylic acid 0 346- SM
LI ( |:f h\ll L hnn\ll ai-Rol-BV—ti-di=3 "NSHZO! c
9 |dthyl4o 23 | 446-| MS(E _&I@ﬁ(m‘)}kéf%onyl ] arfiltepmediate 1 and
[ f
SBAMIRE, EL UP ST B e
oo (2(6- 1H) 7 73 Z{Hl)a 065L).71 Em ), D108 (t,114)|, 8. 27 (s,
I 14), 3.39 8.81 1] .93 (d,| 114),
olliehyisningiey (G, 308 (b A 74P B
amino } pyridin-3-yl)- 1H), 3.18-3.22 (m, 2H), 4.27 (q,
1,3-thiazole-5- 2H), 7.62 (d, 1H), 7.74 (t, 1H), 8.27
carboxylate (dd, 1H), 8.65 (d, 1H), 8.82 (s, 1H),
9 9.58 (s, 1H)
(o} N N/A >
A
0
10 | Ethyl 4- MS (ESP): 420 (M+H") for Intermediate 1 and
[(butylamino)carbonyl]- | C19H2sNs04S; NMR: 0.90 (t, 3H), Intermediate 5
2-(6- 1.09 (t, 3H), 1.26 (t, 3H), 1.29-1.39
{[(ethylamino)carbonyl] | (m, 2H), 1.48-1.53 (m, 2H), 3.16-
amino }pyridin-3-yl)- 3.22 (m, 4H), 4.27 (q, 2H), 7.62 (d,
1,3-thiazole-5- 1H), 7.74 (s, 1H), 8.27 (dd, 1H),
carboxylate 8.59 (t, 1H), 8.83 (s, 1H), 9.58 (s,
9 i 1H)
AT
o
11 | Methyl 4-acetyl-2-(6- | MS (ESP): 349 (M+H") for Intermediate 1 and

{[(ethylamino)carbonyl]
amino } pyridin-3-yl)-
1,3-thiazole-5-

carboxylate

. o
I3
. N=" 5O~
0

Ci1sH16N404S

Intermediate 15




C- 15H15N303; NWVR 1.09 (t,

7.48-7,56 (m 21),

2H), 8.15
(.ES):
3.15-

-S,

1H), é
286 (M+1-0 for C151115N303:
1 (m 214),

311),
7. 84- ,
8.53 (s,

3. 16-
21-1),
9.33 (s,

.22 (

3.86 (s, 31-1), 7.50 (d,

m 214),

8, 02-8.05 (m
114) M8
NVR 1,09 (t,

311),
1H), 7.30

Ex

(@omﬂ&ﬂﬁ
.59 (d, 1H)

7.98 (T,

9,33 (s

Blal), 7.99 (d 2F), B8.07
114), 12,98 (his, 11

(gM 114),
45

12

CMBtthGHﬂ6-6 -

ety |
rdxﬁ‘ihg}ﬁyrfauilh) benz

yl)imidazo[1,2-
a]pyridine-2-

carboxylate

o
/\NJ\N L_\

of

MS_F_(EEPQII‘%OIQM%MGIN py
C17 l

' §.1@<3l2<i (B, 3110,3.84 (s, 3H),
7.53 (d, 1H), 7.71 (s, 2H), 7.90 (s,
1H), 8.03 (dd, 1H), 8.50 (s, 1H),
8.54 (s, 1H), 8.91 (s, 1H), 9.33 (s,
1H)

0. RS R ah

Inteqned1ate 1 and
o
bromoimidazo[1,2-
aJpyridine-2-

carboxylate

N\;\\F o
o~

13 | Methyl 3-(2- MS (ES): 301 (M+H") for Intermediate 2 and
{[(ethylamino)carbonyl] | C;sH16N4O3; NMR: 1.12 (t, 3H), methyl 3-
amino }pyrimidin-5- 3.22-3.30 (m, 2H), 3.88 (s, 3H), bromobenzoate
yl)benzoate 7.65 (t, 1H), 7.97-8.02 (m, 2H),

. o 4 8.23 (s, 1H), 8.94 (s, 2H), 8.98 (t,
)LH’:}‘C; 1H), 9.92 (s, 1H)

14 | Methyl 2-(2- MS (ESP): 308 (M+H") for Intermediate 2 and
{[(ethylamino)carbonyl] | C;2H;3N505S; NMR: 1.12 (t, 3H), methyl 2-bromo-1,3-
amino }pyrimidin-5-yl)- | 3.24-3.29 (m, 2H), 3.87 (s, 3H), thiazole-5-carboxylate
1,3-thiazole-5- 8.55 (s, 1H), 8.89 (t, 1H), 9.14 (s,
carboxylate 2H), 10.27 (s, 1H)

- NOLN_(/:}_«:]\WO\
o)
15 | Ethyl 3-(6- MS (ESP): 314 (M+H") for Intermediate 3 and [3-

{[(ethylamino)carbonyl]
amino }pyridin-2-

yl)benzoate

C17H1oN303; NMR: 1.13 (¢, 3H),
1.34 (t, 3H), 3.16-3.23 (m, 2H),
4.35 (q, 2H), 7.39 (d, 1H), 7.54 (d,
1H), 7.65 (t, 1H), 7.79 (t, 1H), 8.01
(d, 1H), 8.16 (brs, 1H), 8.22 (d,
1H), 8.53 (s, 1H), 9.35 (s, 1H)

(ethoxycarbonyl)phen

yl]boronic acid




10

[ (Ethyl arnino)carbonyl] amno) p rimdin-5-y1)-1,3
-th iazol e-5- carboxylic acid O N:"-N'N=1 Data
ESP): 32 (Mtflt) fo Ctaflrchic0l; NNW 1.090" 3E1l),
3.163.22 (rn, 211), 7.53 (d42111), "'769 (s, 2H), 7.90

(his, 111), 8.123 (d, 1H), 8.42 (s, 1H), 8.53 (s, 1H),

891 (s, 1 H, 933 (s, IH) M (FS): 287 (MA41') for

Ex

QLdbpouddo3: NVR: ﬂ)m (t, 31-1),”3.203. 28 (BM2H)

Z 620 I_Il\ 707 Q. _21 S Al

16

(l') [d T

Fthyl 446-99" (1, 1H)|, i (ESPfé“iMﬁT) By 14 6

_intﬁiéle%e 3 and [4-

|y .
GRS €00, REEAYETS N, ltabpponones
GandiBofyrid2#24) , 10. R34 (ts3HNL B11)8-3.28 (mMO2E), 1H)| yl]borongs acid

t hyl am no) car bonyl | am_nol enzoi c acid
&E&’ﬁﬂ%"{% f %(Et hy|l %#%f%ggs’af%%mrﬁmnfﬁ%@py
ridin-2-yl)benzoic ﬁ?',d.so({\@ﬂ(),@&-'&@&ﬁa,(!\/Hl-) for
C15H15N303%-oNVR: 1. 0, 310, 3.16- .22 (in,| 214),
7.39 (d, /IH), 7.54 ), 9Bk, TH)62 (t, 1H), 7.|78 (t,
1|—|),0 .99=(d, 1), [8.11 (brs, 111), 8.19 (d, [1H), 8.56
1% 3%(s, 1f1),| 1101 (W, 114) S (ESP)|: 286

I T)

r C151115N303; 14VR: 1.12 (t, 314), |3.18- 3.24

(M 212y, 7. 41T (d, 1t1),7.56 (d, III), 7.80 (t, HG,
8. 03.8. 0 (m 5H), (s, 1H), 13.08 (brs, 111)

Example 17
2-(6-{[(Ethylamino)carbonyl]amino } pyridin-3-vyl)-1.3-thiazole-5-carboxylic acid

added to it. The resulting mixture was stirred at 45 °C for two hours. The solvent was

o]
L 7\ N
/N N@s]\wo
0

Methyl-2-(6-{[(ethylamino)carbonyl]Jamino} pyridin-3-yl)-1,3-thiazole-5-carboxylate
(Example 1, 0.185 g, 0.60 mmol) was taken in MeOH (6 mL) and 2N LiOH (1 mL) was

removed and the aqueous was diluted with water and acidified with 1N HCI. The precipitated
product was collected by filtration and washed with water and dried (0.17 g). MS (ESP): 293
(M+H") for C2H;2N403S; NMR: 1.09 (t, 3H), 3.16-3.22 (m, 2H), 7.60 (d, 1H), 7.81 (t, 1H),
8.26 (dd, 1H), 8.38 (s, 1H), 8.81 (s, 1H), 9.54 (s, 1H), 13.54 (brs, 1H).

Examples 18-33

The following compounds were made by an analogous method to Example 17.

Ex | Compound Data SM
18 | 2-(6- MS (ESP): 293 (M+H") for Example
{[(Ethylamino)carbonyl]amino} C12H12N4O3S; NMR: 1.09 (t, 3H), 2
pyridin-3-yl)-1,3-thiazole-4- 3.14-3.23 (m, 2H), 7.59 (d, 1H), 7.80
carboxylic acid (t, 1H), 8.21 (dd, 1H), 8.46 (s, 1H),
JOLN@_«N%O 8.77 (s, 1H), 9.51 (s, 1H), 13.13 (brs,
Nn=" s 1H)




46 Data |SM Exanple 41 M5 (ESP): 292 (ME-Il ) for
CL31:113N303S; NIMR 1.06 (t, 3H), 322-318 (En, 2H),
6.48 (s, 114), 7.63 (s, 1H) 437.96 (s, 4H), 10.65 (s,

1H), 12.90 (a, I1I1) Exanpl es 34-36 The
foll owi ng Exanpl es were nade by the procedure of
Ex | dh ate 13.  Conpound phatd46- SM
[(Ethylam no)eaibonyllaini no)pridin-3-y1)-N
19 |6- MS (ES): 287 (M+H") for Example

{[(Ethylamino)carbonyl]amino}- | C14H14N4O3; NMR: 1.09 (t, 3H), 3.15- | 3
3,3"-bipyridine-5-carboxylic acid | 3.23 (m, 2H), 7.53 (d, 1H), 7.95 (t,

o °>,o 1H), 8.14 (dd, 1H), 8.45 (t, 1H), 8.63
/\NJ\N‘\D‘C} (s, 1H), 9.02 (s, 1H), 9.11 (s, 1H), 9.35
(s, 1H), 13.51 (brs, 1H)

20 | 2-(6- MS (ES): 343 (M+H") for Example
{[(Ethylamino)carbonyl]amino}py | CicHi4N4O3S; NMR: 1.09 (t, 3H), 4
ridin-3-yl)-1,3-benzothiazole-7- 3.18-3.23 (m, 2H), 7.48 (t, 1H), 7.58
carboxylic acid (d, 1H), 7.87-7.91 (m, 2H), 7.80 (d,
/\N/CU)\N@_(;I]? 1H), 8.31 (dd, 1H), 8.86 (d, 1H), 9.52

>0 (s, 1H)
21 |6'- MS (ES): 287 (M+H") for Example

{[(Ethylamino)carbonyl]amino}- | C14H14N4O3; NMR: 1.10 (t, 3H), 3.15- | 5
2,3'-bipyridine-5-carboxylic acid 3.24 (m, 2H), 7.52 (d, 1H), 7.73 (d,

/\N/?LNT':[_\ \N—/ —z{; 1H), 7.99 (brs, 1H), 8.27 (s, 1H), 8.39
(dd, 1H), 8.81 (d, 1H), 8.93 (d, 1H),
9.41 (s, 1H)

22 | 3-(6- MS (ES): 286 (M+H") for Example
{[(Ethylamino)carbonyl]amino}py | CisH;sN3Os; NMR: 1.09 (t, 3H), 3.16- | 6
ridin-3-yl)benzoic acid 3.22 (m, 2H), 7.48-7.56 (m, 2H), 7.84-

= Ao 7.91 (m, 2H), 8.02-8.05 (m, 2H), 8.15
ﬁNJ\N{}d (s, 1H), 8.53 (s, 1H), 9.33 (s, 1H)

23 | 4-(6- MS (ES): 286 (M+H") for Example
{[(Ethylamino)carbonyl]amino}py | CisHisN3Os; NMR: 1.09 (t, 3H), 3.15- | 7
ridin-3-yl)benzoic acid 3.21 (m, 2H), 3.86 (s, 3H), 7.50 (d,
/\Nj\N@—@—P 1H), 7.80 (d, 2H), 7.98 (t, 1H), 7.99 (d

N= 0

2H), 8.07 (dd, 1H), 8.59 (d, 1H), 9.33
(s, 1H), 12.98 (brs, 1H)




nmet hoxy- 1, 3-t hi ozol e- 5-

144- Cycl opropyl-2-(6- Ret

car hoxani de

hyl ai ni no) carbon yil aE

TE i ity o) by 234

% 3H§3

14 T1E1)

no) pyri di n-3-y1) - N5- et hoxy- 1, 34hi azol e- 4, 5- di
carboxamde SL , Data M544}SP): 322 Cull 5N501S;
NVR 1.09 (t, 3H), 3.16-3.22 (En, 2H), 332 (s, 3H),
.58 (d,111), 7,82 (brs, 1H), 823 (dd, lto 8 30
Ex (/Cempdidd 8.79 (s, 111), |DB8 (s, 1H), 12. 01 (s, 1H) SM
34 (Bro-ar). 1.08 (L, 317, 2| S EDS oo OFJL) 8% 14-3. 24 | Brample
Q:di}@,éNldJ!)s NMES 1.8 8

ridin-3-yl)-1,3-thiazole-5-

carboxylic acid

[o]
N
e O
0O

2.61 (s, 3H), 3.15-3.23 (m, 2H), 7.62
(d, 1H), 7.76 (brs, 1H), 8.25 (dd, 1H),
8.82 (d, 1H), 9.58 (s, 1H)

?Eﬂiﬁn& ¥)-83 (s, 1H) 47 2BRadpB ), 3713 3.21 (m 2H), 7. 64
E ([E@«;%y_ljg' L S‘?ﬂggonml] ['3. M0 a1 D8 1 %8 36 L, 1,
thiazole-5-carboxylic acid 8.98 (d, 1H), 9.61 (s, 1H), 9.78 (s, 1H)
0
I
0

25 | 4-[(Cyclopropylamino)carbonyl]- | MS (ESP): 376 (M+H") for Example
2-(6- C16H17N504S; NMR: 0.60-0.79 (m, 9
{[(ethylamino)carbonyl]amino}py | 4H), 1.09 (t, 3H), 2.90-2.92 (m, 1H),
ridin-3-y1)-1,3-thiazole-5- 3.14-3.20 (m, 2H), 7.59 (d, 1H), 7.78
carboxylic acid (s, 1H), 8.31 (d, 1H), 8.91 (s, 1H),

[N ONA 9.56 (s, 1H)
~~N N‘Q_«Sﬁo
o)

26 | 4-[(Butylamino)carbonyl]-2-(6- MS (ESP): 392 (M+H") for Example
{[(ethylamino)carbonyl]amino}py | Ci7H21N504S; NMR: 0.91 (t, 3H), 10
ridin-3-yl)-1,3-thiazole-5- 1.09 (t, 3H), 1.30-1.38 (m, 2H), 1.55-
carboxylic acid 1.62 (m, 2H), 3.16-3.23 (m, 2H), 3.36-
O s o e

° (s, 1H), 9.82 (brs, 1H)

27 | 4-Acetyl-2-(6- MS (ESP): 335 (M+H") for Example

{[(ethylamino)carbonyl]amino}py | Ci4H14N4O4S; NMR: 1.09 (t, 3H), 11




2- (6-41(Et hyl am no) car bonyf | am no) pyri di n-3-y11-N(1-m
ethyl -1 -phenylethyl)-1,3- "-carboxam de (Internedi ate
18, 53 ny, 0.129 mmol) was ggssolved in TEA (I InL)
and the solution was stirred overnight. TFA was
renmoved under reduced pressure and the crude was

Ex

F@J,hf,g,lg{}pd pet ween aqueoUgsQdl um bi car bonat e and SM
it QAc, The lavers separated and the organic |ayer was

28

wastoed wi Lh wat er 3nd bri neMsS [E3RN32e fd+HHO) for up Example
t 10 e

A R WA S e | 1

(ljrigiﬁﬁ g‘iﬁs&zﬂv% jS)yn&@e( i3 SFQEI) (n?%@-lf,( %ﬁ;& 11017 695

2@rakylickyid 7. 65 (brs, Jﬂﬂ)ﬂ?OQQ?S(lﬂi)sS léﬂid 1H),

(s ol es 3840  Thd 145 Follihg 2ditnbd &eﬁe ]
rmade by &an an us net had 33sFapl e 37 48
N4 QICI opr opyl (6 {Ret ryl ar ni no) car bonyl | anmi nol p

T A o A b TG T 7 S S A Example
{[(Ethylamino)carbonyl]amino}py | C14H14N4O3; NMR: 1.12 (t, 3H), 3.20- | 13
rimidin-5-yl)benzoic acid 3.28 (m, 2H), 7.62 (t, 1H), 7.97 (d,

o Qo 2H), 8.21 (s, 1H), 8.94 (s, 2H), 8.99 (t,
e }—C; 1H), 9.92 (s, 1H), 13.14 9s, 1H)

30 | 2-(2- MS (ESP): 294 (M+H") for Example
{[(Ethylamino)carbonyl]amino}py | C;1H;1NsO3S; NMR: 1.12 (t, 3H), 14
rimidin-5-yl)-1,3-thiazole-5- 3.24-3.29 (m, 2H), 8.43 (s, 1H), 8.90
carboxylic acid (s, 1H), 9.13 (s, 2H), 10.24 (s, 1H),
/\NJOLN*’:%:]\NO 13.70 (s, 1H)

)

31 | 3-(6- MS (ESP): 286 (M+H") for Example
{[(Ethylamino)carbonyl]amino}py | C;sH;sN3O3; NMR: 1.12 (t, 3H), 3.16- | 15
ridin-2-yl)benzoic acid 3.22 (m, 2H), 7.39 (d, 1H), 7.54 (d,

1H), 7.62 (t, 1H), 7.78 (t, 1H), 7.99 (d,
1H), 8.11 (brs, 1H), 8.19 (d, 1H), 8.56
pui (s, 1H), 9.33 (s, 1H), 13.01 (brs, 1H)

32 | 4-(6- MS (ESP): 286 (M+H") for Example
{[(Ethylamino)carbonyl]amino}py | CisH;sN3O3;; NMR: 1.12 (t, 3H), 3.18- | 16
ridin-2-yl)benzoic acid 3.24 (m, 2H), 7.41 (d, 1H), 7.56 (d,

% o 1H), 7.80 (t, 1H), 8.03-8.09 (m, 5H),
9.33 (s, 1H), 13.08 (brs, 1H)
J R




N4- But y1- 2- (6- 1Ret hyl am no) ear bonyl i anai nol p

yridin-3-y1l)-1, 3-thi azol e- 4, 5- di carboxam de 8
M5 (ESP):

375 (1)/1-11e) f

or C61:11, 3N603S; 19MR

Dat a

033-0.79 (nt 4H), 1.09 (t,2489-2.93 (m IN), 3.15-3,24
(in, 211), 7.59 (d, IN), 730 (1, Il11), 8.07 (s, 111),
.36 (dd. 1H), 8.98 (d, 1lji), 9,06 (8, 1H), 9.55 (s
Ex liompéuhB (s, 1H) M5 (ESP)Dat391 (Mi-W for SM
(‘1711’)’)|\IRHRQ NMR—0.-9] {1- 311) 100 Lt Q11\
33 {436-1.37 (m 2H), 1.52-1|36S(E$E):392(MHHiktos 23 (m |Example
2 s 7 1-1)|
R e T T e e U L PR
(NrBthidbIN,yiDebfoi heid 1H) , |BOL26R18 $m, 2H),).48 (s2HH)H7.68
[[(Et hyl anni,no)carbonyl] aninolp
yridin- 3-y1o d,3-1,erizot ri(%zlg'f) 90 (% AFpollm Gl vs
(ES): 342 1-11') for Ci|bkiRaA6ARS; NVR 1.10 (t,
3N), 3. 16¢3.23 (m 2H), 7609?5(6(|n2 7.82 O's,
,IL
EH)’\N (d,1H)87(d,1N) 838(dd1H)
841 (5 1k —8-92 (d—dH) O 565t} —NN
Exarrpl e 41  Met hyl
!gélglgiﬂ-&ket hyl ar ni no) car bonycl arnirio}-1;
| - 4-yQObenzoate To a solution of met hyl 4-(
- artierfol dw B tExaaplds-werdberde batle rb cedereefdnarmedidte 1850
Ex | Compound Data SM
34 | 2-(6- MS (ESP): 322 (M+H") for Example 17 and N-
{[(Ethylamino)carbonyl]ami | C;3H;5NsOsS; NMR: 1.09 (t, methoxy amine
no }pyridin-3-yl)-N- 3H), 3.16-3.22 (m, 2H), 3.72 (s, | hydrochloride
methoxy-1,3-thiazole-5- 3H), 7.58 (d, 1H), 7.82 (brs,
carboxamide 1H), 8.23 (dd, 1H), 8.30 (brs,
9 N 1H), 8.79 (s, 1H), 9.53 (s, 1H),
s S0 SR i
X 12.01 (s, 1H)
35 | N*-Cyclopropyl-2-(6- MS (ESP): 405 (M+H") for Example 25 and N-

{[(ethylamino)carbonyl]ami
no}pyridin-3-y1)-N’-
methoxy-1,3-thiazole-4,5-

dicarboxamide 3.76

Q brs

[o] N N/A ( ]

AR |,
o}

C17H20N604:S; NMR: 0.74-0.79
(m, 4H), 1.08 (t, 3H), 2.91-2.93
(m, 1H), 3.14-3.24 (m, 2H),

13.83 (s, 1H)

(s, 3H), 7.60 (d, 1H), 7.76
1H), 8.37 (dd, 1H), 9.00 (s,
9.14 (s, 1H), 9.57 (s, 1H),

methoxy amine

hydrochloride




10

15

0.64 nane in NM' (3 na:), ethyl isoeyanate (90 pl,
1.14 mol) was added. The sol ution was heated at 110
"C for one hour in a mcrovvq e. The crude was
partitioned between water and Et OAc. The organic |ayer
was washed with. NaliCO3 solution, water and brine. Ti

Ex V&S gmﬁfl ed over maggghyum sulfate and condeywgr at ed.
he r sidue was purifiled by flash chronmatogrdphy (2%

/R0Butyl-DTY) to give f DS ARSI 42l meﬁu)dbr(m rBRampld26 and N-

Eﬂ: lgflggl?lg)t‘f OP#BHZH )r 13@455«%3 @ (?IW(tG rfxétfl(’)xy amine

n- -1 { 4 rochlori
%%yrré @6y1N H)., (9gl(§9(tﬁ)l 113@1657(@ 1{3%1_'1110 de

thyI 6- ( et urei do)widia- 3-
(rﬂeth(ﬂtyht B)¢h@k¢la-4cﬁar b())ZH),at 82419dmoH), 3.16-10 | A

+‘fé(‘ialﬁj?ﬁxa’9“?“s (4, 4, 5, 5] P Téfiy 128341 4% oxdbor ol an- 2

yl ) pyridin-2-0 yOJr ea thng@dg,g;e;@g(dsq)ﬂyg 0. 27
N"0do- 14 ( 2- et hoxyet oxol, 4-

|I|ydrgg?¥lﬁo iNoe- 3- carbéxyl1dDe @Wlﬁb@@@l&) i, 100 ny,

.25 =not), cé&siumca nmol|), and
'et ral ci sphenyl phosphi :@q%fr gQ(WH %8%59(s 0.02

36

N—r

'ﬂ_‘_lﬁﬁ_‘lvﬁlml_\(.\/\7

mol ) in dioxane (4 1 lmﬁ)lm(sy\m{)&r (1 rrh) vias

anfi fa¥a)
m xture was then heated in a mcrowave for 1 h at 110
he reaction m xture was cooled to room
rature and filtered, then placed on high vacuum
2-(6- { [OE eI 80 )t &5 bk RimiS®lpweidin-§-59- N3 -ghiaddke-5{cEbBBX am#z9

Exa

(Mt-H) for (1231126N:05; Nivilt 9.34 (s, 1H), 8.61

(rn, 211), 8,45 (m8. (m &Og(m 2H), 7.54

(in, 1H), 4,62 (m , 2 3,71 (m 211),

3.57 (s, 310, 3.21 20(m 2 Ndr- 7 He, 3H),

1.11 (t, .1= 8 Hz, 3H). Exarrples 43- 4 The

tof | ow ng Exanpl es were synthesized atcording to the

prf@eﬁgﬁglygagﬁg )C%}B%I%E!Fmg&(ﬁ)'mhﬁl AU NhetliR- 1551RA eR91)-1,3-
thiazole-5-carboxamide (Intermediate 18, 53 mg, 0.129 mmol) was dissolved in TFA (1 mL)

and the solution was stirred overnight. TFA was removed under reduced pressure and the
crude was partitioned between aqueous sodium bicarbonate and EtOAc. The layers separated
and the organic layer was washed with water and brine. During the work up process the
product precipitated which was collected by filtration. Washed with water and EtOAc and
dried (0.020 g). MS (ESP): 292 (M+H") for C12H;3N50,S; NMR: 1.09 (t, 3H), 3.16-3.22 (m,
2H), 7.56 (d, 1H), 7.65 (brs, 1H), 7.83 (brs, 1H), 8.15-8.23 (m, 2H), 8.40 (s, 1H), 8.77 (s, 1H),
9.51 (s, 1H).

Examples 38-40

The following compounds were made by an analogous method to Example 37.

Ex | Compound Data SM




ol

Exanpl e 46

(a6713-Et hvl urei dOpyri ' 11)-1-(2-met noxyct h' ydRi oni nol i
A suspensi on of ethyl

6- (6- (3-ethylureido)pyridinag8-yl)- |
- (2- met boxyet hy4) - 4- oxel, 4- di hydr oqui nol i ne- 3- car boxyl

ne- 3-

carboxylic acid

te (Exanple 42. 59 ny

13 mol) and sodium

Ex |

\Wtbmopaudel (0. 202 nt . .,

0.
1 nd) w

38

f
f
f
f

a

L) —was heated to060C
\ 6{4'(93?511012?@%612&56 . Et hanoll
IRt BB ROR Rl

) yeidii3-91)- [[hehiaesedisSi ng 9
nd acidified to pH 4 wt
éf%ﬁ&xawﬁ col | ected by
1i gh vacuumteo rgnove reg
Mr14k) /fgr N -~ 122N405;
3. 20" (my=2Hp;~@. 23 (s, 3H
’H), 7.50 (m ©111), 8.01
3.31 (tn, H), 8.58 (in, 1

l?t$§§§%3§th&%fﬁ':reduced ’
h

at
£l;

BRI R

(in,

91)554@5 1%5}3é°)5?r§f§'1 . 8.94

\4]i)atmml ) in tetrahydrofur:
M5 (B8B): 3a% (MiHektoand t he
bAgD AP@) e
alH)d1.va¢t, AHE 208283 i(m, wat ¢
'unde
R S i, S E s

0(dd, 34808 td, 125)) 9.04 .(532114();'1 {

IS M
Intermediate
I %0

21

18

),
(s,

39

K Butd-396(S, 1H), 15.20
he foll owm ng conpounds v

HE(cfhybosdojcerbdegdamibet i
e R RIS By

dicarboxamide

(o}
[0}
/‘N/U\N‘(:‘}*(’Sﬁb‘
]

rCiER 2065 ; 28MBs DA (t, RED),
' Bg (¢, 31), 1308-1.37 (m, 2H),
1.52-1.58 (m, 2H), 3.16-3.23 (m,
2H), 3.28-3.41 (m, 2H), 7.60 (d,
1H), 7.79 (t, 1H), 8.05 (brs, 1H),
8.35 (dd, 1H), 8.97 (s, 1H), 9.22
(brs, 1H), 9.56 (brs, 1H), 10.63 (s,
1H)

; - N fBS 4/7-48
JeNrdg E%% %gsl(zegma)lccor di ng |t

Intermediate
o)

20

40

2-(6-
{[(Ethylamino)carbonyl]amino }p
yridin-3-yl)-1,3-benzothiazole-7-

carboxamide

(o]
L/ N
/N 4»;>_<s
O"'N

MS (ES): 342 (M+H") for
C16H1sN50,S; NMR: 1.10 (t, 3H),
3.16-3.23 (m, 2H), 7.60-7.66 (m,
2H), 7.82 (brs, 2H), 8.08 (d, 1H),
8.17 (d, 1H), 8.38 (dd, 1H), 8.41 (s,
1H), 8.92 (d, 1H), 9.56 (s, 1H)

Intermediate
21

Example 41

Methyl 4-(2-

eth

lamino)carbonyl]amino }-1.3-thiazol-4-yl)benzoate

Q

/
o
/‘N’lLN_(ls\

To a solution of methyl 4-(2-amino-1,3-thiazol-4-yl)benzoate (Intermediate 11; 150

mg, 0.64 mmol) in NMP (3 mL), ethyl isocyanate (90 pl, 1.14 mmol) was added. The solution

was heated at 110 °C for one hour in a microwave. The crude was partitioned between water

and EtOAc. The organic layer was washed with NaHCO; solution, water and brine. It was
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OLN/ \ r 1/4", ? ki \ A solution of

| V-ethyl -25-(4,4,5,5-tetranet hyl -1, 3, 2-di oxa

orol an- 2-yl ) py-ri di n- 2- ga (Internmediate 1, 200

ng, 0 69 rrinol), nethyl 5-iddo-2-o0xo0-1, 2-di hydro- 3-

pyri di necar boxylate (174 ng, 0.62 mmol),
dried BRef Absdaainh &Qfde@Md7e%1acauratéa @fie FRk Iwas POHGEESY H458h

car bonat %224 , 0.69 atnol) in dioxane (4 nalL) and
chromatperaphy (230 MePH 1 DEA) teesiyeihe desimdpraduch(7Rireglo SP): 306

o RPN A 1,

7.66 &R HY,i 098 wasHy, anwsnk,rial)ed under reduced pressure to
give a yellow solid. The solid was triturated with
acetone, then collected by filtration and added to hot
figne/ water. The solution was cooled to room
ature, and the solid that fornmed 10was col |l ected
Ethyb§-(6-{3-ethahir@do Japddiptagled -@ndethokyetiiy] vérouorh4-dihydurguiaoline-3-
resi dual solvent (58 ng). M5 (ESP): 317 (Mt1117) for
gﬁm%%éﬁ?llGhMO4 Exanpl e 51 5-(643-Ethyl ao
wyri di n-3-01: 2- oxo4 42-dlhszbox vbc acid 15 0 P N N
To a solution of nethyl
5- (6-(3- et hei do) pyriydi n-3-y1) - 2- oxo- 1, 2- di hydropyri d
ne- 3-carboxyl ate (éxanple 50, 58 ny, 0.18 mml) in
nmet hanol (1 nE) was qyddd SOdIUﬁ]hyﬁrOXIde (0. 275
m.., 0.55 annol) The reactlﬁ gl fuPe was stirred at
room tenperature, then concentrajed under reduced
pressure, diluted with water, and acidifed to pH 4
with 10% 20/ JCL The resultlng suspensi on was cooled to
0 C and the solid that fornmed s coll ect ed,

A mixture of N-ethyl-N’-(5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)pyridin-2-
yl)urea (Intermediate 1, 80 mg, 0.27 mmol), ethyl 6-iodo-1-(2-methoxyethyl)-4-oxo-1,4-
dihydroquinoline-3-carboxylate (W02006010733, 100 mg, 0.25 mmol), cesium carbonate (90

Exa

mg, 0.27 mmol), and Tetrakisphenylphosphine palladium (28.9 mg, 0.02 mmol) in dioxane (4
mL) and water (1 mL) was degassed with nitrogen for 30 minutes. The reaction mixture was
then heated in a microwave for 1 h at 110 °C. The reaction mixture was cooled to room
temperature and filtered, then placed on high vacuum to remove residual solvent (59 mg). MS
(ESP): 439 (M+H") for C23H26N4O5; NMR: 9.34 (s, 1H), 8.61 (m, 2H), 8.45 (m, 1H), 8.10 (m,
1H), 8.09 (m, 2H), 7.54 (m, 1H), 4.62 (m, 2H), 4.25 (m, 2H), 3.71 (m, 2H), 3.57 (s, 3H), 3.21
(m, 2H), 1.30 (t, /=7 Hz, 3H), 1.11 (t, /= 8 Hz, 3H).

Examples 43-45

The following Examples were synthesized according to the procedure described for

Example 42 using the starting materials as stated below.

Ex | Compound Data SM




then placed on a |yophili

zer to renove residual

solvent. M5 (ES): 303 (M+1114) for Cl4HANAGs.

Exaf)fple..52 Ethyl.

4-Dinlethvicathtlitioyl-246543,ethVit ureid
&carhoxylatt. ,NHHIn a 10 trilL, of mcrowave

i al.

43

P Eetyll ovbudylei-(REBRY| car hant
et hyl ester (internediate
e Iueifp ogifvar -k -4-exq-4,
bl ridin-2-
I?q &h%()&%}?{&%rllwﬁ%l) cesi
marboty)lateTet rakis (tripli
. 044 g, 01)37 mnol) ir
has degassed for 30 mn,

» > s
chr onat ography ver silig
36.5% of the/title cong

WIS (B$)add1 eMEH giohoxyl | e

EzngsNﬁéft &LM& Sé%ﬁf{ =P 2] ¢

Y7, 34 elan({tgjfmrﬁﬁsﬁt)e'

um caf bona g,
dr3f-1.p5 6mphilhd)76al, REY um

13?@"3nhgﬁ>e£'2% B SR o

rril). The
lriai)c&ﬁé émt 3712 éd lt(en, >2Hé,| d

B B2 ol 000 ¢

A —4

1%

i, QH ({{llil 18hhybo aeet at ¢

'thvva

h fntekmediate
il GRd

5% Intermediate

ee)
30

aw)do.as (@ 1Pl e yel | ow sol il d,
VB (APCD: 357(MATE) for @i 7HRENS04f3; Wt 8 115 (t,
3H) 8 1.38 (t 3H), 2.91 (s, 3H), 63.18 (s 3H)

i e AR AR T T R T
amyeidBypgaiaoxyl)i e(RCi d C,sRANQOL NMR: 1.11 (t, J=7 1 and
morpholinoethyl)-4-oxo-1,4- Hz, 3H), 1.30 (t, /= 7 Hz, 3H), 2.47 | Intermediate
dihydroquinoline-3- (m, 4H), 2.66 (m, 2H), 3.24 (m, 24
carboxylate 2H), 3.52 (m, 4H), 4.23 (m, 2H),

N 4.50 (m, 2H), 7.40 (s, 1H), 7.54 (m,
”ﬁo(”'“l N ” o ¢ 1H), 7.95 (m, 1H), 8.12 (m, 2H),
Y |[ " ? 8.45 (m, 1H), 8.60 (m, 2H), 9.34 (s,
N
()

45 | Ethyl 1-(2,2-difluoroethyl)-6-(6- | MS (ES): 445 (M+H") for Intermediate
(3-ethylureido)pyridin-3-yl)-4- C22H22F2N404; NMR: 1.11 (t,J=| 1 and
oxo-1,4-dihydroquinoline-3- 8 Hz, 3H), 1.30 (t, /= 8 Hz, 3H), Intermediate
carboxylate 3.21 (m, 2H), 4.27 (m, 2H), 5.03 25
™ (m, 2H), 6.54 (t, /=20 Hz, 1H),

NWO(N 1” | o o 7.54 (m, 1H), 8.02 (m, 2H), 8.14

(m, 1H), 8.45 (m,, 1H), 8.70 (s,
1H), 9.35 (s, 1H).
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N-914 'ri 00 "1/4NHH To a stirred sol ution of

et hyl

4- di et hyl ear hanmoy1- 246- ( 3- % hyl - urei doi tyridin-3-

yfl -thiazole-5-carboxyl ate ( anple 52, 0.7 g, 1.78

mncil) in nmethanol (15 int) was added 2 N |ithium

4§¥QQQX|de (8 nt.). The m xture was heated to 50 C

i ght After conpletlon of t he reactlon the
6-(6-CeBithylweidaipxticines -k Bk yehdy ] ‘ |
E adged and the 25was adjusted mnth 2 N hydrochlorlc

carbo 4¢8 pH 2. The precipitated solid was filtered and

55 dried under vacuumto afford 0.2 g (35.48% of the

title conpound as a pale brown solid. M5 (APCl): 364

(1s44-1-1') for Cl4118N404S: NNW 51.1 (t, 3H), 8 2.8

(s, 3H), 3 3.07 (s, %kb 8.7.62 (d 1FD 57.75 (br s,

110, 8 8.25 (d, IFl), 8 8. QQ (s |/1i 9.55 (br s,

1H). Exanple 54 N5- Et hyl- 27 (6- hi I OH

[ (et hAam no) cat hortyl ] am no} py#i-din-3-A-N4, hyl -1,34 'a

| e-4,5- dicarboxamide / HN N HHTo a stlrred

sol ution of 4-Rdinmethylarnin carbonyll 2- (6-

10|no)earbonyl|an1nolpyr|d|n 3<§1)-1, 3- thlazole 5-carb

ok sush it of TR S oRetny Bt Byridi InIThgd aidindi¥ iy 4-oxo-

1,4- d[HSIH MM@BQLéaflﬁ)x?ﬁté@(ahfple 4% 59 i) 0013)mmbDend sodium hydroxide
hydrochl ori de ( 26 %u ol
(0.202'mL, 0.40 mmol) in tetrahydroturan (1 mL) was heated to 60 °C. After 2 h, the reaction

was not yet complete. Ethanol (2 mL) was added and the reaction was heated for another 1 h,
then cooled to room temperature and concentrated under reduced pressure. The resulting
solid was dissolved in water and acidified to pH 4 with 10% HCl. The solid that formed was
collected by filtration and placed under high vacuum to remove residual water. MS (ESP):
411 (M+H") for C2;H;,N40s; NMR: 1.11 (t, J= 6 Hz, 3H), 3.20 (m, 2H), 3.23 (s, 3H), 3.74
(m, 2H), 4.83 (m, 2H), 7.50 (m, 1H), 8.01 (br s, 1H), 8.21 (m, 1H), 8.31 (m, 1H), 8.58 (m,
1H), 8.69 (m, 1H), 8.94 (s, 1H), 9.38 (s, 1H), 15.20 (s, 1H).

Examples 47-49
The following compounds were synthesized according to the procedure described in

Example 46 using the indicated starting material.

Ex | Compound Data SM




ethylamne (2 Min tetrahydrofuran, 0.13 niL, 3.3

m nol) were added at OC and stirred overni ght at room
tenperature. After conpletion of the reaction,
reaction mxture was dilutesbwith ethyl acetate (20
ruL) and was washed wth water (1 x 20 inL), 2 N
hydrochloric acid (1 _x 20 inl) and sodiumbicarbonate

47 SoBitylem(€-G-x 20 nl). The MS ¢a%: 409 @eH Was dri ed Example 43

Tk R e e iﬂiﬂ)o%fiﬁra Sihai hed
1><P|4J-dllh¥d%§ qlihdliReed and drijed (e 3ahHf pod (@ m)BlngO% of

he titl e conpound as whijte solid. MBS
RoarbMiylidRrid or C181- 123N5EMS2HNIRO0 @n, 2. 63)65§99 86

3 202. 99 3 7 0

-&b H)76 (br s, (il 1)H) 5325’; '%?m%?ﬂé@#‘g’r t
Tgl (s 1bl) 09 52 (8r575(m, 1H), 9.3 ExQH),el 358 68

The [ i O\AL

ng.. co ds Were synthesized according|to
25Exanpl e 54 UJSI ri|g the indifPated starting material $.

Ex  Conmpound f|~156

117

48 | 6-(6-(3-ethylureido)pyridin-3-yl)- | MS (ES): 466 (M+H") for Example 44
1-(2-morpholinoethyl)-4-ox0-1,4- | C24H27NsOs; NMR: 1.11 (t, /=7
dihydroquinoline-3-carboxylic Hz, 3H), 3.21 (m, 4H), 3.67 (m,

acid 2H), 3.79 (m, 2H), 4.02 (m, 2H),
\ 5.05 (m, 2H), 7.56 (m, 1H), 8.04
NP | o o (m, 1H), 8.20 (m, 1H), 8.32 (m,,
0
™ o 2H), 8.59 (s, 1H), 8.69 (s, 1H), 9.15
HN (s, 1H), 9.43 (s, 1H).
)
o
49 | 1-(2,2-difluoroethyl)-6-(6-(3- MS (ES): 417 (M+H") for Example 45
ethylureido)pyridin-3-yl)-4-oxo- | CyoHisF2N4O4; NMR: 1.11 (t, /=7
1,4-dihydroquinoline-3- Hz, 3H), 3.21 (m, 2H), 4.07 (m,
carboxylic acid 2H), 6.16 (m, J =20 Hz, 1H), 7.56
\ (m, 2H), 8.10 (m, 2H), 8.17 (m,
N N N
\c[)( | ] jJ J(i\ 1H), 8.58 (m, 1H), 9.34 (s, 1H).
"o “l/ -'\-_-].-' I]/ OH
NN
F
.
F
Example S0

Methvyl 5-(6-(3-ethylureido)pyridin-3-yl)-2-0x0-1.2-dihydropyridine-3-carboxylate
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y1l 4hi azolc- 4, 5-dl ear| 3oxylic acid 4-dirnethylamtic
5-propylanlide C E sti24N,03S; NNW 0.89 (t, 314)i Li
(t, 3H, L49 (qq, 2H), 2.9 %g 314), 3.04 (s, 3H), 3.2
(g, 4H, 7.62 (d. 111), 7.76°(hs, 114), 8.22 (dd,

114), 8.74 (hr s,111), 8.79 (d, I IT), 9.52 (hr s,
111). Exanpl e 53 and gpropyl ar ai neN
M7 N o
/N

A solution of N-ethyl-N’-(5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)pyridin-2-
yl)urea (Intermediate 1, 200 mg, 0.69 mmol), methyl 5-iodo-2-0x0-1,2-dihydro-3-
pyridinecarboxylate (174 mg, 0.62 mmol), Tetrakispalladium (72.2 mg, 0.06 mmol), and
cesium carbonate (224 mg, 0.69 mmol) in dioxane (4 mL) and water (1.000 mL) was heated
to 100 °C in microwave for 1 h. The reaction mixture was filtered through Celite and washed
with methanol. The resulting solution was concentrated under reduced pressure to give a
yellow solid. The solid was triturated with acetone, then collected by filtration and added to
hot acetone/water. The solution was cooled to room temperature, and the solid that formed
was collected by filtration and placed under high vacuum to remove residual solvent (58 mg).

MS (ESP): 317 (M+H") for C;sH;¢N4O4.

Example 51
5-(6-(3-Ethylureido)pyridin-3-v1)-2-ox0-1.2-dihydropyridine-3-carboxvlic acid
O
N
P

N= —
OH
(0

To a solution of methyl 5-(6-(3-ethylureido)pyridin-3-yl)-2-oxo0-1,2-dihydropyridine-
3-carboxylate (Example 50, 58 mg, 0.18 mmol) in methanol (1 mL) was added sodium
hydroxide (0.275 mL, 0.55 mmol). The reaction mixture was stirred at room temperature,
then concentrated under reduced pressure, diluted with water, and acidifed to pH 4 with 10%
HCIL. The resulting suspension was cooled to 0 °C and the solid that formed was collected,
then placed on a lyophilizer to remove residual solvent. MS (ES): 303 (M+H") for
C14H14N4Oy4.
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M5 (ES): 405 (Ml-F) for 7.1g1124N603S; NMR 1.10 (t,
314), 1.14 (d, 614), 2.95 n(s, 314), 3.05 s, 3H), 3.2
(q, 214), 3.97 (m 1/1), 7.62 (d, 111), 7,75 (br s,
111), 8.22 (dd, 1H), 8.67 (&4 IH, 8.78(d, 1H), 9.52
(bra, 1H). M5 (F,a): 391 (M41') for Cl71122N603S;

NVR 1.27 (1." 3H), 3.09 (a, 3H), 3.119 (s, .3H), 3.17

Mﬁma 3,21 (a, 3H) 3.43 (g, 2H), 6.92 (d 111)

1.24 (1, SFD, 1. 59 (m 614), 1, 28 ( 2||) 3.09 (s
3H), 3,15 (s, 314), 3.42 (g, 211 25 (m 111), 6.85
(d, 114), 8.08 (dd, I11), 8.43 r tG_;I(H), 8.72 (a,
1H), 9.03 (dd, 111), 9 12 (braJ , ExaMd10 59

Et hyl

4- et hyi earbattioyi 2 ;ﬁgs Etb I-Ureléb PYridi a- 3, v11. -
t hi azul e- 5- 15atbcf\gt rNA 0 To a stirred
solution of 2-chlor %etho carbonyl)-1

;‘rtlg 'a%é&g? of m‘f&ﬁ@% ‘lélhﬂe 288G ol (ﬂfﬂ%E 5’ hfoyl- thlgzo@e gacarboxyhc

Int or onet hane was ad
acid ethxyd leyter ﬁhﬂenne(ﬂate @o, a. I%, 0.37 'miBol, MMhybcM [2 (ﬁ,#é;ﬁgtetrhmdﬁlyl-
Ifo reac xtu

113,20 5apotafa- s P2 o SRR o B aPE gy gestom
carbofiftd (@\1@@00 8% %gn&? THMRRS &iphBsa ghbﬁﬂﬁ&ﬁﬁ PaRAERSE YO0 oﬁheg 0.037

resulting residue was dissolved in dry di chl oronet hane
mmol) 204 thI) di dm@ocslfézﬂ) wes d)egassedf@r 301@@@@@6#@6& 1¢h°C for 30

-l ut 0,4 1,3 7

min. Fhe ey HiPisaates AuRBe s Resiodad oD URE rAGRith water 10

mL). tret bR 18y dt ARk dridd andtoncdntfatbdiosligld chitk réﬁ&ﬁ‘d, wmn:h was purified
m xture was concentrated to dryness and t

by colyamn efiremetogeaphy pven siljga ged b affard 0049 %@66&4’) Of th%ﬂe Compound as

a pald §e§@§)r o 8%@;&%} %%gl@gH\go%) }szﬁb%/(gﬁsg%ﬁgs £23¢ 9H6,% 1.38 (¢,

3H), §019¢ €8I 8. 181s|SH)y &6 4ty THRBHBE(qeR Y15 6292, dHYy-548.14 (d,
1H), 5 8.78 (d, 1H).

Example 53
4-[(Dimethylamino)carbonyl]-2-(6-{[(ethylamino)carbonyl]amino } pyridin-3-yl)-1,3-thiazole-

5-carboxylic acid

(@] /
N._..
N OH
1\
j\ l\ S 0
ZSNTONTN?
H H

To a stirred solution of ethyl 4-dimethylcarbamoyl-2-[6-(3-ethyl-ureido)-pyridin-3-
yl]-thiazole-5-carboxylate (Example 52, 0.7 g, 1.78 mmol) in methanol (15 mL) was added 2
N lithium hydroxide (8 mL). The mixture was heated to 50 °C overnight. After completion of
the reaction, the reaction mixture was concentrated to dryness. Water was added and the pH

was adjusted with 2 N hydrochloric acid to pH 2. The precipitated solid was filtered and
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15et hyl car banoyl -t hi azol e- 5- earboxylate (1.05 g (83%)
as a thick syrup, which was taken to next step as
such. Ina 10 nL mcr ve vial, ethyl

2- ehlor o- 4- et hyl ear bar noyl - g}sﬂazol e- 5- ear boxyl at e
(0.49 g, 1.86 nVv),

dned'ﬂ'élﬁ&lh{dcu 1{145 afférdAO §§§35 @3%??? thdYielo | go&l@ds%éﬁp@ﬁr@lwﬁr%hd MS

yr| di n- 2- yr -urea I nt er med

(APCI):8641tMy-H '3 61 Cighl 0.2 O MR( 6,160, H)LS 868 (sMHD), 3 3.07 (s 3H),

7.62 66 1B0nia by 1 BT B R TPt e Aot Ty B o™

for 30 mn and heated to 100 'C. for 30 mn. The
reaction m xture was cooled to roomtenperature and
Exampledted with ethyl acetate (25 rnL) The organic | ayer

S BB S P ot

dicar¥beinflder ude resi due, which vvas pur|f| ed by col um
chr omat ogr aphy over silica gel to afford 0.210 g 25
(13.5% of the title conpound a$ sond ME ( APO) :

391(M+H) for C171121N5048: NWVR: (¢, 9.H, 3.44
(q, 2H), 3.53 (q, 2H), 4,42 (qN H) N6/92 (d, 1H), a
7,85 (hr s, 1H), 818 (d 853(hr s, 1H),
$9,085 (br s, 1H), $9b 85 58 Exarrpl e 60
4- Et hyl carbarrio I-ure| do) pyrldln 3-yll-f
|na20|e50arboxylld'|acl'|do/ HO!, 1N HH

T L | 4-et
paboy Hirsed @uka ol el Paufiire et 27
{[(etﬁﬁ%ﬁ%j&r&nﬁﬂﬁ@%{bﬁcﬁn@@1?@'—&1&8& ﬁcz&ﬂ&(yl'iﬁ acid (BR8mple 53,

anol (4 h) was ad thium

0.12 38 eyl in( dry rdnme;t yHoranamide 3 oh.), rHQBEr(@ 1%& e areeD) 1N

t 0 g nd
methgByi PR 0P e T B0 BRI ot P ARG TER S M
cthylu@eneddjM $i Retalydrbfu2dd, byldmek,8. D rintol pereed dddedpid =C Hii‘déstlrred
precipitated solid was fil tered. and dri ed : 10under

overn gt PO (CAERERCOA REF reriogup! the reapton, rRF@OLBRGERs diluted
with @ﬁlyﬁac%&lté &0 Iﬁﬂﬁndl wid wished ¥ith-water (1 x 20 mL), 2 N hydrochloric acid (1

x 20 mL), and sodium bicarbonate solution (1 x 20 mL). The organic layer was dried,
concentrated under reduced pressure and the residue was triturated with acetonitrile (1 mL).
The obtained solid was filtered and dried to afford 0.018 g (20%) of the title compound as
white solid. MS (APCI): 391(M+H") for C;gH»3N503S; NMR: § 1.06 (t, 3H), 2.86 (s, 3H),
2.99 (s, 3H), 3.17 (q, 4H), 7.60 (d, 1H), 7.76 (br s, 1H), 8.22 (dd, 1H), 8.72 (br t, 1H), 8.78 (s,
1H), 9.52 (br s, 1H).

Example 55-58

The following compounds were synthesized according to the procedure described for

Example 54 using the indicated starting materials.

Ex | Compound Data SM




1.23 (t, 31-1), 3.19 (q,
s, TH, 8.41 (d, 111), 9.
9.8:3 (hr s,
et hAam de

411),
01 (s,

721 (d, Hi),
1H),

7.81 (
9,66 (s, 1H),

hr

1H). Exanple 61 152,464, 3-Et hvlirei do)
3-yi 1lj ai alol e-46di carb vhc acid di nmethnid
To a stirred solution of

-et hyl earbanmpyl1-246-(3-cichyl -ureido)-pyridin-3-yikth
55 i az[6H@-Eth@eurbidoppixadip3-c M&cﬁ_ﬁEﬂaﬁﬁMe“Pﬁbforo 12 g,| Example 53
0. 35 dr, met. hy ) nal [
T8 -EaroTY i Sy e B BAORAG S0 0t 218 yend
1 4O(fiﬂiefﬂymlde Eleofsnpehliori @, 3),d.40q4319), 29.(¢16 | propylamine
iinM , N- di et hyl ami ne |( 2 |ntetrah¥drofuran
0. 358 r i t h/ f) werf added [@H)03:0¢ (aAdDst 2 (a.ddDote2 i ght
at rgonp er re~ The a t.upe ilUted
W I\hf“. @ﬁe{ {20 i fd 8 %ww6r(g§ i 8%‘?(1&3 (1 x
20 rri 2 N hyd o ori qr@gscm((ars; 121() 8119 (d, aHY.
25sodi um bi car bonat e sol yti on (1 x inL). The
arganic layer was dried g2 @lﬁéh% sul fate,

56 | 2-[6-(3-Ethyl-ureido)-pyridin-3- | MS (ES): 405 (M+H") for Example 53
yl]-thiazole-4,5-dicarboxylic acid | C1sH24NeO3S; NMR: 1.10 (t, 3H), | and
4-dimethylamide 5- 1.14 (d, 6H), 2.95 n(s, 3H), 3.05 isopropyl-
isopropylamide (s, 3H), 3.2 (q, 2H), 3.97 (m, 1H), | amine

7.62 (d, 1H), 7.75 (br s, 1H), 8.22
. ) 2 > (dd, 1H), 8.67 (d, 1H), 8.78(d,
Ho R h 1H), 9.52 (br s, 1H).
\/N\I]/N@_(Sﬁn ), (brs, )
0 (6]

57 | 2-[6-(3-Ethyl-ureido)-pyridin-3- | MS (ES): 391 (M+H") for Example 53
yl]-thiazole-4,5-dicarboxylic acid | C17H2NO3S; NMR: 1.27 (t, 3H), | and dimethyl-
bis-dimethylamide 3.09 (s, 3H), 3.119 (s, 3H), 3.17 (s, | amine

) | 2 > 3H), 3.21 (s, 3H), 3.43 (q, 2H),
H H / N
VNTN@—esj::N p 6.92 (d, 1H), 8.21 (dd, 1H), 8.46
o o O (brt, 1H), 8.73 (s, 1H), 9.15 (brs,
1H)

58 | 2-[6-(3-Ethyl-ureido)-pyridin-3- | MS (ES): 431 (M+H") for Example 53
yl]-thiazole-4,5-dicarboxylic acid | C20H26N¢O3S; NMR: 1.24 (t, 3H), | and
5-yclopentylamide 4- 1.59 (m, 6H), 1.98 (q, 2H), 3.09 (s, | cyclopentyl-
dimethylamide 3H), 3.15 (s, 3H), 3.42 (q, 2H), amine

o > 4.25 (m, 1H), 6.85 (d, 1H), 8.08
H v NT N N
VNTNWSﬁH (dd, 1H), 8.43 (brt, 1H), 8.72 (s,
0 o O 1H), 9.03 (dd, 1H), 9.12 (br s, 1H).
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concentrated under reduced pressure, and the resulting
residue was triturated with acetonitrile (1 nL). The
solid obtai ned was coIIecteg by filtration and dried
in vacuum oven to afford 0.014 g (11.6% of the title
conpound as solid. M5 (M): 389(N%Fr) for

Exafidié5922N602S; NIMR  1.27 (3, 6H), 2.99 (s, 3H), 3.18
—'19@31) 3.45 (m 41}]1) 6d87 (d, 111), 7.33 (hr s,

9. 08 (hr s, 1H). Example 62 Ethv1216)$:siti
1I-tuicitirt™ ..... 4 wyl car banoyl -t hi 5-carbo: 10
In a 10 nL of mcrowave vial, et yI

2- ehl or o- 4- propyl car banoyl 4hi az car boxyl at e
(Internmediate 27, 1.4 g, 5.4 m M/,
N-et hyl - N 45-(4, 4,5, 5- tetranetﬁy
1, 3, 21di oxabor ol an- 2-y1) - Ikurea
(Internedite 1, 1.57 g, 5|4 raNb TNncarbonate
(1.75 g, 5.4 rnM.~Jetrgki trlphenylphosphlno)
palladiun1(0) (0.62H, B.54 niM in 15 15 int,. of 4:1
dloxane was degassed for 30 mn and heated to 100

o 8 Bhereroipn of AT CHIPHERIGRE - ool dcpabapplic acid
(Inte J,)Maltﬁ_ch"@ t? 2‘1%& i 1?)dlchtl<;} Hleﬂ@ﬁ@ﬁ_ﬁ) %Qaé"@&d%ﬁ 084191 chloride
r e C 0

ganlc aye oncentrate
(0.729indl,, 8. ZBmM)ﬂiﬂ X @spdoidryddirnéthyldsmpuiidd. i Elek teyctonl mixture was

I I ff 0. 33
reflugeldo 1394 161 | rie e B et et ad cRpppodryness under
reduc%Q éréskﬁ% I r@£ulﬁ¥t1g11%§1%18§ %v'é!@ @fk&lvéﬂ’ fn dr% d%lo&&metﬁ&ﬁe (2@ 119 and
cooled 14D °cq T’om abcs/eTréao(uon rmzull)rf;, 27@ Wiigne (e 44 mm,;s 7 rﬂMS) Ivas ddded

folloiéd g atort S tihing o oy eyt iyl 3 ey The

reactfohinﬁ?ﬁb&‘%# &)r};’éﬁﬂlrat&ptoQir%éEE and the residkf® wWasSdidsbIved in ethyl acetate (2
solutlion or e

x 50 pAg-Tig-asgny¢ laypi wasdw)shpd mithi Indl hydiochlope apigll (& 2r¥9ambly dripd over

ety o SRERE A0 P fora AN o oY Pt b ookt

ethylédrdamdiehiarolé-Srcarbuxslahedt 050z (8399 aci thickosyeilis) ingliéh wadtaken to
concentrated to 5dryness. 2N hydrochloric acid was
next {ER@YSUCH t he concentrate, and the precipitated solid

5
(%l'olorilﬁtrrﬁgro?x{ég gfa(l:,% n‘ailj gcgﬂogé %gég%&gﬁﬁgwf/ﬁﬁ%zgg% &lrl%xylate
(0493 1)83 rﬂMJ,UV{gt7hy1 BH)[S1 (4,6,’57X ~reprahibthy)-[ 133 ZIdlmboﬂﬁn 2 3l)aﬁmdm-2-
1t gisfecbiedier 0' g L ndb T gefunigashsngt G307 gy b3 v,
Tetralis@RBh&yfshosphino) palladium (0) (0.209 g, 0.18 mM) in 15 mL of 4:1 dioxane: H,O

was degassed for 30 min and heated to 100 °C for 30 min. The reaction mixture was cooled to

room temperature and diluted with ethyl acetate (25 mL). The organic layer was washed with
water (10 mL), dried over sodium sulfate, and concentrated under reduced pressure to yield
crude residue, which was purified by column chromatography over silica gel to afford 0.210 g
(13.5%) of the title compound as solid. MS (APCI): 391 (M+H+) for C17H21N504S; NMR:
1.29 (t, 9H), 3.44 (q, 2H), 3.53 (q, 2H), 4.42 (q, 2H), 6.92 (d, 1H), 3 7.85 (br s, 1H), 6 8.18
(dd, 1H), 8 8.53 (brs, 1H), 6 9.085 (br s, 1H), 3 9.085 (br s, 1H).



10

15

20

25

propylarnide tritlitt-1-vij-thiwzolt>4a id

5-di MettiViattlit 15 To a stirred solution of

246- ( 3- et hyl -urei do) - pyri di n-3-y11- 4- propyl ear banoyl t h

i azol e-5-carboxylic acid (Eganple 63, 0.12 g, 0.31

mM in. dry dinmethytfonnamde (2 m.), HORT (0.097 g,

0.63 rnM, Nnmethyl norpholine (0.104 nL, 0.95 tri M,
Exangide68ydr ochl oric acid (0.12 g, 0.63 naM, and

N di e ipe. (2. M _tet r g,
ol MY e bl b5 SRR PR A,
at roomtenperature. The reaction m xture was dil ut ed
with ethyl acetate (20 nL), then washed with water x
20 mL), 2 N hydrochloric acid (1ox 20 nL), and sodi um
bi carbonate solution (1 x. 20 mi.)»-N Me organic |ayer
was dried over sodiumsul fate, goncendprated under
reduced pressure. The residue S +(turat ed with
acetonitrile (1 nL) topobtdi & solpd which was
collected by filtr |o/h\\ thepn/dried to afford 61
0.013 g , 15% of Nt|tNe onmpound as solid. M
(APC1): 405 (Mi-H) l?:151124N603S NVR:  0.88 (t,

3"?0 %gt i) s@futlog'd)fet}%l @‘éth(y%arb%%l()}hl 2&)68(3 f!tl%ll Lft”éi&é)—pﬁ-xlﬁf)?@?,-yl]
thlaZ(ﬂe-ﬁgcaﬂthylalé-{)Exaﬁlpﬂi@%( tOtZlO:mg,,O 33888M)dn nmﬂ)anolg(451_1Lx was added 2

N lltl}]%@é{& 3{2:(@ mIgs ]E)gr%q é‘éf{ %ﬁ)?(’tu?et \t]v sk hé qﬁidt§|5£)owrﬁ_veg}1ght then
cooleﬁ‘t& ESONR M pétathire, &d00ncentrated to dryness. Water was added and the pH was

chl oro-'4-isopropylcarbatiwl4hi azole-5- carboxyl ate
adJus(eldrwlét P diydroehipgic agidto gH 3. B prgﬁmtgted solid was filtered and dried

undet %) SFRTP L AP FG AT ciound g5 soid. NMR: 111 ¢ 38),

1.23 gl JH)eBrlsctgaatE), 1. 7118d1ﬁg) 73196r grmpl)) 8.4C€8ilbT) e.at (HNH).H.66 (s,
Tetrakis (triphenyl phosphi no)
1H), éBl(broﬁ dM(0) (0. 458 g, 0.397 . of 4:1 dioxane:1-120
was degassed for 30 mn, then heated to 100 O0(1; for
30 mMm The reaction m'xture was diluted with ethyl

Exa Qﬁ]@tﬁate (25 tn.,), then washed with water (10 15ni).

eth::l%bjdf' ed by col um chrorrat ography over si I i ca geI to

ord 11195 g (17,72% of the title conmpound as
solid. M5 (APCl): 406 (M+F1) for C18H23N504S NVR:
1,13 (t, 314), S 1.16 (d, 611), 1.28 , 3H), 53.2 (q,
2H), 4.04 (m 1H), 4,29 (q, 2H) 07.6 (d 1H), 7.70
(hr s, 1H), 8.27 (dd, 1H), 6 8.45 (“(fﬂ 111), 8.83 (d,
1H), 9.56 (s, 1H. 20 Exanple

2-i0-G3-Edi vl -ureidtll-4-iso o/[l\a - Oe 5, car boxvhe
e) | X S N—
/
/\N/U\N N
H H

To a stirred solution of 4-ethylcarbamoyl-2-[6-(3-ethyl-ureido)-pyridin-3-yl]-thiazole-
5-carboxylic acid (Example 60, 0.12 g, 0.358 mM) in dry dimethylformamide (2 mL), HOBT
(0.109 g, 0.716 mM), N-methylmorpholine (0.118 mL, 1.074 mM), EDC hydrochloric acid
(0.137 g, 0.716 mM), N, N-dimethylamine (2 M in tetrahydrofuran, 0.358 mM) were added at
0 °C and stirred overnight at room temperature. The reaction mixture was diluted with ethyl
acetate (20 mL), washed with water (1 x 20 mL), 2 N hydrochloric acid (1 x 20 mL), and

sodium bicarbonate solution (1 x 20 mL). The organic layer was dried over sodium sulfate,
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NHOOH 62 rro a stirred solution of ethyl
246- (3-et hyl -urei do)-pyridin-3-A-4-

i sopr opyl car hanoyl -t hi azol e- g car hoxyl at e (Exanpl e 65,
0.195 g, 0.48 rnmol) in methanol (7 rtil) was added 2
N lithium hydroxide (2 riiiL) The m xture was heat ed

concdrifraBQ ndey ﬁﬁﬁé&rﬁressﬁﬁeﬁh@tﬁg P&t gtrgﬁddeqwgrtﬁﬂﬁ%d Wath&{etonitrile
was added and e pH was adjuste

(1 mhby difbe kolisk ¢htala@d was qhigcted émf{btlratmm@@dsiuled th veesrufj dvies teefford

ngd .d r vacuumto aff 5 9 fot

001 £ REARGC RO s Golapas talc? s M AT s Enipdfioss:
NMR( d.2768) 6H§% 23R «sq3H)ZBl)18 4. 324) 5. ugb(mlirm) 678(76(4 (114) 713‘3)(br s 1H),

8.08 (ds 1HS;I—§ 1T (br S:i?s“) 8.74 (s ﬁd’g)a9§§|(brrseéH%ol ution of
246- (3-ethyl-tireido)-pyridia-3-yll-4-isopropylcarbanp
yi thi azol e- 5-earboxylie acid (Exanple 66, 0.15 g, 0.39
xagﬁﬂ § in dry dinethylformanide (2 tril), HOBT (0.121 g,
N—Ine.hylraorphoHlne (011 1 WL

A/N-dlnlethylanlne (2 Nl in tetrahydro tran) (O 198
20m .., 0.39 nanol) were added at 0C_anhd stirred over
night at room tenperature. Mer | etion of the
reaction, the reaction mxture iluted with ethyl
acetate (20 tnL), then washed i er (1 x 20 M),

2 N hydrochloric acid (1 x 20 § nd sodi um

bi car bonat e solutio??ﬁz |25‘nE) Theoﬁﬁganlc | ayer was
dri ed, concentrated esidue was titrated with
aeetonitrile (1 ni) afford 0.073 g (45.3% of the

title conpound as solid. M5 f.APCl): 25405 (M1-f0 for
C13H241\ 1601S; NVR 1.1 (t, 3H), 1.20 (d, 611), 2.84

7T L g S vy fiot T oo Eibonlestbarhgy-gioge 5
carbok¥fhto ﬁlﬁteﬁﬁ&iu{tg 7.1t g, 5.63nNEK NRIh1-88 [5-Ef B! 5-Rtramethyl-

Ret hY alnlno?carbon i1 am no

1,3,2]dsoxappipdino2-3D)pyrgin-2 ot |pees (latermpedilel latled7 g, 5.4 mM), cesium
carbonate (1.75 g, 5.4 mM), Tetrakis (triphenylphosphino) palladium (0) (0.62 g, 0.54 mM) in

15 mL of 4:1 dioxane: H,O was degassed for 30 min and heated to 100 °C for 30 min. The

reaction mixture was diluted with ethyl acetate (25 mL), then washed with water (10 mL).
The organic layer was dried and concentrated to yield a crude residue which was purified by
column chromatography over silica gel to afford 0.33 g (16.12%) of the title compound as
solid. MS (APCI): 404 (M+H") for C;3H23N504S; NMR: 1.01 (t, 3H), 1.26 (t, 3H), 1.42 (t,
3H), 1.68 (q, 2H), 3.45 (q, 4H), 4.42 (q, 2H), 6.78 (d, 1H), 7.4 (br s, 1H), 7.91 (d, 1H), 8.10
(dd, 1H), 8.8 (s,1H), 9.09 (br s, 1H).

Example 63
2-[6-(3-Ethyl-ureido)-pyridin-3-vl]-4-propylcarbamoyl-thiazole-5-carboxvlic acid
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N- (5" -brono-5-fluoro-3,41-bi pyridin-2'-yl)-A"-ethylure
a (intennediate 30, 0.34 g, 1.00 ranol), ethyl
5-(4,4,5,5-tetrarnet hyl- 1, 3¢®-di oxabor ol an-2-yHni cx) ti
nat e (OGakwood Products, Inc., Cat. #021607) (0.306 g,
1.10 rrinol), tetrakis triphenyl phosphirte palladi um
(0.058 g, 0.05 mmmol ), and cesium car borate (0359 g,
1.10 nmmol ) were added to a mcr Mau and degassed
with nitrogen. A solution of 1,4-gigxane:water (4:1,
10 nL) was added to the 10 sol uti oanpd the reaction

m xture was heated to 100 C fof nutes, The
reaction mxture was partiti sbet wgen water and
et hyl acetate, and tthor anijc | ayer was washed w th

sat ur at ed sodi um i caf bena re solution, water, and
bri ne, then dr| ed over Mawi esi um sul fat e. The soI vent

V\ﬂs an%eiﬁrre rsgl W8 o;gf:t%afggé-g#{a#’\fbre%gl fl ex% gl)cgr%amoyl-

thlaZ(ﬂb FecattRylatd dmaﬁl@m 03335 08 Mt nﬁ:ﬁidndl ((139@Lmjas adHEd 2N
. 410 (MEI') for C21F120FN503; NVR 1.24 (t,

lithiuy })ydi))%,c']e @mLB Hye mixgure vagis figatedfo 30 e pvernight, (tla:ngopﬁentrated to

dryne% E‘)ﬁ\l g%;% lzlorlig iagélaé %ﬂééa(tgl laé_g%l%ﬂ?%é d khcf’:lﬁ}aﬁsgtgd %(%rd was
ﬁlterdd&ndﬁrﬁf?:llﬂﬁargrﬁlcﬁst?x} ]Eclil.elljﬂgd?rg 0?153@((&@%) of @ title compound as solid.

rico
—Re(Q:%I %te%}ﬁ)yllé&(héﬁéa]r %HW :}H)a%%&l 2H >3y3 36 (q, 2H), 7.67 (HyiH) 7.68
r i xyl ate
(brs, zﬁ) ék@*gf 1ﬁ)%oz4(s ﬁ{%b%zmsféll)%ngsg%rgaﬁﬁ?o ylate
round bottorred flask with THE (3 25nth) to give a
ite suspension. Lithium hydroxide (1.160 inL, 1.16
was added to the m xture, and the sol ution was
2-[6- (%tétﬁvﬂﬁﬂelﬁb) Aafdih Byl R tlazold 8, 55REMBEyIVASI I L aRVeIe | ARTe 4-
reduced 64 pressure, and the resulting residue was
propydnhideed wi th water and adjusted to pH4 by 2N FI Cl.
The precipitate that fornmed was col |l ected by
filtration, washed with water, and dried to give the
title conpound as a white solid (154 ng). MS (ESP):
382 (MLE) for Cl9H16. 1i Ns03: NWVR. 1. (t, 3H), 3,13 -
3.24 (In, 2H), 7.63 (s, 1H) 7649 8 (m1l1-1) 7.69 -
737 (m | H, 7.93 (t, 1111, 8. 19 (t-l I H, 8.36 (s, 1
FI), 8.45 (d, 1H), 8.55 (d, ,\ (d, I H, 9.45
(s, 111). Exanple 70 th \Li |\l_nnt hy 1_r
di no-5-carbi m de o
N7 NN
H H

Exa

To a stirred solution of 2-[6-(3-ethyl-ureido)-pyridin-3-yl]-4-propylcarbamoyl-
thiazole-5-carboxylic acid (Example 63, 0.12 g, 0.31 mM) in dry dimethylformamide (2 mL),
HOBT (0.097 g, 0.63 mM), N-methylmorpholine (0.104 mL, 0.95 mM), EDC hydrochloric
acid (0.12 g, 0.63 mM), and N,N-dimethylamine (2 M in tetrahydrofuran) (0.159 g, 0.31 mM)
were added at 0 °C and stirred overnight at room temperature. The reaction mixture was
diluted with ethyl acetate (20 mL), then washed with water (1 x 20 mL), 2 N hydrochloric
acid (1 x 20 mL), and sodium bicarbonate solution (1 x 20 mL). The organic layer was dried
over sodium sulfate, concentrated under reduced pressure. The residue was triturated with

acetonitrile (1 mL) to obtained a solid which was collected by filtration, then dried to afford
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N 10ln a 25 n)L round-bottonmed .flask was 6 -
(ftethyl am no) car bonyl | am no}-5"-fl uoro-

3,3 :43"-terpyridiaie- 5-cark1)6§x)di c acid (Exanpl e 69,
0.1 g, 0.26 mmol), HATU (0.230 g, 0.34 nmrriol), and
DVMA (0.137 m" 0.79 rnnmol) in DOIME (2 nL) to give a

001 £E(90 b ERonhEPLAMIOER,BER e (11D B7R) heDs
NMERat 0. 8&()H;rBHt) kg, é.58d¢q, 21)h2.88lis3H)A2.09 (4, SHeB . B2(medh), 7.63

o 5 B G R s S0 YB3 SEP%3)

bi car bonate solution, water, brine and dried over
magnesi um sul fate. The sol vent was renoved and the
xamgg!gsu ng residue was washed wth aeetonltrl le to give

2.77 (d, 311) 313-325(m 2H)§8’60:772 m

311), 8.01 (t, 1H), 8.19 (t, 11-4) 34 (d, 1H), 837
(s, 1H), 8.56 (d, 114), 8.62 (d, rflll) 8.84 (d,
111), 9.45 (s, 1H). Exanples 71- 9 H 0 The

foll owi ng conpounds were made nal ogous net hod
to Exan'ple1fromthec§;tar| terbaJ\insted,
/\NJ\N N"
H H

In a 10 mL of microwave vial, ethyl 2-chloro-4-isopropylcarbamoyl-thiazole-5-
carboxylate (Intermediate 28, 1.1 g, 3.97 mmol), N-ethyl-N"-[5-(4,4,5,5-tetramethyl-
[1,3,2]dioxaborolan-2-yl)-pyridin-2-yl]-urea (Intermediate 1, 1.15 g, 3.97 mmol), cesium
carbonate (1.29 g, 3.97 mmol), Tetrakis (triphenylphosphino) palladium (0) (0.458 g, 0.397
mmol) in 15 mL of 4:1 dioxane: H,O was degassed for 30 min, then heated to 100 °C for 30
min. The reaction mixture was diluted with ethyl acetate (25 mL), then washed with water (10
mL). The organic layer was dried, then concentrated under reduced pressure to yield crude a
residue which was purified by column chromatography over silica gel to afford 0.195 g
(17.72%) of the title compound as solid. MS (APCI): 406 (M+H") for C;3H,3N50,4S; NMR:
1.13 (t, 3H),  1.16 (d, 6H), 1.28 (t, 3H), & 3.2 (q, 2H), 4.04 (m, 1H), 4.29 (q, 2H), 7.63 (d,
1H), 7.70 (br s, 1H), 8.27 (dd, 1H), 3 8.45 (d, 1H), 8.83 (d, 1H), 9.56 (s, 1H).

Example 66
2-[6-(3-Ethyl-ureido)-pyridin-3-yl]-4-isopropylcarbamoyl-thiazole-5-carboxylic acid
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Compound Structure

62

To a stirred solution of ethyl 2-[6-(3-ethyl-ureido)-pyridin-3-yl]-4-
isopropylcarbamoyl-thiazole-5-carboxylate (Example 65, 0.195 g, 0.48 mmol) in methanol (7
mL) was added 2 N lithium hydroxide (2 mL). The mixture was heated to 50 °C overnight,
then concentrated to dryness water was added and the pH was adjusted to pH 2 with 2N
hydrochloric acid. The precipitated solid was filtered and dried under vacuum to afford 0.15 g
(76.2%) of the title compound as a solid. NMR: 1.11 (t, 3H), 1.28 (d, 6H), 3.22 (q, 2H), 4.20
(m, 1H), 7.62 (d, 1H), 7.7 (r bs, 1H), 5 8.42 (dd, 1H), 8.57 (d, 1H), 4 9.03 (s, 1H).

Example 67
2-[6-(3-Ethyl-ureido)-pyridin-3-yl]-thiazole-4.5-dicarboxylic acid S-dimethylamide 4-

ethylamide

To a stirred solution of 2-[6-(3-ethyl-ureido)-pyridin-3-yl]-4-isopropylcarbamoyl-
thiazole-5-carboxylic acid (Example 66, 0.15 g, 0.39 mM) in dry dimethylformamide (2 mL),
HOBT (0.121 g, 0.79 mmol), N-methylmorpholine (0.131 mL, 0.79 mmol), EDC
hydrochloride (0.152 g, 0.79 mM), and N,N-dimethylamine (2 M in tetrahydrofuran) (0.198
mL, 0.39 mmol) were added at 0 °C and stirred over night at room temperature. After
completion of the reaction, the reaction mixture was diluted with ethyl acetate (20 mL), then
washed with water (1 x 20 mL), 2 N hydrochloric acid (1 x 20 mL), and sodium bicarbonate
solution (1 x 20 mL). The organic layer was dried, concentrated and the residue was titrated
with acetonitrile (1 mL) to afford 0.073 g (45.3%) of the title compound as solid. MS (APCI):
405 (M+H") for C13H24Ns03S; NMR: 1.1 (t, 3H), 1.20 (d, 6H), 2.84 (s, 3H), 2.99 (s, 3H),
3.19 (q, 2H), 4.08 (m, 1H), 7.62 (d, 1H), 7.76 (br s, 1H), 8.25 (dd, 1H), 8.91 (d, 1H), 9.519 (br
s, 1H).
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65

63

Example 68
Ethyl 6'-{[(ethylamino)carbonyl]amino }-5"-fluoro-3,3":4',3"-terpyridine-5-carboxylate

N-(5'-bromo-5-fluoro-3,4'-bipyridin-2'-yl)-N'-ethylurea (Intermediate 30, 0.34 g, 1.00
mmol), ethyl 5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)nicotinate (Oakwood Products,
Inc., Cat. # 021607) (0.306 g, 1.10 mmol), tetrakis triphenyl phosphine palladium (0.058 g,
0.05 mmol), and cesium carbonate (0.359 g, 1.10 mmol) were added to a microwave vial and
degassed with nitrogen. A solution of 1,4-dioxane:water (4:1, 10 mL) was added to the
solution and the reaction mixture was heated to 100 °C for 30 minutes. The reaction mixture
was partitioned between water and ethyl acetate, and the organic layer was washed with
saturated sodium bicarbonate solution, water, and brine, then dried over magnesium sulfate.
The solvent was removed and the residue was purified by silica gel chromatography, elueting
with (0-100% EtOAc/hexanes) to give the title compound as a white solid (190 mg). MS
(ESP): 410 (MH") for C2;H3FN;03;

NMR: 1.24 (t, 3 H) 1.37 (t, 3 H) 3.34 - 3.51 (m, 2 H) 4.38 (q, 2 H) 7.08 (s, 1 H) 7.16 - 7.23
(m, 1 H) 8.06 (t, 1 H) 8.20 (s, 1 H) 8.26 (s, 1 H) 8.43 (dd, 2 H) 9.11 (d, 1 H) 9.16 (s, 1 H) 9.96
(s, 1 H).

Example 69
6'-{[(Ethylamino)carbonyl]lamino }-5"-fluoro-3,3":4'.3"-terpyridine-5-carboxylic acid

Ethyl 6'-{[(ethylamino)carbonyl]amino }-5"-fluoro-3,3"4',3"-terpyridine-5-carboxylate
(Example 68, 0.19 g, 0.46 mmol) was added to a 25 mL round-bottomed flask with THF (3
mL) to give a white suspension. Lithium hydroxide (1.160 mL, 1.16 mmol) was added to the

mixture, and the solution was stirred at 45°C for 2 h. The solvent was removed under reduced



10

15

20

25

MS (ESP): 431(J%l) for C181-122N604 R 1.09 (1,

311); s, 3H), 3.16- (m 2 H; 3.55 (t, 2H), 3.75
(s, 3H); 4.14 (t, 2H); 7.02 (s, IH; 7.36 (s, | H;
7,63 (cl, 114); 7.79 (t, 1169; 8,29 (dd, Ili); 8,87

(d, 11-1); 9.60 (s, 1/20. M (ES) MeP. 388
Intermediate | for Cl6111. 7N703S; and NVR 1.09 (t,
pressiB¢.-atil;thé reselting msaiu@ vais deud awithy wteQarrcb adﬁmedltmfw by 2N HCL.

The pggci%t)atest’ﬁat:slf%m(led was co]l?ebteg by‘hltgc%io Jaghed Jlﬁ?wgltter and Qried to give
the title compound as a white solid (154 mg). MS (ESP):. 382 (MH ) for C;9H¢FN5O3; NMR:
1.08 (t, 3H), 3.13 - 3.24 (m, 2H), 7.63 (s, 1H) 7.64-7.68 (m, 1H) 7.69 - 7.77 (m, 1 H), 7.93 (t,
1H), 8.19 (t, 1H), 8.36 (s, 1 H), 8.45 (d, 1H), 8.55 (d, 1H), 8.90 (d, 1 H), 9.45 (s, 1H).

Example 70
6'-{[(ethylamino)carbonylJamino }-5"-fluoro-N-methyl-3.3":4' 3"-terpyridine-5-carboxamide
F
/N
N O
. NG

0 __{ H
St

In a 25 mL round-bottomed flask was 6'-{[(ethylamino)carbonyl]amino}-5"-fluoro-
3,3"4',3"-terpyridine-5-carboxylic acid (Example 69, 0.1 g, 0.26 mmol), HATU (0.130 g, 0.34
mmol), and DIEA (0.137 mL, 0.79 mmol) in DMF (2 mL) to give a orange solution.
Methylamine (0.262 mL, 0.52 mmol) was added after 15 min. The reaction mixture was
stirred at room temperature for 3 h, then partitioned between water and ethyl acetate and
layers separated. The organic layer was washed with saturated sodium bicarbonate solution,
water, brine and dried over magnesium sulfate. The solvent was removed and the resulting
residue was washed with acetonitrile to give the title compound as a white solid (20 mg). MS
(ESP): 395 (MH") for C59H19FNsO2; NMR: 1.09 (t, 3H), 2.77 (d, 3H), 3.13 - 3.25 (m, 2H),
7.60 - 7.72 (m, 3H), 8.01 (t, 1H), 8.19 (t, 1H), 8.34 (d, 1H), 8.37 (s, 1H), 8.56 (d, 1H), 8.62 (d,
1H), 8.84 (d, 1H), 9.45 (s, 1H).

Examples 71-89

The following compounds were made by an analogous method to Example 1 from the

starting materials listed.

Ex | Compound Structure Data SM




11);

chl or o- 4-

8.31 (cid,
MA 422 Internediate |
[ (2- nethoxyet hyl
car boxyl ate (W20060875 43)

11-1);  (d,

IH); 9.

60 (s,

1H. 9
hr 181423N505S; and et hyl 2-
%Sar ni nol carbony 1)-1, 3-

IS (ES) MW

436i nternediate 1 for C19b125h5058;and et hyl 2- NWR

71 Mf{?ﬁg (62"H) ' ”'z‘ﬁl)f o s (49’ \g’ll)éﬁ) Ms ﬁés%’); ZB1(M+1) | Intermediate 1
Z{[(BﬁryﬁmﬂiﬁoXcar 3 11) (net hyl\e _%hyl | a| for CigH»NgO4 and
bonyl]amino}pyri J'w—\@—« 7;; NMR: 1.09 (t, 3H); Intermediate
din-3-yl)-4-[1-(2- 3.15 (s, 3H), 3.16- 54
methoxyethyl)- 3.22 (m, 2 H); 3.55 (¢,
1H-imidazol-2- 2H), 3.75 (s, 3H);
yl]-1,3-thiazole-5- 4.14 (t, 2H); 7.02 (s,
carboxylate 1H); 7.36 (s, 1 H);

7.63 (d, 1H); 7.79 (t,
1H); 8.29 (dd, 1H);
8.87 (d, 1H); 9.60 (s,
1H).

72 | Methyl 2-(6- MS (ES) MH": 388 Intermediate 1
{[(ethylamino)car . \ N for C;4H;7N-03S; and
bonyl]amino }pyri /\”JLN—Q—Q:]:;\ NMR: 1.09 (t, 3H); Intermediate
din-3-yl)-4-(1- 2 3.16-3.22 (m, 2 H); 58
methyl-1H-1,2,4- 3.78 (s, 3H); 3.81 (s,
triazol-5-yl)-1,3- 3H); 7.64 (d, 1H);
thiazole-5- 7.75 (t, 1H); 8.10 (s, 1
carboxylate H); 8.31 (dd, 1H);

8.89 (d, 1H); 9.60 (s,
1H).
73 | Ethyl 2-(6- 0 It 0= MS (ES) MH": 422 Intermediate 1
- M O .
{[(ethylamino)car N s for C;3H,3N5058S; and ethyl 2-
bonyl}jamino }pyri ° chloro-4-{[(2-
din-3-yl)-4-{[(2- methoxyethyl)
methoxyethyl)ami aminocarbony
no]carbonyl}-1,3- 13-1,3-
thiazole-5- thiazole-5-
carboxylate carboxylate
(W020060875

43)




150-3.56 (m 1H),mrto)carbany 4.28-4.36 (m 1H);
)-1,3-thiazole- 7.64 (d, 113); 7.76 (t,5-earboxylate
lii); 8.39 (dti, 1H);(W20060875 9.03 (d, 111); 9.38
(d,43) 1H); 9.62 (s, 1H. M (ES) MWN 387 I

I nternedi ate 1 Met hyl 246- ([ (ethyiam ne)ear
bonyl]lanmine)-4- phenylpyridin-3- y1)- E3 car hm(\/l ate
74 Etth)yll2 (6- ani no)<ear b on LD( [NIB EEBYME 41 eaf Intermediate 1
m.n Jf - zol e
PIeat Et yI [ et hyI ar #g)ﬁ %Qﬁéﬁ\g aﬁ yl] nd cthyl 2
amﬂlo}p}(rf'r et hyl-1, 3- ‘12 y1) - 3.N8VR: biooyt,i3eine- Schloro-4-
ear oxyl ate 70
din-3-yl)-4- 1.23 (d, 3H) 3.15-3.22 | ({[(15)-2-
({[(15)-2- (m, 2H); 3.28 (s, 3H); | methoxy-1-
methoxy-1- 3.37-3.45 (m, 3 H); methylethyl]a
methylethyl]amin 3.50-3.56 (m, 1H), mino }carbonyl

o}carbonyl)-1,3-

4.28-4.36 (m, 1H);

)-1,3-thiazole-

thiazole-5- 7.64 (d, 1H); 7.76 (t, | S-carboxylate
carboxylate 1H); 8.39 (dd, 1H); (W020060875
9.03 (d, 1H); 9.38 (d, | 43)
1H); 9.62 (s, 1H).

75 | Methyl 2-(6- MS (ES) MH : 387 Intermediate 1
{[(ethylamino)car . \N:\\ for C17HsNOsS: and
bonyl]amino}pyri /\HJL”@_«:];L;\ I Intermediate
din-3-yl)-4-(1- 0 61
methyl-1H- de)d: 1.09 (t, 3H);

imidazol-2-yl)-
1,3-thiazole-5-

carboxylate

3.15-3.24 (m, 2H);
3.62 (s, 3H); 3.76 (s, 3
H), 7.02 (s, 1H); 7.32
(s, 1H); 7.61 (d, 1H);
7.78 (t, 1H); 8.28 (dd,
1H); 8.86 (d, 1H);

9.59 (s, 1H).




Et hyl 6 - {1.(ethylam ne)ear bonyliariiino-1- 3,3";
4',3"- lerPYlidine-5- earboxylate Ethyl 6.- f [(ethyl
amino)ear b<,-aiyi]aa,.dr30Q).,6,,-
fluoro-3,39:4r,3,,- .terpyridine-5- carboxylutt,: ,;
OH .t,:.: F, gN 1, HN WM (ESP): 392 (M+l) for

76 |‘Fthyl #f(1d'rY° e WL MS (ES)MH™: 420 | Intermediate 1
butylamino)carbo | 7 NJ\H@_«sﬁgv for C1oHa5Ns04S; and
nyl}-2-(6- ° NMR: 1.09 (t, 3H); Intermediate
{[(ethylamino)car 1.28 (t, 3H); 1.36 (s, 63
bonyl]amino }pyri 9H); 3.14-3.22 (m,
din-3-yl)-1,3- 2H); 4.29 (q, 2H);
thiazole-5- 7.62 (d, 1H); 7.75 (t,
carboxylate 1H); 8.21 (s, 1H);

8.27 (dd, 1H); 8.82 (d,
1H) 9.58 (s, 1H).

77 | Ethyl 6'- e MS (ESP): 391 Intermediate
{[(ethylamino)car /wj’“ﬁ &; (M+1) for 35 and ethyl 5-
bonyl]amino}-4'- v " C»HpN4O3;; NMR: | (4,4.5,5-
phenyl-3,3'- 1.09 (t, 3H); 1.27 (t, [ tetramethyl-
bipyridine-5- 3H); 3.18- 3.22 (m, 1,3,2-
carboxylate 2H); 4.27 (q, 2H); dioxaborolan-

7.12-7.15 (m, 2H); 2-yl)nicotinate
7.32-7.34 (m, 3H);

7.54 (s, 1H); 7.85

(brs, 1H); 7.95 (s,

1H); 8.33 (s, 1H);

8.50 (d, 1H); 8.91(d,

1H); 9.41 (s, 1H)

78 | Ethyl 3-(6- Q o~ MS (ESP): 390 Intermediate
{[(ethylamino)car fﬁiﬁ {;QQ (M+1) for 35 and [3-
bonyl]amino}-4- Cy3Hy3N30;3 (ethoxycarbon
phenylpyridin-3- yl)phenyl]boro
yl)benzoate nic acid




Ifi-NVR LBMSO-d6) 6: 1.09 (t,

3H); 1.27 (t, 311);
114-3.74 (m 214),

4.28 (g, 214): 7.35-7,39 (m 1
7.60 (a, 2H); 7.80 (a, 1E18 7.97 (s, IN); 835 (a,
liit); 837 (s, IH: 8.52 (d, 68214); 8.94 (8, | H).,
(a, 111) Msie.1:C(E2:1P): 410 (1s/1+1

1H NMI1: 2(ED: 51: 03 -dm 6: 1.11 (t, 311): 1 79 (t

Fo,

9, 45

Sk

MpthyR-(65- 3. 24 (in, 4,31 (q, 2 MSYESR): P®3(dd, |Intermediate
I T 733 (m 21 9is, II-0
Qk 57 (d. 3%“% 11) 9 4352 and methyl

ny (4] 1 gy -bromo-1,5-

() é!m{ﬁ 71 Et HX/I °Ri SOprcr{yLﬂrm@ss 2-bromo-1,3
)car onyf f am nol 444- (trlfluororretry ) - )
Pheaylpyndiniddi ne- 5- carboxyl ate Ethyl EY- { thiazole-5-

arg no) carbo nyl]arnino)-4'44- (trifluoro

fﬁgﬁsqﬁlg% ' rgl 2-ly1l] - 3, 3" -Dbipyridine-|5- carboxylatc Véarboxylate
(dzHoxMate 480 flor C211120F3N503S; M3 (ES) MW 494 f ol
C221122E3N503S

80 | Ethyl 4- ?} MS (ESP): 496 (M+1) | Intermediate

= (o]

[(butylamino)carb ﬁ (_\/_ ﬁ; N for Co5H29N504S; 52 and
onyl]-2-(6- NMR: 0.90 (t, 3H); Intermediate 5
{[(ethylamino)car 1.09 (t, 3H); 1.28 (4,

bonyl]amino}-4-
phenylpyridin-3-
yl)-1,3-thiazole-5-

3H); 1.30-1.34 (m, 2
H); 1.44-1.52 (m,
2H); 3.18-3.22 (m, 4

carboxylate H); 4.17 (q, 2H); 7.30-
7.38 (m, 2H); 7.53-
7.56 (m, 4H); 7.72 (s,
1 H); 8.51 (brs, 1H);
8.93 (s, 1H); 9.63 (s,
1H).
81 | Ethyl 6'- MS (ES) MH: 425 Intermediate
[(ethylamino)car k ) for CyoH23N504S; 44 and ethyl 5-
«d r
bonyl]amino}-4'- j = NMR: 1.05 (t, 3H); (4,4,5,5-
P \
(4-ethyl-1,3- H H N= N 1.11(t, 3H); 1.31 (t, | tetramethyl-
thiazol-2-yl)-3,3'- 3H); 2.62 (q, 2H); 1,3,2-
bipyridine-5- 3.18- 3.24 (m, 2H); dioxaborolan-
carboxylate 4.34 (q, 2H); 7.41 (s, | 2-yDnicotinate

1H); 7.70 (brs, 1H);
8.13 (d, 2H); 8.30 (s,
1H); 8.70 (s, 1H);
9.07 (s, 1H); 9.48 (s,
1H)




I nternedi ate 36 and et hyl

5- (4,4,

.5,5..

tetrarnethyl 1, 3, 2- di oxabor ol an2-yOni coti nate

Intermedi ate 47 and et hyl

tetratnet hyl 1,

Exanpl es 89-106

5-

(4,4,5,5-

147- di oxabor épanz-yOni cotinate

The foll owm ng conpounds were

L B TR T
{[(ethylamino)car for CooH24N4O3S 44 and [3-
bonyl]amino}-4- (ethoxycarbon
(4-ethyl-1,3- N:‘“‘S o o// yl)phenyl]boro
thiazol-2- /\N/lOLN ‘(/_‘\gi‘d nic acid
yl)pyridin-3- H H N=
yl]benzoate

83 | Ethyl 6 e FF MS (ES) MH": 466 Intermediate
{[(ethylamino)car N\\ o for CyoH;sF3N503S; 38 and ethyl 5-
bonyl]amino }-4'- JOL ~ s :g' 0 | NMR: 1.11 (t, 3H); (4,4,5,5-

[4- O 1.31(t, 3H); 3.18- tetramethyl-
(trifluoromethyl)- 3.24 (m, 2H); 4.34 (q, | 1,3,2-
1,3-thiazol-2-yl]- 2H); 7.57 (brs, 1H); dioxaborolan-
3,3"-bipyridine-5- 8.16-8.18 (m, 1H); 2-yl)nicotinate
carboxylate 8.21 (s, 1H); 8.39 (s,

1H); 8.58 (s, 1H);

8.75 (d, 1H); 9.10 (s,

1H); 9.52 (s, 1H)

84 | Methyl 2-{6- FTF MS (ES) MH: 458 Intermediate

{[(ethylamino)car NK\’ for C{7H4F3N5053, 51 and methyl
\

bonyl]amino }-4- i _//§j” 2-bromo-1,3-

[4- N R = !s j\JF o, thiazole-5-

(trifluoromethyl)- o carboxylate

1,3-thiazol-2-

yl]pyridin-3-yl}-
1,3-thiazole-5-

carboxylate




Ex Conmpound 246- {ftethylarnino)c arbonyli am no
pyridin-3-yl)-4- [1-(2- methoxyethyl)- 1Thitni dazol - 2-
y1l]-1,3 -thiazol e5-carboxylic acid Structure Data M
(ESP): 417 (Mrl1l) for ClsH20K§04S; NVR 1.09 (t, 311),
3.15-3.23 (m 2H); 3.23 (s, 3H); 3.80 (t, 211); 4.93
(t, 211); 7.48 (s, ill); 7.63 (t, 2H);: 7.83 (brs, 1H):

85 |EtRA dd, 111) 8.86 (s, 1H); 9.58 |(MdS (ESP): 3¥W Exanplmermediate
71 and 2N Li OH 89
{[(ethylamino)car (M+1) for 34 and ethyl 5-
bonyl]amino} - C21H21N503 (4,4,5,5-
3,3"4'3"- 'H-NMR (DMSO-dg) | tetramethyl-
terpyridine-5- 0: 1.09 (t, 3H); 1.27 (¢, | 1,3,2-
carboxylate 3H); 3.14-3.24 (m, dioxaborolan-

2H); 4.28 (q, 2H); 2-yDnicotinate
7.35-7.39 (m, 1 H),

7.60 (s, 2H); 7.80 (s,

1H); 7.97 (s, 1H);

8.35 (s, 1H); 8.37 (s,

1H); 8.52 (d, 2H);

8.94 (s, 1H); 9.45 (s,

1H)

86 | Ethyl 6'- MS (ESP): 410 (M+1) | Intermediate
{[(ethylamino)car for CyyHpoFNsOs 31 and ethyl 5-
bonyl]amino}-6"- 1 (4,4,5,5-
fluoro-3,3":4',3"- H-NMR (DMSO-ds) tetramethyl-
terpymidine=5: 6: 1.11 (t, 3H); 1.29 (4, 13.2-
carboxylate S0 o= (L, dioxaborolan-

2H); 4.31 (q, 2 H),
7.19 (dd, 1H); 7.63 (s,
1H); 7.77-7.83 (m,
2H); 7.99 (s, 1H);
8.08 (d, 1H); 8.39 (s,
1H); 8.57 (d, 1H);
8.96 (s, 1H); 9.46 (s,
1H)

2-yDnicotinate




87 | Ethyl 6'- g FF MS (ES) MH": 480 Intermediate
{[(isopropylamino :% o I for Cp1H0F3N503S; 36 and ethyl 5-
)carbonyl]amino }- 0 )-$ i (4,4,5,5-

Ly N
4-[4- >\H A N =/ \ tetramethyl-
(trifluoromethyl)- 1,3,2-
1,3-thiazol-2-yl]- dioxaborolan-
3,3'-bipyridine-5- 2-yl)nicotinate
carboxylate

88 | Ethyl 6'-{[(sec- rDF MS (ES) MH™: 494 Intermediate
butylamino)carbo NL — | for C2oH»F3N503S 47 and ethyl 5-

\ -0
nylJamino}-4'-[4- LY ® (4,4,5,5-
(trifluoromethyl)- N i N=/ tetramethyl-
1,3-thiazol-2-yl]- 1,3,2-
3,3"-bipyridine-5- dioxaborolan-
carboxylate 2-yl)nicotinate

Examples 89-106

The following compounds were made by an analogous method to Example 17 from

the indicated starting materials.

Ex | Compound Structure Data SM

89 | 2-(6- MS (ESP): 417 (M+1) for | Example 71
{[(ethylamino)c C13H20N6O4S; NMR: 1.09 | and 2N LiOH
arbonyl]amino} & (t, 3H); 3.15-3.23 (m, 2H);
pyridin-3-yl)-4- . - 3.23 (s, 3H); 3.80 (t, 2H);

[1-(2-
methoxyethyl)-
1H-imidazol-2-
yl]-1,3-thiazole-
5-carboxylic

acid

493 (t, 2H); 7.48 (s, 1H);
7.63 (t, 2H); 7.83 (brs, 1H);
8.29 (dd, 1H); 8.86 (s, 1H);
9.58 (s, 1H);




90 [ 2-(6- . Y X MS (ES) MH": 372 for Example 72
{[(Ethylamino)c ,ﬂﬁiﬁ_@{ﬁ‘; C15sHsN703;S; NMR: 1.09 | and 2N LiOH
arbonyl]amino} 0 (t, 3H); 3.15- 3.24 (m, 2H);
pyridin-3-yl)-4- 4.05 (s, 3H); 7.56 (d, 1H);

(1-methyl-1H- 7.79 (t, 1H); 8.26 (s, 1H);
1,2,4-triazol-5- 8.32 (dd, 1H); 8.89 (d,
yl)-1,3-thiazole- 1H); 9.59 (s, 1H)
5-carboxylic

acid

91 2-(6- 0 MS (ES) MH": 394 for Example 73
{[(Ethylamino)c S C16H1oNsOsS; NMR: 1.08 | and 2N LiOH
arbonyl]amino} (t, 3H); 3.14-3.23 (m, 2H);
pyridin-3-yl)-4- 3.27 (s, 3 H); 3.53-3.56 (m,

{[(2- 4H); 7.63 (d, 1H); 7.71 (t,
methoxyethyl)a 1H); 8.37 (dd, 1H); 9.00 (d,
mino]carbonyl }- 1H); 9.60 (s, 1H); 9.78
1,3-thiazole-5- (brs, 1H)

carboxylic acid

92 | 2-(6- MS (ES) MH™: 408 for Example 74
{[(ethylamino)c C17H21N505S; NMR: 1.09 | and 2N LiOH
arbonyl]amino} (t, 3H); 1.22 (d, 3H), 3.14-

pyridin-3-yl)-4-
({[(15)-2-
methoxy-1-
methylethyl}ami
no }carbonyl)-
1,3-thiazole-5-

carboxylic acid

3.22 (m, 2H); 3.27 (s, 3H);
3.37-3.45 (m, 3 H); 3.50-
3.56 (m, 1H), 4.29-4.36
(m, 1H); 7.64 (d, 1H); 7.76
(t, 1H); 8.39 (dd, 1H); 9.03
(d, 1H); 9.38 (d, 1H); 9.62
(s, 1H).




72 2-(6-

pyridin-3-yl)-4-

([ (Edayl ami no) c ar bonyl ] am no
(1-methyl-1ig-

,2,4-triazol-5-

y1l) - 13-t hi azol e5- car boxyl i c7?ci d hr { [(Ethyl
r

arnin.o)c arbonyllam no} pyrrdin-3-yl)-4-

93 | 2-(6- . \"N MS (ES) MH": 373 for Example 75
{[(Ethylamino)c fﬁkg ) —{ﬁ{,‘H C16H16N6O3S; NMR: 1.09 | and 2N LiOH
arbonyl]amino} ° (t, 3H); 3.14- 3.24 (m, 2H);
pyridin-3-yl)-4- 4.22 (s, 3H); 7.51 (s, 1H);

(1-methyl-1H- 7.62 (d, 1H); 7.67 (s, 1H);
imidazol-2-yl)- 7.86 (t, 1H); 8.33 (dd, 1H);
1,3-thiazole-5- 8.90 (d, 1H); 9.58 (s, 1H).
carboxylic acid

94 | 4-[(tert- R i MS (ES) MH": 392 for Example 76
Butylamino)carb | 7 NL”@*’:ﬁgf C17H21N504S; NMR: 1.09 | and 2N LiOH
onyl]-2-(6- ° (t, 3H); 1.45 (s, 9H); 3.14-

{[(ethylamino)c 3.22 (m, 2H); 7.62 (d, 1H);
arbonyl]amino} 7.78 (t, 1H); 8.38 (dd, 1H);
pyridin-3-yl)- 8.66 (s, 1H); 8.99 (d, 1H)
1,3-thiazole-5- 9.60 (s, 1H).

carboxylic acid

95 | 6'- - MS (ESP): 363 (M+1) for | Example 77
{[(Ethylamino)c o JL” aYe CaoH1sN4O3;NMR: 1.09 (t, | and 2 N LiOH
arbonyl]amino}- § " " 3H); 3.14- 3.22 (m, 2H);
4'-phenyl-3,3'- 7.11-7.15 (m, 2H); 7.32-
bipyridine-5- 7.34 (m, 3H); 7.53 (s, 1H);
carboxylic acid 7.90 (br s, 1H); 7.92(s,

1H); 8.30 (s, 1H); 8.44 (d,
1H); 8.87 (s, 1H); 9.40 (s,
1H)

96 | 3-(6- ar o MS (ESP): 362 (M+1) for | Example 78
{[(Ethylamino)c qf‘*m a w Co1HoN303S;NMR: 1.09 | and 2N LiOH
arbonyl]amino}- (t, 3H); 3.14-3.22 (m,
4-phenylpyridin- 2H);7.09-7.13 (m, 2H);

3-yl)benzoic

acid

7.28-7.38 (m, 5H); 7.49 (s,
1H); 7.66 (s, 1H); 7.78 (sd,
1H): 7.95 (br s, 1H); 8.2 (s,
1H); 9.35 (s, 1H).




{R2- nethoxyci hyDa mirk)] carbonyl} - 1,3-thiazole-5-
carboxylic acid T M5 (ESP): 367 (M) for C

4,1\ 1403S; NVR 1.08 (1, 314); 3.14-3.20 (in, 2 H);
7.28- 7.31(m 2 11); 7.457.%2 (in, 4H); 7.69 (a, | H);
8.27 (s. 1H); 8.85 (a, 1H); 9.55 (s, H); 13.46 (s,

| H) ME (ESP):. 496 (Mt1) for (3, 25H29NS048; NVR:

97 [298 (I, 3H);|1.08 (t/ SH); 1.3LMSI(ESP)( BA7 (A+11MYy; | Example 79
H e ;ﬁz{ﬁﬁ 125 (13, 8 o, A | g2 i
%"?‘%&f‘ﬁ%@’sw%or 12:1 9H1§§ISE)?S %HRS 39}4@20%1“ 114))
14-pherilpyidin-; | 2, 62 (g, 211); 3. 182837 él(n(l,rZh ) 271415)

O T8 a1ty 605 (] ToAK 8 RL. TR
1BiAblels, 1H)| 7 8.27 (s, 1H); 8.85 (s, 1H);
carboxylic acid 9.55 (s, 1H); 13.46 (s, 1H).

98 | 4- w:; o MS (ESP): 496 (M+1) for | Example 80
[(Butylamino)ca | _ﬁ__‘:? NN‘:ﬂl ¥ ~| CpsHpoNsO4S; NMR: 0.90 | and 2N LiOH
rbonyl]-2-(6- 0 (t, 3H); 1.08 (t, 3H); 1.31-

{[(ethylamino)c 1.35 (m, 2 H); 1.54-1.58

arbonyl]amino}- (m, 2H); 3.16-3.23 (m, 4

4-phenylpyridin- H); 7.32-7.37 (m, 2H);

3-y)-1,3- 7.47 (s, 1H); 7.55-7.62 (m,

thiazole-5- 3H); 7.72 (s, 1 H); 9.30

carboxylic acid (brs, 1H); 9.64 (s, 1H);
9.76 (s, 1H).

99 | 6'- \\N MS (ES) MH": 397 for Example 81
{[(Ethylamino)c %3 Sow | CuHisNsOS; NMR: 1.05 | and 2N LiOH
arbonylJamino}- | " ¥4 ), ,,{L (t, 3H); 1.1 (t, 3H); 2.62
4'-(4-ethyl-1,3- (g9, 2H); 3.18- 3.24 (m,
thiazol-2-yl)- 2H); 7.40 (s, 1H); 7.67 (br
3,3"-bipyridine- s, 1H); 8.11 (d, 2H); 8.30
5-carboxylic (s, 1H); 8.68 (s, 1H); 9.05
acid (s, 1H); 9.45 (s, 1H); 13.46

(s, 1H).




106

(RSecbut ydar ai no) earb ony4l am no}-4' -

(trifluoronethyl) bipyridine-5-

[4-

carboxylic acid M5

(ES) MI": 4§6 for C20H13. F%Iglcd S; NVR 0.89 (t, 3W
1.11 (d, 3H); 1.40-1.49 (in,””2H); 3.58- 3.81 (m IH)
7.43 (d, 1H); 8.00-8.17 ('n, 111); 823 (s, II-1); 8.35

100 9_33[9}?;) iros'_ijakr;i e”;'é’ aﬁa"éN\ M :_E’sp)%’-s‘é? A T Example 82
{[(Ethylamino)c CyoH2oN4O3S; NMR: 1.11 | and 2N LiOH
arbonyl]amino }- (t, 3H); 1.31 (t, 3H); 2.54
4-(4-ethyl-1,3- ] D\i ° - (9, 2H); 3.18- 3.24 (m,
thiazol-2- /‘"EJLH /; B 2H); 7.34 (s, 1H); 7.46-
yl)pyridin-3- 7.52 (m, 2H); 7.78 (s, 2H);
yl]benzoic acid 7.94 (d, 1H); 8.13 (s, 2H);

8.20 (s, 1H); 9.39 (s, 1H)

101 | 6 rEF MS (ES) MH": 437 for Example 83
{[(Ethylamino)c N\% o\_ o Ci1sH14F3N503S; NMR: and 2N LiOH
arbonyl]amino}- i M 1.11 (t, 3H); 3.18- 3.24 (m,

4[4 TN NN | 2my: 7.57 (brs, 1H); 8.15-

(trifluoromethyl) 8.18 (m, 1H); 8.22 (s, 1H);
-1,3-thiazol-2- 8.37 (s, 1H); 8.57 (s, 1H);

yl]-3,3'- 8.72 (s, 1H); 9.08 (s, 1H);

bipyridine-5- 9.51 (s, 1H); 13.53 (s, 1H)
carboxylic acid

102 | 2-{6- FOF MS (ES) MH : 444 for Example 84
{[(Ethylamino)c N\&ﬁ Ci16H12F3N503S,; NMR: and 2N LiOH

S
arbonylJamino}- Q N- 1.09 (t, 3H); 3.16-3.24 (m,
4-[4- ﬁﬂku{r\ . ~r | 2H); 7.50 (s, 1H); 8.09 (s,
(trifluoromethyl) ° 1H); 8.25 (s, 1H); 8.68 (d,
-1,3-thiazol-2- 2H); 9.67 (s, 1H)
yl]pyridin-3-yl}-
1,3-thiazole-5-
carboxylic acid




Exanpl e 107 k: AREt hyl arni rt ol cybopyl I am | | o}

-4:j4-011v1-1, 3-
car boxam de

nmet hanol ) were added to a sol uti
41-(4-ethylthiazol -2-y1)-6"

naz. ol-2-vl)--,
Tri et hyl arni ne (30.
and met hanarnine (0.075 ni L760. 15 innel),

i 1P- net hi unme- 5-
6 lug, 0.30 trinol)

on of

-(3-ethylureido)y-3 3 -

(2M soln in

103 |p6'pyri cl i nc- 5 car boxylic acid (M&B)_Q%@(Mr@)fo@ | Example 85
70 (1.5 nth). The so S r DI .
B st then 2-(3H[1 2 Lot NI 68 Phnd 2N LioH
t &rb&d2]adlifto - P! pyri di n- z ?, lsﬁ)%m@m (m, 2H
t et r anet hyl i spur oni um hexat u‘g{ )gh hat e(v g,
03,35 Afrol ) wal ad d Te/r:ﬁs 173§ $%j(mlyblo’§ﬁ(d
SOl ut | on t TQO0 hour .
IR a%Na t vvas V\/lthdravvn aTgﬁi’na ygégﬂ%
S':My‘hb@cﬁea tion was not conpl e98,(my0H); 85 ES. 33
equi val ent of | net hyl tuni ne sol uti on_and HATO were
added. The anpl ysis and additi on(8f3bthyl ehilke: and
HAP.] was repeated 3-4 tinmes, ho ct
did not go to| 15conpletion. it M\g?étqﬁenﬁ%iglsﬁ‘tqum
104 Mgter and extyacted wth ethyl a¢MASHESE: &ZQM’EB)foﬂ'heExample 86
extract was washed with water (: times), brine and )
d{[i(]é@ymno)ﬁagne& um sul fate, t h&mkd al- and 2N LiOH
0 e conpound ag an of Wi t |ch
A%S?)?lh‘ﬁuhb% d with aceyortitril &t Ef]le%/%gh?}?)l 0
[ g0y 8"excess| sol \I\/Ent ( @,. N82(4E(ﬁs), 2H5§43l4aq],2fH>)
C. 201- 122N6025 N 1-0; 1.11 ( 31-).
pte e-%1 - 1 A 7ﬂ i 11‘?7(%‘131]%)217?81?1)]113)7 40
&6 (s, 11-1); 8 12 ("78771‘58§ A )7:998s,28
gib |1caI 56 (s,11-1): 8. 68 (4. B3 ||r|98(S M) :
0. 02 (s, 1H);|9.44 (s, 1H). 78 Eﬂanibo&(m.osl)n&w(s
The foll ow ng| conpounds were made_ Ry, al. o
et hod to Exappl e 107 fromthe sﬁgﬁt%ﬁg(‘ﬁgﬁérgg?(s’
ndi cat ed. 1H); 9.46 (s, 1H)
105 | 6'- e lF MS (ES) MH": 452 for Example 87
{[(Isopropylami N\&‘\s % on C19H6F3N50;S; NMR: and 2N LiOH
bonyl]ami i - 1.14 (d, 6H); 3.79-3.81
no)arbonyl]amin >\ﬂLH{;\ C: ( )
o}-4'-[4- (m, 1H) 7.53 (s, 1H); 8.04
(trifluoromethyl) (s, 1H); 8.28 (s, 2H); 8.40
-1,3-thiazol-2- (s, 1H); 8.51 (s, 1H); 8.99
yl}-3,3'- (d, 1H); 9.39 (s, 1H)
bipyridine-5-
carboxylic acid




10

15

20

ConpoundSt ructure M5 (ESP): 405 (11, 4+1) for
ClsH24N6038; NVR. 0,91 (s, 3H); 1.09 (a, 3H);1.29-1.36
(En, 2H); 1.53-1.57 (in, 2H. 2.84 (d; 3 H); 7,58 (d,
1H), 7,77 (hr a, 114): 8.35/(d, 1 H): 8.99 (a, 111):
9.25 (hr a, I11); 9.55 (a, 1H): 11.26 (a, 1H). M5 (ES)

N A9 T or CroTteNGOS Sy . NVR— 1, () arr
106 LO5{6¥57 1 36 (m 214) 3%36-1. 54@@??@ AH6GJOr 5+ pExpmple 88

bra, 1f1); 8028 (dd, |1LIy; 81 1H): 8.88 (d; |
comalapinoly g,gﬁgemwg%f i 0B g TG sk
{4 e(hyl ai ni np) c bonyT] arfii no ri g Rs l :

, 11st s-di met hyl - 1, 3-t hi azol e-4,1g}-() 1d?90glrl’g%¥?é?3§e

- (ttiBudroinethy®- ( 6- (et hyl am no) c | &r8dofmy,nlddyi 73 (d, 1H);

P fidioppy D 1 3-thiazoled, 5 digGal pPxamfes 23 s

yl]-3,3'- 1H); 8.35 (s, 1H); 8.55 (s,
bipyridine-5- 1H); 8.67 (s, 1H); 9.06 (d,
carboxylic acid 1H); 9.37 (s, 1H)

Example 107
6'-{[(Ethylamino)carbonyl]amino }-4'-(4-ethyl-1,3-thiazol-2-yl)-N-methyl-3.3"-bipyridine-5-

carboxamide

Triethylamine (30.6 mg, 0.30 mmol) and methanamine (0.075 mL, 0.15 mmol), (2M
soln in methanol) were added to a solution of 4'-(4-ethylthiazol-2-y1)-6'-(3-ethylureido)-3,3'-
bipyridine-5-carboxylic acid (Example 99, 60 mg, 0.15 mmol) in DMF (1.5 mL). The
solution was stirred for 10 minutes and then 2-(3H-[1,2,3]triazolo[4,5-b]pyridin-3-yl)-1,1,3,3-
tetramethylisouronium hexafluorophosphate(V) (57.4 mg, 0.15 mmol) was added. The
resulting light yellow solution was stirred at room temperature for one hour. A small aliquat
was withdrawn and analyzed by LCMS. Since the reaction was not complete, one more
equivalent of methylamine solution and HATU were added. The analysis and addition of
methylamine and HATU was repeated 3-4 times, however, the reaction did not go to
completion. It was then diluted with water and extracted with ethylacetate 2-3 times. The
extract was washed with water (3 times), brine and dried over magnesium sulfate, then
concentrated to give the title compound as an off-white solid, which was triturated with
acetonitrile and lyophilized to remove excess solvent (15 mg). MS (ES) MH": 411 for
CyoH2N6O,S; NMR: 1.08 (t, 3H); 1.11 (t, 3H); 2.64 (q, 2H); 2.79 (d, 3 H); 3.17- 3.22 (m,
2H); 7.40 (s, 1H); 7.66 (s, 1H); 8.12 (d, 1H); 8.16 (s, 1H); 8.28 (s, 1H); 8.55 (s, 1H); 8.68 (s,
1H); 8.99 (d, 1H); 9.02 (s, 1H); 9.44 (s, 1H).

L B8ylamindddh; | 3A6- 3, 25 n(FNp 4 HCH sBRs065; NMR;: 7. Vdnd 2N LiOH




L9 H);
7.58 (d, 1H),
111);

8.07 (d, 1H):
11-1);

419
2.83 (s,

7.71 (s,
8.87 (d,

El);
111);

| 6- 322 (m 2H);
8.29 (s,

9.56 (s, 1H);

or Cl191126N603S; NMR 1.09 (s,
2.99 (s, 3H);
7.85 (In s,
9856 (s,
391 or C171122N603S; 1MR 1.09 (s,
; 7.58 (d, 1H),
111),
10. 44 (d,

Exa@’dloﬂ 20 hyl ai ni ne (2M sol uti on in

th téﬁﬁ rdﬁ?éxﬁk'id ted. M dazol -
€3 1% |5}é£g% carboxan1de

IH); 8.29
31-);
7.85 (hr s,
8.33 (dd, I H);
1FD.

MD;, 9
3.16-322 (m 2H);

1H. M5 (ES) MM:
1.43 (s, 9

8.92
Exanpl e 94
VHF) Exanpl e 94,

% 9]1?‘]m"¥a}g§ ﬁgl?llp%aomﬁquge @T;gA}’Y apa qgg# Wo ]i]xa)mple 107 from

(ES) IVIR : 400 for
@&H@bﬁ&ﬂ?OZ‘:StINBER‘ 1.09 (t, 3H);|Rate9 (s, 3H); 2. %M

108 1@43-8?1117}{11%@(625 - |3_|)022 2% {inS 78@@14@57' goz-vs"ﬁ’xample 26
ﬁ(ae’thﬁlﬁmgr%)c i )L @s | 'E\ | .(M+1) f;)r o and methyl
arbonyl]amino} ° Ci1sH24NgO3S; NMR: | amine (2M
pyridin-3-yl)- 0.91 (s, 3H); 1.09 (s, | solution in
N°-methyl-1,3- 3H);1.29-1.36 (m, THF)
thiazole-4,5- 2H); 1.53-1.57 (m,
dicarboxamide 2H); 2.84 (d, 3 H);

7.58 (d, 1H), 7.77 (br
s, 1H); 8.35 (d, 1 H);
8.99 (s, 1H); 9.25 (br
s, 1H); 9.55 (s, 1H);
11.26 (s, 1H).

109 | N*-Butyl-2-(6- MS (ES) MH: 419 Example 26
{[(ethylamino)c [ i o for C19H,6N6O0;3S; and
arbonyl]amino} o T L NMR: 0.89 (s, 3H); dimethylamine
pyridin-3-yl)- ° 1.09 (s, 3H);1.27-1.36 | (2M solution in
N°,N°-dimethyl- (m, 2H); 1.46-1.54 THF)
1,3-thiazole- (m, 2H); 2.82 (s, 3 H);

4,5- 2.98 (s, 3H); 3.16-

dicarboxamide 3.25 (m, 4 H); 7.62 (d,
1H), 7.74 (brs, 1H);
8.28 (dd, 1H); 8.61 (t,
1H); 8.88 (d, 1 H);
9.54 (s, 1H).




9.53 (s, 1H).
olution in THF-)
ar bonyl ] am nol

Exanpl e 93 and di net hyl

81 115 24

z M5 (ESP);

Cl14H 6N603S; NVR Exanmpl e 2}6

am ne (2M
6- L[ (Ethylam no)c
9 (M1-1) for

and conyl am ne

eridip-?-yl)- 1,09 (t, 3H); 2.85 (d, foll owed by

110 |N*-(feri-Buatyty: [N P L MS (ES)MH™: 419 | Example 94
%iggt-hylamino)c o H@_%]i(:ni for CioHagN0s5; and
arbonyl]amino} NMR: 1.09 (s, 3H); dimethylamine
%’s’rj\‘}}_“&; Zgl-yl- 1.39 (s, 9 H); 2.83 (s, | (2M solution in
1,3-thiazole- 3H); 2.99 (s, 3H); THF)
?li;rboxamide L0} 8228 (., ZEL;

7.58 (d, 1H), 7.71 (s,
1H); 7.85 (br s, 1H);
8.29 (dd, 1 H); 8.87

(d, 1H); 9.56 (s, 1H).

111 | N'-(tert-Butyl)- [N P L MS (ES) MH": 391 Example 94,
2-(6- N ﬁ@_«sﬁn“z for C17H»NeO3S; cumyl amine
{[(ethylamino)c ° NMR: 1.09 (s, 3H); followed by
arbonyl]amino} 1.43 (s, 9 H); 3.16- TFA
pyridin-3-yl)- 3.22 (m, 2H); 7.58 (d,
1,3-thiazole- 1H), 7.85 (br s, 1H);

4,5- 8.07 (d, 1H); 8.29 (s,

dicarboxamide 1H), 8.33 (dd, 1 H);
8.92 (d, 1H); 9.56 (s,
1H); 10.44 (d, 1H).

112 | 2-(6- MS (ES) MH": 400 Example 93
{[(Ethylamino)c 5 % N for C;sH21N-O,S; and dimethyl
arbonyl]amino} /-ﬁJLg :‘ Y G:ﬁ:: NMR: 1.09 (t, 3H); amine (2M
pyridin-3-yl)- 9 2.69 (s, 3H); 2.94 (s, solution in
N,N-dimethyl- 3H); 3.17-3.22 (m, THF)
4-(1-methyl- 2H); 3.98 (s, 3H);
1H-imidazol-2- 7.00 (s, 1H); 7.30 (s,
y1)-1,3-thiazole- 1H); 7.59 (d, 1H);
5-carboxamide 7.86 (t, 1H); 8.27 (dd,

1H); 8.83 (d, 1H);
9.53 (s, 1H).




3H); 3.16-3.22 (m TEA finazole-4,5- 21-1); 7.61 (d,
1H); di carboxarnide 7.75 (s, 1H); 8.05 (s,

11-1); 8.34 (dd, LH); 8.96 (s, 1H); 9.19 (d,
80

2-(6- MS (ES) MH™: 401 for | Example 90
{[(Ethylamino)c /\”J\”—Q—e C17H20NgO,S; NMR: | and dimethyl
arbonyl]amino} 1.09 (t, 3H); 2.77 (s, amine (2M
pyridin-3-yl)- 3H); 2.99 (s, 3H); solution in
N,N-dimethyl- 3.17- 3.22 (m, 2H); THF)
4-(1-methyl- 4.24 (s, 3H); 7.64 (d,
1H-1,2,4- 1H); 7.84 (t, 1H); 8.04
triazol-5-yl)- (s, 1H); 8.30 (dd,
1,3-thiazole-5- 1H); 8.88 (d, 1H);
carboxamide 9.56 (s, 1H)
6'- MS (ESP): 362 Example 95
{[(Ethylamino)c (M+1) for and
arbonyl]amino} C20H19N50, cumylamine
-4'-phenyl-3,3"- 'H-NMR (DMSO-dg) | followed by
bipyridine-5- 6:1.11 (t, 3H); 3.18- | TFA
carboxamide 3.22 (m, 2H); 7.13-

7.16 (m, 3H); 7.32-

7.35 (m, 3H); 7.55 (s,

1H); 7.60 (s, 1H);

7.88 (brs, 1H); 8.05

(s, 1H); 8.15 (s, 1H);

8.30 (d, 1H); 8.32 (d,

1H); 8.85 (s, 1H);

9.42 (s, 1H)




1H); 9.56 (s,

M5 (ES) Mr;

1f1);

10. 64 (s,
393 Exanple 91 {[(Ethylam no O for

1H) .

C101- 1201\ 1404S; Lind ar boré){l ] ar ni no)

116 246- jiO. -

2-(6- " MS (ESP): 349 Example 24
{[(Ethylamino)c ﬁ@\\_«sr‘iﬁ“z (M+1) for and
arbonyl]amino} ? C14H16NsO3S; NMR: | cumylamine
pyridin-3-yl)- 1.09 (t, 3H); 2.85 (d, | followed by
N*-methyl-1,3- 3H); 3.16-3.22 (m, TFA
thiazole-4,5- 2H); 7.61 (d, 1H);
dicarboxamide 7.75 (s, 1H); 8.05 (s,

1H); 8.34 (dd, 1H);

8.96 (s, 1H); 9.19 (d,

1H); 9.56 (s, 1H);

10.64 (s, 1H).
2-(6- R WL _o- MS (ES) MH": 393 Example 91
{[(Ethylamino)c J\”@_es]i: HHz for Ci6H20NgO4S; and
arbonyl]amino} ° NMR: 1.09 (t, 3H); cumylamine
pyridin-3-yl)- 3.16-3.23 (m, 2H); followed by
N-(2- 3.27 (s, 3 H); 3.50 (s, | TFA
methoxyethyl)- 4H); 7.69 (d, 1H);
1,3-thiazole- 7.77 (s, 1H); 8.07 (s,
4,5- 1H); 8.34 (dd, 1H);
dicarboxamide 8.97 (d, 1H); 9.20 (s,

1H); 9.56 (s, 1H);

10.56 (s, 1H)




NVR 1.09 (t, 3H); eunylamne pyridin-3-yl)-
3.16-3,23 (m 2H); foll owed by 3,27 (s, 3 H; 3.50
(s, TFA neth.oxyethyl)- 411); 7.69 (d, 111):
1,3-thiazole- 737 (s, 11-132 8,07 (s,

117 | 2-(6- 5 w1 o MS (ES) MH": 407 Example 92
{[(Ethylamino)c | NJ\H@_«S | rIg‘sz for C17HxN6O,S; and
arbonyl]amino} > NMR: 1.09 (t, 3H); cumylamine
pyridin-3-yl)- 1.19 (d, 3H) 3.15-3.22 | followed by
N-[(18)-2- (m, 2H); 3.28 (s, 3H); | TFA
methoxy-1- 3.37-3.45 (m, 1 H);
methylethyl]- 3.49-3.54 (m, 1H),
1,3-thiazole- 4.21-4.31 (m, 1H),

4,5- 7.60 (d, 1H); 7.83 (t,

dicarboxamide 1H); 8.07 (d, 1H);
8.36 (dd, 1H); 8.85 (d,
1H); 9.00 (d, 1H);
9.57 (s, 1H); 10.55 (d,
1H).

118 | 2-(6- o N ? 1 o- MS (ES) MH : 435 Example 92
{[(Ethylamino)c & ”J\”@_«sﬁﬁ\/ for C19H6N¢O4S; and dimethyl
arbonyl]amino} ° NMR: 1.09 (t, 3H); amine (2M
pyridin-3-yl)- 1.15(d, 3H); 2.83 (s, | solution in
N-[(18)-2- 3H); 2.98 (s, 3H); THF)
methoxy-1- 3.18-3.22 (m, 2H);
methylethyl]- 3.26 (s, 3H); 3.30-

N’ N°-dimethyl- 3.34 (m, 1 H); 3.42-
1,3-thiazole- 3.46 (m, 1H), 4.16-
4,5- 4.19 (m, 1H); 7.61 (d,
dicarboxamide 1H); 7.78 (s, 1H);
8.28 (t, 2H); 8.90 (s,
1H); 9.56 (s, 1H)




1W 8.34 (dd, 1H); di earboxam de 8.97 (d, 1H); 9.20
(s, 1H); 9.56 (s, 1H); 10.56 (s, 1H)
83

119 | 6'- MS (ES) MH": 397 Example 99
{[(Ethylamino) D“\S o " for C19H20N¢O28S; and
carbonyl]amino j\ = * | NMR: 1.08 (t, 3H); cumylamine
va-(dethyl- | TN RN Ly 1.11 (t, 3H); 2.64(q, | followed by
1,3-thiazol-2- 2H); 3.17- 3.22 (m, TFA
yl)-3,3"- 2H); 7.40 (s, 1H);
bipyridine-5- 7.64 (s, 1H); 7.65
carboxamide (brs, 1H); 8.15 (s,

2H); 8.29 (s, 1H);
8.55 (s, 1H); 9.02 (s,
1H); 9.44 (s, 1H)

120 |6'- MS (ES) MH": 411 Example 99
{[(Ethylamino) N?f\s ?\ ; ¥ for C50H25NgOsS; and 2M N-
carbonyl]amino i Y H NMR: 1.08 (t, 3H); methylamine
Va(gethyl- | TN R N2\ 1.11 (t, 3H); 2.64 (g, | solution in
1,3-thiazol-2- 2H); 2.79 (d, 3 H); THF
yl)-N-methyl- 3.17- 3.22 (m, 2H);
3,3"-bipyridine- 7.40 (s, 1H); 7.66 (s,
5-carboxamide 1H); 8.12 (d, 1H);

8.16 (s, 1H); 8.28 (s,
1H); 8.55 (s, 1H);
8.68 (s, 1H); 8.99 (d,
1H); 9.02 (s, 1H);
9.44 (s, 1H)




82 M5 (ES) Mr: 407 for C17F122N604S; NMR 1.09
(t, 311); 1.19 (d, 3H) 3.15-3.22 (m 2H); 3.28 (s,
3H); 3.37-3.45 (m 1 H): 3.49-3.54 (n, 1H), 4.21-4.31
(m 1H); 7.60 (d, 1H); 7.83g84t, 114); 8.07 (d, 1H);
8.36 (dd. 114); 8.85 (d. I H; 9.00 (d, 1H); 9.57 (s,
11): 10.55 ( 1H) 246- REthyi anmi noic arbonyliam naol
121 jpy¥idin-3-yl)- .11/4-[(4 ,)=- 2- naet|MdRYES)MH :437 | Example 101
iebsbtond "5 (e i g5 fopckbb i, | v
(N'g& ns’%]oa?ﬁné}t 5 3 J‘ﬁ 3asll)z*’es ?\I_ﬁ%(lsog @ ZZLQEIrlnmylamme
1-444- 3. 42- :;.4@ V16- 4.3 4 (m2H)7 . 61 followed by
gggg&?'ﬂéf:ne S8 (s 1H); £ (1. 24 458(brs 165: 7850 | TPA
)-1,3-thiazol-2- (s, 1H); 8.16 (s, 1H);
yl]-3,3'- 8.18 (s, 1H); 8.24 (s,
bipyridine-5- 1H); 8.35 (s, 1H);
carboxamide 8.55 (d, 1H); 8.60 (d,
1H); 9.05 (s, 1H);
9.49 (s, 1H)

122 | 6'- rDF MS (ES) MH™: 451for | Example 101
{[(Ethylamino)c " K\\\} o C19H17F3NgO5S; and methyl
arbonylJamino} 0 j‘j{_ N* | NMR: 1.09 t, 3H); | amine (2M
-N-methyl-4'- -~ NJ\H_ ;_\ \_ 2.78 (d, 3H); 3.16- solution in
[4- 3.22 (m, 2H); 7.50 (br | THF)
(trifluvoromethyl s, 1H); 8.15 (d, 1H);

)-1,3-thiazol-2- 8.24 (s, 1H); 8.34 (s,

y1]-3,3'- 1H); 8.55 (s, 1H);

bipyridine-5- 8.59 (d, 1H); 8.65 (d,

carboxamide 1H); 9.01 (s, 1H);
9.48 (s, 1H)

123 | N-(tert-Butyl)- F\F F MS (ES) MH : 492 Example 101
6'- N% 5 k for CyyHy3F3N60,S; and tert-butyl
{[(ethylamino)c o S /N | NMR: 1.09 (t, 3H); amine
arbonyl]amino} /‘EJL N ’;_\ \_/ 1.37 (s, 9H); 3.12-

4'-[4- 3.22 (m, 2H); 7.55

(trifluoromethyl (brs, 1H); 7.99 (s,

)-1,3-thiazol-2- 1H); 8.17 (t, 1H); 8.23

y1]-3,3'- (s, 1H); 8.36 (s, 1H);

bipyridine-5- 8.52-8.58 (m, 2H);

carboxamide 8.97 (d, 1H); 9.48 (s,
1H)




M5 (ES) Mr 437 for C18HLI5F3N602S; NVR 1.09 (t, 31-1);
3.18- 3.24 (m 214); 7.45 (brs, 111): 7.65 (s, 111);
8.16(s, 111); 8.18 (s, 11-1); 8.24 (s, 1H); 8.35
(s,11-1): 8.55 (d, 1H): 8.605(d, 1H): 9.05 (s, 111):
9.49 (s, 113) M5 (ES) ME 451ifcir C191117F3N6028; NVR:
09—t = pe A7)
124 T0¢"s) 11:0: 8. 15 (d, 143): .24 (s MJES) M 3709 ¢ Frample 101
ZLJ{ﬁEthyﬂiarﬁiﬁoids, 113) 8- (9' )1'%/'&) fo BEHLELNOES;;  9.4ad [(15)-2-

s, 113);.9.48 (s, ( p: 492 for
Cabpyymingd 2ls; rﬁu;?aq ~ 9\ 311) NMR.Q%(t, Py . | methoxy-1-
3. 522 (m 283)H ¥=55 ra 11t 111);

N4 (15)-2¢ . 35- thyleth
s.ﬁ( ¥ 113)) 8 23 (s, 113): 8. 36 %21 @’13?%? 5 methylethyl]am
8nfefhdkybl8 (m| 2H); 8.97 (d, 1H); 93821 (s, 2HE314 (s85 ine
$ 509 or (122H23F3N6038; R (t
3rrf%}21et§/Eli-f (d 3H); 3,15- 3.21 QO %;3-2§'230(3 311);

3{2_5 3,30 3.34-3.41 ); 4.14-4,27 (m,1H);; 3.34-3.41

(trifluoromethyl (m, 1H); 4.14-4.27

)-1,3-thiazol-2- (m, 1H); 7.59 (brs,

yl]-3,3'- 1H); 8.15-8.20 (m,

bipyridine-5- 1H); 8.23 (s, 1H);

carboxamide 8.36 (s, 1H); 8.43-

8.45 (m, 1H); 8.55 (s,
1H); 9.01 (d, 1H);
9.48 (s, 1H)
125 | N-Cyclopentyl- R MS (ES) MH": 505 Example 101
6'- NS o Q for C23H23F3N603S; and
) g \

{[(ethylamino)c j’\ I _% . NMR: 1.09 (t, 3H); cyclopentane-

arbonyl]amino} i N N 1.39-1.61 (m, 4 H); amine

-4'[4- 1.60-1.77 (m, 2H);

(trifluoromethyl 1.79-1.95 (m, 2H);

)-1,3-thiazol-2- 3.16- 3.26 (m, 2H);

yl]-3,3'- 4.18-4.26 (m, 1H);

bipyridine-5- 7.54 (t, 1H); 8.14-8.21

carboxamide (m, 1H); 8.24 (s, 1H);

8.36 (s, 1H); 8.47 (d,
1H); 8.56 (dd, 1H);
9.01 (d, 1H); 9.49 (s,
1H)




, EH); 7.59 (brs, tH); 8,15-8.20 (rn, 1H); 8.23 (s,
tH); .36 (s, tH); 8.438.45 (m iii); 8.55 (s, ; 9.01
(d, 1H); 48 (s, 1H) elope yl- [(ethylam no)c
honyl Jam no) (trill uorometRyl )-1,3-thiazol-2-
y1] -3, 3r- hipyridine-5- earboxam de S, 505 r
C231123F3N503S; MR 1.09 (t, 3H) . . 39-1 61 (m 4 H):
126 N&J)klcitﬂ‘o;(yln 2H); .79-4F95 (m 2H)MS (ES) BI64{M 2HBxample 101
18426(m|II);754 , 14- LH) |
522 (s, 1H); 8.36 n% @47 of"r éFI?I,IE%Ng@Z%dd, and
i ethyl@ﬁﬂﬁ)?& ¢ 01 a@d Cy AnegdMyPRR: 0.4910.66(m,111kiclopropylami
0. 49 (a, . J‘]HN —(/ \ <7
arbonyl]lamino} | -~ N |\ _ 2H); 0.64-0.82 (m, ne
_4:_[4_ ZH), 1.09 (t, 3H),
(trifluoromethyl 2.77-2.97 (m, 1H);
)-1,3-thiazol-2- 3.17-3.24 (m, 2H);
yl]-3,3"- 7.53 (t, 1H); 8.14 (m,
bipyridine-5- 1H); 8.23 (s, 1H);
carboxamide 8.34 (s, 1H); 8.54-
8.59 (m, 2H); 8.64 (d,
1H); 8.99 (d, 1H);
9.48 (s, 1H)

127 | 2-{6- eFF MS (ES) MH": 457 Example 102
{[(Ethylamino)c :X\} for C17H5F5Ng02S;; and methyl
arbonyl]amino} " (3;3" NMR: 1.09 (t, 3H); | amine (2M

/4 7
-4-[4- /‘*QJL N N_\ _<5]Wr _ | 2.76 (@, 3H); 3.17- solution in
(trifluoromethyl o 3.24 (m, 2H); 7.48 (t, | THF)
)-1,3-thiazol-2- 1H); 8.08 (s, 1H);
yl]pyridin-3- 8.32 (s, 1H); 8.65 (s,
yl}-N-methyl- 1H); 8.68 (s, 1H);
1,3-thiazole-5- 8.70 (s, 1H); 9.64(s,
carboxamide 1H)




Nt Cyclopropyl 6' {[(ethyl ainino)e arbonyllam nol

(trifluaronmethyl yl1]-3,3 - bipyridine-5- carboxan de
([ (Erthyl am no)c, arbonyllar gi nol -4-[4-
(tritluoromei hyl )-1,3-(hi a2dl - 2- yl I pyridin-3- vyi
1, 3-thiazol e-5- carboxamde IS (ES) MEC. 477 for
CZ2ITTTS ; : . -U. - .
128 (=50 1,09 (t. 3H): 2. 77-2. 97 (@Qﬁ@ﬂ@z?xam@em
sg[(EﬂfﬁMﬁoﬁgs(t : 1;') ; 98- 14 (r2n’ 1Hjor CG3sF23FNED,; 11i )|;and
834 (s, 1H); 18.54- 8.59 orn ;B 64 - 1H); 8.99 )
al"bog}yb]@mg?o}lg (s, 1H) M (ES) IF_PAW ! DMI_QO'dQ cumylamine
C3glddnb3N60252; NV it 109N (4, 31r8)0d 631683 13 f i|ifollowed b
8.17-°0°3.24 [(n, 2H); T. (10‘ NH, | aé—; ¥ G ()g, 11- ooy
33"4s3"-H ); 8. 65N4L3N _8 0 (s,|3122(m, BdX0.1%s, 1IHEA
9.64(s,. 114) 7 H SAESP). 1 (M ) )
<:F‘?r@>$14“?ﬁ‘t%602, (DVBO- d61 6 @f‘z L@;’(7t5,7 &gt
Bcd®dxagidem [2H); 7.12 (dd, 1H); 7| %6503 (%#QH);
7765-7,73 (ni|, 2/1), 7.96-7.99 (rn,|2H); 8. 07 (5,
8,30 (s, 1H);| 8.32 (d, 111); 8.83 [@&96799)(m,8HD (s,
1111) 8.07 (s, 1H); 8.30 (s,
1H); 8.32 (d, 1H);
8.83 (d, 1H); 9.39 (s,
1H)

129 | 6™ e FF MS (ES) MH": 465for | Example 105
{[(Isopropylami N 8 C2oH 9F3N¢O,S; and methyl
no)carbonyl]am 0 d“s >N NMR: 1.17 (d, 6H); amine (2M
ino}-N-methyl- ) ”)LH ;;_\ A\ 'J' 2.79 (d, 3H); 3.80- solution in
4'-[4- 3.84 (m, 1H); 7.40 (d, | THF)
(trifluoromethyl 1H); 8.16 (d, 1H);

)-1,3-thiazol-2- 8.27 (s, 1H); 8.35 (s,

yl]-3,3'"- 1H); 8.56 (s, 1H);

bipyridine-5- 8.59 (d, 1H); 8.68 (d,

carboxamide 1H);9.01 (s, 1H); 9.36
(s, 1H)




6' - (RIsopropylam no)earbonyllam 4'44-
(trifluoronethy4 )- | ,3-thiazol-2- yll-3,3,-

bi pyri di ne-5- earboxarni de M5 (ES) MJ : 465for
C201119F3N502S; NWR 1.17 (d8 6H); 2,79 (d, 3H); 3.80-
3.84 (m 1H), 7.40 d, HO 8.16(d, I11), 8,27 (s,
11-1); 8,35 (s, 1H): 8 56 (a, 1H); 859 (d__1H): 8 68

130 (@;{rg(slka:);g. 01((5, | 11-1); 9,86 (s, |IMp (EEXMTDI 679105 &ndmple 106
mat .amne|(2M 1o THF ES 12
PGB IORER| 0. 90 (t, )H) 1(012); Z‘STQH}‘%I o369 | jjid methyl
2 311 -3 1 Haini
g&?‘l a%nﬁ% (C \.}j) | /Ergﬂ (?11514){11 019 83(}?6 Jhmlne M
d~1118) ; N

I~

111/-rnqthy184 68— 03 (d,/ 113) E.1D(d38HYsl 4(113) ‘solution in
R BHR S s 152 (m, 2H); 2.80 (d, | THF)
)-1,3-thiazol-2- 3H); 3.66-3.73 (m,

y1]-3,3'- 2H); 7.42 (d, 1H);

bipyridine-5- 8.16 (d, 1H); 8.28 (s,

carboxamide 1H); 8.36 (s, 1H);

8.56 (d, 1H); 8.68 (d,
1H); 9.03 (d, 1H);
9.39 (s, 1H)

Example 131

5  6'-(3-Ethyl-ureido)-[2.3"]bipyridinyl-4,5-dicarboxylic acid 5-dimethyl amide 4-

isopropylamide

In a 80 mL microwave vessel, N-ethyl-N’-[5-(4,4,5,5-tetramethyl-[ 1,3,2]dioxaborolan-
2-yl)-pyridin-2-yl]-urea (Intermediate 1, 0.6 g, 2.23 moles), 6-chloro-pyridine-3,4-

10  dicarboxylic acid 3-dimethylamide 4-isopropylamide (Intermediate 64, 0.65 g, 2.23 moles),
and cesium carbonate (0.724 g, 2.23 mM), Pd(PPh;), (0.257 g, 0.223 moles) were taken up in
dioxane : water (4:1) (15 mL) and degassed for 30 min. The reaction mixture was heated to
100 °C for 30 min via microwave heat. The reaction mixture was diluted with ethyl acetate
(30 mL) and water (30 mL), and the organic and aqueous layers were separated. The aqueous

15 layer was extracted with ethyl acetate (2 x 25 mL) and the extracts were added to the organic

layer, then dried over sodium sulfate, and concentrated under reduced pressure. Purification



10

15

20

25

6-(3-.Ethvl-ureidoli 2l NA , Acul 5--Panth isoprooylam de
In. a 80 ml, mcrowave vessel,
N-edl y1V5- (4, 4,5, 5-tetranet g¥ -L1, 3, 21di oxabor ol an2-y1
)-pyridin-2-A-urea (Internme@rate 1, 0_6 a, 2.23
nmol es), 6-chloro-pyridine-3,4- 10di carboxylic acid
by o By A (s O A R Bl PR RSO i sold
residuz. ZBe nd¥)due I?d?(s Bﬁﬂr&&)rﬂethﬁl aR8tateq > nfl)A3B20milig shenieltared tkahtain

oo R i S R B

CaoH2 N@ojﬂmw\@wq (heat), 1. Thed, 6EG.CL 8 @) 37 Xt oif Mf 3di1l gt ,@H), 4.02 (m,
acetate (30 nL) and vvaterg_é , and
1H), 't'ﬁé((brlgijﬁnV 86 glrcs, éHD}.e?oQ@ (salréx 8.4 1 p&ﬁ%(%dl );1hés (s,1H), 8.97
ngg)u‘ﬁ)% Iayer was extracted wth ethyl acetate (2 x
s, : 'L nd the extracts were added to the organic
| ayer, then dried over sodiumsulfate, and
concentrated under reduced pressure. Purification 89
M_éélurm chromat ogr aphy (silica, 4% nethanol in

carbokillete filtered to obtain 0,098 g (11.04% of the title
conpound as white solid. Ms (ESP): 398 (.mt-r) for
C201126N603; NWVR 1,11 (t, 31A 1.17 (d, 61-E, 2.8
(s, 3H, 2,97 (s, 3H), 3.2 1| 211), 4.02 (in,

11-1), 7.56 (d, 1H), 7.96 (hr, 8.069 (s, 114),
8.410 (d, 1H), 8.49 (s, 1H), % AH), 8.97
(s,IFl), 9.40 (s, Ill). ExanplNe 13 Ethyl

6¢t (f et hyl ani hol car bopykrtii ng.t944 07-SM1 1

61-2- A11, 33 bi pytidi ne/[j\slo

N[ 5- br onp- 4- (4- phenyN-1, 13-
~1\P-et hyl urea (1 nteFnedi at¥=

et hyl

545 a4 Sph e IAidzch 23 AL N B nirinadiate 69,

0.17 ) amobs p bR 50 %gaw%vi s ndloLaBTaIm Cal BRARree (.14 &
0.51 é)} dﬁatxgklsq Eﬂen?m&s{) arlllfa‘am?ﬁ m':‘ g Oa()mﬁfoﬂ"‘@f{@cééhﬁxll

egassed ne: w at er
carboﬁatE (&11935 ga& 5 hoohedl) tweerd tmnlnmxd uraemmtmammemdtdlemsed with

. ' h 0 cPC . f Om tes.. The .. )
T PR N
was 1-1%543& ko BERE@ER 6@%&:&!@@ T@ﬁ%ﬁ&loﬁ%ﬂﬁﬁ% %%sgp&ﬁﬁo&rd%ﬂbé‘en vaater and

ayer was washed wth saturated Nal wat er
ethyl Iacetatte and trerlaybrs spaatwelr Thagreesicuages wiaf mmedmm satlg'ated N aHCO;,

conc ntrated to fo a.precipitate., and t
water, Grinen hed AR S SR EETR P Uatea e SHE AL atps i prpitated o
form ﬁg;?écﬁﬁiaw hﬁ@thfe‘i‘lﬂuﬁ‘ﬂ%cgoﬁﬁs G/@}ecﬂl%fr&f z{HdttHer'V\'zvSiHéd 3&9@1 d%8toRftrile
the titl e compound as an off-white solid

followd&epy ¢Hlonermn togyield 260 n@zﬁlheztmms@qunws @;Boff wmte solid.
LoMSTES vt 58 Wa 8Br E)t,sN5048. 'H NMR (300 MHz, CHCL): 1.28 (1, 3 H),
139 (t, 3 H), 3.44-3.49 (m, 2 H), 4.41 (¢, 2 H), 7.31 - 7.39 (m, 2 H), 7.52 (s, 1H), 7.62 (4,
2H), 8.17 (s, 1 H), 8.28 (t, 1 H), 8.32 (t, 1 H), 8.4 (s, 1H), 8.71 (d, 1 H), 8.73 (d, 1 H), 9.23 (d,
1 H), 9.27 (s, 1 H).

\- 27yl ) pyridin-2-yl
‘N7g. 0.42 nmmol),
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15

20

1.39 (t, 3 H, 3.44-3.49 (m 2 H, 4.41 (q, 2 I1),

7.31 - 7.39 (rn,7.52 (s, 111), 7,62 (d, 252H), 8.17

(s, 1 H, 8.28 (t, I H, 8,32 (t, 1 H, 8.4 (s, LH,

8.71d 1 Fl), 873 (d, 1 1E909,23 (d, 1 H, 9.27 (s, 1

H. 90 Exarrple 132 oharbotivi -Tog) . 74°1.4 1 14 -a

> Aint)”5 "oxviie, acid Ina 25 ITIL
Mﬂ.ﬂ&bottomed flask ethyl

acid (Exan'pl e 131 O 20 g, O, 42 |nm)l) was suspended in THE
(3 roL). INLIOH(1.20 m., 1. 21 nurlol) was added and
the solution was stirred at
ni ght. The sol vent was renpveo d the resulting
residue was diluted with water, 7The pH was adjusted to
4 (pH paper) with 2N HO Wite sQlids 10forned.. They
were trichurated with acelonithjle 0O m nutes and
then filtered, washed with ace e and dried in
yaw to give 58 ng of the ti nd. LC/ M5
(ES1[ (M. 11)-1: MG—#NP\Q;L 03%. NIVIR (300 MHz,
(1.6-DMs0): 1.10 (t, : 732740(m

o 1bs 2§ g rquo-befipined g %@w %pﬁ?etlﬁn%gar%f@]&gwgm’d(ct-

phenyl-1F3-thi@zod-2- 153,31 BipfRidiBl secakifokyl e (ExbinflA1 DONDVI £ ©.42 mmol) was
suspended in THF (3 mL). IN LiOH (1.20 mL, 1.21 mmol) was added and the solution was

stirred at room temperature over night. The solvent was removed and the resulting residue
was diluted with water. The pH was adjusted to 4 (pH paper) with 2N HCl. White solids
formed. They were trichurated with acetonitrile for 30 minutes and then filtered, washed with
acetonitrile and dried in vacuo to give 58 mg of the title compound.

LC/MS (ESH[(M+H)']: 446 for C23HoN505S. 'H NMR (300 MHz, de-DMSO): 1.10 (t,
3H), 3.21 (m, 2H), 7.32-7.40 (m, 3H), 7.65 (t, 1H), 7.70 (s, 1 H), 7.72 (s, 1H), 8.22 (s, 1H),
8.23-8.26 (m, 2H), 8.31 (s, 1H), 8.73 (d, 1H), 9.08 (d, 1H), 9.45 (s, 1H).

Example 133
6'-{[(ethylamino)carbonyl]amino }-N-methyl-4'-(4-phenyl-1,3-thiazol-2-y1)-3.3'-bipyridine-5-

carboxamide

Ay
H

2-(3H-[1,2,3]triazolo[4,5-b]pyridin-3-yl)-1,1,3,3-tetramethylisouronium
hexafluorophosphate(V) (73.7 mg, 0.19 mmol), DIEA (78.6 mg, 0.45 mmol) and
methylamine (2M soln in THF, 0.15 mL, 0.30 mmol) were added to a solution of 6'-
{[(ethylamino)carbonyl]amino}-4'-(4-phenyl-1,3-thiazol-2-yl)-3,3'-bipyridine-5-carboxylic



10

vridi no- 5- .44-e -NC '. H 202-(3

H41, 2, 311triazolo [4,5- bi pyridin-3-y1)-1,1,3,3
-tetramet hyl i souroni ni n hexaf | uorophosphate(V) (73.7
ng, 0.19 immol), DLEA (78.6%m, 0.45 minor) and

I net hyl am ne (2M soln in THF, 0.15 nit, 0,30 surriol)

i YERFRC000 5 A SELUNRAN AT, 3l oy rpling ekt oy

solutioyGvas3, sliredh apmbndnen@eﬁhﬂ'afdm}nybb hoursQIlheaeacdio(l Exiatypé was partitioned
132, 66.4 0. 15 sul ting, solution

betweg i ptgipn R A e e Tt epatated TR Yo Hhpashed with

satur&t@@ﬁtaH@D;mv)ﬁei" rRindedeRafitd e &?ﬁlﬂ@@l&‘a‘cm%o%ﬂt was
hyl acefate ‘and 1ayers separated. The organlc ayer
1

remomlsambtbh egbultinghregdueuwas washpé wdacetomitrile and filtered to lmhl 33 mgof
th t'ﬂ ried over magnesi um sul fate. The sol vent was renoved
CUBRETR™ % sul ti ng resi due was washed with acetonitrile
LC/M@@ES ﬂé d] 499 Ydret gH3R,055. ofH NMR (360 MH:zoapmuI@b) 1.12 (t, 3H),
H) T1: 459 for C.24H22N602S. NVR
2.80 ( dlétiS(Z? (m121_ﬂz 134- 7343 (m, 3E07.7Q (t, BHMY/, 753(n22H%)n$ 23 @, 2H) 8.32

@24 7.7 s A Lyt L 219 05

9.04 (d, 1H), 9.52 (s, 1H).

Examples 134-141
The following compounds were made by an analogous method to Example 1.

Ex | Compound Structure

134 | methyl 3-(2-
{[(ethylamino)carbonyl]amino}-1,3-

thiazol-4-yl)benzoate

o]
/\NJJ\N—« \
s

135 | ethyl 2-(2- P =W,
{[(ethylamino)carbonyl]amino} <ol N4< i>_<s]§|
N
o 0

pyrimidin-5-yl)-1,3-benzothiazole-7-

carboxylate
136 | ethyl 5-(6- ﬂ
{[(ethylamino)carbonyl]amino} o 0

pyridin-3-yl)imidazo[1,2-a]pyridine-2-

carboxylate 0 /
P e W'




Exanpl es 134-141 The foll owi ng conpounds were nmade by

an anal ogous nethod to Exanp
34:.- ethylarnino carbonyli

le 1 .
am no}-1, 3-

Conpound net hyl

pyridin-4-yl)benzoate

0

o]
ﬁNJLN{ )

tazol - 4-yCbenzoate ethyl 242-
1[ (et hyl am no) carbortyl] am no }
pyrimdin-5-y1)-1, 3-benzothiazole-7- carboxylate
Ex etGumhpadfd (et hyl am no) ear bpSyrhetane no)
r\yr‘idih’lyllih‘idg?h[ 1 ,’) -l
137 Nethyl 3-(83 The fol | owi ng conppunds were rra& by an
ar{ﬁleﬁg,%ﬁng%&l%gyﬁaqniﬁé?npl e [7. Conpound Buct ure

&

138

ethyl 4-(2-
{[(ethylamino)carbonyl]amino}

pyridin-4-yl)benzoate

139

ethyl 6-(6-
{[(ethylamino)carbonyl]amino}
pyridin-3-yl)-2-methylimidazo[1,2-
a]pyridine-3-carboxylate

140

ethyl 4-[(dimethylamino)carbonyl]-2-
(6-{[(ethylamino)carbonyl]amino}
pyridin-3-yl)-1,3-thiazole-5-

carboxylate

141

ethyl 4'-(4-tert-butyl-1,3-thiazol-2-yl)-
6'-{[(ethylamino)carbonyl]amino}-
3,3'-bipyridine-5-carboxylate

Examples 142-150




[ (et hyl ao) carbonyl. ,3-4-y1l benzoic acid
43 {[ (et hyl am no) car bonyl ] am no yl ]
pyridi n-4-yl)benzoic acid

The following compounds were made by an analogous method to Example 17.

Ex | Compound Structure

142 | 3-(2-{[(ethylamino)carbonyl]amino }- o)
1,3-thiazol-4-yl)benzoic acid

N
/\N)L N </ |
S
143 | 3-(2-{[(ethylamino)carbonyl]amino} 0
pyridin-4-yl)benzoic acid 0
j\
=N N \ /
N
144 | 4-(2-{[(ethylamino)carbonyl]amino} 0

pyridin-4-yl)benzoic acid

145 | 4'-(4-tert-butyl-1,3-thiazol-2-yl)-6'-
{[(ethylamino)carbonyl]amino}-3,3'-
bipyridine-5-carboxylic acid

146 | [3-(6-{[(ethylamino)carbonyl]amino}
pyridin-3-yl)phenyl]acetic acid




144 4-crbonylliam | pyridin-4-yl)benzoic acid
94
Ex | Compound Structure
147 | 2-(6-{[(ethylamino)carbonyl]amino} \N“"N
pyridin-3-yl)-4-(1-methyl-1H-1,2,4- 0 i S \>
I N
triazol-5-yl)-1,3-thiazole-5-carboxylic /‘--,N/U\N N/ 7|
0
acid " N
0
148 | 6-(6-{[(ethylamino)carbonyl]amino} j\ _ _
pyridin-3-yl)-2-methylimidazo[1,2- SN L =N
N
aJpyridine-3-carboxylic acid " 2
=0
o)
149 | 4-[(dimethylamino)carbonyl}-2-(6- g
0 ~
[(ethylamino)carbonylJamino — " .S
{ . 'y : - } /\NJ\ N I o
pyridin-3-yl)-1,3-thiazole-5- N s
carboxylic acid 0
150 | 4-[(butylamino)carbonyl]-2-[6-
{[(ethylamino)carbonylJamino }-4-(4- %
\!
ethyl-1,3-thiazol-2-yl)pyridin-3-yl]- o s 9
. . I 7\ N
1,3-thiazole-5-carboxylic acid N~ N s
N= 0
o}

Example 151-165

The following compounds were made

by an analogous method to Example 37.

Ex | Compound Structure
151 | 3-(6-{[(ethylamino)carbonyl]amino} N
pyridin-2-yl)benzamide 0
" N—
Py -




4'14-tert- butyl -
f Ret hyl am no) car bonyl i ar ni no
bi pyri di ne-5-car boxylic acid

1,3 -Ehiazol-2-y1)-6'-

_3’3'_

{[ (ct hyl arni no) car bonyl ] ai nPAo yl]ai
pyridin-3-yl kshenyl jacetic acid Exanple 151465 The

1
I OV 1]

I bUIIPUUIIdD V C .
Ex | Semponnd, 37 SETIEHILE
152 | 2-(6-{[(ethylamino)carbonyl]amino} Q
0
pyridin-3-yl)-1,3-thiazole-4,5- — N N
dicarboxamide \ 5 N
o
153 | 4-acetyl-2-(6- o 2
{[(ethylamino)carbonyl]amino} o~ /U\N = /“ | /
N
pyridin-3-y1)-N,N-dimethyl-1,3- N? % N
thiazole-5-carboxamide 0
154 | 4-acetyl-2-(6- 0
0
{[(ethylamino)carbonyl]amino } pyridi J_L = /N
: . /N NN |
n-3-yl)-1,3-thiazole-5-carboxamide . & N
0
155 | 6-(6-{[(ethylamino)carbonyl]amino} jj\ _ _
pyridin-3-yl)-2-methylimidazo[1,2- SN N\ N =N
N N
a]pyridine-3-carboxamide I/\
o) N
156 | 3-(6-{[(ethylamino)carbonylJamino} jj\ _
pyridin-2-y1)-N,N-dimethylbenzamide | _——y N—\ /
N
0
N—
|
157 | 2-(6-{[(ethylamino)carbonyl]amino} S ,,N\
pyridin-3-yl)-4-(1-methyl-1H-1,2,4- jL _ 3 xN>
triazol-5-yl)-1,3-thiazole-5- TN NN /s | "
N
carboxamide i




96 Conpound 8 Isr-bu 5 ,
ani i no) ear bonyi ] arni nol |
n-3-yl)- N4, Nd-di nneti w |
i earboxamtic

2-(6- { [(ethyl
pyri di

, 3-thi azol e4, 5-d
N -(tert-bogyl)-2-(6- (

[ (et hyl ar ni no) ear bonyl ] ar ni no

pridin-3-v1)-N4, Nd-dinjiettlyl-

| 3-_0aj

158 4

: %&?ﬂy&rﬁhﬁﬁ?‘ﬁﬁ. -

fonepond- di car boxar ni de

Q60ctBrd 6- { Redl y'

N Auetl24fr - 1, 3-t hi azol- 2- y!
IRfidi |

n-3-y1)-N* N*-dimethyl-1,3-thiazole-

4,5-dicarboxamide

) pyri dé n- 3- Il

e Wat @

°:<

159

N°-(tert-butyl)-2-(6-
{[(ethylamino)carbonylJamino}
pyridin-3-y1)-N*,N*-dimethyl-1,3-

thiazole-4,5-dicarboxamide

160

3-[6-{[ (ethylamino)carbonyl]Jamino }~
4-(4-ethyl-1,3-thiazol-2-yl)pyridin-3-
yl]-N,N-dimethylbenzamide

161

6'-{[(ethylamino)carbonylJamino }-4'-
(4-ethyl-1,3-thiazol-2-yl)-N,N-
dimethyl-3,3'-bipyridine-5-

carboxamide

162

N*-butyl-2-[6-
{[(ethylamino)carbonyl]amino }-4-(4-
ethyl-1,3-thiazol-2-yl)pyridin-3-yl]-
N~5~,N~5~-dimethyl-1,3-thiazole-

4,5-dicarboxamide

163

N-butyl-2-(6-
{[(ethylamino)carbonyl]amino }-4-
phenylpyridin-3-yl)-1,3-thiazole-4-

carboxamide
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15

6" - f Rethyhtnaino)earbonyl | araino}-42-
(4-ethyi-1,3-thiazol-2-y1)-N, Nclinetlyl-3,3 -bipyridin
e-5- carboxarnide 162 N4-butyl-2- [6-

[ (ethylarnirto)carbonyl]am xi’o) ethyl- 1,3

-thlazol 2y|)pyr|d|n 35q- , 3-thi azol e-

LI T LAl UUAAII UU I\I' UUl yl =L
Ex [ (‘é‘f‘ﬂw‘é‘?% nc, ) carboilylia. m?g%‘cf“r%- enyl pyrl d| n- 3
T64 A aerinEB1-Ra0kRr Ao Gprgoxaf e N 07 T 7 1 5T
11 N Preparation
St {i(dth}fhgnimi@rb@b’ﬂamméfl‘ﬁmdl ate 1
N Et tetramet hyl -1, 3, 2-di orgplan-
PRy e R P A Ride S
@]
/‘“NJ\ N
N= N
165 | 6'-{[(ethylamino)carbonyl]amino}-N*- Y
isopropyl-N° N°-dimethyl-2,3'-
bipyridine-4,5-dicarboxamide

Preparation of Starting Materials

Intermediate 1

N-Ethvl-N'-[5-(4.4.5.5-tetramethyl-1.3.2-dioxaborolan-2-y)pyridin-2-yljurea

0
.0
/\NJ\NQB\Oi

To a solution of 5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)pyridin-2-amine (1g,

4.5 mmol) in chloroform (5 mL), ethyl isocyanate (0.33 mL, 4.5 mmol) was added. The
resulting mixture was microwaved at 110 °C for one hour and concentrated to give 1g of
product (white solid). MS (ESP): 292 (M+H") for C14H2,BN;03; NMR (CDCl5): 1.22 (t, 3H),
1.32 (s, 12H), 3.41 (m, 2H), 6.82 (d, 1H), 7.90 (dd, 1H), 8.52 (s, 1H), 8.62 (s, 1H), 9.40 (s,
1H).

Intermediate 2

N-Ethvl-N'-[5-(4.4.5.5-tetramethyl-1.3.2-dioxaborolan-2-yl)pyrimidin-2-ylJurea

O

The title compound was synthesized by a method analogous to Intermediate 1

synthesis starting with 5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)pyrimidin-2-amine and
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To a solution of 5-(4,4,5,5-tetranmethyl-1,3,2-dio
aborolan-2- Apyridi -amne (1g, 4.5 nunol) in
chloroform (5 m,), ethyl isoeyanate (0.33 rnE, 4.5
mol ) was added. The resultogig m xture was m crowaved
at 110 "V for one hour and concentrated to give | g of
10 product (white solid). M gESP): 292 (MIt) for
ethyl Gpayan22 BNRIR(CIRCA Y112 Gt a ) 3215, 22H)13.48 i% 2H), 395((s,, 1H), 8.76
3 (m 2H), 6.82 (d, H), 7.90 (dd, II1), 8.52
s, 2@@‘1@1}&8. 62 (s, 111), 9.40 (s, IFl). Inter ol ate 2
1I5N-Ethyl -R-15-(4.4,5,5-tetranmethyl -1, 3
2-di oxaborol an-2-yl)pyrimdin-2-yljurea 0 11 N N=1"

Intermediste,§| | soeyanate. N. NAR (CDC13): 123 (t, W 1.32

N(6-BS i 7.95 (s, II1), 8.76 (s, 2H),
; ) . ilate 3
N(6-13rotrionTidin-2-vii-MPethylu rea ?.s \ N=-K Br

The title conpound was,_s /zed, by a met hod

anal ogous to Interrred/a\t% | sy sis starting wth

6- br onopyri di n-2-am ne and et hyl igoeyanato. The crude
residue was purified by flash chromat ography

( BH@ARREMHOBR BEs SinfiRE)ed HPa BRI andfbzo(Mblihdiméditte 1
10C2H, 013rN10; NMR™ 1,08 (t, 3H), 3.16 (in, 21f), 7.26

synthesi stanipg withg brosnopytidin:2-gmitg> gnd, ethl igocyBats Thel crugg 1gsidue was

.~9.29 IH .. inter i at i _Ethyi ] +
puriniga Bp e RY PG R bhgroh Mo, Mg Espy: 245 (vt for
CsH;oBriNgbi RMPR 1ie0$H¢ C3H), Bil6i (s RHY.e7.06\(d, 1H), 7.64 (s, 1H), 7.75 (s, 1H), 8.08
(d, 1H), 9.29 (s, 1H).

Intermediate 4

Ethyl 2-chloro-4-[(cyclopropylamino)carbonyl]-1,3-thiazole-5-carboxylate

0
N ' N/A
C|—<S L o

O

To a 0 °C solution of ethyl 2-chloro-4-(chlorocarbonyl)-1,3-thiazole-5-carboxylate
(254 mg, 1mmol, Intermediate 6) in DCM (1 mL), 2,6-lutidine (116 pL, 1 mmol) was added
followed by the addition of cyclopropylamine (69.5 uL, 1 mmol). The solution was warmed
to room temperature slowly and then stirred for 1 hour. The solvent was removed and the
crude was partitioned between water and EtOAc. The layers separated and the organic layer
was washed with 1 N HCI, sat. NaHCOj solution, water and brine. It was dried over
magnesium sulfate and concentrated to the product (266 mg, off-white solid). MS (ESP): 275
(M+H") for C10H;N,03S; NMR (CDCly): 0.60-0.65 (m, 2H), 0.82-0.88 (m, 2H), 1.37 (t, 3H),
2.91-2.94 (m, 1H), 4.38 (q, 2H), 7.84 (s, 1H).

Intermediate 5

Ethyl 4-[(butylamino)carbonyl]-2-chloro-1,3-thiazole-5-carboxylate
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C<./ 15 To a OC sol ution of ethyl

2-ehl or o- 4- (ehl orocar bonyO- 1, 3-f | uazol e- 5- car boxyl at e
(254 ng, Inunol, Internediatg 6) in DCM (1 m.,),
2,6-lutidine (116 pL, | moiy was added foll owed by
the addition of cyclopropylamne (69.5 tiL, | nintol)
The sol ution, was war med t ooy oom tenperature slowy

and then sti rred f or ur bhe_selvent was renoved

and the 20 crude vva i o ed bet ween wat er and

Et OAc. The Iayers s ar dt'he organic | ayer was
Fl

washed wth | sat C33 sol ution, water and
brine. It was dr| ed over magnesi um sul fate and

TR ntiiyh vl SR VTP rpaion R p Bl of the
Inter@edidtel .ﬁgrtl(l% Wlth%ﬂehne&at%%%daﬁb&tyﬁm@el MS (ES‘P 8791 @M+H") for

cuH%ZBE, ,@&@d@a@gé £W§3K ,|3>H) 137 (t, (3%1) 230143 (m, 21&) 1347 54 (m,

chlort-t-1, 3-thiazol e-5-car
ZH)g gﬁﬁ%’ a%gganﬁg 9%)(% 186 The title corrpound was
synt hesi zed by a net hod anal ogous to the synthesis of

the Internediate 4 starting with internediate 6 and
Intermediate|63ni ne, M5 (ESP): 291 (MrH+) for

EthyE- cﬁlbm-(?a%rowgoﬂm%%inazgle-gﬁcz{rﬁoxm’ 1.37 (t, 3H),

1.34-1743 ZH),” I.54-1.64 (m 52ZH), 3.43 (q, 211),
4.39 (q, 211) 7.75 (s 1H). Ont er nedi ate 6 Et hyl
2-chl oro-44chl orocar bonvljy1l j azol e- 5- earboxyl ate
0cC o0 %
c:|—<S L o
O

2-Chloro-5-(ethoxycarbonyl)-1,3-thiazole-4-carboxylic acid (Intermediate 7, 1 g, 4.24
mmol) was dissolved in thionyl chloride (5 mL) and refluxed for two hours. It was then
concentrated to give the desired product (light brown oil, 1 g). NMR (CDCls): 1.37 (t, 3H),
4.39 (q, 2H).

Intermediate 7

2-Chloro-5-(ethoxycarbonyl)-1.3-thiazole-4-carboxylic acid
0O

CI—<’N| o
S O~

O

To a solution of ethyl 2-chloro-4-(hydroxymethyl)-1,3-thiazole-5-carboxylate
(Intermediate 8, 2.5g, 11mmol) in acetone at 0°C was slowly added a solution of chromium
trioxide (2.26g, 22mmol) in 20% conc. Sulfuric acid in water (20mL). After stirring at room
temperature for 2 hrs, isopropanol (1mL) was added to quench unreacted chromium trioxide.
The reaction was diluted with water and the acetone was removed. Partitioning with
methylene chloride (x3), drying with MgSO4 and concentrating yielded a white solid (2.3g,
90%). MS (ES): 236 (M+H") for C;HsCINO,S; NMR: 1.26 (t, 3H), 4.31 (q, 2H), 13.99 -
14.15 (m, 1H).
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102- Chl or 0- 5- (et hoxycar bony
)-1,3-thiazol e-4-carboxylic acid (Internediate 7, 1 g,
414 mol ) was dissolved in thionyl chloride (5 m.)
and refluxed for two hours.100t was then concentrated
to give the desired product (littlit brown oil, | Q).
NVR (CDC11): 1.37 (t, 311), 4.39 (g, 2H).
15Internedi ate 7

Imer&-e&pd!tggo- 54et hoxycar bonyl)- 1. 3-t hi azol e- 4- car boxylic

a 0 To a solution of ethyl -chloro

Ethyl 2-¢hiyrdrdeghytdioatyingthyd )11, 34hinzol elSecafboxataboxy| at e
(Internmediate 8, 2,5qg, | Imnrh') in acetone at 0C was
slowy added a sol ution of chfom um 20 trioxide
(2.26g, 22mmmol) in 20% cdd Sulfuric acid in water
(20n). After stirringl-af ribomd enperature for 2 firs,
i sopropanol (1mL) was added guench unreact ed
chromumtrioxide. The reacti®n was diluted with water
and the acetone was renoved. Partitioning with
metBhyleieted hi8anl (dé nfma)) wad ngdadgslawlytio MyS@mranfi2.9 g (9.2 mmol) of

e SSBETATR , BLE T ) 15 05
nnnolét(%ﬁl{ B CIEN. Afle3 sBBngZ ord Senfipefaturetbr 2 h1&fvdne diagdt@ndded and
the regidob was takdd tip B erattichywas wagwh i2dinatsevith eNHEA rpd apee with

SRCRIEHC S M R RO

(CD@HNYN (s, 6H), 0.9 (s, 9H), 1.35 (t, 3H), 4.3 (q, 2H), 5.0 (s, 2H).
Z%Iarri r(i 0-42-(h3§dr o>2yrret gyl )21, 3(4(1hi a;ol e§5- cg\rti oxylate
(Internmediate 9) and 1.95 g (14 nunol) Cuel 2 in CH3CN
Af tirring at roomtenperature for 2 h, solvent
Interpletifilte 9 ved and the residue was taken up in EtOAc,
Ethyl\lhiiimowatydasiedt i k1 fabkianlets-eibdx@latand once with
brine. Drying (MaSO4) and re&lval of sob, ent gave
2.95 g of product as an oil.YNWVR

N
N—_]
S

0~
O
A solution of 5.0 g (37 mmol) of 3-chlorofuran-2,4(3H,5H)-dione and 3.3 g (43 mmol)
of thiourea in 50 ml EtOH was heated at reflux for 4 h. Solvent was removed and the residue
was dissolved in water with 1N HC1 added. The aqueous solution was basified with aqueous
Na,CO;. Thick solids that formed were filtered, rinsed with water and dried in vacuo. NMR:
1.2 (t, 3H), 4.2 (q, 2H), 4.6 (s, 2H), 4.9 (br s, 1H), 7.8 (s, 2H).

Intermediate 10

Isopropyl 2-chloro-4-[(methylamino)carbonyl]-1,3-thiazole-5-carboxylate

C —</N | o
I
s O
0]
The title compound was synthesized by a method analogous to the synthesis of

Intermediate 4. 2-Chloro-5-(isopropoxycarbonyl)-1,3-thiazole-4-carboxylic acid (Intermediate
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10(CDC13): (s, 6-14), 0.9 (8, 9E), 1.35 (t, 3H), 4.3
(q, 241), 5.0 (s, 211), Internediate 9 Ethyl

2- am no- 44hydr oxymet hyl) - 1, 3.t hi azol e- 5-car boxylate O
15A solution of 5.0 g (37 ) of
3-chlorofuran.-2,4(31),511)-dione and 3.3 g (43 nrac4)

12) w‘ﬁf‘, tﬁ:ﬁlb&’ Lali'itﬁ%hﬂoﬁyl%@lomie Eﬁg}gvm?tsdﬂﬁﬁiy?g cﬁIordS-ﬁf(t:h'%chﬁfboﬂyl) 1,3-
Sol vent was” renoved and t he residue was di ssol ved

thlazolh-Svm@thtQ, which w& b ercomtiredagitie oiethydamioe (W inaHF) to give

Interrf @Rtk 1Ak gp sguaaer-DRe 058, cINLGS, 3RS 5 Ralerh 08 78, 3m),
51(sB1MBt 1H),286(m B8H)., 4,2 (g, 214), 4.6 (s, 211), 4.9 (hr
, 7.8 (s, 2E). 20 Internediate 10 hVl arainole
aonyj a3 tbiazo ¢ 0 0 101 12) was treated with

hl oride to provide |sopropyl
mé{—bcﬁlgl-g% (ehl orocat banyl ) -1, 3-
Methyii-62zan@no5t, 8ahibzol\d-elbtenzodteich was t hi t her conbi ned
with nethylamne (2N in TlI-1F) to give Internedi ate

10. MS (ES): 285 (M-H) fo;‘tdl[Ol\l 203 S: NMVR:

1.25 (d, 6H), 2.75 (d, 3H), {501 (septet, tH), 8.6 (m
I nternediate Methyl 4-(2-gfino-1,3-thi azol-4-y
benzoate 0 Y --0/ Met hyl

4-
¢ MSHPCER S sde e TR At e O p O el o AR s 40
mmomvs)er@ﬂiﬁeﬂi Bf M@@Qﬁ(SflﬂF) ard Pelliiksd foTQQldﬂfsﬁ‘ <I1h§ pfe%t;ﬁldteldrp?&ﬂﬁt was
was cql lected by filtration, hed with MO

collegied @Xﬂﬁkt%@ng‘)’aShﬁ}BWetE%O 294 dpml@@ g)oM_MEeﬁ_) §3éfM(%I ) for
c“Hioﬁ%%)%si @ (E 387 %{DSH)YI%) & 9,20 (B28) 6k @234) .-

Intermediate 12

2-Chloro-5-(isopropoxycarbonyl)-1.3-thiazole-4-carboxylic acid

cl— ﬁo <

A solution of 3 mL H,SO4 and 12 mL water were cooled in an ice water bath, and 2.3

g (23 mmol) CrO; was added portionwise. The solution was added dropwise to a cooled (ice
water bath)solution of 2.74 g (11.6 mmol) of isopropyl 2-chloro-4-(hydroxymethyl)-1,3-
thiazole-5-carboxylate (Intermediate 13) in acetone (50 mL) The resulting mixture was stirred
4 hours with warming to room temperature. Isopropanol (2 mL) was added and stirring was
continued for 15 min. The solution was diluted with water, saturated with NaCl and extracted
3 times with EtOAc. The EtOAc was washed with brine, dried (MgSO,) and concentrated to
give 2.86g of an oil. NMR: 1.3 (d, 6H), 5.1 (m, 1H), 14.1 (s, 1H).

Intermediate 13

Isopropyl 2-chloro-4-(hydroxymethyl)-1.3-thiazole-5-carboxylate
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152- Chl or 0- 5-ti soproDoxycar bonyl ) -1, 3-t hi azol e-4-carbo
xylic acid A solution of 3 ME 147804 and 12 nt.
wat er were cooled in an ice water bath, and 2.3 g (23
m nol) Cr03 was added portigpw se. The sol uti on was
added dropwi se to a cooled (ice water bath)solution of
234 g (11.6 mmol ) of isopropyl

2-chl or 0- 4- (hydroxynet hy1) - 13- 20

t hi azol e- 5-car boxyl ate (IRternmedi ate 13) in acetone
(50 md) The resulting|-mxtlure was stirred 4 hours
Wth warmng to roomtenp8ra < Isopropanol (2 ni)
was added and stirring was cgitinued for 15 mn. The
solution was diluted with water, saturated, wth NaCl
anB@yhitael(©d BLI2I®mnl} BaFblRe slol$ i Bieturast 3§ NBFimmol)

with brine, dried (wgscng and concentrated to give
of isopreply2-@mingm4dhydroxyvrethyl) 3, 3-thiazgleyS-cgbaxylpte (ndermedipie 14) and 3.2

2. i ' ..
s 4 yTuot ChG R DL S RS Wiberpre, Aer simg S b dhe
reactidf &vas quenched wittitayill o NaBLSD; fahd diluf2d »athn HIC1\was extracted

. added slowy to a mixture of 3.4 g (16 nmmpl) of .
with EtQy)¢. Jiagextract was washed with 1N HCI, brine and dried over magnesium sulfate.

Then ALY g DY YO BNG ¥ by et oA o RS TR  Fhnly

(100%DCIEHBIENz@tienDE i drewROPAELD Ac inADEM) te giverthadesied pioduct (2.75

hours, th action s_quenched w_t aqueous
g oil \RBIRsha (GG B 51 (A HiO) Hhdl ek et ad wi ¢ h
M ke.. The extract was washed with IN 110, brine and
dri ed over magnesium sul fate. Then the sol vent was

Internedinted4t o gi ve an oil that was purified by .flash
, Z%h oradi%pt el ution to 20%

OLC=D-CArD

1 D A Eiv O Vv O€ 5 i.i‘ ct (275 g,
oil). NM\R 1.3 (d, 6H), 4.7 (d, 2H), 5.1 (septet,

1H), 5.4 (t, 1H). 10 Internmedi ate 14 |sopropyl
2-arnino-44hydroxynetm¥L§% | e-5-c arbo xylate 9

A solution of 5 g (37 mrd ©
3-chlorofuran-2,4(3/1,511)-dilone \and 3.7 g (49 nmol)
thiourea in 30 nL isopropanoF)mas heated at refl ux. ed

over ni ght . - Sol yent ved a esi due

RSB ERtor e o SRR BRI faar & 49 momo

thioud e 90 snINRSEZoBarv @@k Bedtad htefleald dlemidhes sotrtdeas\wehieved and the
filtered, washed. with water and dried in vacuum NVR

residue wag (a’ssobqfi’in &y_a@g. The, soputon wasgreated with aqusos NapCOspregpitating
solid% [T'%xﬁ isgl?ds' \{']érg ﬁﬂ%%'gg\;}(vgsfg{f gJYgth&% é@ﬂ%ﬁa‘&i% vaail. Q0aRL 1.2 (4, 6H),

azole- 5-car
4.55 (d, 2H), 4.9 (t, 1H), 5.0 (m, 1H), 7.7 (s, 2H).

Intermediate 15

Methyl 4-acetyl-2-chloro-1,3-thiazole-5-carboxylate
0]

c:|—</N l
s O-

O
t-Butylnitrite (1.12 mL, 9.45 mmol) was added slowly to a mixture of methyl 4-acetyl-
2-amino-1,3-thiazole-5-carboxylate (1.65 g, 6.69 mmol) (Intermediate 16) and CuCl, (1.28 g,

9.45 mmol) in CH3;CN . After stirring at room temperature for 2 h, solvent was removed and
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0 t-Butylnitrite (1.12 nalL, 9.45 m nd) was
added slowy to a m xture of nethyl
4- acetyl 2-am no- 1, 3-t hi a2al e- 5-carhoxylate (1.65 g,
6.69 mml) (Inteniediate 16f° 3ind CuCl2 (128 g, 259. 45
nmmol) in CII3CN . After stirring at roomtenperature
the rdsffue 4va3 ’taléﬂluéqg%tﬁﬁﬂé V@ﬁh@\ﬁﬁg w%ﬁlgsd 2]1gﬁest Weh 1’8 léﬁd Wa&e with
taken up I'n was washed 2 tinmes with
brinel Nﬂiﬁ.‘g (Mg8O0prme remoal lof soleent @aye H§S gw@@@ﬁ)lcfaasdmroelr(dv?dl g). NMR
(; géﬁg%ye 95 g of product as an oil (1.21 g).
A56s, 311), 3.9 (s, 311). intermediate
16 Meth 1 4-acet 2 am no-1, 3-thi azol e-5-carboxyl ate
0O S-Thr O A solution of 4.37 g (19 mol ) net hyl
Intermediatorl6- 4, 4- di met hoxy- 3- oxopent at i oat e

]H teti}f%'edi.atg§ é nd 1. g? 4 .mmol) thiourea in 50
Met E -2-AMIino- £I’t)azale-%- r@o a% 3 h. Sol vent Was

renoved and the residue was digssolved in 1:1
acetone-5N fICl and the sq\llut' n was heated at refl ux
for 4 h. Acetone was r and t he aqueous residue
was neutralized with 50%"' @d- t hen basified with
aqueous Na2CO3. Precipitated lids were filtered,
washed with water and dried ifr vacuum NWVR 2.4 (s,

ohigP 137 g LERAS Hpggrose

(Intel(rlz?ed?fatﬁﬂ 7) ad Ingrgl(Q4 ml)aﬂidﬂdezsihdﬂiml EtOHawsohaatddont reffux for 3 h.

Solvert 124 m%&%%%?i'gﬁ Rbl it Gardvedindel petapex LG aee g solution

was I?erdtédca? Rk B gt Reetdew 2 reiRvEd | hﬁH‘th%&uéﬁf% AR ML s %@ﬁ?'rahzed

enperature and stirred for 1 h. Solvent was renoved
with ao% N#@H med itltudavidisd vathaquemsilya, €Op Rrecipititehsalids were filtered,

washpg oo tarondsiistin “oavE SRR 1% JIDG T T R Lhsers):
1.5 (s, 31-1), 325 (2s, 611), 4.8 (s, 311), 5.3 (s,
1H). 25 Internediate 18 6- f[fEthyl am

Inteximpesliateddny| j a' i henylethyji-1 U ijzQ s& 5-earboxanicie
Meth]ilpé-chloro-4,4-dimeth0xv—3 -oxopentanoate

1) O
SO,Cl, (2.2 ml, 27 mmol) was added slowly to a solution of 5.0 g (26 mmol) of
methyl 4,4-dimethoxy-3-oxopentanoate in 30 ml DCM cooled in an ice water bath. The
solution was warmed to room temperature and stirred for 1 h. Solvent was removed and the
residue was taken up in EtOAc, which was washed with water and brine. Drying (MgSO,)
and removal of solvent gave 6.1 g of an oil. NMR (CDCl5): 1.5 (s, 3H), 3.25 (2s, 6H), 4.8 (s,
3H), 5.3 (s, 1H).

Intermediate 18

2-(6-{[(Ethylamino)carbonyl]amino } pyridin-3-yl)-N-(1-methyl-1-phenylethyl)-1.3-thiazole-

5-carboxamide




10

HATU (0.078 ne, 0.225 mnd.) was added to a sol ution
of 2-(6-

(1. (et hyl am no) ear honyl | am nol pyri di n-3-y1)-1, 3-thiazo
| e-5-carhoxylie acid (Exanplgg 17, 60 ng, 0.205 mmol).
ElIiN (84 M., 0.41 mnol) and eunylam ne (28 ng, 0.205
nptel) in 3 nth 5DMF, After stirring at room
tenperature for t hou th ' [

m xture di | ut ed
wth water and eh ' . Thoduct
preC|p|tated«f(\r 'ng they Ni«'Was” col | ect ed
by filtration, washed wth water and/Et*0OAe and dried
(20 ng). M5 (ESP). 410 (1\4+11') r C211123N502S.
10Qj r ate 21 .. The || .owi ng..c ds were
HATEOT D ogs attontsadded  AbRegTEILbTs. 165

{[(et 1%%9%?191]@#&0%;%%&1 -881)-1,3- th1azole-5 carbo Ivghc a01d (Example 17, 60

[ (Et hyl ami no) car bonyt j ari no; pyri d
mg, 0205 rmaHpEbN (§4 pLNO 41 mmqﬂh emdmm}'lalpm@f(% 8ith |2ps Imaol) in3 mL

bepzothi.azol e- 7-car boxa f
DMFI %thrr ?%gﬂ{‘%f‘t 1693l tgl%pergélrg}' %o Rt urgzt%e ml)lél%lpez \§ﬂ$2 (91luted with water
and extracted with EtOAc. The product precipitated during the workup and it was collected by
filtration, washed with water and EtOAc and dried (20 mg). MS (ESP): 410 (M+H") for
C21H23N50,8.

Intermediates 19-21

The following compounds were made by an analogous method to Intermediate 18.

Int | Compound Data SM

19 | N*-Cyclopropyl-2-(6- MS (ESP): 493 Example
{[(ethylamino)carbonylJamino}pyridin-3-yl)-N>- | (M+H") for 25
(1-methyl-1-phenylethyl)-1,3-thiazole-4,5- CrsH2sN6O38S
dicarboxamide

o)
IO
o)

20 | N*-Butyl-2-(6- MS (ESP): 509 Example
{[(ethylamino)carbonyl]amino}pyridin-3-yl)-N5- (M+H") for 26
(1-methyl-1-phenylethyl)-1,3-thiazole-4,5- CacH3oNgO3S
dicarboxamide

0
fNiN@:]igg.ﬁ
0
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Et hyl

1- butvl-6-io0do-4-o0xo0-1, 4-di hydr oqui nol i ne- 3- car boxyl at
e 0 0 A suspension of ethyl

3- (di net hyl am no) - 2- ( 2- | 1uot®- 5- i odobenzoyeacryl ate
(W02006/ 010733, 415 ng, 1.06 nmmml) in ethanol (6 ni)

ag:l ofeyun Ld:'nper ature was - treated wtt [ﬁ? aryranr ne SM

g , 1.17 mol ). The reaction|mXture was

-(6- GOEMBLaklin@cHBoh A PnSAb aﬁl-sJesuMsgiES)t hean(M+H) Example

oncentrated under reduced pressure |after

ot abs(il umtbalrb@hmﬁethﬂ)ﬂézo nmy, 1.59 feg ﬂanzs)NsQn% DVE| 20

mL he concentratg, and the reactipn
Abe Jrﬂélazv\(gg héat e oq‘ Bﬁ%é 70 CC for 3 h, cooled to room

enpg{qjageﬁaggd all owed to stand overnight. The next

21

ay ™ n mxture was poured|into water, and
he solid th formed was collected by filtration

lashed with mab \,/dlssolved in nmethyl ene chloride apd
goncentrated under reduced pressure|to give title

<F*ﬁf"'3/'\'n(‘)(ﬂ/‘\

conpound whi ch was placed on high vac to 15renove

resi dual solvent. Ms (ESP): 400 (M+11-1) for
Intermegligtg 2803: NNW 0.90 (t, J= 7 Hz, 311), 1.28 (t, ,P=

: 11 o 4.22 (q, ./=

: : 1n3) Ze13!c X _1) 8.05 (m
11-1), 8. 50 (n1 1H), 8.70 (s, 111). Internediate 23
20Et hyl 2-62-fitioro-5-iodolfenzoyl) - 3-( 2-
or phol i noet hyl no) acryl ate & suspensi on of ethyl
3- (di net hyl am no) - 2- ( 24l b4odobenzoyl i acryl ate
(W02006/ 010733, 294 ng, 025 hmiol) in ethanol (2.500
roL) and diethyl ether (5 quL) was cooled 0 ¢c'C, and
442-am noet hypr nor phol i ne _©103 ng, 0.79 ranol) was
added dropwi se. The reaction m xture was stirred for 3
h, A stpengdom o) retityd § -(dimlethyl nmchog-Sd 2pihess-Grieddbengp il Rcrylate

(WO%Q(&((? lte()lz 2{5 e,@é%g,ﬁlgé:ép%gss hg_% SaFt))roondlr Ze7m el}g.o\tt(.l)refwas treated
with & ?}RQI%HQ(OWQ%QHE' Arpsidy). ) THe: r@é@lloﬁ\rﬂxﬂl?é’\ﬂ%‘étfr&d'unﬂl a yellow

oxytate O0-7 A solution of ethyl
solutMZdSUiltcd ghé cmm«mmer gdpcedmyesshisi aftsoéhin }’b@mﬁmm) cgthonate

15 2 7
@20 S SoRmoD TR S8 e Bt R e
mixtit8 a8 Bedted &M o€ Bor I Qcodled to rHog teRPeiat@e) ait 4ilowed wadand
cooled to roonwtenperature filtered, and concentrated

overnighfe rThe @ambd thy eesetinnamixture was ppered fte wagr g thgsolid that formed

|
o L SRl 58 B e
concéﬂtiat‘ddﬂinklbﬁl@éucd&l‘ﬁ?essﬁrd{i glviedfelelohi;)ouﬁﬂ)vhlcﬁ w3 plaved éhlhigh vac to
rem0\2/é ?e]éid(u so%\}e:rll)c Mgs 5E%P 1400 (M+H+) %or C16I£1181NO3, NMR: 0.90 (t, J= 7 Hz,
3H), 1.28 (t, /= 6 Hz, 3H), 1.33 (m, 2H), 1.71 (m, 2H), 4.22 (q, J= 7 Hz, 2H), 4.35 (m, 2H),

7.64 (m, 1H), 8.05 (m, 1H), 8.50 (m, 1H), 8.70 (s, 1H).

Intermediate 23

Ethyl 2-(2-fluoro-5-iodobenzoyl)-3-(2-morpholinoethylamino)acrylate




201= 7 Flz, 211), 4.46 (m 211), 7.67 (d, 1= 9 Hz,

1H), 8,05 (in, 1H), 8.50 (s, lii), 8.63 (s,11-1).
Intermediate 25 Ethyl 1.--(11)-6-1odo-4so
X0- 1, 4- dt hydt man nol i ne- 3- e@wbox vi a A

suspensi on of ethyl 34di nmethylai ni no)-2-(2-fluoro-b5-
i dobenzoyHacryl ate (335 rag, 0.86 mmol) and

2,2-dif|uoroethy|arniqe (7€jndf 0.94 nunol) in ethano
(3 .thL) was stirred aﬁE;ES%ETEQﬁéTature for 30

m nutes. The reaction dwas concentrated under
reduced pressure and dissolved in DIVIF (3 nl)

Pot assi um carbonate (178 ng, 1.28 nnnol) was added to
the reaction mxture and the r tion was heated to 70
CC for 3 h, then cooled to rooE1 enperature and poured
into water. The title conmpound founed a precipitate
whi ch was collected by filtration and pl aced upon

| yophi lize: overnight to renove residual water. M

19"( BE8PynsictOS qtivgl Baﬂdi@Gttldanm&@:ﬂmm-iOangyli@rxlgtp
(wo%g%/({foysi'?gn ﬁg,éﬁ(i‘@g{l@)ig el;{za%lz('g'l)sgp %@?ﬁ&@%@gﬁ%ﬁ%ﬁ (5 mL) was

cooled H) 9C 8nd8-(f Mmidddthyl fnoiBhdithe (169 mgl D70 miraEl) atae adfedRrbiyise.
2- Chl or 0- 4- di r net hvl car hanoyl -t hi azol e-5-carboxyl ate 0

The reaction mixtuse was stirrefifon3 &t then sencsairged spdesredcedpigppusto give the

. t hox - . 4] b C ic acid

deisee PRI CHRLAET A8 Rl 37 DAER O RO

di chl oronet hane (20 tnL) was added oxal yl chloride

(137 iril, 16.02 munj) and 2 drops of dry
Intermedigtp2#f or mar ni de. The reaction mxture was heated to
EthylBRioHo- 1- @ mBhndlifs )4 kb & 4k d ﬁb&-@gbrag%g i&%‘eo
dryness under reduced pressure. The residue was
di ssolved irt dry diehloronghane (20 nL) and was
cooled to 0 'V, then 2,6-] uth dilnc (0.97 ird" 8.4 mmol)
was added fol | owed by a N, N- di met hyl ani ne (2
M solution in tetra hydro an, 4.19 rrilL, 8.4 mmuol).
After conpletion of the reggkion, the reaction m xture
was concentrated to dryness and the residue was
extracted wth ethyl acet (2 x 50 tnL) The organic
| ayer was 95washed with 1 hydr ochl oric acid, water
and brine (1 x 50 nL), and concentrated after drying
over anhydrous sodiumsulfate to afford 1.6 g (72.7%

of the title conpound as, a thick syrup. 108 .
A solution of ethyl 2-(2- uor0-5-iodo%enzoyl)-3¥{2-xgorpholcznoethylammo)acrylate

(Intermediate 23, 358 mg, 0.75 mmol) and potassium carbonate (208 mg, 1.50 mmol) in DMF
(7 mL) was heated to 100 °C for 4 h. The reaction mixture was cooled to room temperature,
filtered, and concentrated under reduced pressure. The solid that formed was placed under
high vacuum overnight (328 mg) to yield the desired product. MS (ESP): 457 (M+H") for
Ci1sH21IN>O4; NMR: 1.28 (t, J= 7 Hz, 3H), 2.43 (m, 4H), 2.61 (m, 2H), 3.50 (m, 4H), 4.22 (q,
J=17Hz, 2H), 4.46 (m, 2H), 7.67 (d, J = 9 Hz, 1H), 8.05 (m, 1H), 8.50 (s, 1H), 8.63 (s, 1H).

Intermediate 25

Ethyl 1-(2,2-difluoroethyl)-6-iodo-4-0x0-1.4-dihydroquinoline-3-carboxylate
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MS (APCl): 263 (M +for CO9HLi CIN203S; NVMR  81.34 (t.

314), 6 2.89 (s, 311), 6 3.13 (s, 3H), 6 4.33 (g, 211)

I ntermedi ate 27 Ethyl

2-chl or o- 4- or opvl car ba. noi 1 1%i azol e- 5- car boxyl ate To

a stared solution of 2-chloro-5

(et hoxycar bonyl) -1, 3-hi azol & 4-cear boxylie acid

(Intt,"iedate 7, 1.0 g} 4.23.1 rllll\@ in dry

di ehl or onet hane (20 311L) \Jvasﬂ added oxal yl chloride 10

(0,729 nti" 8.4 m\) and 27drops of dry

di met hyl | or mam de. The reégljl on m xture was refl uxed

to 45 QC. for 1 1/2 h. After the conpletion of the

reacti on (which was nonitored by converting a snmall

sanple in to nethyl ester via contacting it. with

s S8R slon Vi 3500 By Bl 2 oG SR rytate (335 me,
0.86 ﬂnﬁﬂ;)ain‘dajz-drthﬂrqeﬂcylmhine r(mltghaae n{r26l) nfétharodj(acmhb oals stirred at

then 2, 6-lutidine (0.485 jrilL, 4.23 rnM
room i%%%%tﬁf for PO nutsy Elaedte@?tm ralrxﬁgt B35 FOI&ﬁt’tﬁfge‘t dss goduced
presstnréfand disfolodd [H DMAABLEL). CRTRs Rl Q%b&{atet s 'ir@(ftZ'S%}nofg Rfas added
action m xture S concentrate to dryness$ and

to thermmtnbuenmase ext thactaetiomimah hertérd/to 706t fat 8 h( ther co@ledriq noom

. d with,1 N hydroch|oric.

tempeypge g Hpusesl Ryt R TS apisvg formied Al fih wes

colleGied Bfﬁmﬁeﬂ ah® ﬁﬁ@&i ﬁ,ﬁinqsiopmﬁi&t ovaﬁtgumomealt)t@fdaldaamater MS
he title corrpoun as a thick

LE_smAp&xM&itlfqrm@z@mﬂar_mm. 20tNDD 381z, 2 m )5 (qugzv Hz, 2H),

4.96 (5, })fﬂ’_%nggt %’ qéﬁ)zé&)uﬁt% 33 f%tr 11§i)'3 s (jnZHh%,tsBs@ Apble g0 (s, 1H).

Et hyl
2-chl or 0- 44sopropyl earbatiriovi-thiazole-5-carboxyla e
Internpediate26 To a stirred solution of 2-chloro-5

Ethyl(éb{?_lgi‘(yggﬁﬁ%@ﬂgg oany-Hi 2B R Scdb 15te>é>r/'yi ¢ acid

di chl or onet hane (20 rtL) vvas dded oxal yl chloride (033

nm., 8.4 nunol) and 2 dro ,kzlty di met hyIfonnam de.

The reaction m xture vgs,Qré | ugedto 45 'V fortThe

reaction m xture was cool & tlo roomtenperature, and

then evaporated to dryness urfier reduced pressure. The

| i t affek :

) £UBelR) o TR ARork S (AL RITE AERI #kyic acd

(Interredigpe Weﬁsg,aﬁdﬂeminfod))l 1h@lv\yed1ch}pr<aﬂcthanec(ao ofL)ives pddxpyd)xalyl chloride

an 0.360 rilL, 4. Aft let]
(13750 W ziign et aipsaddrs A friwaids” SBRegHi FhpBureqras
heated iy BESS fHYH rhﬂl%ters eﬁﬁ@ﬂ&ﬁe WeBpRYb BETE deadtib) tBS R¥étion mixture was

acetate (2 x nmL). The organic |ayer was washed with

evaparatied Ittydlrryu@sluodcrcreémed ptebsure. khes@sidug was dissplpdiiedriover

dichl{;ll{(}%’ ! °“§203 nqﬁ% urgi %Jé%%%% € torb%(f @Ftnl eé Lgt Lm?c} VSaAf HI0 mmol) was
added flloked Yt 4RditiBIVRF NIN -aﬁnétﬁylaﬁﬂrﬁe (21\/[381uflbn ir3idira h‘ﬁdr34’uran 4.19

Iff), 4.40 (g, 2H), 51s,
mL, 8.4 mmol). After completion of the reactlon the reaction mixture was concentrated to

dryness and the residue was extracted with ethyl acetate (2 x 50 mL). The organic layer was
washed with 1 N hydrochloric acid, water and brine (1 x 50 mL), and concentrated after

drying over anhydrous sodium sulfate to afford 1.6 g (72.7%) of the title compound as a thick
syrup.
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i nternedi ate 29

15ALet hvl -W (5-fluoro-3, 4-binvridin-7-yllurea

20N- (4-bronop)irldin-2-yl)-Y-ethylurea (Intel!iediate
33, 0.50g. 2.05mml), 2-fl uwgo-
5-(4,4,5,5-tetranethyl-1, 3, 2- di oxaborol an- 2-yl ) pyri din

0. 318 2.25 rrtnol tetrakis triphenyl g?osp i ne
MS (ﬁB&DaaﬁmlﬁM(@I 1ig @GHigCl Oa&rMMB_SAr% GeHum 238 oried 3.13 G,
2.05 nmmol) were taken in a mcrowave via
3}D’%§a§g%éggsed with nitrogen. Dioxane:water (4:1, 5 nlL)
was added to the vial and the reaction m xture was
heated to 100for 30 minutes via mcrowave. The

Intermediate 2A ni xture was partitioned between water and
3 The organic | ayer

alt
N bi car bonat e sol uti on,

wat er, brine and drled over nmagnesi um sul fate. The
sol vent was rempved and th8 resi due was washed wth
acetonitrile to glve the ti Ie/agapound as a white
solid (386 ng). M5 (ESP1 2 EN% ) for Cl13H4NA4O;
NVR  1.09 (t, 311), 3.49\(g,02 1-0, 7.33 (dd, 1
1-1), 7.74 (d, 1 M 307,94 (t{ 1 H, 802 - 811 (m |
H, 829 (d, 1 H, 869 (d 18.76 (t, 1 1-1), 9.26 (s,
1 11). 110 Internediate 30 |
I V- (5" -bronmpo-5-thioro-3,4"-biovridin-2'-yll-Nethylure
aToa stlrred-E@hi&oﬁ@k‘Qttho-fo (ethoxycarbonyl) 1,3 thlazole 4-carboxylic acid
Ac-eth N-(5-fl uoro-3, 4 -bipyridi

(Interpiedater mla@u &aﬁe?3ng)3lsérYrﬁbchlqr0wth4nﬁ N%Q 1)'115 A a@@/ﬂﬂidﬁ&%b)l chloride

(0.72&'&&r %@1% A n]'a@rﬂrg éfgcﬁ?l%i ?thgl'f(?l%l &’%}Fh\g?%lcﬁgﬁj ﬁﬂxtg;@\?as

resulting 0 firre
refluicdad 45 e(‘m‘elf Btk e\ fiedthScdnaplétson diftke reaetddn (@vhich wasumenitersd by
partitioned between water and ethyl acetate,

T .
Oanfﬁ%? §malh BEIRIE 5 PO Sy BT R COHAERB & Wl&},@reﬂ\?va%l?fmr?é‘aﬂon
mlxtq‘{‘%_weas %aﬁbﬁﬁgd fé'ﬁr%ﬂs? Sddr I?&glrcl gfégéu?@ Tl’f@ltegirdu@%s Efsk(ﬁeed in dry

organic Tayer was over sodium sul f
dichl@othettane &0t mé) et c(mdmrtor()e?ﬂ; ¢leoh J0-dgslime(0. 4&5€nh,e452|3 mM)gwas

e B R SEESTP AR AR i r e
reactl()g-stﬁé rea%ﬂ@n ﬁlllﬁfﬁllér \Qlasf&hc&ﬁla{edl-tg ReFRddhd th@/l:ésuﬂle Qs (ektracﬁed with

(t, 1171 7.69 (s,
ethyl aceIatg '(2 (m?p mL)—DThea)rganq l;a,yelj_wag wasgleg Wit 1 N;tlyydgoch rrp]giad (1x50

nt er medj
i, et Sl st sy B DA BT yfer e o 110
(94%) o?@ne t1t1e6cofm|-Bbuh& a$S® Eﬁiékbg&upw 271 (M+H ™) for CloH13C1N203S
uor o- - bi
_Rwr%ze(t, it B840 301 68 (7 21 ol . PHO.CMED (a7 2RO (o s, THD)
N- br onosueei nam de (246 ny, 1.38 mmol )was added. The
resulting solution was heated to 80 "C and stirred at
Internftdliatt @8perature for 2 hours. Then the 25reacti on was
partltloned betmeen wat er and et hyl acetate. The
2 : arbagoy|-{iHezols-guca 3¥er was washed
Mﬂth 5 Wbsodlun1th|osulfate sol ution, water and brine,
then dried
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over magnesi um sul fate and concentrated. 'The solid

obt ai ned was washed with acetonitrile and dried to

give the title conmpound as f@cff white solid (390

nig). MSAESP); 340 (Mrl) fo 13- 112EN4O; NMR: 1. 07 (t,

3H); 112-3.18 (m 2H); 736-7.40 (in, 211); 7.68 (s,

I WO a %)1[‘]‘&1 lutionl dfP-ctordds ﬁ%oxk@rbcﬁlﬁ/{g‘w3-(tﬁxazolgj)ﬁl*cago&@lc acid

. Internediate 32 [uoro-3 .4"-
(Intemteddatt 7-20gy4 2ummal) il @ry dlchloromethane (20 mL) was added oxalyl chloride

(0. 738%&,?}8_ %r | g%rm.rg flsops 0¥ gh)y A\I- 1me thflo{‘Jnru?nallldg ﬂle reac %narlnl'i%tu%g was

refluadlth USTOSfof 414k 5Te fea&ﬁ@mtmfkwﬂas Zodled tdrahkMpate Y4ad then
pyridine (1.057 g, 4.92 nm)l)rfl tetrakis triphenyl

evapgshisd phiinecpaindsricdneedprasorea Thoresiguerives Hisserell vely um
dlchlgr%n%%%g 22% tl;l’%]% gangooge(? % O’L‘%TTIR&E %%ﬁtfdlﬁéa@e®3 AHL %4 237 mmol) was

r owav egassed W

addedﬂ fcﬂboma ‘bwalkdditioh 4 isopﬂdﬁyhirﬁme)(o 360 I, 4[23\7V<ixﬁn61ddeﬂertcompletlon of
the vial and the m xture was m crowave(' _at 113 for
aSfxtracted

the reggiiqn, &he 15agiion nxBIre Hap SeRCEATHES t dryness éad rerrest

wit SR USESPAY) ThOBAnRTAIESHYALEE 0L 8 bt acid

x 50 ndyghemasedasi enhynird)ds sediuur sl fack amdohonmntratedmhdcratauuum to afford
wat er and brine, then dried over

L
1.13 gfﬁﬁlf%'t %nth%ﬁae eyArndras dbick sproprMBediZf (&> S, gnes Whs 424

S i it eto give the title conmpound as
(m, mﬁ\/\%%tg s%lﬁ?cfls@’gsh%‘;[ M5 (ESP): 261 (M for
i nternedi ate 25/V44-Bronopyridin-2-yl)-Wethvl a 112
To a m xture of 4-bronopyridin-2-anine (2 g, 11.56
Intermediate 20 chl or of orm (10 rul), isocyanatoethane (0.913
N-etiy-z‘w-ilslﬂﬁgro@?'LBips‘/i‘? 184 rea“and the resulting reaction
Xture was neated at 110 C frrr 2 h. The reaction
m xture was concentrated under reduced pressure and
triturated with acetonitrile, thén collected by
filtered to give the title conpou as a white 5solid
(2.15 9g). I\/IS(ESP) 243 (M+ 1) f EBIlOarNSOIH-NI\/R
(DVSO- (1616: 1.08 (1, 3H); 3.12-3 2H); 7.16 (dd,
H); 7.65 (hr s,, 734 (sj\ll)' .07 (d, 1H); 9.29 (s,

1 ~N"N
i H H \

N-(4-bromopyridin-2-yl)-N'-ethylurea (Intermediate 33, 0.50 g, 2.05mmol), 2-fluoro-
5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)pyridine (0.318 g, 2.25 mmol), tetrakis
triphenyl phosphine palladium (0.118 g, 0.10 mmol), and cesium carbonate (0.667 g, 2.05
mmol) were taken in a microwave vial and degassed with nitrogen. Dioxane:water (4:1, 5
mL) was added to the vial and the reaction mixture was heated to 100 °C for 30 minutes via
microwave. The reaction mixture was partitioned between water and ethyl acetate and layers
separated. The organic layer was washed with saturated sodium bicarbonate solution, water,
brine and dried over magnesium sulfate. The solvent was removed and the residue was
washed with acetonitrile to give the title compound as a white solid (386 mg). MS (ESP): 261
(M+H") for C;3H3FN4O; NMR: 1.09 (t, 3 H), 3.19 (q, 2 H), 7.33 (dd, 1 H), 7.74 (d, 1 H),
7.94 (t, 1 H), 8.02 - 8.11 (m, 1 H), 8.29 (d, 1 H), 8.69 (d, 1 H), 8.76 (t, 1 H), 9.26 (s, 1 H).
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10l nt er nedi at es 34- 36 I nternedi ates 34-36 were
synt hesi zed as described for Intern .ediate31 fromthe
indicated starting materials. 113

110

Intermediate 30
N-(5'-bromo-5-fluoro-3.4'-bipyridin-2'-yl)-N'-ethylurea

To a solution of N-ethyl-N'-(5-fluoro-3,4"-bipyridin-2'-yl)urea (Intermediate 29, 386
mg, 1.48 mmol) in DMF (7 mL), N-bromosuccinamide (396 mg, 2.22 mmol) was added. The
resulting solution was heated to 80 °C and stirred at that temperature for 8 hours. The
reaction mixture was partitioned between water and ethyl acetate. The layers were separated
and the organic layer was washed with 5 % sodium thiosulfate solution, water and brine. The
organic layer was dried over sodium sulfate and concentrated under reduced pressure. The
resulting solid was washed with acetonitrile and dried to give the title compound as an oft-
white solid (340 mg). MS (ESP): 340 (M+H") for C3H2BrFN,40; NMR: 1.06 (t, 3 H), 3.14
(9,2 H), 7.35 (t, 1H), 7.69 (s, 1 H), 7.91 - 7.97 (m, 1 H), 8.48 (s, 1 H), 8.51 (t, 1 H), 8.71 (d, 1
H), 9.37 (s, 1 H).

Intermediate 31

N-(5'-Bromo-6-fluoro-3.4'-bipyridin-2'-y1)-N'-ethylurea

F
7 N
—/
i
/"‘-N}\N / \ Br
H H N=

To a solution of N-ethyl-N'-(6-fluoro-3,4'-bipyridin-2'-yl)urea (Intermediate 32, 360
mg, 1.38 mmol) in DMF (7 mL), N-bromosuccinamide (246 mg, 1.38 mmol)was added. The
resulting solution was heated to 80 °C and stirred at that temperature for 2 hours. Then the
reaction was partitioned between water and ethyl acetate. The layers separated, and the

organic layer was washed with 5 % sodium thiosulfate solution, water and brine, then dried
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ConmpoundDat a

N-{5-Brono-4-14-(trifinoronmethyl)-1,3-- | M5 (ESP):

410 (M (1) Apyridin-2-yl)-N-isepropyl ureafor

C: 31- 112Br F3N4OS I nternedi &tle 40 and ' I TAfit and TPA
over magnesium sulfate and concentrated. The solid obtained was washed with acetonitrile
and dried to give the title compound as an off-white solid (390 mg). MS (ESP): 340 (M+1) for
C13H12FN4O; NMR: 1.07 (t, 3H); 3.12-3.18 (m, 2H); 7.36-7.40 (m, 2H); 7.68 (s, 1H); 8.15 (t,
1H); 8.34 (d, 1H); 8.47 (s, 1H); 9.36 (s, 1H).

Intermediate 32

N-Ethyl-N'-(6-fluoro-3.4'-bipyridin-2'-ylurea

N-(4-bromopyridin-2-yl)-N-ethylurea (Intermediate 33, 0.40 g, 1.64mmol), 2-fluoro-
5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)pyridine (1.057 g, 4.92 mmol), tetrakis
triphenyl phosphine palladium (0.189 g, 0.16 mmol), and cesium carbonate (1.16 g, 4.92
mmol) were taken in a microwave vial and degassed with nitrogen. A dioxane:water (4:1, 10
mL) solution was added to the vial and the mixture was microwaved at 110 °C for half an
hour. The palladium was filtered off, and the reaction was partitioned between water and ethyl
acetate. The layers were separated, and the organic layer was washed with saturated sodium
bicarbonate solution, water and brine, then dried over magnesium sulfate, and concentrated.
The residue obtained was washed with acetonitrile to give the title compound as a white solid
(360 mg).

MS (ESP): 261 (M+1) for C;3H;3N4,O

Intermediate 33

N-(4-Bromopyridin-2-yl)-N'-ethylurea
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To a mixture of 4-bromopyridin-2-amine (2 g, 11.56 mmol) in chloroform (10 mL),

isocyanatoethane (0.913 mL, 11.56 mmol) was added, and the resulting reaction mixture was

heated at 110 °C for 2 h. The reaction mixture was concentrated under reduced pressure and

triturated with acetonitrile, then collected by filtered to give the title compound as a white
solid (2.15 g).

MS (ESP): 243 (M+1) for CgH;(BrN;O
'H-NMR (DMSO-dg) 8: 1.08 (t, 3H); 3.12-3.18 (m, 2H); 7.16 (dd, 1H); 7.65 (br s, 1H); 7.74

(s, 1H); 8.07 (d, 1H); 9.29 (s, 1H)

Intermediates 34-36

Intermediates 34-36 were synthesized as described for Intermediate 31 from the

indicated starting materials.

3.33-3.42 (m, 2H);
6.90 (s, 1H); 7.25 s,
1H); 7.42-7.46 (m, 5
H); 8.34 (s, 1H); 8.84
(s, 1H)

Int | Compound Data SM
34 | N-(5'-Bromo-3,4'-bipyridin-2'-yl)-N'-ethylurea MS (ESP): 322 (M+1) | Inter-
/ \N for C3H;3BrN4O mediate
= 37
0
/\NJ‘N 7 N Br
H H N=
35 | N-(5-Bromo-4-phenylpyridin-2-yl)-N'-ethylurea | MS (ESP): 321 (M+1) | Inter-
for C1414BrN3O; NMR | mediate
(CDCls): 1.21 (t,3H); |38




I nternedi ates 37-38 I nternedi ates 37-38 were
synt hesi zed as described for internediate 32 using the
starting materials as indicq ed. 114 FFF HH

To a m xture of 1

1- (5- bronao- 4- (4 hydroxy 4- (trlfluorenethyl) 4, 5-di hyd

Tethiazolr 2 vy O pyriairm=2-y1)~=3- et hyt
Int | GORPSURG o o 41, 2.2 g, 5.32 mol) D%‘rt%cM(so my, |SM

O

36 |AgS Blorﬁ&& [ﬂlﬁtnﬁu&gmeﬁlm)llﬁ ftabdonoed My (FSH; 410 MB1) | Inter-

d. 7. wer e added. The reaction m xture was )
1IYI]QW@@int20y1§tN’ risepspmydered t enper at ur e,| fer{enHeaRs¥ P S1 5() mediate
IL of TEA and TEAA were added and the reaction m xtungg,nq
vas stirred fdradditional 3 h. The|reaction was
oncentrated under reduced pressure,| and the residue| TFAA
Vas partiti onegI tween water and efhyl acetate. The

ayers were separated, and the organic | ayer was and TFA
vashed Wlth sodf um bi car bonat e sol ugi on, water and
DI i /dm’esrover magnesi um syl fate and

L0 ce er reduced 10 pressdre. The |ight

e||OMISO|Id obtalned was purified by nornmal phase (I|%
0/1 in dichloromethane to 30 MeQHIin

sk/f\v-v{—(ﬁ{r—n\n\

di ehl oronet hane) to give 520 ng of the product. M
(ESP): 396 (M4-1) for (: 21-110Brl'sl1.10; NVMR 1.07
O 3H); 3.11-3.17 (m 214); 7.24 (t, 1H); 8.35 (s,

Interﬂdé)ilat&@%!fs 111); 8.77 (s, 1H); 9.34 (s, 111)
I5T nternedr ate 40

1 Ipwsrmatigael 433 aeryamgievizad o daseribed fot IntersdiatefiTusngthe
5 startiﬁg%%g{eﬂg% 'a¥ {rfefcated.

Int | Compound Data SM
37 | N-3,4-Bipyridin-2'-yl-N'-ethylurea MS (ESP): Intermediate 34
/N . 243 (M+1) for | and 3-(4,4,5,5-
— CisHi4N4O tetramethyl-
O
1,3,2-
/HNJLH 7\ '
H N= dioxaborolan-2-
yl)pyridine
38 | N-Ethyl-N'-(4-phenylpyridin-2-yl)urea MS (ESP): Intermediate 34
242 (M+1) for | and
Ci4HsN5;O phenylboronic
@]
acid
P NJLH 7\
H N=

Intermediate 39
N-{5-Bromo-4-[4-(trifluoromethyl)-1,3-thiazol-2-yllpyridin-2-yl } -N'-ethylurea
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ON O , Internedi ate 40 was synt hesized by a
nmet hod anal ogous to Internediate 39 synthesis
2.0starting with Internmediate 45 and treating it with
3-1ronol, 1, 1-trifl uonpropantiad-one in acetonittile M
(ESP): 410 (81+1) for C131-112BrE3NACS Internedi ate 41
415 1- GlH3wi no (:42, hydroxy-4-(tritino

1) 4, 5- di hydr ot hi a20 dirk-1 et hyl ff %
3-Bronp-1,1, 1-1ri fl uor opropan-2-one (2.260 rrill"
21.77 .mmol) was added to a m xtu of

5- br ono- 2- (3- et hyl urei do) pyri di n€s 42 car bot hi oam cl e
(Internmediate 42, 1.1 g, 3.63 r 'T? in acetonitrile
(25 triL), and the reactijon mi re was heated at 80
"Cfor 4 h. After a efedii s§rutiof Pesulted within an
hour, and the sol ution fas coftentrated under reduced

pressut t e Ul 4 dgtd. 1
P rE R Gy B AR IR AR 45 8 ftotor-2
yl)pyréisieel)vii-éthyedaq Intehckdiakd 416 2. 2g i 523D @vier]) iEYCeSB0onmL), TFAA
e, then concentrated under reduced press

sul f at d (lilr e to .
(1128 mfe 19%REOPPTIoNFERY THA (hiilé Flndlsd IR WereRgdst  hegpaction

SRS LU SRR AR ot 750 i
TFAAyiweee ddied and He reaotipaumidtuaswas stiriddefos addidor(all 3G riithe.reddBon was
o b P BN A 0 s
acetatlle.S’ﬁ"Hé ByersMere %eg%&t&ﬁ and tht orgi HilyérSwasWlishe@with sbdium bicarbonate

solutﬁgg;ﬁ@aérgwethhy driedpdw)dgpesidinrsolidicaad sondsntyainil dede2@educed
press&l‘e!\ll"l%e Iiglitzyéllosw cgi)lid obtained was purified by normal phase (1% MeOH in
dichloromethane to 3% MeOH in dichloromethane) to give 520 mg of the product. MS (ESP):
396 (M+1) for C;,H;oBrN3;O; NMR: 1.07 (t, 3H); 3.11-3.17 (m, 2H); 7.24 (t, 1H); 8.35 (s,
1H); 8.50 (s, 1H); 8.77 (s, 1H); 9.34 (s, 1H)

Intermediate 40

1-(5-Bromo-4-(4-hydroxy-4-(trifluoromethyl)-4.5-dihydrothiazol-2-yl)pyridin-2-yl)-3-

isopropylurea
FE
OH

F

N
NS

Sk
7 N\
N N Br
H H N=
Intermediate 40 was synthesized by a method analogous to Intermediate 39 synthesis
starting with Intermediate 45 and treating it with 3-bromo-1,1,1-trifluoropropan-2-one in
acetonitrile .

MS !ESP[ 410 (M+1) for C13H12BI‘F3N4OS

Intermediate 41
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Nt- -11Br HH Nr-r-2 To a m xture of

br ono- 2- (3- et hyl urei do)i soni coti nam de (Internediate

43, 1.25 g, 4.35 moi) in THE (20 nt..), was added

Lat vessons reagent (1.761 g!“ﬁ 35 nnDI) The reaction

m xture was then heated to 70 "C overnight. The solid
1-(5-B o-4‘{ﬁﬁﬂrd}”&§/ tP&hhS&Joi%d -4 S'cﬁﬁﬂ‘l%tﬁﬁz&&iyi fLow 6.

1 proviae 1 esrred product. Vb oP) T U4
ethyl vt 1) for 25 C19HI I Br NACS nediate 43 116

5- Bronp- 243- et hylorci ci okoni cot i nar ide - (1/1-Lir w

H | socyanatoctliane (1.122 Fl1l4.28 mol) was
added to a m xture of nethyl HO
2- am no5- hronoi soni coti nate (3 Iy .98 mmol ) and

ehlorofoim (12 nL) in a m cr owave v aI, and the

resulting mxture was heaped. at A10 "C for 3 IL The
reaction mxture was concén uEder reduced

pressure, and 50 rnL/of\N7N a 'n Me011l was added.

The resulting m xture vvas stirred at roomtenperature
overni ght and concentrated tinder reduced pressure.

The resi due obtai ned was washed with acetonitrile to )

gi 3rBrarhe- 111, 1-tiflupoerpopard2-ase €240 mé, 3bV 7 i) Bagydded ¢ a mixture

of 5 w?m%Eéé-smﬁlieléaﬁ)g?%l{} Qtrca%l' %hloam1d%?(ln%grlmaetdlate4 1f2 1.1 g, 3.63 mmol)

in acé’toﬁltilhlé(@ﬂ 2L AdPhe Iréﬁcﬂoﬂ mithrNwas kufed €80 °tSord @ ha After a clear
m xture of

solutmniresudtad withirsansheyy) anddhey &f)lqu Wi engentiqdoindpiigHierd pressure
and tﬁé {l:}l,?llﬁgg gésg&rur%ivﬁ% l&){lélrgg ed n et {séﬁ) gg{;:} %{({]etggll%@ﬁ{e (Fﬁ? ﬁ)r%/valc layer

was vaghtied witarvdatétmdroeiae t drizd ovexinagreesinas suifaad, ﬂ[éntoonéﬂhtfateﬂ oander
reduc geissVEa0 868 HEReYaPeso A HEICR &5 U 64 REMEATH niggotumn
chroM&s Bedh M diltaabd,e011tih idiidr8methane to 5 % MeOH in dlchloromethane) to
give the title compound as a white solid (470 mg). MS (ESP): 414 (M+1) for
C12H12BrF3N40,S; NMR: 1.06 (t, 3H); 3.12-3.18 (m, 2H); 3.60 (dd, 1H); 3.90 (dd, 1H); 7.13
(brs, 1H); 7.98 (s, 1H); 8.47 (s, 1H); 9.41 (s, 1H).

Intermediate 42

5-Bromo-2-(3-ethylureido)pyridine-4-carbothioamide

To a mixture of 5-bromo-2-(3-ethylureido)isonicotinamide (Intermediate 43, 1.25 g,
4.35 mmol) in THF (20 mL), was added Lawessons reagent (1.761 g, 4.35 mmol). The
reaction mixture was then heated to 70 °C overnight. The solid that formed was collected by
filtration and washed with THF to provide 1 g of desired product. MS (ESP): 304 (M+1) for
C19H;BrN4OS

Intermediate 43
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20give the title conpound as an off-white solid (431
myg). MS (ESP): 356(Iyl+ | ) for CLl3H15Br NA08; NWR
1.09 (t, 3H); 1.29 (t, 3H); 2.84 (g, at); 3.15-3.20
(in, 2H); 7.34 (hr s, 1H); M665 (s, 1H); 8.38 (s, 1H);
8.50 (s, 1F1); 9.36 (s, 1H). 1llliciallt4i* 45
255- Brono- 243-i sour onvl ur ei do) pvi ddi ne- 4- car hot hi oam d
5-Brogmo-34{¥F-ethylureido)fppmiqotigamidenpound was synt hesi zed by a
nmet hod anal ogous to the synthesis of Internediate 42
starting with Internmedi ate 46 and Lawesson's reagent
in THE M5 (ESilg 318 (M+l) for HOHORL3Br NMACS nedi ate 46
5-Brotrio-2-(3-ethylureidglisoni espam de 10The
Ey

conmpound was synt hesi zed hod anal ogous to the
synthesi s of | nternediaj tart+mg w th methyl
2- ani no- 5- hr onoi soni cot Hnat'd amd/2- i soeyanat opr opane

? Egocgﬁlfﬂ (%&@3@%%3%& %@, I(lgyg F‘P‘%&%aé Iél/gdie(dl':%a)n:ﬁx%qu’ o% rhrqggf)yl 2-amino-
5-broHoisohi8fiRB I Y f12.98 mBrol ) ind @htor&fodm (1 NmY)) ROE bcrowave vial, and the
resulting mixture was heated at 110 °C for 3 h. The reaction mixture was concentrated under
reduced pressure, and 50 mL of 7N ammonia in MeOH was added. The resulting mixture was
stirred at room temperature overnight and concentrated under reduced pressure. The residue

obtained was washed with acetonitrile to give the title compound as a white solid (3.5 g).
MS (ESP): 287 (M+1) for C;9H;;BrN4O;

Intermediate 44
N-[5-Bromo-4-(4-ethyl-1.3-thiazol-2-y)pyridin-2-y1]-N'-ethylurea

To a mixture of 5-bromo-2-(3-ethylureido)pyridine-4-carbothioamide (Intermediate
42, 1 g, 3.30 mmol) in ethanol (25 mL), 1-bromobutan-2-one (0.337 mL, 3.30 mmol) was
added, and the reaction mixture was heated to 80 ° for 4 h, then cooled to room temperature,
concentrated under reduced pressure, and the resulting solid was washed with acetonitrile to
give the title compound as an off-white solid (431 mg). MS (ESP): 356(M+1) for
C13H5BrN4OS; NMR: 1.09 (t, 3H); 1.29 (t, 3H); 2.84 (q, 2H); 3.15-3.20 (m, 2H); 7.34 (br s,
1H); 7.66 (s, 1H); 8.38 (s, 1H); 8.50 (s, 1H); 9.36 (s, 1H).

Intermediate 45

5-Bromo-2-(3-isopropylureido)pyvridine-4-carbothioamide
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The above conpound was synt hesi zed by a net hod
anal ogous to the synthesis of errnedi ate 31 starting
with Internediate 48 and treating it with TFAA and
TEA, MBS (ESP): 424 (M+1) fotl’ci41414Br F3NAOS
| nternedi ate 48 145-B3onl10-4-0-11Y,clion ., 44U 3
luoni mensfl 4 3-clihydrotititv,®®. .ygid in-2sec- 25
butylurea 118 Th.e titlé gpound was
synt hesi zed by a net hod afal og to the synthesis of
Internmedi ate 39 start - pgedi ate 49 and
3-hrono-1,1,1-tril | udropropen-g=0ne I n acetonitrile.
M5 (ESP): 442 (Mm+l) for Ci 4H613r NAO2S I nternedi ate 49
5-TBreaftlecodddusé was syntisszied by pynéthodaratbgeas tocthé syrithesis af
e 14.11 0 S| 7 5-Br 10 The title conmpo was
Interggdiptg &2siasting, ith Infermslipte AG pad bawessen ¢ FRsedt HEdi- s of
F ' ' with internediate 50 and
w@%&ﬁ%’é%’g?ﬁ Ll%ﬁml'%% M5 (ESP): 332 (M+l) for
Cl11iii5BrN4GCS 151 nternedi ate 50
Internfbdlizted62- ( 3- sec- but yl urci do)i soi ticotinam de

5-Bromo-2-(3-ethylureido)isonicotinamide

H,N

0
0]
H H N=

The compound was synthesized by a method analogous to the synthesis of
Intermediate 43 starting with methyl 2-amino-5-bromoisonicotinate and 2-isocyanatopropane
and ammonia solution (7N, MeOH).

MS (ESP): 303 (M+1) for C;oH;3BrN4O,

Intermediate 47

N-{5-Bromo-4-[4-(trifluoromethyl)-1.3-thiazol-2-yl|pyridin-2-yl } -N'-(sec-butyl)urea

FF
5
\ s
0
\.)‘N’U\ﬁ 7 Nbr

The above compound was synthesized by a method analogous to the synthesis of
Intermediate 31 starting with Intermediate 48 and treating it with TFAA and TEA.
MS (ESP): 424 (M+1) for Cy4H,4BrF;N4OS

Intermediate 48

1-(5-Bromo-4-(4-hydroxy-4-(trifluoromethyl)-4.5-dihydrothiazol-2-yl)pyridin-2-yl)-3-sec-

butylurea
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112114 \Cr,: 0 1111---1>-El't The conpound was

synt hesi zed by a nethod anal ogous to the synthesis of
20l nternedi ate 43 starting with nethyl

2- am no- 5- br onoi soni coti nat g,8 2-i socyanat obut ane and
ammoni a solution (7N, MeOf1). MS (ESP); 303 (M) for
Cl0liti 3BrN402 Internediate 51 1. hyl-3-(1514S5, 5-
etratnethyl-2-dit ba\ | (4-(tral poFe nithypthitizo
vitoyxidin-2-vi)urea 119 OH

1- (5-broino-4-(4-(trifluoronethyl)#hi azol-2-y1)pyridin
-2-yl)-3-ethylurea (200 ng, 0.51
4,4,4 4,5 /5 /5", 5Loct arret@yl 2,2

ane) (386 ing, 1. SZﬁ)J\DOt
1.52 mol ), and 1
P- Bi s(di phenyl phosphi no)*f'er roc - pal | adi um di chl ori de
ve v

(20.7 , 0.03 mol mxe n a mcro
e 5 A g v S oG e I dRaGs Brds b of
Intenﬁ&ﬁat% Bb Ut @kl WAR Il'ﬂ@ﬁﬁ&l‘i’até‘ﬁ9 gﬁ)d 3 G6rdR6-13, ha¥udkSrbpan-2-one in
h). The reaction was partitioned between water and
acetommlyl acetate. The |ayers were separated, and the

ani.c | tractedthreetimas Wi th
MS @éﬁ\/?“%@éﬂf@r%@ﬁ‘é&f? c layer was 10combi ned with
the extracts, then washed with water and brine, dried
over gnesi um sul fate and concentrated to give a
Intermediate 4 own solid that was a mixture of the title
1 YiRiaiae) carbonyl ] am no
- -=2-yl ] pyridia-3- vyl

(i, 3, 2- di oxabor ol

um acetate (149 ny,
Br

| boronic acid (25 A and
N-et hyl - N-1444- (tral uoromnet hyi ) -HN3-t hi azol - 2-yl i pyrid
in-2- ylfurea (25 A) which _was useg=% t hout farther
purification. M5 (ESP): 4@\(% for
15C18E1228F3N403S N~ N —Br

H H N=

The title compound was synthesized by a method analogous to the synthesis of
Intermediate 42 starting with Intermediate 50 and Lawessons reagent in THF. MS (ESP): 332
(M+1) for C11H15BI'N4OS

Intermediate 50

5-Bromo-2-(3-sec-butylureido)isonicotinamide

H,N
0
0
\)\NJ\N 7 N Br
H H N=

The compound was synthesized by a method analogous to the synthesis of
Intermediate 43 starting with methyl 2-amino-5-bromoisonicotinate, 2-isocyanatobutane and

ammonia solution (7N, MeOH). MS (ESP): 303 (M+1) for C,oH3BrN4+O>

Intermediate 51
1-Ethyl-3-(5-(4.4.5,5-tetramethvl-1.3,2-dioxaborolan-2-yl)-4-(4-(trifluoromethyl)thiazol-2-

yDpyridin-2-yl)urea
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internediate 52 ) stlyl/44-1.3,27dio mol at vridin
">==i  .7_13 Nrj 20The conpound was synthesized by a
nmet hod anal ogous to the syng esis of Intennediate 51
starting with Internedi ate The product obtai ned
was a mxture that was used without further
purification. Ms (ESP): 368 (Mtl) for C20H26BN303
Internedi ate 54 25Ndettoil 2--cliloro-4-11-C, 2-inet hox
vethyD-111-im d, hi azol e- carbp k4a GCs. 6

Met hyl 2-am no-44 | 42-met hoxyetby 0- |

W m dazol - 2-y1l -1, 13-t hi azol e- 52¢ar boxyl at e
(Internmediate 55; 0..55 g, 2.2N ) was suspended in
gl acial acetic acid (20.m) an ncentrated HO (30

ml). The sol ution was c|ole 0@ a sol ution of
sodiumnitrite in watg s pdded dropw se.
After stirring at 0OC Hor "10 t h@ " neacti on was

ﬁlolag B/r? Zrzég&tp?lar o t %rlﬁy?'@g&\-g l?%%egw{.}lgr &00 mg, 0.51

mmoBOATRI4€4" % 5, 9 ﬁel:tuﬁlleﬂm Qf2'-Hf(13§ 2¢&lo;2a'i>oﬁ)1aﬂel)1 (YEtag, 11$OmmMol),

vvas ad rOpVVISG After stlrrlng roomte erature .
potasfigm ®©tatn (d49 sig, Y Satmmeb, m@nbb‘e&ismphﬁeﬂnmhwp ogeac-palladium

dlchltglcfercgg Sl?d ue\}a\l@?{n% t»')&%{' (()[}r}e% Vr\f 4 01?11 (hwav(:a\‘/?% aff geé‘:atsgéﬁcwlth argon.
DMSO (4 mL) was added and the solution was heated at 90 °C for 5 hour (oil bath). The
reaction was partitioned between water and ethyl acetate. The layers were separated, and the
organic layer was back extracted three times with ethyl acetate. The organic layer was
combined with the extracts, then washed with water and brine, dried over magnesium sulfate
and concentrated to give a light brown solid that was a mixture of the title compound (35%),
{6-{[(ethylamino)carbonyl]amino }-4-[4-(trifluoromethyl)-1,3-thiazol-2-yl]pyridin-3-
yl}boronic acid (25 %) and N-ethyl-N'- {4-[4-(trifluoromethyl)-1,3-thiazol-2-yl]pyridin-2-
yl}urea (25 %) which was used without further purification. MS (ESP): 443 (M+1) for
CisH2oBF3N405S

Intermediate 52

N-Ethyl-N'-[4-phenyl-5-(4.4.5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)pyridin-2-ylJurea

Y (0]
A—d g
H N= o)

The compound was synthesized by a method analogous to the synthesis of

Intermediate 51 starting with Intermediate 35. The product obtained was a mixture that was

used without further purification. MS (ESP): 368 (M+1) for CyoH26BN303

Intermediate 54
Methyl 2-chloro-4-[1-(2-methoxyethyl)-1H-imidazol-2-y1]-1,3-thiazole-5-carboxylate
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10MgSH4 and concentrating yi el ded an orange oil which
was used without purification (0.20 g). M5 (ES) (MtHr:
302 for C tH 2CIN303S; NWVR 3.34 (s, 31-0, 3.62 (in,
211), 3.81 (s, 3H), 4.22 (m202H), 7.24 (s, 2H)
Internediate M Meth)? 2-am no-44, neilioxvc 11/44
Wtilid XIvll-1,3- a o) O, O N-Ilodosuceinimde (93
a, 41 mmol) was added to|/a mixture of 7.52 g (41 Danp
nmet hyl O

341- (2-i net hoxyet hyl)-1. H/i m /%Eh-z-yll-s-oxopropano
ate (Internmediate 56) and 7.5 erlyst45 resin in
400 m EtOAe fol | owed by iny for I hour at room
tenperature. 20 The resi”’wds -filtered off and rinsed
wi th Et0Ac. Sol vent was r dOromthe filtrate and
the residue was taken up in dijgthyl ether. Insoluble
material was filtered off and@insed with additiona
etMgthyl SR - WS niceiiRYyed lg—rl‘Hlintuh@zdeLﬁ; atsethearzdletﬂnaarboxylate
resi due was di ssolved in 25 MeOH. before added 4

(Intergle@me A0 X hiZobimanpl) whesuspsdad & glagialacgtieacid(2G @b aalsé

th
conce e 50 805 AR VS R, S STRUPS b gy e
water(@8 &1} hs NAled @sopsakd. eAttexcktiviing atl 0 WCafor 00 néinGthe reastch was slowly
well with water. The solids were dried in vacua

warmgtl fQFagrhigmperdurg apd stimed for f |heue oRjsoigadionyesiekywed gy LCMS and

once %&flple r %g&%‘c’éoéwg gﬁ?z o wegi %0 (1@) B/%ﬁ%ddeﬁ éi }_ﬁpv&lgé After stirring
at roofts te’n&Eile)tureifm% 31 mﬁj iselivenﬁﬁas rbhbhgd under reduced pressure. The residue
v e SR BRI o o it

I I
i N

MS (ES) (M+H)": 302 for C; H,CIN305S; NMR: 3.34 (s, 3H), 3.62 (m, 2H), 3.81 (s, 3H),
4.22 (m, 2H), 7.24 (s, 2H).

Intermediate 55

Methyl 2-amino-4-[ 1-(2-methoxvethyl)-1H-imidazol-2-y1]-1,3-thiazole-5-carboxylate

N =N
H,N—
S

.

O
N-Iodosuccinimide (9.3 g, 41 mmol) was added to a mixture of 7.52 g (41 mmol)

methyl 3-[1-(2-methoxyethyl)-1H-imidazol-2-yl]-3-oxopropanoate (Intermediate 56) and 7.5
g Amberlyst-15 resin in 400 ml EtOAc followed by stirring for 1 hour at room temperature.
The resin was filtered off and rinsed with EtOAc. Solvent was removed from the filtrate and
the residue was taken up in diethyl ether. Insoluble material was filtered off and rinsed with
additional ether. Solvent was removed from the filtrate and the residue was dissolved in 200
ml MeOH before added 4.7 g (62 mmol) thiourea. The mixture was heated at reflux for 1

hour. Then the solvent was removed and the residue was taken up in aqueous Na,COs;.



10

15

20

25

t hanone in 100 m dinethyl carbonate. The m xture was

heated to 90 C for 2 hour formng a thick slurry.

After cooling to roomterrpergture the m xture was

slowy transferred to IN HciZbver ice. The mixture was

brought to about pH 7 with NaHCO3, then saturated with
tsol A A RGBT bl ESn M BnRb AR el %‘“’ﬁ&s were
dnedtzh azbcumsffom&mg Hetlogoihh title compolridc MYES) ((I!(I?HB% [Z8Mfor

N T N T TR

G, 2}@)10I i 14N204; NWMR 3.18 (s, 311), 3.61 (m 5H), 4.07
(s, 2H), 4.52 (m 2H), 7.24 (s, 1H), 7,61 (s, 20
Internedi ate 57 141-(2- Met hoxye

luterjnelﬁﬁtelsm dazoi - 2-yil ethanone \o \T- 0 -2\x A solution

I |th|um | n henrl es was

-(2- rret hoxyet hyl ) 1H-| m dazol e @Mj 2003055876 Al) 25
in 200 M THE cooled in a dry ige-acetone bath. After
stirring 1 h, 8 nil (75 muol) of
Nmet hoxy- N- et hyl acet am de wgs added qui ckly, and the
solutio:n was allowed t to rgpom tenperature over
30 mn. After quenching
m xture was diluted ~2% wi Th wat'er //and extracted
twice with Et0Ac. The conbi ned EtOAc | ayers were which
wals hig @764t izh1 % inne) ofla Heth dspersi@ninyodh) owas aldg8@Porticnvdse to a

oS Bl b5 s Ryl gAY BBl

yl] etﬁ%oﬁ@ e Mdlhﬁtw}bonmb‘e ’lt'HetﬂlﬁnﬁQ ?}BQHE‘Qe(ﬁ% 5 °@ fo‘f‘@fhour

tal ned as e ol l
formgAlthick 2yl Atter codling to 2068 te(rﬁperz&ﬂﬂe) the 3ni3tlire syas lewly transferred

AT H N OGO TR AT e

with m&l sydEhesicaatineoRil EROAL OTH TR ORICAEAUHA od8SHIE 08 dhen
for 10i nter medi ate 54, Internmedi ate 59

concentrated to give an oil that was chromatographed on silica gel (100% DCM followed by
gradient elution to 50% EtOAc in DCM) to yield the title compound. MS (ES) (M+H)": 227
for C1oH14N204; NMR: 3.18 (s, 3H), 3.61 (m, SH), 4.07 (s, 2H), 4.52 (m, 2H), 7.24 (s, 1H),

7.61 (s, 1H).

Intermediate 57
1-[1-(2-Methoxvethyl)-1H-imidazol-2-yl]ethanone

\ IN/j\,

O

A solution of 30 ml (75 mmol) of 2.5 M n-butyllithium in hexanes was added slowly
to a solution of 8.48 g (61.3 mmol) 1-(2-methoxyethyl)-1H-imidazole (WO 2003055876 A1)
in 200 m! THF cooled in a dry ice-acetone bath. After stirring 1 h, 8 ml (75 mmol) of N-
methoxy-N-methylacetamide was added quickly, and the solution was allowed to warm to

room temperature over 30 min. After quenching with aqueous NH4Cl, the mixture was diluted
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123 Internediate 60 Methyl 3-11-nmethyl-1

,2,4-triazol -5-vl) - 3- oxopr opanoat e NaH (7. 84q.

196 mmol of a 60% di spersion in oil) was added

portionwi se to a solution o0f226.18 g (34.5 minol) of

141-met hyl-111-1, 2, 4-tri azol - 5- ypet hanone (Ohta,
Kawasaki, 1|.: Fukuno A.: Yamashita, M : Tada,

T.:
with wab@a st ea(traqted OrisawithHEOA C. Bthe con(blrydg@pA@]]QWs were which washed

with REE 3 ot Gaitpdle eB, My SPRCAANALE 1o SR DT S

chronf¥itd @tpledain silfcatgel (1009 DEVD &)’lmtﬂ&),y gridieririekition €o m EtOAc in

slowy transferred 10 to IN HO over _ice. The m x

DCMMBIW&WP% Ehoal WatPbtaifed As nEI9eHR ot MSHES KN

L5 160 for

Cuto ARSI Rt o 0 oy 00, T . 72

(s, IH)hen concentrated to give an oil that was

chr omat ogr aphed on silica gel (100% DCM fol | owed by

gradient elution to 50% EtOAc in DCM. The title

InterhfRdRRE8E (5.3 g) was obtained as an oil. NMR 3. 78 (s,

3H), 4.11 (s, 2H), 4.22 (s, 3H), 7.94 (s, 11-1).

| ﬂfherfqmlag@ompound Wheesynddsiond ng:oabn@whd progsdure descnbed for
Int ’ ﬁél zed according to the procedure described for
nteryfif

diate 54. Int ConpoundDat a Met hyl

Iti'@?;hﬂ’ﬂ mar 0 - net hyl - V5 ([l (MFH) 258 Tor
n +imc§ﬁlznol ?

SM

1 -2-y1)-1,3-thilazol e- C91-. 18CIN302S
58 51 d&ethyytiaseNVR-mdthg8 (S, MSKES) GM8H)¢ 859 for. 03 (s,
1H) . 7.21 (s, 1H). N'N 20 Int iate 62 Met hyl
2] éﬁ'h%»‘*etpﬂzﬂé’%ﬂ.ﬁlt hi azdi€l75] Ig‘é?zgoxs ac
thiazole-5-carboxylate NMR: 3.92 (s, 6H), 8.04 (s, 1H).
Npy—N
1D
N =N
c1—
S O

Intermediate 59

Intermediate 59

The following Intermediate was synthesized as described for Intermediate 55.

Int | Compound Data SM
59 Methyl 2-amino-4-(1-methyl- MS (ES) (M+H)": 240 for Intermediate 60
1H-1 ,2,4—triazol-5-y1)-1 ,3- CgHgN50zS
thiazole-5-carboxylate NMR: 3.61 (s, 3H), 3.71 (s, 3H),
. _N 7.96 (s, 1H), 8.10 (s, 2H).
N™ \>
Rt
N N
H,N—
S ON
0
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124 2N O N-1orlosueeinimde. (9.3 g, 41

m nol) was added to a m xture of 7.52 g(41 mmol)

nmet hyl 3-(1-nmethyl-1H i m dazg| - 2-y1) - 3- oxopr opanoat e

(Internediate 63) and 7,5 g erlyst-15 resin in 400

m EtflAc followed by stirring for 1 hour at room

tenperature. The resin was filtered off and rinsed

with Et0OAc, Solvent was renoved fromthe filtrate and
Intenmpediate$0due was taken up in diethyl ether, insoluble
Methy!'3- [ Rl 18571 bl L&LSGH. 24 .2 LSRG th additional .
. iltrate and the
resi due was dissolved in ZOOdﬂ Ve bef ore addition
of 4.7 g (62 mnol) thiddrea. Therq'xture was heat ed

at reflex for 1 hour, thgn t veqt was renpved and
the residue was taken._ I'maqueus //Na2CG3.
10l nsol ubl e materi al s col | ect y filtration and

rinsed well with er, The solids were dried in vacua

t
o Wel 478 241 umgiobpt 4 A ditneEs RIS aftsdmegjonwise to &

o P 68 iy O SHNSEY M el
Kawasakie LnBiatog AG Y dbfibhita, I\); Tadd, iy, Konghatad. Ghen. Pharm. Bull, (1993),

synt hesi zed according to the procedure %gscri bedof?r
41(7}#%%?}% ing Q9! dimgthylcathopatedTha wudure wag hgated tq 90 3¢ for 2 hour

ks ati L) : bR Xy
o R RIS AP B Rl M g Bty st
to 1NaH@al ogatise. The hiirtusywhdimoughtad abaut pHEdithNaHIC R4, drenisatyrated

with R ynd biteied 4ioene s SRR Heomenaed BIOH eyei yefagiied over
anhy&road M0 2tHkn cdndBrkd tolglve ah Bi SRATRAL Bh@nfi®graphed on silica gel
(100% DCM followed by gradient elution to 50% EtOAc in DCM). The title compound (5.3

g) was obtained as an oil. NMR: 3.78 (s, 3H), 4.11 (s, 2H), 4.22 (s, 3H), 7.94 (s, 1H).

Intermediate 60

The following compound was synthesized according to the procedure described for

Intermediate 54.

Int | Compound Data SM

61 Methyl 2-chloro-4-(1-methyl- MS (ES) (M+H)": 258 for Intermediate 62
1H-imidazol-2-yl)-1,3-thiazole- | CoHgCIN;O,S
5-carboxylate NMR: 3.73 (s, 3H), 3.81 (s, 3H),

7.03 (s, 1H), 7.21 (s, 1H).

™~
N7
c—< |
S N

Intermediate 62

Methyl 2-amino-4-(1-methyl-1/-imidazol-2-yl)-1,3-thiazole-5-carboxylate
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15

o-( hlore-Psrich ne 14_dt

3-clitnethvlam de 4-isopropYl arnide

car hovht ¢ aud
To a st

irred a

sol ution of 2-chloro-5-dinethylca bfisonicotinie acid

(Internedi ate 66, 0.15 a,

inM, N-nethyl

i sopropyl
g, 1.31 innoles),

reaction, the reacti QM
acetate (10 m.) and vvz&sh

| ayers were separated. The
with 2N hydrochloric acid (Ix
bi carbonate solution (2 x 20

014 5 Mol es)

onpl eti on

Sorg I cNl ayer was
0 n),

), and brine

in dry
tetrahydrofuran (5 rtilL) was added HOBT (0.2 g,

1.31

nmor pholine (0.216 nL, 1.97 nrnoles),
am ne (0.0556 nL, O~
and the m xt
ni ght at room tenperature.yAft

l es) and [DC (0. 25
e s stirred over

of the

urfe was diluted with ethyl
h water (10 ni),

and t he
washed

sodi um

(Ix 10

I tV-lgdokwzfatidevol3yg, 41 hehol Wa@ Addsteto d WixasOsf 75D @41 mmol)

concentrated to afford O.

15 (82.2%

of the title

methyd Gnd onaigyl- ME-imadgze)-2- Yizhfb-omrppalmte (mmeﬂmm@g 1.5g

Ambe%%l 1)5 %er%ﬁ%fmo @t%‘% (fél,lgx_;{éﬁ‘?y gﬁ%mgqgrsllhé%at bt temperature. The

resin vas Bitered iofiff mdGthsed with EtOAc. Solvent was removed from the filtrate and the

2-Chl or o-5-di
residyeqyas tek%rmmﬁ EQ

yi.car

I soni. cot

e, Ihoal gl gl Sy SiHared aus Heksisea ith

addltlﬁﬁil e@i@r Aeo1leht $/4s Péﬂwve@l%m B8hte Rk %@x‘éﬁ@ge #8s dissolved in 200

I oro-4-fonnyl -N, N-di

i nt et hym cot 1 nam de

ml Mé@Ht@rfore ailditien 674.7(z (52 gnmal) Zhinvmeh €Be, mixfte twhae heasbdiati reflux for 1

hour, 1088, i B i A e P A g SR S

The ci ﬁl tate

B ROy N COs

InsoliterRtbriaPwhedI1b¥tel] 'bytﬂlirbtﬁﬁﬁaddhﬂi%e@ Weil%ﬂﬁdat@ﬁ/ The sohds were

filtration (2 x 25

to afford O, 28

dried grhecup afferdiegpal rgdafalsé tp'éﬁ eonyaundVEHIESY (MW%)

Coi i il 45 St Y3335 e BT ED: 7 oke ) Rcp P oo,

Intermediate 3

106-Chloro.tirinvl -

NaN- di met hyl - r deot i nai ni de

¢ MﬁJ? f01229

To

6- chl oro4 fimylm cotinic acid (Internediate 68, 4.0 g

reacti on S

Pll A hl C

Int

C@almdconcent rated. T

M was added thionyl

t %e%’lﬁ&%}n&% f#?&l{ﬂ(ﬁ&/&%ﬁﬁlegﬁéd&

chloride (20 in

concen

‘Pathe residue dry di%ﬁ oro

L), and

}Lflﬁ% & th§ gr(; cgdurg Ia‘éscribed for

Internfildigte S#or m (50 nth) was added and then vvashed W|th
carbonate—soluti

63

CDI—‘OOOOO'E""Q_C_)._QJ’\: Q_(O
=5
()
>
D
o

1Y S ST
Mida¥6a - ﬂ@-@&ﬂ(oﬁﬂﬁ)aﬁ&fté U

the reaction, the read
chl om net pane (\20 m),

y chl or
car tign (1 X
pncentrated to ord 4.
pnpound as thick brown g
H), 8 3.19 (s, 313) 6 7.
D. 07 (s, 11-1). 25Jul -el
Chl oi ro-4-f ornavi - ni cot

re ggpar at ed.

I +O =1
RYCHG R Y i
X, f10j0.2 h. After
tion mxture was di
water (50 nL) 20was
The organic | ayer
ic acid (1 x 50 nil
50 nL) and dri ed,
19 (89.7% of the
yrup. NMR (CDCl1):

78 (s, 1H), 8 8.51
-nedi ate 64
inic acid 127

Hien
Clméz%liﬂ?ﬂ')ethanone
| uted with

(@daen-Genryalez, B.;
J"X%%s, R. A.; Medio-

Sin}on, M.; Quilez-
title
sParde, Ji;Sepulveda-

(ﬁrqu%@J 1 Z%ballos-
Garcia, E., Synth. Comm.
(1990), 20(3), 321-31).

Intermediate 64

Ethyl 4-[(tert-butylamino)carbonyl]-2-chloro-1.3-thiazole-5-carboxylate
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To a stirred solution of tetramethyl piperidine (6.89
m., 40.8 mM in dry tetrahydrofuran (20 ME), n-butyl
[ithium (36.5 nm., 1.12 ni. ég 8 mMLM was added drop
wise at -78 "V for 15 rnin. “The reaction m xture was
stirred at -78 DC for 30 mn and at -50 "C for 30 mn.

6-Chl oro nicotinic aC|d(16 02|n|\/p di ssolved in
dry tetrahydrofuran (10 ni) ded dropW| se to the
above reaction mxturé at -78 'C. The
reaction m xture was |t| JS C for 30 mn and
at -50 C for 30 mn. thyl foimarnide (5 n)

was added dropw se at -78 fﬁ) 5 mn. The reaction

m xture was stirred at -78 Cfor 30 mn and at -50 C

T Qe %ge% oﬁ{é whs & AtheC0BPhEL hfé’fhd?lfan'éfb%oﬁsel@%é Shthesis of

reaction x ure s quenched 10w th 2N hydrochl oric
InternjGidate Aistaytirexwith ditemhnedidth6 endptbugdanbeeMSAESPL 21 iMy+1) for

Cl lﬂgéﬁﬁ\iaﬁ%%ﬁaﬁng&nﬁ%ﬁﬂ] ég\ﬁgg’ %I'E%j (eigt(%oﬁ_ﬁo col um

chromat ogr aphy, and the product was elided with 15%
ethyl acetate in petroleumether to get 1.01 g

M of the t|tIe compound. M5 (APO™" 186 (MAl)
0

er‘tl':ll'ﬁargid%% 1g§nro&vH3m1dJe57 75

1'  15- br ono- 444- ohet . i pyrktin- 2 y I-V-ot hviurea Br 0
To a m xture of

5- br ono- 2- (3- et hyl urei do
(internediate 2042, 0.1 6
m.), 2-brotrio-1-phenyl
was added and the reacti o e was heated to 80
for 16 h. The reactiong e was cooled to room
tenperature and concentrated under reduced pressure.
The a @stedta sotntoalof dschivero-&- dlhietlgfdcmbmuyl-\imtvetiniwi achd

(Interamii Syl 1SeE. tg?gs?’:ér%% P dry Vernysofuse 14 SEL 960 ;3BT (0.2
g 1 3?%%\45 By n{%tlg)’l Imori'gﬁ 2rls h‘fﬂ?,l (ggyggmm) Q)?rdyyﬁa@?ne (((1 088 mL,

0.65 thinb)es) §h<BEDCt(O 231d) ,‘1 38 Imﬁe)l@S)l and e qmzmmwps 81rtb‘¢1 qst nlght at room
tempqg{)ug'o %Zf@r cémplegion 2)f the react1<(>n 'theé reagtldn le%L?I'C (wa’s dglutl 21 ‘with thyl

acetate (10 mL) and washed with water (10 mL), and the layers were separated. The organic

=L

r pdi ne- 4- car bot hi oam de
0948 imml) in acetoni 3
PAO5 g, 0,53 mmol)

Xt

layer was washed with 2N hydrochloric acid (1x 10 mL), sodium bicarbonate solution (2 x 20
mL), and brine (1x 10 mL) respectively, then dried over MgSOs, then concentrated to afford
0.15 g (82.2%) of the title compound. MS (APCI): 270 (M+H") for C15HCIN;0; NMR:
1.22 (d, 6H), 3 2.8 (s, 3H), 6 3.1 (s, 3H), 4 4.19 (m, 1H), 8 7.66 (s, 1H), 6 8.3 (s, 1H).

Intermediate 66

2-Chloro-5-dimethylcarbamovyl-isonicotinic acid
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129 Cainms 1. A conpound of fomfla (XVIII) or a
phar maceutical ly acceptable salt thereof; wherein: X
is CHor N R29 is a 6-nenbered aryl or a 5- or
6- menbered hetcroaryl, whergign the aryl or heteroaryl
is optionally substituted on one or nore carbon atom
with one or nore RH, and wherein if the heteroary

c divpmiosasid @.629HnLnti. 2mynalpm ang dPBdeidreasy PEeOEHe (1@&7am|ty16 5
mmofi Gl b Eliortb g B AN R Pl iR B pigrpetiodn 07

g. 3.3anmcksRayé teabkiton Wﬂ@&épﬂ 41 4RC fvay db?s Q'ﬂita |pfh'¢ﬁ31ﬂa§é was ﬁltered and
substituted on carbon by one or

washgd; wigh ,cg]@@yzgpry 1he polkbwvas @@Vél tg Feﬂqmgrt@lluﬁnq thery g@lh:cteg by filtration
ieQ :
xR P D PL AT E BhNuhO & ple YERAFRUENS (apc:
229 (RbH )f(ﬁ"(é)Hg@lM3ﬁNm prioms,BYDy &2y97 (Ci38B] &8%¥¢ (s, 1H), 5 8.47 (s,
-N(1215) (Ri 0) and a nitrogen linked beteroeyclyl;
IH). wherein said G . 6al koxy may be optionally substltut ed
on carbon by one or nore R17; and wherein if said
nitrogen |inked heterocyclyl contains an NH noiety
Interpfediatai6? r ogen may be optionally substituted by a group
6-Ch elected fromR Re, .lei and R7 are substituents on
Fently sel ected from
20hal o, nitro, cyano, hydroxy, am no, carboxy,
ear barnoyl, nercapto, sul phanoyl, C3_6al kyl, C2..
6al kenyl , C2 6al kynyl, C1 koxy, C1_ 6a| kanoyl ,
Cl. 6al kanoyl oxy" V- (Cl_6alkly1) athi no,
C _bal kanoyl arni no, N (C1 e?.c har noyl ,
N, NN (C3_6(il kyl) 2ear bar . kyl S(0). wherein a
is 0 to 2, C3,6alkoxyea on,yl, |
C3. 6al koxycar bonyl a C3. 6alkyl)sulphamoyl,
Aci VACl6alkyl) 7sul phar noyl , Cl1. 6al kyi sul phonyl am no,

C ar PeeNetaLl-form et @ftidey/ iy dintenhedigie 58RP.0 R . ARARELs added
i ndependent |y of each other Qgﬁ/} be opti onal |

thionyl hadridee e Pnanskihe é@lubgn BABraBRAb Fas 11 6.3:at 4R dCwHeq tenetion
mlxtdrg w%@ gl}]clgﬁtgﬁg i &Jgf{l 5G] g&fgﬁrbgﬂh %‘t‘% u@& E&&édtangglbeg washed with

sodluﬁﬁbleﬂbeﬁfaté Ecﬂﬁ‘hcﬂﬁ@ x RimIanOrgatieGa g evas deied eﬁtﬁanicblytrated To the

sel ected from hydrogen, Cl_6al kyl, C3.6a J ko
residue dry dichloro metharie (30 mL) was a?Ided and to this 2,6~ ut1d1ne (2. 67 mL, 21.5 mM)

and 2M solution of N,N dimethyl amine was added and refluxed for 2 h. After completion of
the reaction, the reaction mixture was diluted with dichloro methane (20 mL), water (50 mL)
was added and the layers were separated. The organic layer was washed with 2N hydrochloric
acid (1 x 50 mL), bicarbonate solution (1 x 50 mL) and dried, concentrated to afford 4.1 g
(89.7%) of the title compound as thick brown syrup. NMR (CDCl5): 62.92 (s, 3H), 8 3.19 (s,
3H) 6 7.78 (s, 1H), & 8.51 (s, 1H), 6 10.07 (s, 1H).

Intermediate 68

6-Chloro-4-formyl-nicotinic acid
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oal kanoy-1, carboeyelyi or heterocyclyl: wherein R15
and R i ndependently of each other may 130 be
optionally substituted on c on by one or nore R21;
and Werein if said heterocyclyl contains an NE

noi ety that nitrogen may be optionally substituted by
a group selected fromR22; _oO Rs, R', R', R213 and
R22 are independently sel ec ed® rom G _oal kyl,

C3. 6cycl oal kyl , CH6al kano .Opalkylsulphonyl,

a .6alkoxycarbanyl, ear ha xj

N- (Cl_6al kyl I'i car banmoylgl™ "N henzyl ,
benzyl oxycar bonyl, &l ve and phenyi sul phonyi ; wherein
R3lo mmedwolwlonr@;_fgetmtﬁémpm@eg éfng%mh 0 ) imdtyt her

tetrahr?@?oﬁ/lﬁggﬁg ao@g yy ﬁ#lg‘ﬁ&%é %@d é?lg Iﬁg{:@ggr@é A ?Bea(ﬁgzd drop wise

at -78 8¢ €6t 180nfn Phe Feattdon Mmixtie ,wa@)sﬁfréd) at +ARNCofoy 30 min and at -50 °C for

30 miigfér o Sogolilcoqnf‘g]:lg%g 5y l | uor on@pso 1}?{3& t%g?ﬁargf?li’(%’(lo mL)
was (ﬂﬁ& Pﬂﬁé\'lsee&) Eﬁ)é(%ove &EMJ)n e 1 ARL BY.H8PAI PR reaction mixture

met hy tuni no, I et am no,
was d‘&l—rl’edet hZBI ¢ foir BY n@imiand at -éO éCyfbaBﬂ mm Dry dlmethyl formamide (5 mL)

s AREEEBL AR, o CLILCALDOTNL o et 78 °C fr 30 mi

and aIN' SRecYok N’O%lﬁ)’AE@F faa @Qﬂlbletlﬁﬁbhﬁlbtr@dcﬁon abattoh MiRture was quenched

t hyl sul phi nyl, ethylsul phinyl, mesy

with éNdemﬂhbimr@O mlr)@ectr@etytwtb @ﬁvl acetase é?t % X edp Horgpnic layer dried

over Nﬁdﬁ@ﬁ@@@ [}ﬁ%ﬁ%ﬂ% e\ggd Isl:j}eﬁ h %g€1¥r6he was ﬁubjoected to column

chromhioBe th | dntl itheOprodh e tatak RHAEIDYth 15%. ctifyl @odtme i fetfleum ether to get
formula (XVII| or ]“Pharnaceutlcalyé{gcce tabl e sal t
gow

1.01 gt £9%) Ofatéle itlgicon Rior LN QMR
dlnyl, 20and phenyl
%%@é,? %gﬁg&rﬁﬁ]ﬁy?m t%ﬁg giz%s ‘or phenyl may be
optionally substituted on one or nore carbon atomw th
one_or nore R), 3. A conpound of formula (XVIiIl), or
Intermediatefdceutical |y acceptabl e salt thereof, as claimed
N-(5 1o AL (M pheR{1. £5 KM A MG o R Nﬁetﬁw‘a?éao a
yI, a C 4hal oal Kyl, or phe . A
conpound according to any one of 2 nB 1 2 wher ei n
sai d compound is a conmpound in acegrd with formnul a
(XVII1): Rn 131 or a pharmacest(ic Ily acceptable salt
t her eof , wher ei n: S __N

To a mixture of 5-bromo-2-(3-ethylureido)pyridine-4-carbothioamide (Intermediate
42, 0.146 g, 0.48 mmol) in acetonitrile (3 mL), 2-bromo-1-phenylethanone (0.105 g, 0.53
mmol) was added and the reaction mixture was heated to 80 © for 16 h. The reaction mixture
was cooled to room temperature and concentrated under reduced pressure. The resulting
solids were filtered and washed with acetonitrile to yield 164 mg of the title compound as an

off-white solid.
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Xis ., ff or N Ring Bis selected fromthe
group consisting of thiazolyl, pyridyl,

1, 3-benzot hi azol yl, phenyl, imdazo[1, 2-a] pyridirtyl,
4- oxo- 1/ 1-qui nolinyl, and 2i2¥o0- 1H pyri dyl ; R5
I s hydroxy, am no, a Ci 4al koxy, an N-(Cl4al kyeam no,

LOE SN T STorior e drs, HANR £300HY fsDMSO: 1.08
(t, SHOPS 1AL Y SHBSY L L9 S06n OfHYTPISE (£ ALNONOBRANYm, 2H), 8.47

th one mor e Rn; erein N ( al kyDam no,

(s, |, ADO(€ lirp) k93 katind.3%(s, NHJ.C3. 6¢cycl oal kyDam no may be

optionally substituted on one or nore carbon atons
with one or nore R21; and R29 is selected from
the group consisting of pyridyl, thiazolyi, and
phenyl ; wherein the pyridyl, thiazol2,4 or phenyl may
be optionally substituted an one or nore carbon atom
with one or nore R 11; and wherein if R29 is thiazolyi
the hydrogen of the -NH noiety the hydrogen may be
optionally substituted with a group selected from R8.
155. A pharmaceuti cal conpositionprising a conpound of
any one of Clainms 1 -4, or a pharmaceutically
acceptable salt thereof, and a pharmaceutically
acceptabl e excipient or carrier. 6. A conpound of any
one of Clainms 1 -4, or a pharnaceutically acceptable
salt thereof, 20for use in production of an
anti-bacterial effect in a warm bl ooded animal. 7. A
conpound of any one of Clains 1 -4, or a
pharmaceutically acceptable salt thereof for use in

i nhibition of bacterial DN A gyrase andl or

t opoi sonexase IV in a warm bl ooded animal. 8. A
conpound of any one of Clains 1 -4, or a
pharmaceutically acceptable salt hereof, for use in
the treatnment of a bacterial infection in a

war m bl ooded ani mal, 9; A conpoundone of Clains 1 -4,
or a pharmaceutically acceptable salt thereof, 30for
use in the treatnent of conununityi-acquired

pri eurnoni ae, hospital-acquired pneunoni ae, skin and
skin structure infections, acute exacerbation of
chronic bronchitis, acute sinusitis, acute otitis
nmedi a, catheter-related sepsis, febrile neutropenia,
osteonyelitis, enclocarditis, urinary tract

i nfections, Penicillin-resistant Streptococcus
pneunoni ae, nethicillin-resistant Staphyl ococcus
m nus, nethicill;n-resistant Staphyl ococcus

epi derm di s or Vancornyci n-Resi stant Enterococci .
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Claims

1. A compound of formula (XVIII):

R3

(XVIID)
or a pharmaceutically acceptable salt thereof, wherein:

XisCHorN;

R* is a 6-membered aryl or a 5- or 6-membered heteroaryl, wherein the aryl or
heteroaryl is optionally substituted on one or more carbon atom with one or more R''; and
wherein if the heteroaryl comprises a —-NH- moiety the hydrogen may be optionally substituted
with a group selected from RE:

R! is selected from Cisalkyl, C,¢alkenyl, Cysalkynyl or C;_cycloalkyl; wherein R!
may be optionally substituted on carbon by one or more R®;

Ring B is carbocyclyl or heterocyclyl; wherein if said heterocyclyl contains an NH
moiety that nitrogen may be optionally substituted by a group selected from R

R’ is selected from hydroxy, Cysalkoxy, -N(R'*)(R'®) and a nitrogen linked
heterocyclyl; wherein said C,_salkoxy may be optionally substituted on carbon by one or more
R'7; and wherein if said nitrogen linked heterocyclyl contains an NH moiety that nitrogen
may be optionally substituted by a group selected from RS

R®, R" and R" are substituents on carbon and are each independently selected from
halo, nitro, cyano, hydroxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, C,_¢alkyl, C,.
salkenyl, Cysalkynyl, C,salkoxy, C.¢alkanoyl, C,.salkanoyloxy, N-(C,.¢alkyl)amino, N,N-
(Cy¢alkyl),amino, C_salkanoylamino, N-(C,.salkyl)carbamoyl, N,N-(C,.salkyl),carbamoyl,
C1.6alkylS(O), wherein a is 0 to 2, C_salkoxycarbonyl, C,.¢alkoxycarbonylamino, N-(C;.
salkyl)sulphamoyl, N, N-(C;_salkyl),sulphamoyl, C;.¢alkylsulphonylamino, carbocyclyl or
heterocyclyl; wherein R, R' and R!” independently of each other may be optionally
substituted on carbon by one or more R'*; and wherein if said heterocyclyl contains an NH
moiety that nitrogen may be optionally substituted by a group selected from R?;

R" and R are independently selected from hydrogen, Cy.¢alkyl, Cy.¢alkoxy, C,.

salkanoyl, carbocyclyl or heterocyclyl; wherein R'® and R'S independently of each other may
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be optionally substituted on carbon by one or more R?!; and wherein if said heterocyclyl
contains an NH moiety that nitrogen may be optionally substituted by a group selected from
RZ

Rs, R14, Rls, R and R*? are independently selected from C,salkyl, Cs.scycloalkyl,
Ci.salkanoyl, C;_salkylsulphonyl, C;.salkoxycarbonyl, carbamoyl, N-(C;_salkyl)carbamoyl,
N,N-(Cy.salkyl)carbamoyl, benzyl, benzyloxycarbonyl, benzoyl and phenylsulphonyl; wherein
R® R R'®, R and R?* independently of each other may be optionally substituted on carbon
by one or more R*; and

R", R* and R® are independently selected from halo, nitro, cyano, hydroxy,
trifluoromethoxy, trifluoromethyl, amino, carboxy, carbamoyl, mercapto, sulphamoyl, methyl,
ethyl, methoxy, ethoxy, acetyl, acetoxy, methylamino, ethylamino, dimethylamino,
diethylamino, N-methylN-ethylamino, acetylamino, N-methylcarbamoyl, N-ethylcarbamoyl,
N,N-dimethylcarbamoyl, N, N-diethylcarbamoyl, N-methylN-ethylcarbamoyl, methylthio,
ethylthio, methylsulphinyl, ethylsulphinyl, mesyl, ethylsulphonyl, methoxycarbonyl,
ethoxycarbonyl, Nmethylsulphamoyl, N-ethylsulphamoyl, N, N-dimethylsulphamoyl, N,N-
diethylsulphamoyl or N-methylN-ethylsulphamoyl.

2. A compound of formula (XVIII), or a pharmaceutically acceptable salt thereof, as
claimed in claim 1 wherein R” is selected from the group consisting of pyridinyl, thiazolyl,
and phenyl, wherein the pyridinyl, thiazolyl or phenyl may be optionally substituted on one or

more carbon atom with one or more R'%.

3. A compound of formula (XVIII), or a pharmaceutically acceptable salt thereof, as

claimed in claim 1 or claim 2 wherein R'! is a halo, a C;4alkyl, a C; 4haloalkyl, or phenyl.

4. A compound according to any one of Claims 1 - 2, wherein said compound is a

compound in accord with formula (XVIII):

T (¢
o X s
R1\NJ\N/KNl )

(XVIID)
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or a pharmaceutically acceptable salt thereof, wherein:

XisCHorN;

Ring B is selected from the group consisting of thiazolyl, pyridyl, 1,3-benzothiazolyl,
phenyl, imidazo[1,2-a]pyridinyl, 4-oxo-1H-quinolinyl, and 2-oxo-1H-pyridyl;

R’is hydroxy, amino, a C;4alkoxy, an N-(C;4alkyl)amino, an N,N-(C,4alkyl)amino, or
an N-(Cj.¢cycloalkyl)amino, wherein the C;alkoxy is optionally substituted on one or more
carbon atoms with one or more R'”; and wherein N-(C,4alkyl)amino, N,N-(C;4alkyl),amino, or
N-(Cs.¢cycloalkyl)amino may be optionally substituted on one or more carbon atoms with one
or more R?!; and

R is selected from the group consisting of pyridyl, thiazolyl, and phenyl, wherein the
pyridyl, thiazolyl or phenyl may be optionally substituted on one or more carbon atom with one
or more R''; and wherein if R? is thiazolyl the hydrogen of the -NH- moiety the hydrogen may
be optionally substituted with a group selected from R®.

5. A pharmaceutical composition comprising a compound of any one of Claims 1 -4, ora
pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable excipient or

carrier.

6. A compound of any one of Claims 1 - 4, or a pharmaceutically acceptable salt thereof,

for use in production of an anti-bacterial effect in a warm-blooded animal.

. A compound of any one of Claims 1 - 4, or a pharmaceutically acceptable salt thereof,
for use in inhibition of bacterial DNA gyrase and/or topoisomerase IV in a warm-blooded

animal.

8. A compound of any one of Claims 1 - 4, or a pharmaceutically acceptable salt thereof,

for use in the treatment of a bacterial infection in a warm-blooded animal.

9. A compound of any one of Claims 1 - 4, 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
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Staphylococcus aureus, methicillin-resistant Staphylococcus epidermidis or

Vancomycin-Resistant Enterococci.



