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WD 2008/ 068470 PCT/ GB2007/ 004624 . ANTI BACTERI AL
POLYCYCLI C UREA COVPOUNDS The present invention
WO 20081068176 0 conpounds whi ch denonstrat e anti baPCEGBa007/004624
activity, processes for their preparation,
phar maceuti cal conpositions containing them as the

active 5 ingf | S$kedSc ahents and

to their use Tl%%h(fe{%mﬁﬁa%u%gﬁ%rlg 6(}& anents for

use in the treatnent of bacteri aI infections in

war m bl ooded ani mal s such as humans. In particular

t hijge ArBaBIThY Qftioh BIALED cb Fs@mp QU cHRREthke Jn@ibaété}fa1 activity,

treatment of bacteri al ections in warm bl ooded
procegagsrar beis prepamior @hﬁﬁ@cmﬁ*ﬁftléomﬁlﬁlw|canqaynrtgdh@m as g active
ingrelent, A8 e O Rl b R R LA Bhgts fo
use inghrertrginand etbagterirkinEciasin wermrblvadel arlings surthes hamar;snhi
partlcul%r tg}g 1&6?& ar% rei teé?cggclg i t | osﬁl%gﬁlll gn { Iebtr%l%lgé(rfg IEJES%C% %ge%aons
in wmlbldoded&mirﬁalst suck bg Mins agere Ppaiticwlailg ko the nﬁeerrftthqse compounds in
h avatﬁpabl y bac% r| al tglent s Wl bbe |2§ ect ive. In
the mioy @mea PSRy ﬁge?fﬁ’g‘i‘“b‘g PR RIPFHOGS s
warnblddaéd ﬁnﬁl&l‘s@@cﬁﬂ dsihu@af. G am negative pathogens.

Antibjotic conmpounds with 15 effective activity

aghrsisternagional apigiebiolngice] PEAHHLY CPBHIUSE ERXPIRsS mpﬁ%@@ﬁ%m
that BE @yvEIBMG! & anibioiCRREERS c%ﬁld*}@é{l'lt']ﬂ s@aifd QRAGSOREER B

activity. The conpounds of the present 1nvention are
availpllg anighagtesig] agente siill beinafedtivetIn isendial hagteripbrsithogees magydbe

[

olasfiid R e P RTIRIRL KRR I euld B RAThLIY Eompounds with
effecﬁlve eq:it\m@gmnstfbn‘dh Guayemisaivt end Granan@apw pathqgem eiry generally

f
fegardtg& CIES %W il e’fﬁg Ssé’e‘:tg%t {:ac?%lﬁ%aﬁ? %‘%}P?““t%% ftﬁs B{es%%‘ﬁ &Pve‘““’n are
regatlicll bs effdctivé Ogadiisabbith Gfra&n-fpbﬁm’d dhe cbRgip iGrath-negative paiegts.

once estabplished. Exa ch strains ar
meUFRRPPITYF &S Y © n@wﬁﬁg Bleygefea@ erogecct %ﬁsﬂymw and
myc@&mhal dré pmlaﬁm;slmha& %@@‘dk@&&hé‘@&@wpﬁﬁnﬁif@&kh‘iz{n@ GEUE which
enicillin resistant St reEt ococcus

are bﬁﬂé‘@}ffﬁé‘h%@e’c& Aad difiqultsp erafisate Stoanthe Batpip byl erygent once
estaﬂlﬁﬁ@d E&&npll@@f é%l?gtﬁa'il{s%ge ﬁleﬂhﬂ:'ﬂﬁﬁ‘ Hs)éta%{ §t Vo\égccu aureus

antibiotic for treatnent of [ast resort such
(MRSAg,i myethisillin pBis@nbgoapdatemiegativp a@hlu@@wscu(MRﬁ‘éWe)om}mﬂhn resistant

Szre){%‘ac%y el?mbf?za{f‘an%' r}{&lﬁﬁlg Pés ds?a%t 2 n{qc&c%? Za%gilu ;?d W th

ari ous toxici roto
Fu ﬂ“hhpnefnmreé cllmna:llymﬁﬁt;twerqntlblbtm fdr yreat&retli dfdast easom bt such resistant

t
Grar R R et SRR Flasy St PR ER gy esdeiated with
varlcﬁis@@dMu&sahﬁhfdﬁigdﬁbhfﬁ@xtch?Sﬁlrﬁig@iﬁrs ah@ R sEiRfoHASI, antibacterial

effective in the treairrent an %am positive
resisiRCH gERECTIIHRI QRer gISOPREHPS e P ARACHES: d Bisseshivee is

incrBRG At 4 fichdyQ¥R ‘%Qﬁleﬁ%ﬂ%& ag&fls BYCAhdaSss CFediRE I8 treatment of
gui nol ones "and nacr des used for the treatnent of

Gramyegitive phegeat. ghgredy dlea nawmereasiegiesisanecrppeaiingdovryds agents

G311, D RARSELAL SAR) DR OEH Rl bP B c

infeetidns, also caused by certain Gram negative strains including H.influenzae and

M.catarrhalis.
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Consequently, in order to overcone the threat of
W despread nmulti-drug resistant organisnms, there is
w@ro0s/6s300 Ng need to devel op new anti biotics, PCT/GB2007/004624
particularly those with either a novel nechani sm of
action and/or containi ng ned phar macophoric groups.
Deoxyri bonucl eic acid (DNA) gyrase is a nenber of the
t ypenstduefidyyiit yrdef topveropak aﬁmeawsndda@tea&ﬁmtr &lug H%%tant
opol ogi cal state of in cells
orgaré theyg ig an Qg\gomglng%tg% evelep n%glt@iq)cs ppg;h:glarly those with either

a noxtepﬁl@d:lﬁﬁﬁﬁfcﬁ?aeﬁoﬂia‘iﬁ/dr B@ntfuﬁi%g 8N PhLE R ALRRQST ne
tri phosphat e droI ySis to alter the topol ogy of

Dm@%yﬂ W’@wm N >aays4S@ ifta meplay|of thettypenld éanibrafak s
BNA S e
topmb(?hel%rﬁ‘s%g Hi3 roenglgiaﬁ:e %cédoﬂ%hc%f %ﬁ%gf %ﬁ% iﬂ%@llg @’h?}élggkﬁi k& . 2001,
Ann. gy eBiockim. g003 OehiSer Ryed Hdmzqﬁsmnqrasebmetther free @edkyi feom adenosine

o HALEPIPR A0 AL ATBEBRE ol BN AP e

doubteastmhdddsbreadd irt tho Mlﬂ:ﬂiat}&mgeﬁamse@y ttayugh tBEBe@y4rid resealing

an A2B2 tet i c _conpl ex. unit of
the DRk 008 st o R POt o B e A erianad 5 maue among
topoi@B@adel NYitsBabAlitd AindbMe AegRiQE SRIHRs Inyd DRNIANThE 884y onsists
transi ent coval ent link to DNA during

that f
of twgﬁl?%gr ng 33@ grrhandgyeh foree 1o i) telsamaiopppploriBhe A
subufty 6 é%lré/s% '(§¥1§3f) 155901@9@1& Iﬁltlﬁrb?ééka?ge"!nhtﬁesteglﬁn £ &%orﬁb’iﬁﬁgn t

to transl free energy rom h S to
consryeft igrasieirepirie ﬂaﬂﬁ fgrge therfrappient CQMleymfémk taPNendising strand

:
s s BRRTRS 20 SR, o 0P DL BRI
subugigifol tmmslateom)frmr@@mm Nydrolgsipto thacmﬂfgrmaﬁsnm mhankgb & ther
| nked rcul ar bacteri al
enzy%g rﬁ%&r%gsalg pfcg g{ri‘n% Heed ancﬁb)gg‘prle?eé & on. This enz ynme is
C | Aseher cbﬁsieﬁted dnd essEMAL y¢ HIEpodeheas indbheteria) dallb@r

tetra csIruturef d fromsubunjts horm ous
topois GO TN, Srpanial Sedprooasiblp et scpipaiag 1o SBkd el FleR pagerial

chrorh@io\ﬁ@@ ProdMécdse r@mdattoaml.s &mms&abé&y R b &N byrase and has
bacterial species is high. Therefore, conmpounds that

a simyilag (gERMeFic et forperbirom Sybsiis Bemolegans de Ghmdand feGyr B. The
over;ﬂpste@lﬁktnb@ dentit9 bé%b@%ira&vﬁﬂdtt@b Sﬁéraké][\?ﬂ Alﬁere%cféxgl%ﬁgcles
oi soner ase . as Is t case for existin
is hl&ﬁlquhféPfgrﬁe cmmmd@theﬂmbtsbaewade I toqoolsm@mseswrmemdxs potential

0 0
o infbE Plafbets 1 ceffe) P Bhase it [V ORHEAREN B Pt e fogevisine
qqujlrmemmhbmlaMMaxWaﬂ ko]tﬁ’ﬂﬁ,r’]“rmrls Waﬁ)bmph Habpies). (e. g.

VB SRRE Do Pkl B RESH AT A it pRinplgaes and
the canﬂatﬂﬁ ’Hfbdquﬁﬂoﬂk&eﬁ (ees. aﬁi‘dﬂ(ﬁgbﬂlﬂ)’uﬁéa gro@%‘ggé;:&ﬁi'\n/: a)(zzﬁpgz%lfﬂgﬂlaﬁxw

. d X
inhiogygheRR AghrtaRege Fglyetidn 503y 3@%7 enaygirser &ap therird ssbupits
cova@ﬁtlﬁéﬂmﬂ]@&ﬁQ\FltthNAé(bﬂ%a' ROk X, 20RO ARG, Mlog&dBﬁ)Q

resul rimary target of theée conmpoun
Rev. \%#178 3398W@“%%%@ this clagg efipstibpstariaks alsgininbik topeisomerase IV and
o S PO B 8 i 3067 RS o g,
quinaloyss ﬂmmweasfel anvpaqtcmatsemﬂian@ gnetiated maamntygaypnmbtluﬁmm the
targefsﬁﬂr(ﬁ %grcase? o] dc‘isrBS ?QJIE'I_)‘S Spg g%lrncEasm%@r@ElemlaH ée\qfﬁl
orgalﬂﬁﬂ@/irfbﬁﬂﬁigﬂ? Bﬁﬂuﬁﬁﬂﬁﬁp%&&ﬁﬁ preumoniae (Hooper, D. C., 2002, The
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-3 Lancet Infectious D seases 2: 530-538). In
addi tion, quinolones, as a chem cal class, suffer

wo e@s068axe ¢ si de effects, including arthropat hpCT/B&2007/004624
prevents their use in children (Lipsky, B. A and
Baker, C. A, 1999, din. 43 ect. Ds. 28: 352-364).
Furthernore, the potential for cardiotoxicity, as

Lanc@ngfdtiedue tidyisep 05 30755 i 1aAddifiod, @indlbined, B £ EheMical BRSs, suffer
ited as a_toxicity 5 concern for quinol ones

b ] ) ] ..
from ﬁqe%g Ség%?f@%e%lpgmg l%ﬁb‘iﬁﬁgth}aflm BIPVHhEiE < 1a Khilrenfdpsby, B. A.
and Hatlé, BYA23699, kt@ilhi m@éAm @;ﬁ. dz\@ﬂiLm-aeamer%ém%% %ﬁer%tﬁn:ﬁ@l fyrB

subuni t ( Maxwel |, awson,

cardiqtepicits a5 predivted byChelamgagon oBBe QI3jnterThlchasdwerasiicdss ataicity

r ucts isolated from Streptornyces spp.,
Mmc%ﬁ%ﬁﬁ@ggﬁgggmhich are novobi oci n, chlorobiocin and

C Olthererany ssiverapknowal nahoelghodieeinbibitors ©f DPOAI gyt sseah@ cpmbentvith

i.nhi b t f e, their ther t ility. i
o A SR B G R b
Med.[nret B a183a03). ThEcammaagatd nturllgabdictsdsdldex e |Strepromyces

). Anot her_ nat ur al

1997, Trends M crobiol. 5: 102-1Q9).
52 R Ty A PO YoB B IS ODiog 4 PRI A lghioush these
compdUidnird pdtént ilHEbiRYCHIADNA LS, TRy th¥Rp&Hic AliBtyli§ BinptLaue to
fron1StreptOQ%ees filipensis (Watanabe, J. et al 1994,

toxicify insgykppigt andsppor peneggion induppimesyiye dagteri@agwell, A. 1997,

Tren@3{cRsHiol ZVA 094 08 Anothdendtal BbdlcRb b it ‘3? §oﬂd?ﬁﬁg{ talggtrsréhe

ant |cba.cter| al agent show ng activity only again
GyrBetybuisit ig tlieadyclogpaislines, wWiniglk ard asolasgd 1@ Sirepiomiaen filipanlyis

ts they ..37:4-2 2 : thetic .
o S P ey a L 7 PRR Dl no BB gL aa e
cycloflogalisase paseintibataial kgeatwhoiving dedvisy dnly Egrinse xangpdubacterial
.CO [ins al ni.ng_conpouyn ar SGLd [ n patent
speciEpiFRudey No RAarBP s B e B el P Rper it
hesyatheds oititoss tBaNnFIgetnbisB aiRind@s DN ggadehind GopoabaliaselV are
| ication WO 02/ 060879, and pyrazol e conpounds are

a
knowinh e a5t or HepRleetRUmag BRI FOmRRHRSS AEDYrA 1 hedian patent
appliBA{of ALmbSOW OB A 53 . 5 Abicy aiZaRRsGrfARi i P ok latesdi88ibed in

certain applications describing anti-bacteri al

paten¢ apriisefirdsW ORBAB087 D 28d pYr2zop coaBngs7Ea described in patent
appli%i%g ©3 /52485 (0@ &@i@g,%%g’ﬁggv\ﬂg@%ﬁ&%%g? gls@ﬂﬁ)flished certain

W2006/ 092608. " W have di scovered a new class o
applicaiopodascsbing g hbautesialigmindundso W Q205626149 WINA06/287544,

woz%pé/@%&“@dzo?ﬂ?‘/g%%@gi WOPBHE55255Y and G odb 382408, ¢ Pe

esent 1nveéen ere 1s provided a conpound o
f oWmhhee discpvered RBgwnclafs ¢ffkdnPounddlwhidB aRsusefbl R idhiBtib ONA

gyrasgazld / or topoisomerase IV.

According to the present invention there is provided a compound of formula (I):

R,

1 5
R = R
LA
R2 : O

@

wherein:
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wher ei n: WD 2008/ 068470 PCT/ GB2007/004624 -4 Rl is

sel ected from Cl_6alkyl, C2 6al kenyl, C2.6al kynyl or
w@08oysaroal kyl ; wherein R may be optional | yPCT/GB2007/004624

substituted on carbon by one or nore R6; R2 is

sel ected from hydrogen or -@t 6al kyl; wherein said

Cl. 6al kyl may be optionally substltut ed by one or

hmiilqs YRS ondeRes Qlatﬁmerﬁﬁlmﬂﬁﬁwﬂ bP0).ad16alkylyRBgein R'

ydroxy, nitro 5 and am no; or and R2 together
may hej apbiondily snbaifuseseen %aéquycqlﬂetohwrealf‘e attached form a

22{2§£ %"féé‘t‘éd'ffmﬁ hﬁgs%e LY ddﬁqﬁ%ﬁeraﬁfsﬁa@qxﬁkﬁ@navb%pﬁ&mly

S onal on carbon by one or nore
substiRrtpd hyldna/dremcee proups indéngndrmtlyselested fremmplegeyenpthariesy Htro
d -NH noiety that nitrogen may be optionally
andagiifstituted by a group selected fromR8; 10 R3 and R4

aree ;e whd W trogiies with thanidoperatodvidclethepak aﬁ@ﬂdi@@’émntelnt |y
sel ected from

hal o, nit.ra, cyano, hdox,.a'n,
hetereaBoHYE: WAy IR B g AF BRI ee AR prbon by
one o%o@@kk QRY Wherer 1B ik Netytbey il ribg eduaxis arCN Eahéﬁaﬂyolydt pitrogen
6al kanoyl oxy, N-(Cl _6al ky I}{am nRo,
maYN: pptiogall Rtwt}@b}’r? ﬂ‘t’ﬁ)upéﬂleﬁﬁfi I ani no,

' A GERsBIRERY from hal
M ek ¥ i%’i’%?%%%%;‘?dﬂ %ﬁ%%céfdgm k%g;z)%) Sear bgerr%yrm e
nitro,1¢ya@y, h§dioky;ag(ii®), garhprer, earpamgoylgmercepio,sulp amoyl, C;.¢alky

Cs. @%et‘x%lb aﬁ%ﬁrgﬁl) SS%M{?X%’D%[ g@h@@%{élgw g]s Ui p glrlr(g?arfnno
N, N-@;. 6k Byahind, ﬁhguligalnajflamnnm, N- (Sasd@c’d)y@ﬂbymo - or f
NN@@ Al g BAC Rt S R ateaaRASHLN. 1
Ci. 6&6@5(@) WREr€in Bilél-o tocl) @1 \gdlbm@/k:atrl)of]yl ﬁleﬁﬂkh}QtC@HbOEﬂmh.ylb
N-Copkaimaphy b - oty st et rde ey oo,

carb cRARS. cQ’hetleroc?ﬂylszWWefﬁu{lRf ARl Rﬁ&h&@SndbhtljRBf ¢ualy ofher may be
e’ 'same or different

optiorallyasehIsHan FEPOBE) Ph"eors%% Roks o FRGF @I R ORog cqptains
an I(]]Ht &gﬁﬁ%e it %eﬂ hﬁg ﬁo&ll%ﬁﬁ%ﬁﬁl@é@l weat %{)&iﬁ%fécteﬁ from R'%;

group; ef drawn is and is ortho

t ont ils@ RbRZi\i@(l@}anth\rabwp R’ mey heithg spmg or differetfier ei n
t hgtls 11, d Netsrosygl éf&lgg{&l‘fg’ rﬁ%’ﬁearh Sin@br di¥fkreJ0I €1y

rogen may I ona st ituted 25 by a
gr Qe A4 zemtreglenfdonmlﬁﬂg'35 o mgmBeneé hesenobydip grapip; wherein the

e SRS, SR PALRIEAL QR SRRSO B

sa1d5h'éfé§icbréllbt 26upBontingraa UNHS elotaty et ditrogankiay; beRiptipmally substituted
sel ected from hydroxy, Cl_6al koxy, N(RL5)(R16) and a
by argrevoglentef fioRER 5 het er ocycl yl ; wherein said Cl_6al koxy

rm)Rﬂ?ngpédr mzélglb’orsﬂé{é%c'ytzlﬂ Q&‘he&‘ih 1§ 341D aBteloyy dyleomaingan eNH-

erein if Said nitrogen |inke

molhmtmt @ﬁgﬂgewmazbmmongﬂsawbstmﬁdﬁﬁagf%»ptsﬁ'ﬁ'ftefﬂf@%ben may
o é?l% LA HonSHRRLAE BL SRy, aN@9HO%)38H 8 GitREeh iR

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”, R! and R" are substituents on carbon and are each independently selected

from halo, nitro, cyano, hydroxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl,
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R6, R7, R 1 and R1l7 are substituents on carbon and are

each independently selected fromhalo, nitro, cyano,
wWhy@sos8470 ani no, car boxy, carbanoyl, nercapt o, PCT/GB2007/004624

sul phanoyl, WD 2008/ 068470 PCT/ GB2007/004624 -5

Cl_6alkyl, C2_6al kenyl, Cz56al kynyl, Cl_6al koxy,

Cl_6al kanoyl ~ C1_6al kanoyl oxy, N-(Cl _6al kyl ) am no,

C CClanka 1ka A NE, fax§at kanaNdAre
1631%?‘- el 6al L%:aar amjilfa I\I-&?CI Ikl;%lﬁ)l)k%rz:og}oggnog
N-(Cgalk ]é@fklgﬂpé% @%@ sileraming, Cssa&atwlgnmo N(Cy.galkyl)carbamoyl,

I
M-t ARG D s, DR S b0 bBRabom
Ci. eal@lxs@aﬂbhwlsminph&v}rﬁﬁ]i atkiyheylplrandyb Y AH - sadeyDhwipbrmoylc | yI
d t f h
cra R Tl SR B RSO R LA 50 ar@s{%ne
1ndepemdemby ef mmmhamay whetenalyi éubst&utdd bstzebmcmcmel or more R'?; and
at n| en m

whergPtH SR 1ef o RN Soidl b e St ntim o,

substlmt&i@nﬂgﬁﬁﬁs@é@edMﬁﬂé‘]ﬁdent ly sel ect ed from hydrogen,
Cl..6al ky], 6al koxy, 10 Cl. 6al kanoyl , car bocycl yl or

hdt ernsi c A mﬁf%ﬁ%@%@ﬂ}ﬁ sqtgated:fisom RYGOEHE Epefiarbrititsylkety,
C1calRAEF, %Il%%eycmwpéz@m 1100RdEN ROURRIR® Hidelsieneéht%m% dibler

one or nore R21; wherein if saj d heterocyclyl
may beorptignally Sabﬁtttm Ormﬂﬂ@tﬂ;bn dvgtor piorq Bgeandveierdieif said heterocyclyl

L]
conaffh 285 bR s SOLSELEN L0 oS o
R*; sel ected from CL. 6al kyl, 15 C3_6cycl oal kyl
ChoR AP, LR SRl potre RO
GCs. 6chbadl€?/L_©&bI(ﬂjwﬂ0)yt dllﬁ bﬂ}mwlphcfwn @kalk&@ﬂﬂbér@%w%m@ﬂyl
an su n l> ere
M-t Dot it NI o nianorty bors o Rk Brrdiooigy bogoy and
phenﬁsu‘l'plbﬁyp thl‘éﬁﬁl{q RIS HPs R RPeR* QR d R B@DeRInN 6 Qich BEeLmay
R23; RO and Rl are |ndependent Selected froma direct

be opggidly sulstituted\grreazon by_ane of morely”™;. N( R2) C( O) -
Q(@hhlﬁf@@s 1nd§%e%(1@t§e1ecte§§8{}l(ap&%7&f bl -oN r@gk 8P2-6 t) 'y

ereln are 1

N(Rg%F(éBt e@(G)Né&n hy&(@}gerﬁ%N(Rff) -Bdil- NSR *)8Ret; Whm@mdl‘g A, RY
| h |
and 155‘-? %;@E%l@%ﬁ@%&?ﬁﬁﬂ%&ﬁﬁg? ﬁeugﬁf al?d:é §9.4.594n hal o,
trR1P| bR fayd mdwemhmﬂysdehexkﬁromdmlobmtmydyanmﬁydmpy,

it SRR iy T oy Y toarore i h heRp i i, methy,
ethyl dinethbuyl, aiiibxyg acdwylmdetoxd; - Ihbtﬁylbmhﬁmtﬁﬁamﬁ@?ﬂlﬁie&mMno
dieth a&%ﬁ%ﬁ%@ﬁ?ﬁo%g o et g ll%g{ngyl\/ %@émmoyl N-ethylcarbamoyl,
N,N- Mnﬂﬁ‘&t&)ﬂbaﬁlb a@ﬁﬁmhmKnmlhythﬂhzv@mym@fbambylh hRihylthio,

met hyl sul | sul phi nyl
ety g e, e ey e s sk s opspighony

etho%éﬁ&@%g‘fﬁl P@%ﬁ%ﬁgrﬁ%@k ﬁ%%ﬁkﬂg&g{?ﬂoy 111gﬁthl¥osu}phamoy1

N,N- Mﬂtﬁlﬁﬂyhamyébhwlmﬂh)ﬁ%n@ylsulpwm a pharmaceutically

ora p‘i\%ﬁf’?@[&&%aﬁy aé eﬁtatt)lg ge{l{st%ereof

with the proviso that said compound is not (i) 5-[2-[[(ethylamino)carbonyljamino]pyridin-4-
yl1]-4-methyl-4H-1,2 4-triazole-3-carboxylic acid ethyl ester or (ii) benzoic acid, 4-[2-[[(4-
methyl-1-piperazinyl)carbonyljamino]-4-thiazolyl}-, methyl ester.
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with the proviso that said conpound is riot (i)
5-12-[[ (et hyl am no) car bonyl ] am no] pyri di n- 4-
wQ bjosdesyed hyl - 4H 1, 2, 4-tri azol e- 3- carboxyl i ¢ arCTHGBRIVYI004624
ester or (ii) benzoic acid, 4-[2-[[(4-
met hyl - | - pi perazi nyl ) carboergd | am no] -4-thiazolyl]-,
met hyl ester. WD 2008/ 068470 PCT/ GB2007/004624 -6 In

S A EoROBABLHIRALLS coRPHRAY Bﬂﬁrﬁﬁlaf(gr Whanﬁa&uncany acceptable salts
pharnmaceutically acceptable salts thereof

there‘?fo'[hle SokaTgngPoVissvaseareb appl y: a) the conp ou n d s do not
ré? | ud ?r]e(do }m s(%()‘h'é% mélzlﬁé énf A k(HES H-V{I[Safﬂnﬂgt}lylamlno) 2-

thien;{rl(m@hﬁymfﬁrﬁ H@}lctaylbmmu)qadmnmﬂamﬁwbﬁmm 455-dibhigrd IGE-pydagnl -

yl)be@%)?é( éfg; Oﬁaﬂ%}@gwyégv dith ﬂ%‘}l%ﬁ)'é 'fu‘?y))ﬂeth eﬁy ene} 3
([(mdtisflaminh)chdonhylijnoias }b@mb Hndihyro- Hopyaazb)-5-ytidophthaliclididpy

d/razol 1-yl)isophthalic acid; and/or b) when ring Ais
%% thiazolyl, Rl is not a Cl_6alkyl which is

SHyst i ttes ﬁng\/lAt 18 a dlilazoBA} R 08 abi &/C St ‘Mn'dﬁ @dubstituted with an
het erocycl e or an_optional Iyl substi t ut
Vgle il

opﬁowlkyepb%léwmst%raw%wp PPN rsubsmoltqﬁ)Nxxﬁeqalkaﬁajbmyé ad/or

h:bazokxMJenrlBéAﬁa@@&z&f‘ﬁrmghbﬂﬁo h&lidohi s speci fication
the term al kyl includes both strai ght and branched

chain al kyl groups. For exanple, "Cl 6al kyl" includes

" B peEion B0k SEPROI A s g AP
groumr Borspemplei W fsakyt’ hm:hgles aue@m eﬂa&l (plrrmyh 1soprowknmwrbhwl

An I : t
o 8 AR RE S OMAIO B ABPI R i bR AnEsBRR T i
chaintv@rsich @ilk \Wn gpatogpust dmatzeﬂmaﬁ alﬁ;rlmﬁ‘tolothﬁ generivaeden at ons

in one_or m rbon atons ar
L MR horcls e e Ch o o Rehp AU o fip has from 1 10 6
carbdﬂ%'t&ﬁé 1KWh1Qf Gﬂéﬂﬁ’ nio?&éﬂiﬂ@car%ﬁatom% %ubstlﬁ%amth ? %alo group.
and e

Repr?Siewéﬂvez*@l%&% s@&p%@ﬂ@% CFtsh)é?HFenGCIh FE:CHbrers to
CH@I‘{(’@;@{ eH,BHEAL QCHMEAMn #Rdikb0do. Were opti onal

I tuents are chdsen fromone or nore groups it is
t Aviesed heteingthe dtm “Dhlat’ rafers do ﬂ@(frp,mhlqr@rbrmmq;laud axloa| |

SUpfilik tog&maf %&gﬁﬂ%lt%: £}8 %ﬁ&exﬁ E‘r 1 %r ord e%&fp% RES ltcf f)ee&derstood

groups e Su Ituents el ng
that this defimifiont hleluﬁpxeed] sﬁlbﬂduegptsrhxp% chéséhffﬂtmomyfalheydpémﬁsd goups or
sat ur at %?1% ur at ed, nono or

a t
the sgRIER} Béing Bt Bombd 3 woR TS H-HRERESHR whi ch ot
I %Shet@n@cgﬂ’gmal sﬁtuﬁdwsl pmlﬁllpmh htkd Ggﬁﬁam&]gﬂdpigluﬁ% &fbicyclic
iC y o 4N ssot erwi se specifie e
ring ?9&%%‘3 ﬁ?omsgg é‘i“i’l Bt ong Alopeis ﬁﬁ%\ge n"ﬁ‘?&?ﬂﬁ“&’é‘ﬁr or
oxyg@ptwmahw uﬁﬁsmméracse@ i, bddaBon RRfroded nm&aswh&a% -CH,-
atom nmay be opti onal | y oXi dj sed to formt

grougaéwpa@e%ly bereplingd by gped)- aird 2 Hee swRhan ﬁﬁomm%y be optionally
B L
partialy sahviraiéd ertunkatersted 30omerclntrog qoataumgﬁevr & atoms of whiolyetripast
one agcgnlx Pshclﬂgse?lrfro%%(}{%%gén, is&lpﬁ{ﬁ%r O)l(lﬂgleg,sits m%t/,%%[ess osiﬁerw?seecspgcﬁe ed, be
carbon or nitrogen linked, a -CH,- group can optionally be replaced by a -C(O)-and a ring
sulphur atom may be optionally oxidised to form the S-oxides. In a further aspect of the .

invention a “heterocyclyl” is an unsaturated, carbon-linked, monocyclic ring containing 5 or 6
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carbon or nitrogen |linked, a -CH2- group can

optionally be replaced by a -C(O-and a ring sul phur
W@t@si068y0 be optionally oxidised to formthe SPORGHBe®7/004624

In a further aspect of the, invention a

"heterocyclyl” is an unsat-urated, carbon-Iinked,

nmonocyclic ring containing 5 or 6 WO 2008/ 068470

atomPUEWHEZA Qehb O 68 s is-choddh FFn Aitropdil Slplak: of 8}@%En %ﬂ@te@ Thd
i s chosen fromnitrogen, sul phur or ox%g Exanpl es
d%@l

suitabl ppTocs of {haispEn IeERRCbY xmBOtBeHO: Rised idyl, pyranl,
pyrrol{®, rp?ﬁﬁl)l'y[‘ @sotlﬁéﬂ%ﬁrl ' 1ﬁ¥+lyll EMEWV ItlnTrEIY Mgy nFoTQ)YJHr;]lo h}/a!dfazolyl

I sot niazo

pyra ,
piperagirgl, ttbln?zq’yrdubfkcw;mhdm ﬁmrmmhqlinp, pypnopeylalzomulperazmyl

3 AR b A eon} W RERAT I st s
1soxatcéylr A{hydh;dpyrcﬂyiy#-pyndmréa@nﬁqﬂn ~4(biy-bma, gyttidinQYIEzingy | |

i G )RR i MR B R i n

quinolifg-fagxddel F &'tl@]r RYanhyslegWild suilabl SR BOIHR At “heterocyclyl” are
4-thi azol i done, pyridi ne-N oxi de and

roh
thlaﬂﬁzh %aw?lm( CRettRzol inghanpyEdyl a¥itaklgiexarpples of “a
nitrogéa liHRS RferbdyR1yl edrBmoRsioBh& Psetatin- 1 ?f %1pef1@1'nalz§?ll 2l umldazol 1-
qgui nol i nyl, benzothlazolyl pyrimdinyl and pyridyl.
vl Suitable exanples of "a 10 nitrogen |inked

hege Elgpﬂx:tlogét Hith HP h&gg t{&QVhl(Hi tP%; %ﬁacjheé/ tgm a hetetr%cgchc

pi peridin and 1m and
ring” waig hewmyqimtrmg@m Setturatmﬂ,l paﬁlallbrsytuate&i catbseeivated, frmnm aa bicyclic

|
i S FHIELE g 0 ) SRS o o
formla (:I)' qXi'¥), (XWD\,Q(XMI)HO&(XWIIQ aukd tha otheoatemo hirewblcetbd 6@ catton)

nitrogen |inked the -C(ONH_ of 15 farmul
n1trog(e}1,) suﬂ% %oxygg&/)wher(em )élr?zo BrOPREAN § tionajin eaerlpged by St &(@)
and a@ihg sﬁl@hlﬁ(‘aitcﬁﬁl ndaly ®E0BAGIAN oxidiRkd foOBARA theBHHRD(E). Qﬁltable examples

mhereln a gTQ group, can optionally b
of thiy e%? geqyglipyng ar oLpRy paoequng-xh pwﬁmhndﬂdﬁnmldb@l L-yl.
ot *ApRLYyIoN éjéaﬁﬁgte& %aﬁﬁ[lﬁétﬁ%te@ oPdhARlRdd, b 5?91'090110

exanpl es” of this "heterocyclic ring" are rorphol I no
carb0p i thes pentaing 3-12 gogsi wherainia-GH,ogrdup eAncptionally-bylreplaved by a

-C(O C@a‘i*t@c%@fférl %Llrbﬁtﬁ c}ﬁyo?%bl Cycf(‘qm rﬂg 651’1@1&1&% SSothl“Q’t@rﬁl 8{1' aolglcychc

unsat ura car nrin
ring coviainaigisor3l0azoras. Suriablewrnasifor ‘warbGeiRlylgmolnde Cﬂﬂlopropyl

CYClOBIR'gli g%%u:c%lqggnt?? deéi& %91‘81 C,ilycy’?lo%enf(nog c%cé?ﬁl)}aeg}tlln & go%be %}yl é)henyl
naphthylotmralmyl ancﬂnnyw:rl 1i- cxomdaﬁg A('pﬁttﬂulﬁt eQniPlodf “tabadyelyE” 1s phenyl.
g .e va ues for % ncludf cycl opr op
;#}rllg) s %/I n1 rg_gea)&%gg@'lr@;{e %ye&ci %gﬂf}gp ic group; wherem the
nitroge) @SR EBN Y isGYiBb &y R/ RNG(@NH?E&@VA’E forl&ﬁﬂ%{‘él 1 Sald

w. . naphthyl, tetralinyl, indanyl oxoi ndany
hetews}'%hi%&ﬁwr ISe&a%qﬂ%y %ﬂﬂat%%@éwagﬁﬂ mp@crzsﬂmwg contzwnng Sor6

atomﬁtﬂ&ucﬁl dt3eat ordiatdr? B8 he £iBOEE Bhd 1n5foﬁﬁu1§ gﬂ‘gﬁ@ﬁk %ﬁlers

het erocyclic group; wherern the nitroge Fawn s =N
chosegdpm ear h’érog@n, sﬂehmwe@) Miclgm@upm@s étbcmmeaspéd@iéd be

carborrdt gitro e (Wl?erélﬁ ag&ﬁz- r%rodé) c@on?@ 11%5 gepg y %f(% land

unsat u ate ‘monocycl |
a ringosfulphht aihrnanayl lieamtlomarlb cﬁtcbﬂ@dlt@fohh&hdﬂ‘»-bhd@@)] Tilé aittdgémdrawn in

T W R RN LN T T

bond of tebiesedes Beitdblld @AmpRs of this ring are pyridyl, thiazolyl, oxazolyl,
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30 carbon or nitrogen |linked, wherein a -CH2- group
can optionally be replaced by a -C(O- and a ring

W@ ioploes47@t om may be optional ly oxidised to forPeT/GB2007/004624
S-oxide(s). The nitrogen drawn in formula (1) is
connected by a doubl e bond &0 the R RZNC(O) NH gr oup
and has and a single bond on its other side. Suitable

SRR da 20 il ritidae: 84 d 1 larifi
SRRl PRIBSES SN o SHSHEI o o
is reqpy@cb&mg yﬂ as g thiagade ef mrldybypyﬂmby iin the yoljowiiey quntanon

pyrlda2|nyl and pyrazinyl. If further clariification
is required Ring a thiazole or pyridy
in the foll©ow ng

NNN R2 R2 H

acet oxR~ Bxa ,eg _
met hoxycarbony , eNhoxycarbonyl, h- am
t- but oxy(Bar bonyl . Exanpl es of

e BRI BE Rt GUPHBIOR. Ciéﬁ%tfog‘?%%@z B RoaTpny are

meth&é&@ﬁﬁbxﬁﬁ éﬂfoxy@lﬁb&@h quéﬁ{d t—Mt@(ﬁ%B@iyExaﬁiﬂ[@%Y and
. %FIV) anpl es of "d _6al kanoyl am no" are
01-6%159% wla@%t HRTH NPT PG IBRS I YD orXla e 8- 2ndf

t-buto garﬁﬁlylfa)ﬁlu% Bx@m §'€)?“@1 6§1kb§y Ourd Qlei%OX}a lefhol 51'@’1511656)8/
hyl t hi o, met hyl'sul phinyl, 10 et hyl sulphlnyl

Exanmlﬂs ogt %yda&anwmlyp” arEerminado, @¢etmﬂo ead kramyylamm%ﬁxamples
(13 r 2”2

o Oy Pyl Tt ar RIDLEP i m R o

ethylﬁﬁlﬂnqylgaesgf and"ahylsulpbbn _ﬁaEkzyhplmﬁ“ﬂosaﬂaneyl” are prop10ny1 and

acetyfyExPlES (¥ B oRoirnb g M B B0 tpmping, ramples of
“N, N\(Cméllkyl)édnlu)dd)” a8 di-V-pethplemito, dlE(z(xaétmtlmlncoénd

N—etké%&&%a? olggar S I%e%%y‘g%:;q’yﬁ]ﬁyls &Fepﬁéﬂoi}}y? épﬁ)rpgl?}x Ijl%(xamples
of “CHpAIRY ik S nﬁlﬁé?grgglﬂnd\k SRpb) BukpRamey| . Exanpl es

“N- (%Naléqull)wghégpy]’g@r ljll%}ﬁ@l%gl%yl and N-(ethyl)sulphamoyl Examples of
“NN'\('C( éaph%ha(ﬁfz hyd N%M{dﬂh&ﬂﬂyémph%aﬁ%ﬁs of
car banoyl" are” nethyl am nocar bonyl and

N—(m@tﬂm %ﬁvﬂw@ev&p l. E?Emiﬁ@ o€ SN-GE1- aalkyl)carbamwl” are

methgl'\%l'r{og%rhéﬂl F%cl %t nitocar égrﬁd %‘X%E);()a S %FI‘JO )(/1 @“Q%Qﬁ%ﬁf}ﬁx&yr’ are

dlmeﬂxbdla@ﬁﬂpcéabkﬁwal mt}b@ﬁwmﬁmacabowt Emmgaplm; ofbcar bonyl and

b
MRS R R e kaal T Epippongrygminccarbonyt
Exani\[idémﬂ‘E%(C%aﬂ?ﬁﬁNXﬂamIMQﬁngyM”aftd | f

- et.noxyam hocar no X a es o
N-me%ef‘%wépwwwoa bonel aag dY- @ﬁﬂ%meﬁx%%mmﬁﬂgﬂnﬁ Examples of
“Cs. 66y&da ORY L @61510@{ g@l@%ﬂ CKI'CEMWI 88d &fclohexyl. Examples of

1 6a| &ur el are met'hy| urei do and
“N- (&h saiﬂgfé)pre@bg’ilacﬁ rgethylpseidaanddV viopppylusgido. Examples of
AT 29 |
N Aﬁ(cl( Qﬂ?ﬁfu ﬁ%{é_, ?%gé?ggﬂﬁn A fir dé}ﬁd\&nd% RN ARy R do.

Examples of “N “(Ci- 5alkyl)hydrazmocarbonyl” are N'-methylhydrazinocarbonyl and
N'-isopropylhydrazinocarbonyl. Examples of “N',N'-(C,.¢alkyl);hydrazinocarbony!” are
N'N'-dimethylhydrazinocarbonyl and N'-methyl-N"-isopropylhydrazinocarbonyl. Examples of
“Cy.¢alkylsulphonylamino” are methylsulphonylamino, isopropylsulphonylamino and

t-butylsulphonylamino. Examples of “C,_salkylsulphonylaminocarbonyl” are
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Exanpl es of "N -(C 1. 6al kyl ) hydrazi nocar bonyl " are
N - nmet hyl hydr azi nocar bonyl and
woRes®earopyl hydr azi nocar bonyl . Exanpl es of PCT/GB2007/004624
"N, N - (C1. 6al kyl ) 2hydr azi nocar bonyl " are
N N -di net hyI hydr azi nocar henyl and
N -nmet hyl - N -i sopropyl hydrazi nocar bonyl . Exanpl es of

ety RN %“‘ﬁ%%@%‘ﬁ?ﬁ“@‘hul e oy | & ho.
t-bubm@mnﬂsmmcar@ln}@eﬂm pdaslop Homsplkatsitipbemd ham yiethydsuéphvgy1,
1soprﬁ38/?s|§1 ﬁ%@%ﬁ d t-&}rtg@lﬁggn 1. g%%mﬁ,ﬂ%s of °9C3_chcloalkyl” are cyclopropyl and

cyclohagypr opyl sul phonyl am nocar bonyl and

t- but %%FIP suﬁli g&p Bﬁhﬁ@)p@éb@h%@m&@‘ﬁlﬂ) (XIX), or (XX),

may ﬂoﬁﬁ @raﬁﬁ)ébﬁlﬂr Bh@@éﬁlts amd ih sueltcides Bl MYion SPaIRIPS ﬁnd)zfs a salt
" 6cycl oal kyl " are cg{cl opropyl .and cycl ohexy I

may r??cﬁ?ﬁﬁﬂ?ﬁﬁted‘fn pmcgut{cp actcy@tq})le setltxxy}ay ‘t{e)(syqdy by (cwepslonal

meth&%\éhéﬂ ds thds€ld&crib® foli$¥ing. MY formstable acid or
basic salts, and in such cases adm nistration of a

C @mﬁ@ﬂn ghq;glag:uggqlbf acpmyatﬂ;@sa#p pycbﬁp peifl @ddigipigsalts such as
meth&%gtrl%%t% “t%%ﬁ%'e ! &/—gﬁ%%gﬁéo%ﬁlka%e %?rl{l%rgte gL éoscglo?igg C?ltr"e}fe maleate,

tartrafeoinﬂ Qe gefeBbly) hbdlﬁbf@hﬂddﬁdkbwhitﬂﬂé dry sﬂtsd‘emteﬂbzlrlﬁl sikploric
cl ude, aci d .additi.on

and s Wﬁ@s ‘T@H}f{ éspeftégwf@? g&ts 31‘6313%%1 tE) EH?B@B ﬁ%\tﬂéah metal salt for

exammémamamean ﬂkﬂ[@%&h@ﬁieﬁi@ salClof &:ale RIi@AR bEmagiediub, 84 Brganic
| ess refera y hydr obrom de. Al so suitable are

amm%%al& re grRhiofine, Namgthylpiteridin. Methylpipesidine,
procafi’rréOHﬂB&r Pa%ﬂﬁ@'?vﬁ mﬂeﬁbﬁahﬁ%in% ﬁ@ggﬂ%&%ﬁﬁﬁ&@hf rﬁ&hyl
an’ al kall met'al sal t exanpl e sodi um “an al kal i

d-glugamping agdaraino geifls suchas bmnpﬂ@rq:@hscbmmp@rthmw@ng aawn

deper?%rrgggﬂ%@e n&%ﬁ%ﬁéﬁ{%{) ﬁﬁct%gg}pd ffie kélrﬂfc]%rl?flﬂ?e"@aﬁgn or an1oE% A

I ne, peridine,
prefepa@plmmeqeudcd@bmyépwhlmsah 13\l;th¢zt11inalsalyl et hyI am ne,

LT S et SR S S T S e
T e Al L he Lyt e e o e oAt

p r*&fctﬁw@%pfﬁwar PR s 9] ke Lgléeréw%a&a cogound of %sgféfmula O,
XIvy,qsivg nexsvah L (X VIWEX eI, {XIX)a61 (xix)adrs saf q{eaﬁtdf%y%mbﬁ he

salt ‘during preparation, salts whjch are |ess

phenemengs| of tauipragaismcng s t@épwme drayingeWihiaftkip ﬁwlf’m@@w
repreBRLAR GRMbE ﬁékyb%ﬂﬁ&ﬁ%ﬁéﬁb ForRk, mgtto be Wc%r‘b‘tcrbdttﬂﬁ the invention

present invention it is to be understo t ha
encogpssesLANY taytomdris oo wihich nthylts DX Xlgy¥ase Ql)d\/)or tgpRigoerase IV and

is nortx\lgl '113 1te rél >8|nx)£aut er utﬂrse&lwf‘tﬁ h i degs
1% rrenon gr onerism an(r % %r‘l r%

The ﬂotmuﬂué dtewdrgawmgsthm spémﬁnatlhm saxﬂppres;eht ady Dnmoﬁihmposmble

R 55 S Bl R B bt b b Bt

tautof1RE10 FRALS SE the @Bipbiaidt Arii ot fust tbsatToedy Wiikh #hhsbdahlPossible to
gyrase and / or topoi sgmsrase IV.and is not to be

show] graaicatly feea yhe %anmpp RO CATPIEMPREY- or m ut i | i sed

Wi it Wﬂ[‘bé HfrdcofditlyatodrsRitfed §Sthe arl Bt E&{am%oafpoqﬁmm&%ma o,

wthin this VpeCI fication can represent onl y one of
XIVWHXPoEEY B (XVID), (XVIID), (XIX), or (XX), contain an asymmetrically substituted

carbon and/or sulphur atom, and accordingly may exist in, and be isolated in, optically-active
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tautoneric fornms and it is to be understood that the
speci fication enconpasses all possible tautoneric
wo oros®6safo t he conmpounds drawn not just those fPCTEB2007/004624

which it has been possible to 30 show graphically
herein. The sane applies-t10-conpound nanmes. It will be
appreci ated by those skilled in the art that certain

and radeRITP LAY S e cfoﬁ{pﬁuﬁcﬁ Iﬁdy)exhlb(%bmnorﬁl’}gﬂl It {RYhe uncfe?@t@dd)that
(XVII1), (XIX), (XX), contai'n an asymmetrically

the pregey @tvetlmr\e@w@mswr@na Feewic, apfiogHyractiteopqlymerghic or

sereo SRS o e s g BB e e B i i e 1

inhibitamc{ DAve gyrese adrter toBoisemerasedi rtdzsmagwwllelmhwnum the art how to
PSR AN o BB 0 il G o2
recryst]akbllzg/t[tmrt}E‘)cﬂ]nﬂqueetr by Siethai fmeptioallff—@litme seditiny nehieial§ by chiral
f.or sses ropertles useful. in the
synthe e TR A2 TS P OF BT SBHaFaBHe Fparsipn

using D&HifAUstVRInbrygiHas) ahdhdw & @"térmﬂié%‘fﬁéhc? fRtRPRARBition of DNA
optically-active forns nmpl e, by resolution of

gyrasetaﬁ%/ prieRGisRmgTRerhV Yy the %@}dygck tﬁW fl%altlbeéiﬂieff‘é@ﬁﬁﬁf ques, by
SIYﬁtaﬁE%Stb %e ﬁﬁ&%t&mt th&t%lltéﬁn %&&%Mﬁlﬁ betht vf&glutse(i)g (XBHSex vy

chiral nt hesi s, enz Ic resolution

XVD HiX3tDa ﬁ?éV HEX o or @X)bgn k@ﬂmmeggcraammstn@ekyateétas pnll as
@?ﬁ) ne
unsolvg%#l I@&nﬁc S sﬁnlf'l‘l a(sa%o %:Ea% ?b'ﬂ?aﬁéteel? DN%%@ blg %Wdér&g%cg&ﬁtr tme
inventiop pMcmmmasﬁ stlc\}z( sbyzateh dorsts axnntandhtb&m gesey dndd dr
K)OB&%&%% ter. 10 It is also to be understood that
POISERY “conmpounds of the formula (1), (XIV), (XV),
(Tﬁéké foll()s)(\;ﬁlaftbcula( 2 sultypble yahes)for edrtalnSXpstitddnts hdlgkGups referred
eregf can_exi st in solvat d . as well .as nsol vat ed
{0 in ﬂ‘fl% 1§%}

- Tese palpesipaybg 1&6 RO 2PRIgPHiZe ﬁ%tﬂ apy of the g

definithfs WDEhSIdRAehtE Biéloded BereinbyRRd bpﬂeraﬁgmmvaldan&t&h
so|l vated forns which inhibit DNA gyrase and / or

doubt ¢a5h sfated FREcARBdCHTGECES PRFiSHIT mﬂ indepepdant ppastaf thimigvention,
Stich@ BhBodidleHEst thefonfpBlhdix r§§é9§ﬁ ol lf@rﬁ‘féxza @8@& 1% RYPRected

referred to in this speci |cat|on es may
from thregrogeepnalyngofapypidplppyraniding, ehd Hriazobfl. t he definitions

I
AR Sasore ) RSO IANRLEN ol . g sy
of the Byeiopsire epresadatt bty farmpaa (XBOt ar and i ndependent aspect

of this invention. In one enpedi ment of the conpounds

represented by fornula (1), "R A is_selected 20
fromthe group consjsti ng 0} rimdinyl, and
thiazolyl. In anoth r enpodi+f quonpounds
represented bf'£or a t he ) of the

i nvention are re eser’%ed lHyforrmlaXl\/) (R3)m O
RAP R B RS ~ N Y

R2
(XIV)
or a pharmaceutically acceptable salt thereof, wherein R!, R%, R®, R* R”, Ring B, m and p are

defined as for formmla (I).

In another embodiment of the compounds represented by formula (I), the compounds of

the invention are represented by formula (XV):



HO R2 (XIV) 25 or a pharnaceutically acceptable
salt thereof, wherein Rl, R2, R3, R4, R5, Ring B, in
waerdsposre defined as for fornmula (1). | n anor¢iBGB2007/004624
enbodi nent of the conpounds represented by formnula
(1), the conmpounds of the Hnvention are represented
by formula (XV): WO 2008/ 068470 PCT/ GB2007/ 004624 R4)
P(RBAmMBR5 Ol RL O | AR, a
pharmaceutically accept ala!{ , 5Wher ein RI1,
R2, R3, R4, R5, Ring B, I'n\'g R°ned as for
formula (1). 5 In angjher t he conpounds
represented by I:\f1or mullla ( t he conpoupds of the
i nvention are reéepk ed By;-formula (XVI): R44) p
(RAYMBR5 O RIL @11" PHN R2 (XVI) 10 or a
phar maceutically a cept able salt thereof, wherein R,
R2, R3, R4, R5, Riﬁg B, mand p are defined as for
formula (1). In another enhgghnment of the conpounds
represented by forrmula (1), the conpounds of the
or a pharaaequdinallir ascepsablasalihasedfhyhdrein il B, RA\RL RY, Ridg BAmpnd p are

defifRR as for formula @.

In another embodiment of the compounds represented by formula (I), the compounds of

the invention are represented by formula (XVI):

RY),

(R3).. g
o N
ri s
N N7 N
L
R2
(XVI)

10 or a pharmaceutically acceptable salt thereof, wherein R', R% R®, R*, R’, Ring B, m and p are

defined as for formula (I).

In another embodiment of the compounds represented by formula (I), the compounds of

the invention are represented by formula (XVII):

R“)p
(2
O N \
| R25
R L
N N
[ H
15 R?
(XVII)

or a pharmaceutically acceptable salt thereof, wherein R*is Hor R3: and Rl, R, R3, R4, RS,

Ring B, and p are defined as for formula (I).
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ONO RL-1R5B5 HSININ 15 R2 (XVIl) or a
phar maceutical ly acceptable salt thereof, wherein R25
w0 2008106847R3; and R, R2, R3, R4, R5, Ring B, POOGB2@NM04624
defined as for fornmula (1). WO 2008/ 068470
PCT/ GB2007/ 004624 -12 | n-d2e enbodi nent of the
conpounds represented by formula (1), (XVlI), (XV),
(XV1) or (XVII), Ring Bis selected fromthe group

b oE FmBSRisRt o sRE Rptpon R RSP iEd Sy Sp5yila ) GFVD, (XV), (XVI)
or OVIDK Rirdg B %«Hefé@ieﬂ m6in th@?fé)ug cOsRtihEo PGy ¥)'_5/1'1d1§}a1| 13-

anot her enbodi ment of the corIPounds repr esent

benzpthtagolyh pbmyl 11(0)(1@9[1 2(a)kmjr1d1r5/|l -03071 i~ qumohgylmndﬂnoxo 1 H-pyridinyl.
anﬁtaﬁgﬂle@éﬂ?&ﬂhﬁ@rﬂ bf ﬁ’itz csﬁﬁoﬁﬁgﬁ?%ﬁec{ ?ffo%ﬁ?lgitﬁh(wn, (XV), or

formula (I)
(XVHn@tlh@r errbodl rrent of the conpounds represented by

aneh é@e‘%%bogfr%%éa%ﬂo%%“?%gou%swgrea%ge@l by BRuR B 0. o). o

(XVI)pmmula(l) (Xv1), (XV1) or (XVII) R3, for
e curr.e |nde ent | ed from.the
o DO BT G Rep oF e B RPOHHS eProgary Y e GOOyKY), o
(XVIMmﬁern the pyri di nyI phenyl or thiazolyl may be
p]{ﬂI on substit ted on one or nore carbon ato
W

ﬁmﬁ Oﬁlfﬂ’l%lt R the pempoingdn prrspniecho formla t(I)oﬁ‘X‘fIthV)
(XV? @H’@QVII@ 9R3r ﬁ)@ %Q&%Eﬁ%n@é/ i i@lﬂéﬂéh@en@lkl)seleét&/ fribm the’Mbup consisting

) , for each occufrence,
of PYFlﬁH’éf é’h talngl t@@O@d{ elepr¢in die nynidingt, obenyd ontéuagolyhgay 'of opgionally

substﬁ'e}ﬁ{eg n%ngrr ﬁ]’@lew}bon %%S%Vl@ s LRl KW I n anot her

|nen he conpounds represented by fornul a
( 1In,anpties gmboditugnt of @Wd)l)lp@mdﬁ bép!tels@ntedaby forfiula 20), (XVI), (XV),

(XV@ %? L}E'Fgl),(el{?lqgli( %@ﬁ?cc%%;&f?eels %?({/%Bﬁ (fgr&tiy ie%fe]% r%%t%le §?¢¥ﬁp cplﬁsisting
ofa laakntafmualkydbx’ndi m@nmeloﬁuqy]he conmpounds represented by

artaeHEPeRdlheh b b Svheorethisalrsoied B fostitaloalelp. D,

XVHoer XVH),([gis 0. (XVI), (XV), 25 (XVI) or (XVII), R4, for
ch o currence i s_independently selected fromthe
algﬁﬁo Ifﬂ&"glt of the compounds represented by formula (L), (XVI), (XV),

(XVD) or (XVID), pis 1.

In another embodiment of the compounds represented by formula (I), (XVI), (XV),
(XVI) or (XVII), p is 2.

In another embodiment of the compounds represented by formula (T), (XVI), (XV),
(XVI) or (XVII), R, for each occurrence, is independently selected from the group consisting
of carbamoyl, an N-(Ci.¢alkyl)carbamoyl, an N,N-(Ci.salkyl)carbamoyl, a C;.salkoxycarbonyl,
carboxy, oxo, hydroxy, a Cyealkyl, a Cj.alkanoyl, a N-(C).salkoxy)carbamoyl, an imidazolyl,
and a 1H-1,2 4-triazolyl, wherein the N-(Cyalkyl)carbamoyl, N,N-(C;.galkyl)carbamoyl, C;.
salkoxycarbonyl, Cy.salkyl, Cjalkanoyl, N-(C;.salkoxy)carbamoyl, imidazolyl, and 1H-1,2,4-
triazolyl may be optionally substituted on one or more carbon atoms with one or more R'!; and
wherein the hydrogen of the -NH- of the imidazoyly and 1H-1,2,4-triazolyl optionally may be
replaced with R'2
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20

of carbanmoyl, an N-(Cl_6al kyl ) carbanoyl, an
NN- (Cl . 6al kyl ) car banmoyl, a Cl1_6al koxycar bonyl ,
W@ 20080838470 oxo, hydroxy, a Cl_6al kyl, a Cl. 6al keeiDgB2004/004624
N- (Cl_6al koxy) car banoyl, an im dazolyl, and a
1H 1, 2, 4-triazolyl, wherei+i3t-he
N-(CI 6a| kyl) car barmyl N, N- (Cl _6al kyl ) carbanoyl, Cl1_

6 al ke the perbtsoithent Gitm@@biﬁ bund@iqﬁs%l%ﬂﬁéd‘@;ygorrf&a (D), (XVI% (XV),
, an

| ki ca banoyl m dazo]
(XV*\L ﬂ(f %8'?131 g’&y £8ﬁﬁ“i‘%ﬁ% isyn%e@é'&qem Iy peleptasfrasm hogroupmoasisting
ofa ﬁ@laﬂ@l[‘ adl Qﬁ‘lﬁoﬂy bid 9@?43@1{0}{2@{ Ell@i- nd ?{m for\@g&r Sethrd€is

dr ogen of t he - e 1md

mdenqqd@ult salegted fow the gropp censisting oﬁ@y4ali<efl amiz € eplkaryd salkyh

R. A of he

R RBO0EAAHAAR PO CHRARE. AA42c AR 3O tmpouncs o
the ifyentior( a¢¢/rgpresended by fC(n)QVla)(XG’iIII() XVil), R', for each

occurrence, is independently sel ed fromthe group

consisting of a Cl_4alkyl R& C nd a

Cl_4al koxyCl_4al kyl ; and R1p, f

Cl. 4al kyl and a Cl 44l ko anot her
enbodi nent of R oupds represented by formul a
(1), the corrpoundsNof N he WNnvention are represented
by formula (XVITI)H [RPD (20 OXR RLS5 HH(XVIII)
or a pharmaceutically acc gli e salt thereof,
wherein: 10 Xis CH or 9 is a 6-nenbered aryl
oraphanaac@uti@ﬂlyﬁewembbrsemtH@m'oﬁmmareyh:, wherein the aryl or

e erﬁﬁr(%é{;nis optionally substituted on one or nore
carbon a Wlth one or nore R11l; and wherein if the

heR® ﬁ;oaG-yrienﬁJ@fqdraJrﬁe;S agd- oﬂ‘ﬁmeﬁ%bl@ﬂ YeteRRryl WeHeBGf theXBY obe
onaﬁé&l @Eﬁlltm ed with a group selected fromlll?8

heteffgfyl 1 °8 Hitstk ongfme o Boggy PéiBross enmers Hoy; and
whereRI iFihe AeterOdisl] bdmpried 8 —RH- $noist§ k@%@fe obf By bE SE)t%Ql‘l’}psubstltuted

consi sting of phenyl, pyridinyl, andthiazol
with gesumaplegiib §ambent  of t he conpounds represent ed by

f oo rlyMIrhdnt of tlﬁg%oﬂn unﬁﬁ{eg ?ngcf Efﬁ\a;h@lﬁ éﬁV?HP Ring B is

consi sting of pyri |ny
seleofigdlefam Fretghaupppnsistingydf pherwhlpazdmyl amfthwhdwl may be

opt.i e _or 2&
pltn a%?ﬁh%&nb%ﬁgrﬁéﬂﬁ%y{h? gm%ﬁ u[nﬁs repres n% g]f’l (?NEH} el
selec(badrfp(mm tid grovppoesgtged phydihgr thidzely(, lahd plidngl, d0eRALMNAE ﬁyl(ilﬁnyl,
thiazolyl or phenyl may be optionally substituted on one or more carbon atom with one or more
R,
In another embodiment of the compounds represented by formula (I), the compounds of

the invention are represented by formula (XIX):
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the invention are represented by fornmula (XIX): 11 O

RS N~SI N OXR1'J~N HHW 2008/ 068470
wWEANBGERA00 7/ 004624 -14- (Xl X) or a phar maceut PCHGBR007/004624

acceptabl e salt thereof, wherein RlL, R5, and Rll are

defined as for formula (kjld-and X is defined as in

formula (XVII1). 5 In another enbodi nent of the

conmpounds represented by Qgﬁﬁyla (1), the conpounds of

the invention are represented by fornula (XX): 11 N S
or a pharmiceptirallpaoceptablrsalithereoi xghereit Ra R3rrae e cara defénediag for

ormERPRARS GRbe bIFRERM AORF! " 7% Goti ned as i

formula (XVII1). In another enbodlnent of the

ORISR SE0E 6 i Bk 2 3 s o

the 1rareﬁ1]o_n4e&éiepkeserﬂecﬂ>y%hahleaxkyl or phenyl. |n another
enbodi nent of the conpo ?s represented by formula
(1), (XV1), (XV), (XVI)\(XVII), (XVII1), (XIX), or
(XX), RL is Cl1 _6alkyl. 15 anot her enbodi nent of the

conpounds represented by I a (I)F)(XVI), (XV),
, RL is ethyl.
ounds present ed by

(XVI), (XVI1), (XVII1), (
I n anot her enbodi nent of th

formula (1), (XVI), E;QO,X/,

Sy

(XX)
or a pharmaceutically acceptable salt thereof, wherein RY, R®, and R are defined as for
formula (I), and X is defined as in formula (XVIII).

In another embodiment of the compounds represented by formula (I), (XVI), (XV),
(XVI), (XVII), (XVII), (XIX), or (XX), R!! is a halo, a Ci.4alkyl, a Cy_4haloalkyl, or phenyl.

In another embodiment of the compounds represented by formula (I), (XVI), (XV),
(XVI), (XVII), (XVIII), (XIX), or (XX), R' is C;.alkyl.

In another embodiment of the compounds represented by formula (I), (XVI), (XV),
(XVI), (XVII), (XVIID), (XIX), or (XX), R is ethyl.

In another embodiment of the compounds represented by formula (X), (XVI), (XV),
(XVI), (XVII), (XVIII), (XIX), or (XX), R? is hydrogen.

In another embodiment of the compounds represented by formula (I), (XVI), (XV), or
(XVI), mis 0.

In one embodiment of the compounds represented by formula (I), (XVI), (XV),
(XVI), or (XVII), R* is a substituent on carbon and is selected from catboxy, carbamoyl,
Ci-salkanoyl, N-(Cy.salkyl)carbamoyl, N-(C.¢alkoxy)carbamoyl or C;.¢alkoxycarbonyl.

In another embodiment of the compounds represented by formula (I), (XVI), (XV),
(XVI), or (XVII), R* is a substituent on carbon and is selected from carboxy, carbamoyl,
acetyl, N-(butyl)carbamoyl, N-(methoxy)carbamoyl, ethoxycarbonyl or isopropoxycarbonyl.



(XV1), (XVIL), (XVI11), (XIX), or (XX), R2is
hydr ogen. I n anot her enbodi nent of the conpounds

wo epsessam ed by forrmula (1), (XVI), (XV), or PROI/GEX0y/004624
inis 0. In one enbodi nent of the conpounds
represented by formula (1)51§XVI), (XV), (XVl), or
(XVIl), R4 is a substituent on carbon and is sel ected

f r Dnamdteb exbodigatdd MRYompotds 8erkRRY by formula (I
Omﬁ-o( Cls_ gl koxy) }(’:aornggr?o(y)l’ O(()\rfl)’ X¥),

,.6al kyl b I,
(ngé’gépgﬁ%?g%% gg’:ly?.rm?/n anot her enbodi nent of the
copautsahehEnsny s Qgbay i Lt Ml Ry, B8

g)eXVI ,.or (XVI t' tuent on car
XV ped ), Privdh car boxy, carbanoyl, acetyl,

N- | b

bt fibAtiotlel LB or alf oIS I SR BRIBY Kormnla (Do GEUD AXV),
XVDCw @GBAID P/iOD4624 - 15 I n anot her enbodi ment of the

S Yol GO R EitushniiTeptesghid ity fohata Uhing fine nitrogen
contaifiniSeor Sanmohensdish etd)i(%{y?l)i@ Bloag! \b%éréig ﬂl{é‘ﬁ'it?og@ﬂtl Eﬁaw&&&ﬁn and is

r , is O. n anot her

Oﬂhé%%}‘ﬁézﬁ&b?Nﬁﬁé&@&%%ﬂwg%ﬂ}; Sppetecktion @yniyls hiepelykand
pyrifaldinyl ( XVI') ,  (XV) (XVl), or (XVIl), pis 1. In one

enbodi nent of the conpounds represented by fornula
( | Jr anefhepenbqdiment of the sgepounss mera¢saitad bk ammule (HeRberet a

. . _ . ) W is =N .
niteo e RS 5 e B0l ot WA R R Gps
and i ortbe taile R RN MINHygroupt dfifazoily (1); aeldctddfrpympyriigi ny! .
| i ment th d by
t onPBIRE L GRRAL BRI cBlhobilt FOTRAMETRY EFRh R I0ok B 4% »
nitrogemizetaning 8 beé oeybkied hgtﬁm:tpclicvggaipe %ﬂehﬁlg)ﬁliﬁhﬁg@ﬁd}av‘m fis =N-
| s | ort to ] rou 0
o 5B NIRRT iy By st
entodiotensmfditheie of HRREkPEIE eRr@eREd BFfoRYuh ngmaing Aisa
. (), Rl.ngAlga 5 nitrogen contalning 5 or )
mtm%%%%?aéla fPk HW%’FIIGQ hgierngpeliomenne mhereinehpnitrogryedrawn is =N-
and idoANEItd the RNRNTTO)NE o9 f&&ﬁi‘ﬁ);?él?&@ﬁ%%i%ﬁecgm of

formul a I%'; sel ected fromthiazolyl.

enBigdie pEvedigrent ofdheesmmoundis epiesanted by tfemhuiba/ (IJ, GKN), €XV), or
xvhHl ' ' ot LT ntaining 5 or 6 nenbered
¢ Vr?é%’%‘@é?gf’?‘éngf gum : %ﬁhcggjgp%&fhe nitrogen drawn i s =h-

ank angther el dirpent bEhRERRNG(ND) Nidrgemetbbyofortola KD)] @VI),)(XV), or
e I dinyl. 20.1.n one. epbodi nent of the
OOy B e LN B o sty o BT 0t oo s an
-NH{ 2ofe}y, thtXitkdgen moy be ¥lidda)ly silistigitdd byS gaueryet Hom kM,
anot he%l en‘qjo%l msrtn ft%f t he l{(i]l(ginpounds I epresent ed b‘y
f o &P er(qrjl ’o trg&pl ))’ Ef@f}q’)o s e@;@@@}t@d l{}xfgmu)dg .(B:r(X .I), (XV), or
(XVDXUVID), or XVIIDBRing Bfs pyatfr Se6lyy bendhigdBiy ghbnyi 2hd
.. heE e£ ocycl iyI contains an
imidazo[1, -afpyrld nyl.
In another embodiment of the compounds represented by formula (I), (XVI), (XV), or
(XVD), (XVII), or (XVIII), Ring B is pyridyl.
In another embodiment of the compounds represented by formula (I), (XVI), (XV), or
(XVD), (XVID), or (XVIII), Ring B is thiazolyl.
In another embodiment of the compounds represented by formula (I), XVD, (XV), or
(XVD), (XVID), or (XVIII), Ring B is benzothiazolyl.
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-NH noiety that nitrogen nmay be optionally

substituted by a group selected fromR14 25 In anot her
weedpsdosremt of the conpounds represented by foroTGB2007/004624

(1), (XV1), (XV), or (XVI), (XVI1), or (XVIll), Ring

Bis pyridyl, thiazolyl, b®hzothiazolyl, phenyl and

i mdazo [ 1 2 a] pyridinyl. In another enbodi nent of

t R rbedeied by Ifgrmul XVOXEY), or
ITI?alé;’EH &xw | %\dﬂll 1), s ng B§| srmé‘ﬁ(f/’d)yﬂ 30
(XVI) lﬁXXhBIMéXV Hbdﬁng@n@ P@Fly]t he compounds represented by

( Wt%r %Hoodl(rré}(tl of thi&&ﬁ; u&fs reér&éh@ed bz&%dula (RIXVD, (XY), or

Is thta n anot her errb0|rrento
(XVI),mxvmnqnc(mﬂ),rIepg Bsennlé@zo!by2+alnynd1nal (1), (XVI), (XV),

o s B SR D 9

(XVI), XD} bﬁbﬂﬂlﬂ)dﬂmg@nﬁ qoibolihé(1éDwpaunds r epr esented by

f I
( g@ryg}ilqt?er embﬁal nf éf tb%éq.\%qounﬁlsnreérﬁx%/ex%e’élrb(}év 4 {_[g A{(Vg}, (XV), or
XV, WKW%T&WI)VEQE e5ie @yﬁdinizmmodrﬁul a (1), ( XVI ), (XV),

O oo ko W sormpratls ks e B it AEYD: GV

(xwg %@W%@r &S@d}é eﬁS f@)éelfa&éd’fﬂblﬁ hg/ar)oxy,(-wk)sy(Rc %¥hd a
nitroggyi linstd hetal(om)lylowherem sarddtlﬁeéenéwbehlilqﬁé‘éwce‘# cqnifgins an -NH-

mo1ef)5%@$ Onliltli‘]c? %Se{}lrnfa&rb% %?H%@@Y Pﬁsﬁl&ﬁé@'ﬂ&@: BéTl)ﬂp sele¥ron{ KV) . oOr

pyini albthe2{phtddinene of tha conpovadbegiosemied f formda &)r@’éﬂ%déw),

oxv SR Bk S 08 ) i iyl e
salkyMaehib s M- Rl@)ilszﬁrhma,ﬁﬁ aA N- (@gkt}&@al‘kyl)amkedwherem the Ci.

het erocycl y wherein if said nitr
kLR T BHEA A IS SRR PRSP P PO s

whe}af‘n NQ@ 4<an@l)hﬂhn%umt(dlumﬁﬁ)daﬁﬁn@ o NOR._s Sl oatklyBaiminb amay be
I n anot her enbodi nent of the conp oundﬁ )
XVI

opthn@by substifuted oByPne BF METeparbon atqme\yish oneyggmore |
( X%Jleln}tt}ﬁeﬁegﬂ)ddlﬂlent%{%)com Bul{dgquvresgﬁedl By hysurxy, CavhNxy),

oxy, an 4al kyl ) am no, an
(XVENXOL), AXIVATAD, ) XHKh o1 06K, &A isefectzd Soprhygrary £y-afiorp and -

N(R%ﬁ ‘g,rv(}hetrglrel R@' diabK %ﬁépérﬁleﬁbw ée%@dl%n?hﬁhﬁeéfh U(gﬁ%lk?ﬂ

F'é carbon atoms W th -one or more
Ci.cMlkefyeir BaftNeyClyl4al kyl ) ami no, N, N-(Cl_4al kyl ) ami no, or

on TS g i apinied e CEhEE B Kb BHES RV 66V,
XVE P(JXVHI) (MWQI)I (IX[:IKB BIXKNR’ dosgiated doont Bpregenktdxpethoxy and —

NG S Wb?fe‘(‘)@() ancl ot bRl 1R o Moty bu,

metﬁs’xar }I%y]d - N(R15) (R16); wherein R15 and R16 are
ependent1’y sel ected from hydrogen, k()f
c1ls aTIIchPX yn@pdlmpmfé%qqupounds represented by formula ), (XVI), (XV),

(XVD), (XVII), (XVIII), (XIX), or (XX), R’ is selected from hydroxy, methoxy, ethoxy,

methylamino, butylamino, cyclopropylamino and methoxyamino.

Therefore in a further aspect of the invention there is provided a compound of formula
(D) (as depicted above) wherein:

R!is Cy.ealkyl;

R? is hydrogen;
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I n anot her enbodi nent of the conpounds represented by
formula (1), (XVI), (XV), (XVI), (XVII), (Xvill),

W@ 200868400 ( XX), R5 is selected from hydroxy, PEL/BB007/004624
et hoxy and - 25 N(R15) (R16); wherein R15 and R16 are
i ndependently sel ected freM7hydrogen, nethyl, butyl,
nmet hoxy or cycl opropyl. In another enbodi nent of the
capmoynds represented by formula (1), (XVI), (XV),
(XVL), (XVIL), (OVITT), (X or (XX), R5 is selected
f riorit hydhsBiugnt opearherynd @tsﬁ@;(%a ﬁOWéiaﬂW%rﬁaﬂl?émYL C1.ealkanoyl,

N-(CP iléyh)@ﬁbﬁ{a@ywmbpmmy c%hﬁ@y{l%ﬁl ¢, DBt Jio. 30

erefore 1'n a further” aspec he |nvent|on t here
i 9 ipPovilded a conpound of fornula (1) (as depicted

) | [ ; |
S05LF BB 90l r b s § iberet sBhrd I RO R Shref e
nitrogantasawi iseiN- apd iscethodo teRIRFSCEBNELgroap 61 formda(Boselected from
. car.ba I | kanoyl, N-(Cl 6al kyl)carbamoyl, N (C
PW“§?§8%%§¥§§%BWBBﬁHV or Cl.6al koxycarbonyl; p is 0 or
1;Ribg Bii gypﬁlyﬂ Shiazélyl b&geMiageRt, phéryd glcfin@aaz6[1rm£q‘py>fﬁcﬁﬂy1
ﬁ%gro%%g(#ﬁlgro¥§ éger in the nk gen drawn 1s =N
1p & Gy ¢REy. APRRNGR OB dftflor mul a (1) ;
ser'@gheR fakOite ﬂén@lﬁ'seleét@d ﬁéﬁ'h&hro@&g CI?X&[]]{}}T' dj sﬁbkloxy or
Ring Bis pyrif i azol yl benzothlazoly phenyl

CMb%MQY§n1dazo[l 2 a]pyr|d|nyl R5 is selected from
hy, ¢ 1 )(R 6); and 10 R15
(g %‘GHna%u%éepen ent aNﬁlgieéds

are in ected from hydrogen,
C| Thgadftnglin a Girthenhdpostyol the inahdoibyeliyprovided a compound of formula

a)@Bﬂgaagﬁggg@g@Lé%macceptabIe salt thereof. Therefore in

of the invention there is provided a
@emglof fornula (1) (as depicted above) wherein:

3% %:ethyl R2 is hydrogen; misO; R4 is a
PYERET™ on carbon and is sel ected from car boxy,

caﬁaamoyl acetyl, N (butyl)carbanoyl,

NQ% 0X éﬁarbannyl et hoxycar bonyl or
058 btségy» PiSRRroon and igselscigd épnncarhq%caxbarr@ya acetyl,
N-(bity 1) ERERILVE, qmrﬁétﬁmgca%a%yﬁ eRRRAHRAY NB LRI RIS dafbonyT;
group; mhereln

pisOo

Ring A is a nitrogen containing 5 or 6 membered heterocyclic group; wherein the
nitrogen drawn is =N- and is ortho to the R"'R*NC(O)NH group of formula (I); selected from
pyridyl, thiazolyl and pyrimidinyl;

Ring B is pyridyl, thiazolyl, benzothiazolyl, phenyl and imidazo[1,2-a]pyridinyl; and

R’ is selected from hydroxy, methoxy, ethoxy, methylamino, butylamino,
cyclopropylamino and methoxyamino;

or a pharmaceutically acceptable salt thereof.

Therefore in a further aspect of the invention there is provided a compound of formula
(XIV), (XV), or (XVI) (as depicted above) wherein:

R!is Ci.salkyl;

R? is hydrogen;

mis 0;
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nitrogen drawn is =N- and is ortho to the RIRZNC( O NH
group of formula (1); selected from pyridyl,

w0 bioameayd and pyrimdinyl; Ring Bis pyridyl,PCT/GB2007/004624
t hi azol yl, benzot hi azolyl, phenyl and
i mdazo[ 1, 2-a] pyridinyl; ad8- 25 R5 is selected from
hydr oxy, nethoxy, ethoxy, nethylam no, butyl am no,

YR o pE@Rituaig oadadod aneishenyadiiom cafox @ carbamoyl, C;.galkanoyl,
t;ﬁ{ynaceutl cal '%f ai:cept able salt thereof. Therefore in
1-@

N-Coalklptasmad - Gl R ARBRHICR Gnoalieyearbampr ovi ded a

cqﬁ;@@%@cﬂ;of formula (XIV), (XV), or (XVl) (as
d;e‘g_i cted above) wherein: 30 RlL is Cl 6alkyl; R2is
h

e BanpyridulitsiagolyMisnzobsross prary bor inBReo 1/ odnpidiny;
; %@g?@elé&edafrcgg ﬁg@rlbg&{ g%ﬁ%%ﬁg?ﬁ@aﬂﬂ“ﬁnﬁe' ected from

car poxy, car
N-R'CandsR1leyel indepehdantly Iseledted fBvm Batiiogony Co.sallyd@ysalkoxy or

C1..6al koxycar bonyl; pisOorl; Ring Bis pyridyl,
Carbotcﬂ?lggol yl, benzot hi azolyl, phenyl and
I nordahafniac@rtirhiby fidcelptabie salt theBS. i S sel ected from

hydr oxy, .Cl_6al koxy a -N(R.5) (R 16); and R15 and R16

o erekde o BT SeoLes PE i S eP R dt GO pergegRg o ormula
(XIVG) (XB8| HQXWIP(as ®&PIRAGKHEVS whein:a phar maceutical ly

acceptabl e salt thereof. Therefore in a further aspect

of Rtihethylvention there is provided a conpound of

fq(mhﬁim A(XIV), (XV), or (XVI) (as depicted above)
wher ei n: is ethyl; R2 is hydrogen; msO; R4 is a
subgt@;t uent on carbon and is sel ected from carboxy,

Cc . e yl

R e T et by bR BRI arbamoyt,acety,
N-(bitghgrimpwy) datahgdy)carpnioy!, 6thokychrboRylng ispiopoppcaibduyl;

t hi aﬁol )fl, , benzothi azolyl, phenyl and

i nf 4 206[1, 2-a]pyridinyl; and R5 is selected from

hijiJh@ Byis pﬁﬁdﬂ,q}ﬁyizolﬁlg hémytl}]liaﬁayh yhasi 521181, indbzy| 1A 1B Pridinyl; and

cy.cd.opro m no_ and net hoxyam no; or ,

ph‘glr1 %%"8‘%/‘:{ @"a‘? RydrQEv epsthasy ecthoyy methxlampno, %Wlé‘i‘ré?‘br e in
cycloprdpylantifd arSRGRbxyafiddIe i nvention there is provided a

conpound of formula

or a pharmaceutically acceptable salt thereof.

Therefore in a further aspect of the invention there is provided a compound of formula
(XVI) (as depicted above) wherein:

R'!is Cealkyl;

R? is hydrogen;

R* is a substituent on carbon and is selected from carboxy, carbamoyl, C;_salkanoyl,
N-(Cy.alkyl)carbamoyl, N-(Ci.¢alkoxy)carbamoyl or C;.salkoxycarbonyl;

pisOorl;

Ring B is pyridyl, thiazolyl, benzothiazolyl, phenyl and imidazo[1,2-a]pyridinyl;

R’ is selected from hydroxy, C 1.salkoxy and -N(R"’)(R'®); and

R" and R'S are independently selected from hydrogen, Ci.¢alkyl, C;.calkoxy or
carbocyclyl;

or a pharmaceutically acceptable salt thereof.
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(XVI1) (as depicted above) wherein: R is Cl_6al kyl;
R2 is hydrogen; 25 R4 is a substituent on carbon and

wo goos@bsact ed from car boxy, carbanoyl, Cl_6al kaPGyiGB2007/004624
N- (Cl _6al kyl ) car banmoyl, N (Cl _6al koxy) car banmoyl or
Cl. 6al koxycar bonyl ; pisOor19- Ring B is pyridyl,
thiazolyl, benzothiazolyl, phenyl and

| ngRERE b 2ruthEdAs I\Fes& Bithe 1nv5’15t1dn5th§r€ hsgﬁb\ﬁaied‘ar QMPMAA 8%Bbrmula
Cl 6al kox% and R 5)(R 16); and R15 and R16 are
g

(XVIDntie gepiete W%\é{h@emed from hydr ogen, Cl.6al kyl,
Chiealdaxy or carbocyclyl; or a pharmaceutically
accept abl e salt thereof. WD 2008/ 068470
PET/iIBROGEAD04624 -19 Therefore in a further aspect

OfR4 p ? sdbgtgti%%t og'é'(&oh&‘ fd fs%ctﬂ@(gg&/ %grg%?r% nEr%gmgﬂ, acegll

eplc ed above re n.

N-(bw;tl)cﬂuaniagl Ns(nieytehxpperbambyRethexy@arb o tor isupropo:0mBabatiipn
and hs ielected from carboxy, carbanoyl, acetyl,
NPBUY 1) car bamoyl , N (et hoxy) car barmoyl ,

etm@gBQapﬁmyy Ith@.iolylmmﬁﬁwﬂag Qydnd 1leakc${1Q é}% rildmyl and
, thiazolyl enzot hi azol yl , enyl

i ?ﬁlwgﬁoq\/%n bydippy peghorsyi ethozsﬁdnetwslamgws@wé'étn@w from

cyclon\bg R¥ino MR MkyaRidaoxy, nethylamino, butylam no, 10
cycl opropyl am no and et hoxyam no; or a

plva e pheEgesusigtliacaersape salfithereefl t t hereof. Therefore in

?éﬁ#%%ﬁ%g ﬁno &t aspéct BFQ\/ rPr\éﬁmﬁ B4 J&ﬁgx?d%ds g&{gﬁ%ﬁgg gf fBrmula
(XVII\he(laedmctﬁllaboge)@ﬂheﬁah kyl; 15 Ring B is pyridyl,

18z benzothlazolyl phenyl and i m dazo]
1&% ? ébgélnyl R5 i s sel ected from hydroxy,

C]RlﬁgBKprh@n dhlazbd(lﬂ, Héinzbtﬁﬁzdlﬁl) ph@lyﬁan‘ailiﬁnlcﬁﬁ@{ 1R18ppidinyl;

CH GRS A SEP Byl SBGNLL RBIEERLd 11 o t he

s era BnERY afes;ha%ﬁn@htwabawﬂ&m hSréIbe&P byLa,ucﬁ@l 6mh&6i5yd>r,
wherein the pyridinyl, thiazolyl or phenyl may be

carbogitlylonal Iy substituted on one or more carbon atom with
ONe° QseRDEE ilbikhe &p 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'!; and

R, for each occurrence, is independently selected from halo, Cy.alkyl, or ;.
ghaloalkyl;

or a pharmaceutically acceptable salt thereof.

Therefore in a further aspect of the invention there is provided a compound of formula
(XVIII) (as depicted above) wherein:

R! is ethyl;

Ring B is pyridyl, thiazolyl, benzothiazolyl, phenyl and imidazo[1,2-a]pyridinyl; and

R’ is selected from hydroxy, methoxy, ethoxy, methylamino, butylamino,
cyclopropylamino and methoxyamino;

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

1
one or more R''; and
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R11, for each occurrence, is independently selected

fromhal o, C1 6alkyl, or cl_ 6haloalkyl; or a
w@b@soeszeut i cal |y acceptable salt thereof. 25 FOEGBR@I7H04624

in a further aspect of the invention there is provided

a conpound of formula (XVRbl) (as depicted above)

wherein: Rl is ethyl; Ring Bis pyridyl, thiazolyl,

b qglz abhéRE ‘%hc\ﬂrren@é1 fsrlMJle @ﬁtﬂ:ni bt flord ﬂﬁ&)ﬁ}’&ﬂﬂﬂbﬂ&ﬂethyl or

R5 is sel ected rom hydr oxy, neth oxy, et hoxy,
et113’1m=,\t hyl am no, butylam no, 30 cycl opropyl am no and

MEd QN Y B caﬁ%gcc aﬁngeﬁ{:t{lilglgoif romthe group

conS|st|ng of Irazol yl, and phenyl,
whBreedforetine further asqtecrty)lf thetitnreation ghlereas pphigay b cmap'omnd of formula

Lt Qn one or nore carbon atomw th
X33t }%ﬁ%&%"%ﬁabw 18008/ 068470 PCT/ GB2007/ 004624

- R iRC) ¢alkdy each occurrence, is independentl % y
ct oro, trjfluoronet et hy or a
ﬁé:e %‘G‘?C{’g%ﬂltw Qéﬁé"btﬁaallﬁ‘i”@’ @QI‘N(BE@ebfandTher efore in
a Rla hhORI a@@fﬂﬁ@ﬁen@éntl& RelebtBY ﬁ&h'h?ﬂrx%:l? 21K, édllgylf)@ 106\{11{@?9 of

mpound of formula 5 (Xl X) epi ct ed
Carbo&%‘ﬁﬂe?n%erel n: RL is Cl-6alkyl; R5 is selected from

hygi" Qxi¥alo @éémlkw B R 15)(R’ 6); and R15 and

RL6 are i ndependentf y sel'€cted from hydrogen,
10f@a1hR§11iacel@!E>thh¢€9}?®blgsalt tberebOCycl yI and 10 R1' is

h ah% ef&Je nq g e§/ asgc%%c%} h%qﬁ\;egﬁ&ﬁﬁe{eh 3P eo%‘deq'ﬁ é:cr)rgP%urng oif ﬁormula

phar maceutl ca

(XVHI)fqm(XKﬂer(aa@pemdabbvd)hxdlerem/ent| on there is provided a
colgfpoupd of formula (XVII1) or (XX) (as depicted
abov?z)e erein: RLis ethyl; 15 R5 is selected from

hyRPn@ X@lecté@ﬁblﬁhydroﬁy h@(ﬂoxyﬂ&h@w R RmMiRY) bty &mine),
0 da ﬂo and ne %‘onyam no; and Rl11, for each
cydo(?% f ﬂ&éﬂ PethpXIENMma¥ht | y sel ect ed from fluoro,
t IR | fapEREREONencd s 111&’egwgﬂdentl§9 Eel@tdIRITRAS! iri®RbloYnethyl, or
" 1accept able salt thereof. 20
et VN

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 fornula (I), (XIV),
(XV), (XVD), (XVII), (XVIII), (XIX), or (XX), in an alternative embodiment are provided
pharmaceutically-acceptable salts of compounds of formula (I), (XIV), (XV), (XVI), (XVII),
(XVIII), (XIX), or (XX).

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

Another aspect of the present invention provides a process for preparing a compound

of formula (I), or any embodiment thereof, or a pharmaceutically acceptable salt thereof
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Particul ar conmpounds of the invention are the
conpounds of the Exanples, each of which provides a

wo oo8loes470 ndependent aspect of the invention. PET/GB2007/004624

further aspects, the present invention also conprises
any two or nore conpounds-8L-the Exanples. In one
enbodi nent of the invention are provided conpounds of

whicli pifoless @wﬁér}m varbe groupsaré, XMless dtlidthuise shecvlidd) as deiMbd in)formula

)? r , in an alternative enbodi ment are
a»céWBU‘ﬁég phar maceuti cal | y-accept abl e salts of
Procé&@xgp%&ﬁ)% A anfiRy ('}'flﬂ)ﬁm{li ao: (XIV), (XV), (XVI), (XVIl),
1), (XIX), or . In a further aspect the
present invention prOVIdQ§ a process for preparing a
conpound of formula (1), (DHRO (XV), (XVI), (Xvil),
(XVIT1), (XIX), or (XX, orRa 30
pharmaceutical | y-acceptabl e salt thereof. Another
aspect of the present invegfy on provides a process for

rep conpound of fornula (1), or any
Wﬂh%ﬁ%%%?hgﬁpﬁﬁﬁgFeof or a pharnmaceutically acceptabl e
salt thereof WO 2008/ 068470 / GB2007/ 004624 -21

whi ch process (wherein gr ou are, unless
ot herw se specifi % \ned in la (1))
conprises of Proc s a) t1{ngBag anmpe of formula

(I1): RL NH HOR2™N WINLD .n|aC|d of formula
(111): (RBYm(R&)p MBRS HO'KNNHO (IIl) or an
activated derivative thereof; 10 ProCess b) reacting
an acid of formula (1V): QupAN OH R2

or an activated derivative thereof}

Process b) reacting an acid of formula (IV):

0
R,
\171 OH
R2
Iv)
or an activated derivative thereof; with an amine of formula (V):
®%),,
R RH,
N R’
H,N N
(0]
V)

Process ¢) for compounds of formula (I) wherein R? is hydrogen; reacting an isocyanate of
formula (VI):

1 O
R\N///

(VD
with a compound of formula (V);

Process d) reacting an isocyanate of formula (VII):
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(I'V) or an activated derivative thereof; wth an
amne of formula (V): (R m(R4 )p ABRS HZN N O
wa 30080¥84Rr ocess c¢) for conpounds of formula (IpPCOBR@T71004624
R2 is hydrogen; reacting an isocyanate of fornula
(M): RL ., N (M) 20 w2eh a conpound of formula
(V); Process d) reacting an isocyanate of fornula

(M1): WD 2008/ 068470 PCT/ C@ZpO?l 004624 -22 (R3)m A
(4)pQ BRs NNO W't ound of formula
(I'l); Process e) for cf d la (1) wherein
Ring Ais attac P ofRR|ng 5 B and

Ring Bis attached
reactlng a conpound of formula (VIII. (R3)111 OA X1
RAN "J~ N\NI H R2 (MIIl) wth a conmpound of
formula (IX): (VID

with a compound of formula (IT);
Process e) for compounds of formula (I) wherein Ring A is attached to a double bond of Ring

B and Ring B is attached to a double bond of Ring A; reacting a compound of formula (VIII):

(R,
I /(j‘
A x!
1
R N
LA AN
l H
R2
(VIIL)
with a compound of formula (IX):
2 ®,
X RS
O
IX)

wherein one of X! and X? is a displaceable group “L” and the other is an organometallic
reagent “M”; “
Process f) for compounds of formula (I) wherein R’ is hydroxy; deprotecting a compound of
formula (X):

(R%),,

1
R AN NG a
SN NTON “R

R2 O
X)
wherein R® is a carboxy protecting group;

Process g) for compounds of formula (I) wherein R is -N(R*)(R'®) or a nitrogen linked

heterocyclyl; reacting a compound of formula (XI):
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2 (RA)p XBRs O 10 (I X) wherein one of X1 and X2 is
a displaceable group "L" and the other is an
woe@anes¥ed al | i c reagent "M'; Process j) for cpopeBa@s/004624
of formula (1) wherein R5 is hydroxy; deprotecting a
conpound of formula (X): -¢R3)m(R4)p OA 1V NB Ra
RNN "J~ - 15 RH O (X) wherein Ra is a carboxy
protecting group; Process QXRFPV compounds of fornul a
(1) wherein RS is -N(R13 R16)" a qFﬁ ogen |inked
het erocycl yl ; reacting A A - Pmula (Xl1): WO
2008/ 068470 P@U}GB 007/ ‘R3]1b0 (R)p R
"k NANRD ANWRNO KX ) Wwerellfi Rb is hydroxy
or a displaceablg, gr8up; with a conpgynd of fornula
(XI1) or (XI11):™HN X HN(R15) (R16) (X)) (Xil1)
wherein Ring Xis an -NH tai ni ng heterocyclyl; and
thereafter i f necessary: gﬁﬁonvertlng a compound of
wherein & fioidnen of Ia)dlﬂphp@ﬁbénm‘om withameowadnddf fotmeld QXHe(XIII):

(1); 1i) renmoving any protecting gt S;
HN X
HNR®)(R™)
(XID) (X1

wherein Ring X is an -NH- containing heterocyclyl,

and thereafter if necessary:

1) converting a compound of the formula (I) into another compound of the formula (I);
i) removing any protecting groups;

iii) forming a pharmaceutically acceptable salt.

R"is a carboxy protecting group, suitable carboxy protecting groups are defined herein
below.

L is a displaceable group, suitable values for L include chloro, bromo, tosyl and
trifluoromethylsulphonyloxy.

M is an organometallic reagent, suitable values for M include organoboron and
organotin reagents, in particular B(OR®), where R” is hydrogen or Cy_galkyl for example
B(OH),; and Sn(R”); where R? is Cy.¢alkyl for example Sn(Bu)s.

A suitable displaceable group for R® may be an ester group, for example C,.¢alkoxy
esters, allyloxy ester, benzyloxy ester, activated esters including esters formed with
1-hydroxybenzotriazole, 1-[bis(dimethylamino)methylene]-1H-1,2,3-triazolo[4,5-b]pyridinum
3-oxide hexafluorophosphate, 1-(3-dimethylaminopropyl)3-ethylcarbodiimide hydrochloride
and catbonyldiimidazole; or a halo group, for example chloro or bromo.

Specific reaction conditions for the above reactions are as follows.

Process a) and Process b) Amines and acids may be coupled together in the presence of a
suitable coupling reagent. Standard peptide coupling reagents known in the art can be
employed as suitable coupling reagents, or for example carbonyldiimidazole and
dicyclohexyl-carbodiimide (DCC) or 1-ethyl-3-(3-dimethyllaminopropyl)carbodiimide

(EDC), optionally in the presence of a catalyst such as dimethylaminopyridine or
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10 iii) formng a pharmaceutically acceptable salt. Ra
is a carboxy protecting group, suitable carboxy
WEe@BO647Ng groups are defined herein bel ow. BCT/€B2007/004624
di spl aceabl e group, suitable values for L include
chloro, brono, tosyl and -t2di-f| uoromet hyl sul phonyl oxy.
- 15 Mis an organonetal lic reagent, suitable values for

—pbeildiﬁcbpyﬁdme,r Bﬁtb@ﬁﬁ lthe%ﬂ@hen&f dFanaid @r ELAPRNESh laﬁnne
pWM£ rtlcular i.s. hydrogen or Cl g

kyl
Op%aipY IB(f 62 Su‘%?r?é] Zénlcln%ls Ov\%évdefqzwbutxlpmdlsmswable
solvefn@J 1n@1ii@ém1n%th§f%§é&}1§ie c‘ﬁ‘clﬁyﬂohﬁmaﬁe q‘)leﬁﬁ%h@ Cﬁﬁ@gﬁoﬂfr%df or
may be an ester group, for exanple
dlmeg!ﬁlf@ffgamléﬁ | Khesoypliagtreactionhmay gomseyicntt b,frperﬁuntd/%ttaetdnperature
“”h§§ﬁ§53f”99 Mp¢ g esters fornmed with 20

droxybenzo rlazole
1- $1htab(educnm:édydcﬂfﬂeﬁlﬁémts h}bllﬂﬁ atid bhtides ZoBextahipdZ i dldories,

dq& %rld oxi de_hexaf | uor op hog phat e,
an ? oRT ?rrﬁ’/‘F‘%‘H]ier?SB‘P’SWPI? ngh 93{Pr dPbEsarto af éhese types of
compd8O®1Th @hindeis vaNdameHh BOMElastl fortAR%At ey Blay Be RALRA in the

roug for exanple chloro or brono.” Specific reaction
Presqighn o ¢ Pashsushons thore dawssibed shoxetand isa sirieblgsolvent] swals as those
descbRCHBS . he AASIIRREERR ' ﬂgﬁ%
esccoupled to%gghgglﬁn tth%?€§1 ?ér d%fégﬁg%?%ggﬁ”henmgGOf
-40te60pCi ng reagent. Standard peptlde coupling reagents
knawn in.th sui I cou
regﬁeﬁ?md 15%?@Pa@@gﬁﬁpgwggaﬁ%%VWaﬁ ey E@ §£

di cycl ohexyl - car bodi i m de (DCC) or (Rr3)

1- et hy}-= di et hyl | ami nopr op rbodi i mi de 4
opt i opall 'yl {l}g ﬁg%lg ¥nce of R %pr SMQD_D@( )

Hb et nopyri.di ne ol éne or M® 20 R’

P /0046éé 4 4-pyrnol i dNfiopyri di ne,

opthongllay in t sence ofy a b@dk)for exanpiiid) O
hdi

tri%thylanine ine, or 2,6-di-alkyl ridi nes
such as 2, 6- Iutldlne or 2,6-di-tert- butyl@iﬁfﬁﬂﬁé
Suitable solvents |nclude di met hyl acet amA#es

di chl or onet hane, benzene, tetrahydrofuragp and

di met hyl f ormam de. The coupling reacti on'my
conveniently be perfornmed at a tenperatf
range of -40 t ui tabl e actlv,,eo
derlvatgﬁis |ﬁ%Pégg&g%Fd hal i des, '\
chlorid ang—active ester gy
pentafluorophd&yhtebwmis. Thé T
of conpounds with amnes is wel A
for exanple they nay be reacted Pn the presence of a

base, such as those descr,% bove and in a suitable
sol vent, such as those 18 escri bed above. The

Wheﬁda@ﬁer@rqm)deﬁmmieﬁbdw ?e perfor med at a f
S A, el R

followi ng schenme: L (
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"Pd" catalyst R3)'n (R4)p YaN L Ya L+ M B R5 HO Base
HONI)mM ( O (111c) (Il1ld) O O (Illa) (111b) I1Db)

wO Psoei4ad yst Base (R3)m (PhO) 2P(O) N3 (R4)p PCT/GBR00A004624
B s Base, toluene HOR N O (lI1lle) O Scheme 1 15
Wiere L and M are as defi r@8i-herei n above. Conpounds
of formula (V) may be prepared according to the
foll ow ng schene;;, WO 2008/ 068470 PCT/ GB2 3 004624
-25 L (R3)m Ib) (reBi)mManb)H N N é"at al yst A
L, M 2 (Va) N ¢ 434
Rs () QL% 2 WheRd catagsd M ar e\as def nlgld hereln
above. Cozrrpou of formula (I1)HX th! 1D), (Va)
and (1V) are con%*nsrm ally available 5 coﬁmaunds, or
they are known in the literaturg or they nay be

prepared by standard processe 0 the art.
Process c) and Process d) | cyaﬁ‘g C\é\‘galyﬁﬂd am nes nay

be coupl ed together in a s |tablq<§l>pvent such as

chl orof orm di chol or net hahe, “t"6l\uéng ror
N- et hyl pyrrolidine in the presence

\))
Scheme 2
Where L and M are as defined herein above.

Compounds of formula (II), (IIXa), (IIb), (Va) and (IV) are commercially available
compounds, or they are known in the literature or they may be prepared by standard processes
known in the art.

Process c) and Process d) Isocyanates and amines may be coupled together in a suitable
solvent such as chloroform, dicholormethane, toluene, or N-methylpyrrolidine in the presence
of base such as triethylamine and with the addition of heat.

Compounds of formula (VII) may be prepared according to the following scheme:

®),
R, (RY,
? . "Pd" catalyst A a RS
L Base HzN N
(VIIa) (VIIb) (VIIc) o]
Phosgene
(VII)
Scheme 3

Where L and M are as defined herein above.

Compounds of formula (VI), (VIIa) and (VIIb) are commercially available
compounds, or they are known in the literature or they may be prepared by standard processes
known in the art.

Process ¢) Compounds of formula (VIII) and (IX) may be reacted together by coupling
chemistry utilizing an appropriate catalyst. Such reactions are well known in the art. For

example, where M is an organoboron group, Pd(PPhs)4 and a suitable base such as sodium
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of base such as triethylanmine and with the addition of

heat. 10 Conpounds of fornmula (VII) nmay be prepared
waecwsnai4mg to the foll owi ng scheme: (R3)m ( RBOTGBRUD7/004624

(R4 )p P "Pd" catalyst ABR5 AL + M B Rs R Base H

N H2N N (Vila) (VIIb) O (M2l-) 0O Phosgene (Vi)

Scheme 3 Wiere L and M are as defined herein above.

carb&FAH BY %tlﬁ’fedf ElrtHéll:a%e WY M §\Mn! RYardBA re!aé’éﬂt @d(f"i‘lﬁ)z; can be
comerci al | t?/ avai | abl e 15 conpounds, or "they are

utilized ag the cptalyst Theseactipns take plagaip wyiialle éfﬂmn@obndynasftrmmbnnal
cond{Rcesses known in the art. Process e) Conpounds of
formula (VII1) and (1 X) may be reacted together by
codgmpangds ehferrsla (VI may be propased apardomgrto dtecolbmtiag yhbme:
Such reactl ons 5 well known in the art. For
3

exanpl e, an or ganoboron group, Pd(PPh3)4
and a SUIt aseg €¥0hcoaditisoapiirods 2008) 068470
PCT/ GB2007 06‘46 X '-26 carbonate can he util i gﬁé
t he Cagey Mis an organotin reagent, ((P )

can be *utilized as the catalyst. The reactions take
place in sulYHHe sol vents and may require thermal
condi tions. Conpounds of fp Ja (VI11) may be
prepared according to the 18171 owi ng schene: (R MA 1

(| Sompamdsiof foonsla OV 1IPr)aaé $EX)aje @mmbyreiXily M}alilhl;le cd)%ﬁdzuﬁii? or
Schene 4 Conpounds of for Villa) a | X
they Qg BBIRE P P D A ESRpR  frd Repxipiga  he
art. knovvn in the Ilterature or they may be prepared by
r ces es known in the art. 10 Process j)

dard p
Pr OC%? ‘g‘e CHPREKIFPERIZHIGR senditinns @tsritiined Aereirbelasut | i ned
he¢&hpoddas Offormula (X) may be prepared by suitable variations of the reactions

described herein to make compounds of formula (I).
Process g) Suitable conditions for this reaction are outlined in Process a) or Process b).

Compounds of formula (XT) may be prepared by suitable variations of the reactions
described herein to make compounds of formula (I).

Compounds of formula (XII) and (XIII) are commercially available compounds, or
they are known in the literature or they may be prepared by standard processes known in the
art,

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

It will be appreciated that certain of the various ring substituents in the compounds of
the present invention may be introduced by standard aromatic substitution reactions or
generated by conventional functional group modifications either prior to or immediately
following the processes mentioned above, and as such are included in the process aspect of
the invention. The reagents used to introduce such ring substituents are either commercially
available or are made by processes known in the art.

Introduction of substituents into a ring may convert one compound of the formula (I)
into another compound of the formula (¥). Such reactions and modifications include, for
example, introduction of a substituent by means of an aromatic substitution reaction,

reduction of substituents, alkylation of substituents , oxidation of substituents, esterification of
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Compounds of fornula (X) nay be prepared by suitable

variations of the reactions described herein to nmake
w@ormpoesids of formula (1). Process g) Suitabl ePCT/GB2007/004624

conditions for this reaction are outlined in Process

a) or Process b). Conpoundd-of formula (XI) may be

prepared by suitable variations of the reactions 15

substiﬂ;ﬁénﬁéf laRRTtiBR b LI uBstitReiB ke R AP ORES 01 rfn@s MHe edobts and

npounds of formula (Xi1) and (XII| are comercially
reactgxpé:ppcggqn@ glbwﬁ]é orpgeduresrare Wﬁ]é @W@lﬂﬁh%mmlwl ahParticular

exanplds®F %Hfaﬁc Qfbstififi¥n f@ié’tl(ﬂ@ 1&(&1 "{‘ﬁqutrmﬁcﬁé; ch{o@'ﬂdes

processes known 1 n ornmati on
dlazqjﬁ@t#qme@upnsc%llwech@cmppmlen shthiol gwoupj alévihnl groep, hikiogén group.

h Ry ' and
T Y TR R
v eFliesitBled orgnisuhatist wﬂhltesabilentotubeammpptuhuimf@ﬁlatléﬂl@mtained

ot BESSEED NS0 e B O Y IRt o

Exan@f)enierdin, a6 obtainhedshay start ?%{H@erfﬁ%d hifd (raducANE 8t &dMethercially
to or i mediately ol |l owi ng the processes

avaﬂﬁ%ﬁttﬁeoﬁl?ésssg%éwngdﬁ%r%@s Gvidhe mipescitie sish @t tops ddseribed above
may B REESSy HOR[GEes Whichard HectdaVRIM bi@Hardl &%arﬁ@ élgzﬁﬁéa? tdfifibues,

to introduce such ring substituents are e
technigiepristhichrq apalogows todlks %’nﬁlﬁﬁaﬁﬂm'm@estwﬂmlb@@gé%@omms or

techrlifiel WRicA abe ada[bgf)ﬁ’sdtu%é VQ{les&ﬁ@eﬁ ﬂr&clégi?}% %{ h)gﬁapoc@%h[regq #scribed

y convert one€ compoun
in theeratriples. 1t smotadriblatafany loé tlfecstamnmmbx)als Bu synthietia cidtlaxds as

s T 16080835 LAGR g0 1R R B LM G

or conklebetrhzala ,froﬁf)cdrmﬂercialljb avaikbls B bspounde Géisg adblaybiat dfQrocedses

L . id f t t
repoR e R s e rig Bs P i Iscesito B vomsed Gusenic
Chemigffy, sith Elition| g Jetry MiicHafubRéhe@ by FoHASWAIEH& Wofis 1592 MR lokRRal

of heteroparyl rings. The reagents and  reaction
gmd%ﬁﬁa?FP@ﬁ@‘PB¢“§ﬁ%ﬁmﬁW$@@§ures are well known in the

chiewiieabko B dpprdldidd atlia 'éom@?fﬂﬁ@le@éﬁo% @SR hErein 1% may be
substitution reactions include the I ntroduction

necegspy (shepigpble to pentect 6RY seasitine groupscinicomgounds. | weaunbtdnges where
protéc{](grf i QE%E%@; nﬁesﬁrﬂ?&r Qlé“ T to t?&s%%ﬁﬂ%d gzlrtﬁcy gr‘t alg %}eog%anble

group ions T nclude;
methodis fat fugh phitectipn. Gdnkyhtsmbiyrbteytinggrows lydy be Iupémﬂmbcordaﬁbfewith

s e PSR BSEL Pl Rt R e
John 3Wibayenntd Sbey, @92Hs, and acconpanyi ng Exanpl es therein
he anp | es herei 0, obt ai n npecessa
s?@?ﬂpi@ ﬁﬁ Fa]%fﬂpg tecing %59%"5&% fgy drpXy ggyp @oﬁ?ﬁ@fa@}piq By acyl
groug\fad dxabR,antal@nsig “gﬁﬁ%%ﬁb‘h StaRb], Bﬂ arogt @rf)hp'i |f(§r e&%pfe I?)@nzoyl a
)

procedures such a ose descri bed above

sityl RioH Sy a5 frpeiiylFibd oner emlmgtiey] gequgclos @cmm@tzﬂnabn d
depr@E@RA con &GN 6he LRFH %Mﬂ&ﬁﬁ% ]grotuﬁ§&}m fdESar gl? 1& vﬁ[hethe choice

anal ogous to the synthesis stru
of pretegtnigzaroupo Fpiesu Fra sxaraple, anacyiraroppemcine awlienaylanah ag)gmgoup

may B@re%@gf z@r ?aﬁlsl%clw 1%%9019519 &,ﬁﬂ% 'sGitadle btats]ee suD L3¢ gn am(& metal
hydroxide, for example lithium or sodium hydroxide. Alternatively a silyl group such as

trimethylsilyl may be removed, for example, by fluoride or by aqueous acid; or an arylmethyl
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in the exanples. It is noted that many of the starting
materials for synthetic nethods as descri bed above are
waeommspssar@l |y avail abl e and/ or wi dely report edPCTGBR@®7/004624
scientific literature, 15 or could be nade from
conmerci al ly avail abl e comfounds usi ng adapt ati ons of
processes reported in the scientific literature. The

group I58@0RN Yefizyl %‘fdub RhayRfreibed, fop eitas) b ty@ogantion in the presence
Chem stry th Editign, by Jerry March, published by
Ofacgdﬁﬁval%vmﬁﬂhﬁﬁémigﬁﬁm»for general gui dance on

r fot exdhdple, ah 861 B, fi
 SELLSEG R o o b b shsg b
example pe alfaidy! greyp bech ap @catdeesalkoxycerbeny sone, PPohexsmplett

i | r
e
for exhi’mp&e)eﬁiyld»dyedbmyl tdr@nardyl g@sp,dbleemmptediw@yl e [dertoteridon

I
conc S P SRR RS DR ML

grouﬁ Thiks For dkdiple, s@Qcyl dhdufGuele Bean dkmbgladriaikexfdadiopgl group or an
Organi ¢ _Synt hesi s,

sroy| X DoTmen Bt BBl Pl P G ViR A bl e iy Ao gg ket

metal beghdesfor E ot BRI or ﬁ)ﬂuﬁ?h(}l'dm)ﬁdé) !Aﬂkemﬁ@x‘elye%tﬁz[ﬂyl groalm such
anoy group such as ac

e an_aro
asa témmxmaébmhgr@yp may be ﬁm%ﬂedg‘{’b%@l?@ By %%atwl?tﬁ‘é W%P‘Plﬁ peid
as hy ocﬁ&g@%t Epﬂfﬁli&%l g4 AHc aél@ br ﬁffﬁ%@eh@ 8fid¥%hd anf he

on CO |t|ons for th above protectlng
aryln@tlmumaﬂwnbfl gmereshas i bWZVthyCWQﬂNI ghep @Ry peemayed, for

exams{?cﬁfgxédr%% %IE %U(R'er Tgal{e’?lyst sh a%ihgﬁghlﬁn -oft! r&%t%gﬂ Ior @g ¥eBment with

anoyl or“an aro
a Levhe aeid €6t exfuaple emmﬁrﬂhs{mfhlprd‘aycim@) y’ssugalvlp alhzrwts/g iptdgsitiag group

ase such as an al kali roxid
for  PRATRPARE? C0BA i Ry tPe Aot e hictrply S BBy by
treat:HEM YRthSA Gl yBning, Fonexb iy lesdilythylamyhobopy aminesd, f or
exanpl e, by fluoride or by aqueous acid; or an
2-hydspyycistayine. WOV OIS AEBE70” PCT/ GB2007/ 004624 - 28 gr oup

S u‘g RuiRD 1B DEOENY! crQPP 2 BBYoBLrb@imeVBlexafle, B i@l fing lpyoup,
rogenatlon I'n the presence of a cata yst S q¥g? .
for epamﬂad methyber aneatind sroun veuieh may be isporeh tfqrﬁﬁafaPlsﬂ-ﬁ' ygolysis

with a%a&r%ugﬂ) asgsroﬁiﬁlﬂl B rm{lﬂ)é of gﬁnﬁﬁe Qpb&%’%roﬁﬂ WHiRh nfa9be removed,

e an group sucn as ace )

for eﬂrkplx,marebm@at wgh en p(;ld,f for exexaphpineorganie zm;i w@h y@‘ﬁ}‘ﬂygmpetw
acid é)rrg Cxﬁ{s@ )%E%P%’o ﬁgﬂtup v it %ﬁ?é)l%ﬂ%l/ecg ?(19 4P by hydrogenation

over QeB@IIsONYE 8y Ibublﬁ&llum-mr-ce&bbra pofok € garmplkp an ailgyl geo@@myhl@ may be
benzoyl . T tecti

remQy P gL o P et e nadip OB el A BB

pr @B@ﬁ%te@ﬂng ?Bﬁ)péﬁna yThUSmo & at axPOGIVenierd 3 ltage:ml thgsymth@sis using
such as an kanoyl or alkoxyc r bony gro or an

convapigyal Grlaupompll FEoV B AhTDFal astarhbe Ttk Peyp By yige o
1mﬂﬂ%%ﬂogm%yb}?9&qlbase such as an alkali 10 neta
r e

oxXI e |ithiumor sodium hydroxj de,
AI Werenan ppf@daj,ly acthggfg m gF pegnpoyad of the inyention’is required, it may be

obta{qeg ﬁ/ %é o gl%otﬂ%e 0P ldg%@o&ﬁlégegﬂg?ﬂgﬁgr olpfggﬂlyec?éﬁ%)itﬁ'tmgy

a surt acl I"oric
matéial (ihmliddc fop exquiyds fyasyromaticdndyction ¢ffa wﬁalﬂ‘amecthlil stap).@pr by

resoﬁmon OP a racemic form of the compound or intermediate using a standard procedure, or
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aryl met hoxycar bonyl group such as a benzyl oxycar bonyl
group may be renoved, for exanple, by hydrogenation
wo@@s/0684c@t al yst such as pal | adi um on-car bon, PCT/I5¥B2007/004624
treatnment with 15 a Lewis acid for exanple boron
tris(trifluoroacetate). A-g2fitable alternative
protecting group for a primary amno group is, for
by cb@é&ﬁéf@éxﬁphlé‘sd%ﬁltah% Qﬁ/&laﬁér@é’lﬁbn‘{@?é ?flihe%i/od*aged'} e]ﬂﬁyﬁﬁlmbtléchmques
treatnent with an al kyl am ne, for éexa
may glpares Wi fud fariesorrepsyationiof epiéally zcthwpmwéldﬁ ghdipr intsrmestiates.
Wi d; 11Qr rv@h%h Q%ure@e?lwsgﬁ@xj & aQ: ﬁl&)@&&d’ Jfghegiﬁféﬂﬁofl %rre@nred it may
car ‘group or exanp an esteritying up,
be Obmndddw oaxfamaloet mertétthwibom pracedetels yllsmg B punp rvgwlsdsmasraay abmrtlng
r..e%a with. a base s
matelrlaq or\ﬁS{ rbso 108rogx Irr"lgxtuteoorkﬁ € %glggég liS é)r glt?rmsﬁlla‘gc;ls uaP%% gtandard

pumaMmmch nay be renmoved, for exanple, by treatnent with

| e an organic acid such as
E“Zymﬁﬁqt%yééeééllg ﬁ/fle?ﬁ d, or for exanple a benzyl group
W dhhpdiBYs Wére t@MASIGnhibRion X &R A TPRY aeﬁ(\qmﬁﬁ%h'a%omum

over a catal yst such as pal | adi um on- car bon,
molypgatsippiachiigeregnBas asﬁﬁe&q@tl%vsszszeﬁt@&\ﬁeoL Tt hvarez, P.
S. Re%i&@mlng 0.BY CUs€a, Qlf97§1 108! éﬁg'guﬂés%?st Fhr¥ E?Erf&%ﬁ %ﬁultlweﬂ plates
pal I'adi um acet at’e. The protécting groups nay be
in loﬁ@mqnmonanyng: ShvwaMi T84S beffaged 7.4, TheMsymmbeismsicetsieng

5.5 N R D Rkt e BB o

1,4- mmapnmthmak 20PaM\Hoeite sctumplitbEdh| 1 @ikl sHRark@EdNneh sperm
ound of the invention is required, it may be 30

DNA@6 ﬁer@ht@yréaﬂpl;/lﬁgcoélﬁy@n@om AL, am;bqp@mumt@dur es

dlmet@isﬂﬁoﬁ@e %%5&%)% w¥re%he1%c\flgd Yc’NtltP A ftp%fnangl%onéﬁxg lﬁﬂﬁﬁ fabglla{n/emdlachite
greerf mtlbmf’eagér& péntalﬁfng hy2 m]\/Ele@]latHﬂngifeeﬁﬁny&oElﬂéﬁdﬁ 8.5fvim of

o Y AP B0 D R B P CaBidobis BoA6 450 gy

absotbic W@%a@ al 62530 2t it iSIaficd DLRQURTBIUERE
ﬁnwﬁgg duced). Enzymatic techni ues _may al so be usef ul

ukf%dia@e’g)aqoatarw 1sfctiops acye inhibiien and noypRienirrgentaining
(2 R Rlonk B SOOTPRRIER cont G Riolnd HOBRy 3R 484 on 1C.
measpregehts eldierhinedrirymbeactibhspenfornérindlas prysence m‘fu() ch)ﬁﬁ@em:tfcompound
cmmét% bove procedures using a pure regioisonmer as a
nt T, tl? o
g 5 material, or by resolution of a m xture of
t hBommginds waeedsteddor inhibafore| topbBembiatd 1y ATB4s8 a&aﬁ@ as
1@%ﬁ Edure Enzyne Potenﬁﬁ Testing Met hods Compou
descrjpefl @bpvedfPpHYHbF*CeRithnt 49 Waﬁfon@ymwﬂﬁa@ Bllgsg 20 yﬂM TRIS
buffe EH@ 56 BV TRt addkey '@%M%dr‘gﬂés%ﬁﬂ bhiGrid, %@rg_?@egcﬁ ds mMm
osphate detection assay
1,4- mhMaDézthrepol 0.005%.Brig&is néoh/,ml ahahrdl, salmon@amh BNA19GaM E. coli

Sy G RN NN R

poten?:?; Svas Bhselvh a0yt A6RS dt@miRdTrdiMARMAS péidhned in the
| oride, 0.5 mM ethyl enedi am netetraacetic acid, 5%
prese@pfi,%féfodjrlffergnt,mnpound concentrations.

Compounds of the invention generally have ICs 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.
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1,4-Dithio-DL-threitol, 200 nM bovi ne serum al bum n,

16 gg/ M sheared sal non sperm DNA, 4 nME. coli GyrA,
wa2008l0&R47€¢ol i GyrB, 250 M ATP, and conpound i nPABGB2007/004624

di met hyl sul f oxi de. Reactions were quenched with 150 |

of ammoni um nol ybdat e/ mal ac¥ite green detection

reagent containing 1.2 mM nmal achite green

S. Rétyebhpaddl @rA . deandf, $79M 002030, URRPH¥RARBrmed in multiwell plates
tetrahydrate, and 1 M hydrochloric acid. Plates were

in 1Q0ubrgastiong pontaipgy HambEHpnea buefferadlia s, ZmBDEnmeniamadcetate,

r J nhifiti . ted .,usin
5 R R 5] e BB Sl gt 2 v
1,4-Dittéo-Bilt-thesitoh AA0 ndiadyirece mcaibirainnf ng/nid QhdaZed saMlon sperm DNA,

tio 0% i nhi bi t] trols. Co d
125 3§ E e W Sl § frrees Sy nsR0 b s wdcemepwicing
dimegl{yﬁcﬁlff)ﬁﬁ&tlj\e‘a@ﬁone %gﬁ@iﬂ@ﬁ&eh %ifh&0 Etg Sﬁﬁrﬁgrggﬁl é&%@a&e/malachite

| e_r ent con‘poun’ oncentrati o
green gejecsign fengentiehntaininigoin? oM tnalachitecgreandsdrdcM oATRBsEmM

t Vi cr.i.bed e. far r cept the 1001
B e o IR B TRE g2t Bt s g fan
absotbafidegrlatp kaBer 25 650hmamipatemimtatiat eiludd Wil ARANESd wie

. hlorid %aglycerol, 5 MM 1 4-Dithio-DL-threitol,
dlmeg?yhfﬂgﬁ’o‘@? ﬁ% 4%%3,“){%“1{5%7%%“% 830G dnhdbifign andspprphipeiRgrontaiping
(2 uMMebetidhobé 100°8ifRibideh WMrBis, €Rhpouka gcencéﬁgasl\gagé-ﬁ%n e0d
conpound i n_ di net hyl sul f oxi de.” Conpoun pot ency was
measyeeaehtssistoraned foasigraiophpasfogoedinthaprdsehroos edifftrentnempound
concBRftighdred in the presence of 10 different conpound
concentrations. 30 Conpounds of the invention
geFeblaal showhsaly guie@(P ALY GeB AMFPas@liQ gy athesifor rop@scdtativot h
e .bed herein above. Conpounds were tested
com‘%%?@ifﬁl%lﬁl%ﬂéﬁgbf GyrB ATPase activity using an
amoni um nol ybdat e/ mal achi t e green-based phosphat e
Tabldgt ection assay (Lanzetta, P. A, L. J. Alvarez, P. WO
©008/ 068470 PCT/ GB2007/ 004624 -30 S. Reinach, and O.
A Candija, IdbShpld Rdmpar- 97) - ASSEES, ) perfornmed in
multiwel|lL_plates in 100l reactions containing] 50 niV
Hepes buffer pH 715, 75 nM anmoni und.aéet ate, 8{0 mM
magnesi umchtorides—3—06—rMpthy eneg‘ a-ret-et+aaceti c
acid, 5%qglycerol,”2 nM 1,4-Dithi o-%{-threi tol, 400
nM bovi ne serum adgum n, 5 g/ sheggigd sal non| sperm
DNA, 5 4-—25-nM-E—coli—GurA—1.25 nM S aureus GyrB,
500 pM ATP, and cohpound i n| di met hy?-84 f oxi de.
Reacti ons were quenched with 150 t of —ammom
rmojlh%bdat e/ mal achite reen detection reagent
c orfbld hshey's 5. gunam @éllg&birB A Tasseperdeptinbibitionrfod@mpBuids of the

invrfllh TR SR ROB o2 S BV B GRS oS or bance

pl ate reader at 650 nm and percent inhibition val ues
T blvxgre cal cul ated usi ng 10 di met hyl sul f oxi de
a 92% - cont ai ni ng reactions as 0% i nhi bition and

R e ST S I T e e
| C50 1 3.02

2 99.14

3 55.01

4 84.03




measurenents determ ned fromreactions perfornmed in

the presence of 10 different conpound concentrations.
waamBeess7ahows S. aureus (SAU) Gyr B ATPase | CoECT/aBR@S/004624

for representative 15 conmpounds of the invention.

Table 1 Exanpl e Nunmber 1C531-M 17 0.266 19 0. 846

36 0.0168 39 0.014 Table 2 shows S. aureus (SAU)

GyrB ATFFise percent Tnhibrtfon Tor ggmpounds off the 20
invention_-at a conpound cancentration of 12.5 pM
unl ess otherwi se ®oted. Taple 2 Ex8%te Numberq %
| nhi bi tipm (WM 1737022 9p 143 55: 91484103 WO
2008/ 068470 PCT/ GB2007/0046R24 -31 2 %% 73 6 99.74 7
97.38 8 81.52 9893.50 10{92.57 g15Not available
12 92. 58—4398-96 _45% 15 Q97 89 16 1. 28* 17
99.12 18 100.72 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

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




19 95.06 20 98.41 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
wa 3008068430 62.90 31 100.06 32 2.66 33 38. 16PCBEB2007/004624
42.48* 35 96.68* 36 4.84 WO 2008/ 068470
PCT/ GB2007/ 004624 -32 37-92-86 38 91.81 39 98.99
40 83.74 41 26.89 42 Not available 43 Not avail abl e

44 Not dvailabl e 3745 Not avpiTable 9gig 83. 41 7 91.72
48 101. 49 37 80 50 Noti availabhle

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
51 62.07
52 Not available
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




51 62.07 52 Not avail abl e

55 86.4 56 84.07 57 80.11 58 89.

53 Not avail abl e

32 59 Not

54 89. 84

wa@e@sloetale 60 Not available 61 92.85 62 NotPCT/GB2007/004624

avai |l able 63 Not available 64 92.59 65 Not
avai |l abl e 66 Not avail abkg3-67 92.51 68 Not
avai | abl e WO 2008/ 068470 PCT/ GB2007/004624 -33 69
88.52 70 88.23 61 92.98 172 80.3%g 53 Not avhil able
74 0.95|.75 93 47 76 .88 .19 77 101.46 78 Not
avai l ablle 79 Not70avail abl ¢ 80 Not88%RAi | abl e | 81 Not
avai | ableg—=82 NOT71avaiT' ath 9093

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

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




83 86.87 84 Not avail abl e
avai |l able 88 Not avail abl e

waodsods47®2 101.43 93 99.14 94 98.94 95 100rA1/GBY®@7/004624
95.42 97 101.37 98 99.33 99 102.40 100 99.68 WO

2008/ 068470 PCT/ GB2007/ 004824

85 94.93 86 99.88 87 Not
89 86.13 90 19.71 091

-34 101 98.26 102

98.20 103 96.04 104 89.92 105 94.75 106 93.1 107

83. 95
112 99.

108 100. 44(; 109 99,48 IT0 18,89  111100. 96
1 113 101.53 114 ]105. 38
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
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




115 99.18 116 98.74 117 101.33 118 101.75 119

102.99 120 Not available 121 81.82 122 85.75 123
WQO2003468414 95.06 125 107.06 126 96.24 127 POE1I/682007/004624

128 91.47 129 100.02 130 98.67 131 59.98 132 Not

avai | abl e WO 2008/ 068470 P85LGB2007/004624 -35 133

Not available 134 7.09 135 0.52 136 60.97 137

86.92 I38 94 7713339 96. 74 TAUN{B.a0abiidL 99} 23 142
0.68 143 99 11 7144 38.56 | 145 100.53 146 64| 3
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
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
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147 94.65 148 94.15 149 97.52 150 100.30 151 97.71
152 69.36 153 71.43 154 99.81 155 82.32 156 42.95

wa 2080684723 158 92. 60 159 95.32 160 95.49 REWGB2007/004624
101.17 162 100.67 163 97.75 164 88.11 WO
2008/ 068470 PCT/ GB2007/ 004&b4 -36 165 Not avail abl e
*Note: Percent inhibition was neasured at a conpound

concentrption of B5M Bact €ri al eSS eRiolddl 11 1Y
Test i ng thods 5 Conpoundsiwere tested faor

antinicrobial activi ty by susceptibility testing in
l .

*NO{& %{cgryl/tllfsﬁgﬁ?l vag?fﬁ% Sat \fg\@é(;il%P %?%8}1 thl A g0 f ﬁl\ﬁti ons

in the susceptibili ty assays The organi snms used |3_

t he rnight on suitable agar nedia
Baaeﬁ‘@? ?ﬁ‘é"fﬁ@%?ﬁg@%%a&’%ﬁ qui d nmedi um appropriate for

t h€ogpauidhwefe tkdtel fof gaimhisiobial feivEy 5P QRSERBiIMRAEs@nin %quld
garlan and a furihe 1in 10 dilution was made into

PIRROUL: weqeld&qplae ngﬁqhyléul&xgb:aﬁné tgsked 1p il Q, dpubling dilutions in
the sQ§cIPHHIBNaSIATH GRS oDAnisths HhEHA ik the a6z ?tv&ee?e Hobva ovﬁlﬂ%ﬂpa{ Stable

under approprl ate conditions at 3 pri or
agar mpdiacagd theg suspeadadinp Hawid madiny am@gna@oﬁqc@mgrcmth ofitheas

orgaﬂ%e’fﬁ@ ﬁg&g\%ﬁﬂ W%g a g%"ﬁﬁtarﬂﬁ&‘ anfaggﬂztﬁ&t 1 tzlg %ﬂg@gﬂ \%as'\ﬂlegle into

reduce 0% or nore
the sathe Hq@id prpdivim wgaepast thSﬁnﬂmgmmmpqmeﬂ e 000 e Plakés were

' th
incuﬁ%gcg%nag)gﬁp%gg@gu 4 (i;h A a]:sg ’?g(ﬁ rgci 291fhrsF 1?1‘1eor Itcl)’] }/egdnltné O’lnhe Ml?urrr?um

Inhibitory Concentration was determined as the lowest drug concentration able to reduce

medlf

growth by 80% or more.

Example 26 had an MIC of 2.0 pg/ml against Streptococcus pneumoniae.

According to a further feature of the invention there is provided a compound of the
formula (I), (XIV), (XV), (XVI), (XVII), (XVIII), (XIX), or (XX), or a
pharmaceutically-acceptable salt thereof for use in a method of treatment of the human or
animal body by therapy.

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

We have found that compounds of the present invention inhibit bacterial DNA gyrase
and / or topoisomerase IV and are therefore of interest for their antibacterial effects. In one
aspect of the invention the compounds of the invention inhibit bacterial DNA gyrase and are
therefore of interest for their antibacterial effects. In one aspect of the invention, the
compounds of the invention inhibit topoisomerase 1V and are therefore of interest for their
antibacterial effects. In one aspect of the invention, the compounds of the invention inhibit
both DNA gyrase and topoisomerase IV and are therefore of interest for their antibacterial
effects. Thus, the compounds of the invention are useful in treating or preventing bacterial

infections.
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formula (1), (XIV), (XV), (XVI), (XVIIl), (XVill),
(XIX), or (XX), or a pharmaceutically-acceptable salt

wWo b@smef47d or use in a nmethod of treatnment of tPET/OCBRENT004624
or animal body by therapy. In one enbodi nent, the
i nvention provides a netheg7ef treating a bacteria
infection in 20 an animal, such as a human,

COfBAS Shod oﬂﬂl@lﬁ\}eﬁﬁ&{ i nfeidhh %r %uzﬁhl lﬁfecﬁuﬁﬂ@éfe@@o an
effective anmount of a conpound any one of fornul as

1nfect€qn) cauie}yby)Aczr(emycte;( baynanii (Ixgne yspeth)ﬁthq ipventipiKpndyinfegtpen” or
“bactér}%?] nfeffop® o n%é‘fd%%ﬁfé&ﬁ&?&ahé/ aogféﬁ:ﬂhe%ﬁlagtersﬁcleyno?ﬁ@&se ﬂ{ one

ave that co oun resent 1‘nventi on
aspect pfithb intvelszmtagr udé:ctlmlAmg‘)haetsieal isfiactioh” mfers tpwi infokeesesed by
Acmeto\[/mc%;é]uazgz e]lntqn reef gt (}% the 1r1ventt1%n gr‘?’ tz‘lgi“egé%t” el“%a],ctetrﬁgnfectlon

eria n one
refers toue ndfection ichaed by omevdBadddr jbMorin e tid aspeclt ofithbidvention an

« acterj a§e nd are_ therefore of intere
i B e L P 8P (1 BEiebon RSBy Sdichacts e n
one abp¢EoHthOMvertidg af OMPRUBESorChadtifal inTy@ibht RFerd dMinBhfection caused
topoi somerase |V and are therefore of interest far

by Baciepiles Brtd Bmencsipest obfbe dtegtion a1 “nfectiosp et thagtprigltigfection”

referé tB\éﬁ M Adn chiked 69 BRAURERs BlieliBani oﬁé’ %Eét%@ tHe HNRtibn an

gyrase and topoisonerase |V and are therefore
“mfe@fon At ragistialfigfectianirefersrie pbmbactipn aausatb@efrélmldei idlepegia. In
(13 V
one o 8, GEPNOHR0 3L LR 00 Sl it b M
by C@@ﬂ@@@@féj@@ 46 2de asp&t of the amenbepectinfoftionh er 1‘lmmna1i iofection”

rofr{ Wen i eed 8 6) PG ot Bt Shathandcs oL 1 Ry h n
“infeatiope ot “tattetibldnfciaitréfoR tamn infartios taueed b}OChlamMﬁ uRdalyddcus. In

i nfec refers, an, in ectl n caused
one g DL TR A G OF e DA% LS HEES brenpfection caused
by ChiBY,SMph AR pRdmohidk S8 oh® Bspe&fof THRART@kibRhn R85 @ “bacterial
refers to an infection caused by 5 Aci netobacterjunii

infection”gpisrs4e prinfecsipn eansed b efasir es%waﬁ’ﬁ idilas e ong awpecteif the invention
an “infO@fhe bl MacleRbIBRERR" refeRhS 51?111%&1919 Al B £ &oﬁﬁéz’é‘e d
by Aci netobacter |johnsonii. In one aspect o
aerogeyige Ht @r@rasm@t of'thefrwentiagrth “infection’t orcibpetbridl mffedtion’drefers to an
1nfec{ SI cearu§edt {)Déc?é} Haé %yglfedasﬁé@t Aﬂhg? ?o%ta%r“u{fm&g;’ or
one spec e I nven
“bactetid dtfectionl’ réferk cdn infettioretansesl H}oE;ae’rocat%egtzeams dak)ﬁ@ﬁispect of

. Bact er es,, bi. a t of .t in tlon
the i bofiE SR ORR B “boiiBiatafte oSy RRESH e tareih ariefd,
Enteiavlodcnf feetiyRNneas sgloluf HRiav@rion e Sinfagi™l or ShackdtiaDigection”

ntion an "infection" or "bacterja

pect._ of the i .,
refery QABARTPGIPn PP PE LeeeBRtin fplsdh P e Rs S6He [gvention an “infection

or “b&%éﬂffﬁ Qif&@l’bh’are@e@P%nQerEﬁbn éﬁﬂ&d%?ﬂﬁ%lne%llat iy, SREAO R pect
an "infection" or "bacterial infection" ers to an

of thg invention 8 “Biikeser)’ orb‘ya@rﬁbwf@p@aef ©fer§ ) aannfectm cevsed by
(12 a
Haeiiﬂ%‘ﬂggst }Iyag%znﬁbe@zz#eg }"tg&{e aggbc§8f % g{vlglgt%dngagu éngédstgg’ &%ﬁ&t@ﬂéal
infecpioré unfm taen infertion caussp bcha@*hoMnles influenteé. dm omsp&t of the
ction

1nvent1o§ 1nf ﬁ‘ﬁg 6’1’8; é‘gacger Ehnlf Cti n’nf efefs tip eagll%f%ﬁ?tboa\ causleﬁ by g{g écobacter

pylorasln eﬁé a@éctbhﬂlenmeﬁdm art 1ﬂ1Bct1dnﬁ foethacteriil ibfectidviedfersit@hn

nfect i to an ipfection caused . . .
1nfecjt10n causedob Klregszes)’a pneumoniae. In one aspect ofatﬂe mnvention an “infection” or

“bacterial infection” refers to an infection caused by Legionella pneumophila. In one aspect of
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by Chl ai nydophi |l a pneunoni ae. I n one aspect of the
invention an "infection" or "bacterial infection”

WO ed08/06847®@ an i nfection caused by C ostri di um PCT/GB2007/004624
diffrcile. In one aspect of the invention an
"infection" or "bacterial -B&fection” refers to an
i nfection caused by Enterobacter 20 aerogenes. |In one

the irf8@htanCinfbdiRn? ettt i@Bctionn ke kM inRktioP@sirdyal
infection" refers to an infection caused by
Methgsilliprieiant Stapbrleeases. aurqys dnena dpeet ol e inyratipm g finfestion” or
“bact@fial "ihRERmb Qs tc%n infdeB6H &luké by IVI @&ﬁl‘hﬁ 'gusc&?fb% Sta e,z%}lc%gccus
i nfection caused by Enterococ aeca on
aurengs peqe agpect efithe inpgrdionian ﬁmééwtlbn’hcﬁré‘@athl infectibiyarsteas foain
I 13 ! 2
lllfeCE{)r}% (Zd?l%)ééﬁ%’cﬂgé ?&aglyds Cattcg‘i a?zs ]%‘le%g ég %& O% ﬂgal&h%ne nl{lgesthonar?r
“bacfénadfnefcttmmﬁ 'tefens to dnamfeetmmd:ausenﬂchb@nnel%ndngﬁmr $n bk Bpect of
ectiqn |chla col one aspect of

the iR A ERE B B ERAIGELEN SR8 an iReBT sl S o

Mycdp&fsﬁzb%némnca{’ué of ﬁfétalsp)ﬂ’dt 6aHe BfellonGAr dit@tigh & “bacterial
%Ifl s. In one aspect of the invention an
infectipiralers (g7 pCtop seSed PeVeRHT @I GO 08 Fpeenf the
inverltidh @8 Fin@ddti6RUST SHaditia] HREQHBRMELSoRAN A SHHRDERE by h’@m@ﬂﬂﬁl-
aspect of the invention an "infection" or "bactéeri al
resistepifSepiospecus Begmeniae Iaeng pdpeetitof Sie iveanterlarbiinfection” or “bacterial
fi o - j
i BERRAL S LR SARASy bOIE BRRSTL Sl 7 rewnonice
In ong efperisofithe iaventioh et t‘mfmtlctalmé‘l:admgrial-wéoﬁomawfem to apymfecnion
s P AT B, A5l BB B0 RS R Rl
“bactoyial Khfetrsing rdfers pcnaumfmnamauhm Wp&ﬂp@ﬁbcd&feuﬁﬂ&ﬁros In one aspect
|nvet|on erj al fection”

of th? ngJ%l} lonag “gﬁeo‘uﬂ? e@t 608&&1‘ Hgf%caw ’actfers to an 1n ection caused by
Peptds@@bRb&Ich @R Ninl cde aép'éctcdﬂh@lﬁpﬁﬁibn ah “NR: A8 ObRfer1]

PCT/ G32007/ Q04624 -38 the invention an "infection" or
infectipp, Teiefs tan iHplion cased Py i griasteglospecun fFsehaelyicas B @npgspect
of thdkRlBtfohlah “Rirs Ei8h S6r2Bhc et Hﬁ%’dti%ﬁ’@f‘e@é@ toadﬁrlﬁféétmnl dulls

aspect of the invention an "infection" or bacteri gl
Peptfrsmeé@wcgwmemt@rlg onaspactiof theduyesHor an§aigetinn” or “bacterial
e B USSR s PN ASRSEY B P S MR
inverjtioh @nf mtﬁwtlom”etfré‘bgstetrml anfecBion’hfedars focan infactvmdatved by

r lla cat arr alis e .as e L,nventja
ool OB PRl TR ik 7 I8 RS o B L
1nfechmi”eefers[m af &nfs@tdn lyusbidbg ﬁ’ﬁﬁbdsammr Al éne abfecOsh@BPEtion an
i nfection" or "bacteri al

“mfet:th ! h%p gpﬁiggor{a’gefgﬁ 1P AR WieStign caus %Pwdomonas aeruginosa.

In onbh6pl GFYRRRIGHHGR Bh 8 fectibn WELARRAE Infliok N8Rk RRion
causqdph i nfecti on" or "bacteri al infection" refers to an

dyinelanc-Resistant SiapRidpeosens ayrqsrisronp awaet of the ipyration an
“1nfe@t$d?19%§r “E’Jctehgﬁin?eguéﬂ“f@@fs' tQ Bn ﬂﬂectﬂoﬂ%ﬁﬁ&%ﬁ’y ufﬂBlone-Remga t
bacterial infection®” refers to an 1 nfection cause %
Staplpéasoedus ebiderntis $i eneaspecspf @pumom }mfecmm’ﬁ plaébactbnalone
1nfec?§1$§%f‘ersotfo ah étir(% %E\SSG&) Qy g’EZ]mon oﬁp/"té gﬂal é)ga a%))?a o%&he 1nvent10n an
“infeftaon” o r‘bactemuafeem:j”bb&rs&b ne pifection casepbesuimohal.pardtyphi. In
one, aspect of th e‘ en,t Qn n "or .
one <3 BERF fvetiopans o spie Dactiinl ifecona et i andafystinn caused
by Sdiyollatens i1 RGAE especi RS Ventidn B Cinfe ARG lor Obactdil infection”
invention an "infection" or 15 "bacterial infection”
refers to an infection caused by Peptostreptococcus
m cros. In one aspect
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of the invention an "infection" or "bacteri al
infection" refers to an infection caused by
w@epso6et4rept ococcus anaer obi us. I n one aspect BPET/GB2007/004624
i nvention an "infection" or "bacterial infection”
refers to an infection caus8®d by Peptostreptococcus
asaccharol yticus. In one aspect of the invention an
refers fordh @€festM ca®ed bh BalRIbRY rypRil@Sk IO onk GERESO IR iBPention an
« 1 nfectjon caused by 20 Peptostreptococcus prevotii. In
infegfipa” Q& pt&‘fferlélf infegidon " Aetartip amindpption paused boferragia marcescens. In
one aspRESERE Hventl A 8040 QWRon” & “BhSedf ifiBetioR® .
blyg/&Pept ost ?I(Iept c?coccus 0{let r aé‘fstas. lrﬁﬁugﬁe%gésr%%nqg#z?%ﬁlecwsed
by Stpmfiyéaspéayn amirus. ilnpeaspent of e itvigatianem ‘wfeitivhe ot Tharttrial
nfech&h t Al ' b Pept ost.r ept ococcus
infocliRt 3e8ye 8 o ThrbcloR Shis Bl o PR s B P o one Bl br e
inverition fue Einfastion”oor “blaatat infadtion’ refeectoi sarninfectvhensset by an

i nfection caused Proteus. mrabilis. Jn ane aspect.
Staplyfoctsca's PoguBRPTIOR: HRons s Berhilets pgeptio i “lkeligF | gif bacteril
infectiof"aefeistd an e @108 chiked@By SnéR6coOR daleRsb. MYone aspect of the
) P,seudgng%as ,aer ugi noaia. In one aspect of the
mventigh 8ht PETUSH O RIEEH Biectigr” refratioariipfectiatratsed i Streprococcus
preuk1BhiBE.In bike ApedtdF BRIMRAtoFAHSRH R I ANSAMRER IS &L to an
. . Staphyl ococcus aureus. In one aspect of the invention
infectipn Caupeskbyctiiegiocoeses Progenasr Ingne pseeicfithprinvengipe g “infpctien” or
“bactefMISOLERR” FAUS FarPhrd b 55 I

% St aphyl ococcus .e%l?léeer mb sg“?%ﬁaﬁ&ég’%’z’tﬁgg‘%m”&f’ g {"ﬁlemp hilia. In one
aspedt af/da tiventieman fimkemn’ on“bagteridluafettiem” a¢fers 30an infeetion aruded by
to an inf ' used Sal.nonel l,a typhi..lp .
L L L
refers' foaetigfeetin canded by iMandontyeieR ssidtant @ntersthedls ifanimals & dRyect

Sal monel | . par.at,yphi . 1n..qne aspect of .the invention
or e g O e ooy G 5 B BFiong s
Vancoiify €i6{R 9Rta6 BEEEcodd)s BatdP M8 lohd afRtesr el it chtiod fh GRRction” or
“ asﬁﬁg%% of .the invention an "jinfection" or "bacterial
ActETi AUEFHSRT TR SOUBINGS B GRS YCERS Oy duResistant Sagphylococcus
aureds€ifdn® abRcPY thdn96itioR An SRR B O BN Rl Ron” refers to an
_ t}phinmurium In one aspect of the invention an
infectiprhgaggad tynVanspmyejadiesisianl Stiptp lpcedcantpidesiés In bue apect of the
: s ted : & : I s ne
e o7 B PRI b R RRI RN chifed BUT,
Mycqbaéteurh tuberquisfsisr dn bae @spedt of the tinventieeans tafectioy” or “bacterial
: - aureus.. |l p.one.aspect of the inventi.gn
infeof P AN P Df SR b D1 e RinePn, ey Biveios Ty
inventioh eg tinfeeti o Us ¢taditiabiniliph DR 0L CldSIn &t clh Ththed by KiletRiREa
aspect of the._ invention 21 "infection” or "bacterial
OXYtqCRf g‘l:?ffeoaﬁpeci gk thp wvenfion an;” fteation off  dagleria) ifetion” refers to an
infectibro@YddI/0CEIsEEriS AMIRANNE]T Hiéne dkPecPOBhEERERonAh “Idi&tion” or
nvention_an "infection" or "bacterial infection"

I 1] on, A ) )
“bacterigldpicotiog” grers i wrinfesHot eusabydusehtactepumepp c bsone aspect of the
inverf9R bR SiFRBon &} “BikerAP RES P! rebdiéio ahﬁh\’f@&#oh%gus@@b Peptococcus

i nfection” or acterial infection” refers to an

spp- i preecaspesth oE thg dnntiyn Bt finfpetivnd or {heciéfal priectivnh refers td am
. he invention an ~infection" or., .. .
infeciEcsBSR Pl W Y I bool o7 R v Eh gl Birecsions an
“bactbrjal Sifeephd cafers tisarpiy figinecnsddbyobegalageedgaife Sththylococcus

. dnvention an "infection’ or., "bacterjal infection" . .
(inelydije Steptylpogtrus géa?qnalﬁfbéaﬂwaows eqPifo b ERlpHRosFHE Siominis, and
StaphyBdcbepBsdpréphylibuspne aspect of the invention an
"infection™ or "bacterial infection" refers to an
i nfection caused by Ureaplasm ureal yticum |n one
aspect of the invention an "infection” or "bacteri al
i nfection”



10

15

20

25

30

15 refers to an infection caused by
Vanconyci n- Resi stant Ent erococcusfaecium In one
wa@aspeoss47of the invention an "infection” or "bBCT/eBR@7/004624

infection"” refers to an infection caused by

Vanconyci n- Resi st ant Ent enqooccusf aecal iS. I n one

aspect of the invention an "infection" or "bacterial

' rlB oht asg@ct of &eGhventiGn Qronlhfa&@&lt”losav Ry RUSEHTRYon” refers to an

Vanconyci n- Resi stant St aphyl ococcus aureus. In one
infectigpeoseddly Adiectohagiensiiron ens aspast efche mention an Gadecsion’adr
N »
bactpfA TR ros R ool oo L S BN R oY aqpct ot e
1nvetﬁ1$p en t‘1nfa‘ct1d)1’d eor “bz[tmafmll mfasctlam’ ’ I‘elfemsf tecahlmﬁadtlomrcaﬁsbd by Buirldlolderia
ectlon refer fectipn. ca

spp. Jy g SemsEet iy riiah B BEBOr o B BL RERHOF refaggto an infection

causdd hp9tobaster dp fIEﬁQinb Qfpectodf thdiadntibh ah “infddfi@Ctdr Ubacterial
refers to an |n ect| on ca sed by d. ostridium

infecfieiy treferige A8 infeqiiop qarsed By Ctlagrydiaisep. I RYepipg Rf iy invention an

“mfect‘xd?lf’%i; t‘lﬁa@fénaﬂﬁfec@&?’tr@fefs"% ah ﬂff@(ﬁﬁ)h Qﬁhsed 15 @B}%mtyeolﬁﬁla spp. In one
i nfection caused by Klebsiella 25 oxytoca.

aspeci op e tinvsatioran ‘iinfoetin’ on @ﬁterlahfl@emq aefersto albakaCélplil gaused by

Clost'rirafu%? %dpoﬁdonre%g Bofltfle ﬁl%ntioﬂfaﬁe‘{n'fﬁﬂoﬁ aéfs‘ggctQYal m&&ﬁﬁ" fe?ers to
mningrtidi's. 1n one aspect e Invention an

an infacticble«zausemirby Enterobd@mtsm ilmbng aspent bf tha ‘invmtﬁcmrasl “‘irdeciion” or

“bactgpal 1%%&90%”%6(3 SIS, % an %%ec}fl%n ?aus%c% I E@ero@&eﬁ C%pgr %Ppegt of the

inventiohag t‘infevtion Bdré bactérinl nfedtioh @ aiféroto emahl&etﬁ:bnh;aused by Escherichia

ept ococc n y i nventi.on
sop. b e S ootine P Bisiop e e d R G bitisral it B E et ras Mpnection
causéd ByeGartiRielbaps o day agie@ttcmfe DVn@iah bis “infoBti@iTer a5egial Of
the invention an "infection" or. "bacterial infection"

infectign giefers tg ag anfeifosceyssA by dlzswaphilps epp fupneispsse ghifie (nwention an
“1nfe§ﬁ(§lph>¥l‘ PReaRfectibNTl R BUn BireRiN 9GR8 6 ﬁehé{%gé‘c&%ﬁ' rone
hyl ococcus capit is, St aphyl ococcus hom nis, and
aspe@wéﬁwyn‘@@b@mm“lsﬁp‘m mtb@@@ﬁ infagyiooefras a7 trfection caused by
200 e { G »
o PR REE o 0ol I AR bl WA B
an 1mferctlen: tausetl aluspgahelly spic i[mmecalsmct effithg msentiom aoh‘mfmpm tor
“wacflp R TepdD o Bgecin BRbedPy MRFamsE R’ S spect ot e
invelﬁaﬁltaﬁl“ﬁiféiﬁ%n’S@ﬁ‘ba&té\nﬂ ffeciop? edferd fo ztﬂlﬁfecﬁlcm/@ntdddﬁ Morganella
*infection! or bacterLI& |n,teC|on efferst an . .
spp- 9nespesholthe MERtRR a8 PReRSPR Py Fagiorial ieqlionfriers [ pmdpfection

caus€f b}t D@cdﬂééﬁﬁ%?@ Tn dfe adpBétE tHeQfvenBén a8ffeidndlor “bacterial
i nfection” ers to an infection _caused by

mfeoct}_aﬁpvlf%@@pévfegw capged b NS PP o OB éSHePF\Rf e igyengian an

“infecti ﬁﬁt“b&@erlapfnfeclﬂaﬁ’t fe ér? o ag 1%&%'09&% b$ PEStSsthe gto@&:cus spp. In
I nfection caused ia . I'n one ‘aspe

one aspect ofithe invieotionsan “lnﬁeﬁfc@é of (‘mcteual infgeteand réfats tfp pif indactiom taused

by P¥oet‘£u% I éps th? ?@as#)&{t ﬁ? {he (r?]l\g}/eeﬁ o%dg%qtgﬁlf’ %g‘%’b%gt@{%ll iffeckdh réfgrs to

an mfhﬂoh ezmsad by B#eedxtmmé spspslremm dspecaof the fnsedtionrandafsetidn’byr

“backyaf GBE OB B ATE R E Sy B o teclPay 8 CFrg) o e

invehtinel*infectioat s tabiridiih REDACHER tSRDinfclodfR s YeSHratid spp.
the invention an "infection" or "bacterial infection'

In onespges of the Hyyentimean: ingction | ek dagfsriat migstiono exfRrs tasgpinfertion
causd'by %ﬂ%@&co@éusts{glt? In bf¥ @sBEdt QP 1R Invehib LA HiXBctiodP or “bacterial

bacterial infection” refers to an infection caused by
Escherichi a
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spp. In one aspect of the invention an "infection" or
"bacterial infection" refers to an infection 15 caused
whyoogassdner el | a spp. | n one aspect of the i nvePtT/GB2@N/004624

"infection" or "bacteri al i nfection" refers to an
i nfection caused by Haenophfil-us spp. I n one aspect of
the invention an "infection" or "bacterial infection"

infecti®h Sleferd @ aft InfbHBCHHRA b§ %H@ﬁgc&)fus_"sﬁ#).i )i %_Qé‘ﬁstp@ét oF AR indedhtion
one aspect of the invenhtioh an "infection” or

an “infggieqnd of Shacieripleipfecten’ refsfsep on indecgion icaifsed by Sienatrapbeiotns spp.
I ' . . NP ASPEG . I -n\-ent-i a .
ol SREL O 25 Bfon R8PSl I IERSEED con
caus¢difyelltenplasneespp el doy atpegi afiiled insemsipp an I‘infeotien”as (featerial
. .he, i pventi o n "infection' or "bacteri infection"
infecif e T8 el ba s o BcatiBber T SRR Lo ite BtonAS one
“infe@B@LQr “BdctdriabinfdctivtenefedNtoan infedtfod ¢hised by obligaRash@bbdl In one
i nf.ection” refgé% to”an“infecti?n,cgused by Morganel | a
aspeehsyb thej iRy n 3k PREEUBY” Of RRACIRGERITEM drfersitapaeean cgpsed by
facultdRE htfetodes. TNERCAH AN of 1R iRVeftidPandinfeitfof® bt WictefiAURREkion”
b{ Mycopl asma spp. I n one aspect of the invention an
refers fomapfepignir cagsed by geareppgitivolmctern daone aspestef dregnyegtigman
134 i icr. . > i | . > . .
P O GANSRAY, MBS PRyl B Bt REgl i
one gspéat pEthe gvartidnrene nfeaiont au'dedtetisl iMegions refers toavinfwson caused
v 582l OEI IRFR B b GO ARl Sh ey
infedtign’Prefitretosinspfpctionrcansed baapeshal wfpitatvey patkk@rhs. O oan aspect of the

. "infection" or “bacterial.ipfection". refers t .

inventig 20 QK U AR TSR RIS KA infeRn Gt gussd hedinisgies: In

one 4spéct bNihe iviedtionadh “infBEtRAT bPTbaclfial3fectRAC k&Eds 3 an infection caused
jnfection” refers to an infectiqgn caused by Sal nonell a

by Shigplla spR- me ggpsetcal th inyepdion ap yiwfretion Anbaisiiabifcgian” xgfers to
an infQA6A 8fus@ by Of@eLd@N" refers to an infection caused by
Sefratia spp. I n one aspect of the invention an
"1 I 6 bRBY ofe PR FirflctibRf &b al IRl RO feferéd a
infection caused by Staphylococcus spp. I'n one aspect
gynegplogind ipfagtion: Inomeappect offtae inveriion Ginfedsar’t erragterigbinfection”
046 S | Wololt® er.s
MR R R G e
“bactesipkipfectodn”trifersi to v eerttiaiy trammittédndimese. tndneaspetbafthemivertion

woed NF Qn" f , i nf ' d
N NN AT N L ——

invemtion “linfé@ioht orf‘baceridllinfetitont’ adfers B Satd xicerbaion b8 chroniaBronchitis
' ction caused by.Ur eapl asfga spp. .I.n one aspect of
(CPRLTF hircitercS At 5 meiedt Rrn0pr HaRievinirios” TGS o foute

otitid MEAE.Th Ok asphedt OF feliBvedtiod MhR6Hdn0 Br ERAA BN AR "IBRE to acute
I.Ln one aspect _of the_ invention an "infection" o

. o, . . . 3 . 29 P13 . . . 29 r
sinusity, &1 @i 2gpect af e fnvepfiony drfestiont er ‘Fracterivl defestion” exlers delaby
infed@i3h HRALLLARAE FQReSt bAdlerRNE, orfd SIRSeEL ofQfie tb&tioR “BIRikiBR” &N

"Infection" or "bacterial Infection" refers to an
“bactenipbinfecten”gefssdd coficter-relaid sapsiv &n enverspasb ebthe inveutinn
“infe%ﬁgﬁcc%.“9£qtérll?in;f&\’i‘éﬁ“ 1P B ﬁc%i&%'o%‘ asplly ogﬁq%%\‘?eﬁlhéﬁ

i nfection Ferers to aninfection canss y
“infegtionit ydbadtériabinfietibet iefers forchtane/dashemie agiect dfehé imvanionon

w. can 10 "infectian", ar "“bacterial.infection" refe

infflog r shEIGHR! EITLRR PRy P AT HOY POR 60 PheEicRia (AP e

aspeatsiTeitd in@ntibih Einfoad &1t drOBacidtial infdca6H’ @ftrs t0lcompAEH&Y ska and skin
infection" refers to an infection caused by -

struclirg piResien B oge pwetta ithe nyentign cinfegient tor opactarial infRglipn’| rfers to
an "infection" or "bacterial
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infection" refers to an infection caused by atypica
respiratory pathogens. In one aspect of the invention
wa@roosiosfsect i on" or "bacterial infection" referBCT/GBaN7/004624
infection caused by Enterics. In 15 one aspect of the
I nvention an "infection" -of2-"bacterial infection”
refers to an infection caused by Shigella spp. In one
uncon%%?aﬁ&i 5194 afd & ]}ﬂ ANERLd RifecfBn. Th BAS&bERBE the ﬁnvebk’f(ﬁi ‘@fifeation” or
ection” ers to an_ infection caused by,
“bactefiat mf;:bamf’e'pfersl in egd@a@gtpem ongfaspageof th@,@ﬁ@l}t@ﬁ ‘infection” or

“bacteévﬂlélgegfl 0 reg:?g to f ﬁ% ﬁédtl%bT iR 6hd é%gect Bﬁh% t'11§vefn‘?orfi‘‘mfectlon or

ron. I'n one as
“bactdriallml‘_ﬁctloﬂﬂ’ tefend mcgbnmmécab cervivist ardng IaSpentf@élnei laﬁentlog (finfection™
w 3 i rator ract. | ne
or baggeﬁé]rclflfesﬁioq Hgte fsﬁg gﬂ)ﬁcg%cal r1t rﬂl %ﬁé és?Qc;t%gﬁlte)mvehPorp
“infedtiBh €6t ibatteridl @ffedtont eefers sceh'dspitdlsacqumd pnéumaendh @ARakene
In one aspect of the nventhg

aspect of{bq PO HFSHOR ofF bPEFRF dnlpeioy” W?fﬁ&%gﬁtﬁowgs%ms In one

aspecjc o tﬁ%fn‘v@rﬁlonI“ﬁlf&iﬁ%n’a%%&eﬁ’z{l ikfB&ionl” PefE8 td Psis.ilnbeeispest'of the
acterial infection" refers to acute exacer?
ﬁ]x?énventlon

1nventubn Ghfeotion? o eastaial infectipiaefsys tospliie 18 OpeaPedP
mfe(itl%\r/l’e Bt ‘Lb%QtEgél %@&Hﬂe ?efelg to v%‘ﬁt@r{ds%ma‘té@{f Iﬁl‘éﬁﬂl@rﬁa IEdRlaSpect

I's nedia. In one aspect
of thd mvambn dmfébtmri”ecu’t“bmhéfrlad) infedign’? wfdrato mtﬁ#aéé@m@ﬁl infegfiQisg In

one asl?eﬁ? (é‘tﬁ%u? ng’ﬂtg)?ls" tfec’?ﬁ ! O %Q@te REEdHioR re %}?td SOhERESAR. In one

erial ection ers to an

aspedk bf 6 ‘iﬂv@ﬂtlcﬁﬁlmﬁ’edldny od‘fhagtenelsn&tm rtfaltstt@ mieningitis. dnene aspect
aspect of the in nt on ction”
OF thq RYGEIOP GIPTecHBr eyt PG HEER . 1Rl s, IREhERgRLs of he
inverfioR eﬁltfec@lf)n’t Gebhdivtenirfedtion” tefidre et tubdtculosis. " bact eri al
infection" refers to chancroid. In one aspect of the

I YAt ERBodentl AiRsphbasd theythe &ﬂﬂﬂcﬁhﬂsﬁdf thefreeent inméntion will be
refers to chla nydla In Qne aspect .of the inventio

useful imtresging beetertsd nferiiopsinelyfing it B?tl Ipppjied i prpuy “acquited
pneu{"[ﬁgﬂly,nrﬂ\?g%fa? Q&{ﬂllnre@ h RRRMERNE &GiR)strudilireGRRctickS feate Of

t1on ection” or "bacteri al |nf§Pt|oq
exacerbitti;ms)ftcbroum’pmmcbmse@u@@ws@ﬁ,@cgq@,oﬁtls medigatheter-related sepsis,
fdns el i ﬁfetci 613 caused
oSG AR SRR, e PO s GO
by diRgTésERRM 67 DH M as PetRillinaesigtduit Sgcm@pogms,pnglﬁgoxgq@, p;lethlcﬂhn-
r631staph$mt %ﬂr %:lepug %%eh% %&ethwﬂhq 1%519t§ e‘éﬁ&phgfpcg ?s LRYEREiOhd

Ter ers to
&ﬁ@féﬁﬂkéhlitarﬁEnlerbcem aspect of the i nvent| on

‘infection” acterial infecti
f ehFrrenagLs Roperieaire s Rapaineop e PRyl gihod or
produtif 86 hitffActeRdl effeftas b Yatrd bldoﬂé&ﬁﬁmﬂnsuch af ans, ih tneed of such
gonococcal cervicitis. In ong asp f .the 'Q¥ P d
treathrient, sdicheampgses pdmpusierdng tqsaif gp 1@@? cpgq apQun at'a tompoun

of th%%?&%gﬁqﬁ%gbﬁ o QEhérhﬁceultlealﬁl%cé}ﬁm&§a1tQﬁer€JIe i nvention

acterial i'nfection" refer
h ommrdinga@ q Girtherifepmenfdht mventiapyhers i P&Yédedés%fé]é‘fd o

1nhlf)1891é Pgb I nf %h@ﬁor 1080isoRRELE TV & a ?Fn?—ﬁfo'o@&i animal, such

one aspect o
as alhDin@Nbéing i hd&i‘d&if Eudhr’ti‘eatmen‘t phcheopinptises pdministeing te sgid primal an

to sepsis..In on ct .0
effegeapppea e oRus B REv) fen el éﬁ% G,
(Xlﬁ); REeEXXy) for h Bﬁaﬁnﬁé/&lﬂ&eﬂ@/rhccelﬁhb'ld ffteleirdodns defined hareinbefosd.
Infection" refers to ventilator- aSSOCIated pneunoni a.
In one aspect of the invention "infection" or

"bacterial infection" refers to intraabdomnm na
i nfections. In
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one aspect of the invention "infection" or "bacterial
infection" refers to gonorrhoeae. In one aspect of

w0 b@siossaemt i on "infection" or "bacterial infecP¢DGB2007/004624
refers to meningitis. In one aspect of the invention
"infection" or "bacterial-43fection” refers to
tetanus. In one aspect of the 15 invention "infection"

0 rAcc&iﬁﬁfg% h &lriHePfelfikd Sthe MOERIOS thefe Ispb@vidad|aamttbod dfitreating a

one enbodi nent, it is expected that t e conggﬁﬂﬁ %f
bacteriflanfortiondne wanmdyRadss animel, syl as aéléml PRSP gue
treatr&?l? '&Jﬁfch %L)mgﬁgeg Qaﬂlglﬁerin@% Gl Mmapéht effeefivd dofBuin€6f 4 @dmpound

neunoni ae, ital -acquired
of formmkl,(lfb mxnwé),, (zm X ¥Ds (amlu(xyénmr(&xﬁfoé XXk ﬁéa phaspppeeutically
n onchitis, acute sinusitis,
accepg%’ [tglﬁr?o g5 efcfl eﬁ%@%h}%ﬁﬁ% r-rel ated sepsis, 20
f elcbddingte atfiie fiiaawe ofthe nwymlqntthae 1semd‘od®i'ajm@ﬁh9d of treating a
urinary tract .i.nfections and.infections
bactefll b erogisd ey penuited iREh R faREChoatiled

pneué&ﬁl@@tsﬁﬁ(&? 6IS stPiBuERTEdiOns, BRtH bxicbibhtion dfekiogtcamonchitis, acute
taph | ococcus aur eus,

nﬁthl %L@g resi st ant

sinusitis a3shiel e sred e, e ARG SRS OV S BIRRE . PR

endo&RdiRE, %91951?' racHipfRficHsREd e Riohddaubibyf Bad tesitadf bat:f&ﬁa such as
present I nvention there is provided a netho {

Peniqpliiveesssteny Straptasaceiareappripe, efethaeilingrgsigamay iy 06%%%13%“8

meth%q 1@&5&5@%’ gglﬁ]ﬁ}aoé@gus gleﬂﬁﬁg Al V%H&J?nycﬁlf RSB EnteYdtoédiin a

I steri to said anindl an effective
wam&hbudﬁd amimai gsohpouhdnandfeingy i ppeé obsich iiagtesni which epmprises

admlgls?emng :%tul; %}g\lliﬂl ¥a8ae?ff%§t? e%mo%ntso%la €O B?l%rﬁlocff fmﬁﬁﬁ@gg (Xg\éf xv),

I'nvention ere’1s
(XVDEChag), XV, (RIX), b @ﬁ()oér ebpimtmmeaﬂlcamcqytabbea]{gﬂ@rqbf as
or tog&%gonerase IV in a warm bl ooded ani mal, such 30
defingd hgre i being, in need of such treatnent which

C ONHISR $eaf HEbIhS bRk Srvbatidheh 8 canpdtall of formafaf (B (XIM, (XV),

(XV?))”((S%J\?I&) E&Vﬁlﬂ) (%Bg {)g{), fex% g%ualrn%%ﬁg %c}@ér acc?%taﬁl%éﬁs thereof for

kg s dntbh@sapheas defi ned
use‘1J%er eém%ﬁ#ég{r §at%§’88‘§%"§8475 BT GB2007/ 004624

AcAgcrcuidlng tq ofuathen aspess of the invaptéonghere frprpyiged the 3¢ éfﬁéPelPound
V b I 11
of forgyB B {)n ihé%ﬂemgr ‘?{ é?egmﬂ X, &Ja harmaceutically

nimal, suc as a unan
accepablegalt iherao€ edthofmasufediuretof @ meﬂgamenﬁfpmﬁe dmtip praslaetion of an

ani BAsTRsB R o 2 e s B R e ™ 1
( X)K'cl:dr)hglfg toh K)rtheﬂispém the meﬂtlmhthemx:pmvﬂeétchleyasﬁof a compound
accept apl e t e r
of sy 0 08 s XY eR v R (A TEB R E o HO0 bR fhapmageyticatty
acceb%bférsgﬁ kidechran e hhadnelrdiraaiddigmant Badean inhibition of bacterial

i nfection selected fromcomunj ty-acquired, pneynon
DNA gg¥s5e aiid/ge éﬂnorse@eragwébm‘f’%-blgﬂeﬁ agingal syehap PE%{HG‘P eihg.

| NR6L A RBRiin éatg Wieiex AGRERAORvtiof tHeRTS frovidRa e Y st 61 a

acute sinu acute otitis nedia, catheter-rel ated

Comﬁelrﬂﬂi of forfnmiba (1), e(XI'M); (X¥pEXVE), B¥IRRMIDXIX), 00 (XX), or a
itis I |
phalalgﬁglé @){/acd:re}ataﬁll éelﬂfr’ltti'l re&{ A%e %gu?%%g Bﬁa glg&’icérﬂén‘% 3rR05 the
treafi@snk 6f 4 bicreriab@ifetiomin &xmpblo@dcaumaqb siehras aihuman being.
rretTfllllugz !clclzclolrc{] ing t%saI ﬁ?irtl?er aspecta e 1%%6% G helt s %Pov’ided the use of a

compound of formula (f), (XIV), (XV), (XVI), (XVIL), (XVIID, (XIX), or (XX), or a
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methicillin-resistant Staphyl ococcus epiderm dis and
Vanconyci n- Resi stant Enterococciin a warm bl ooded
wa@piosmbg476auch as a human being, in need of sucPCT/GB2007/004624
treatnment which conprises administering to said
animal an effective anpburt44of a conpound of fornul a
(1), (XIV), (XV), 15 (XVI), (XVil), (XV11), (XIX), or
tleYnaGfeREaE Anéhdmdnhfr a6 inalse
pham%z%&walgfaﬁ e%gé%gﬁggétzﬁf urther feature of the sent
treatmenwca”mbaeinrlalsnfact@mﬁ@lmw@ figm qogrpupity-acqyired (PXPWOHI?(%(%Spltal-

burd iffhetdh OJ {8 certHin of chronic
acqulr% rgr%l%:oélu 1? f&y acsl&;tllélpt 6{)?% s%l ° Cu ercgcr)f for use as
broncﬁltlﬁgeﬂuteanﬁmtls aButie totibs mediheatheidi- @atghsepslg, felprile neutropenla

osteo%?élitﬁaci{dﬁéﬁléﬁw dj%m?rﬁ/ talnf‘ %f: ons%h&] glééc?lﬁ% éa%éd@dr@gqf%@lgttant
bactel§H§RRA 'd@ﬂem@fhnf-l@ﬁlEtHhtESt(ebl)ococ(cl?@ p{)eum()ﬂﬁ‘a@ me(th{kﬁﬂl)n-re@&dhﬂ ),

(XVITT), (XIX) ar nace aII .
Staphg@@@ﬁp%mrgussgqe{mqﬂﬂfgr ég%tar}t %tapﬁ%lg?ﬂgmﬁegb e afnﬁé/'ancomycm-
Resm&ﬁ{jElﬁa%EéHa $10F wteEbloAdcdhBini QEUGE b 0Bmed béifig.

-bacterial effect in a warm bl ooded, ani mal such .as

a Pkmwﬁmgﬁe aerthenasnseichf s invengon thererig proyidsd @ cogpoynd et

r ' h & 7 APReEdeuti2hll
formIUFIXIER (K5 GV @1, GODAEC: TQ""?‘.% T
accep([a)bne@an thoared X0 yse o the pmqlasetmdé@n mtabaw}erlabe %t%W@T%B]IOPded
1 | in tq) manuf acture of a medi canent for use in
animg ﬁH?barsa%l P&cterial DNA gyrase and / or
t Mbﬁm@basfeﬂ]hél/ aspecmmhvrmmmm thect iapiavided susompeaendzpf

om0 W M TSSF PG R0 C35, 0fEyBeb

acceﬂt@dl@wlt&hérbéf fof ﬁQe\ﬁ) inh{b¥¥n, of bXdtbrial DINQ/kYyrpse a(n)NIot toppisomerase IV

(XIX), or (XX a_ 30 ggar maceuti cal ly acceptable
ma%@d‘mtbl?‘?f@ﬂ@&mqlﬁu 2PYMaR 88P%r e of a medi cament for

USfhs 'acéoh]&n td @ﬁ&tﬁsﬂusp&;ﬁ ofth® ﬁﬁélﬁfdnahere pfeetiiana dompsund of
war m b ooded ani mal such as a human bei_ng

formaledBr LYY, EV)aCf Vbt Ge¥Ilh EHXBD, 6XIX)per me?ﬁ% &?@W@P@Caﬂy

| aBwdrintblooded
acce}%t%l%%a(ﬁy tb%?f 1‘0??&7%? %e?%(e\z}?rll nt %@X%éféﬁagﬁf(‘e&?%mﬂ vt XX?O e
animal suah YO W@@@?O PCT/ GBZOO?/ 004624 -44
LG8} KBRS oAb Ly Ak Ecmpra o
form@fa (B, FAOHEXW), (XVi)e(XVH)] (X¥IB} 10.1):4 & DD(XX) or a pharmaceutically
communi ty-a neunoni a
sccepABRAOHIGEo! D i T CRroRets At biRTRlL pRkfiof ittt
comﬁlﬁﬁ‘l@}ﬁﬁ Irb@ﬂnéﬁfnoﬁﬁé q{ﬁsﬁltal-bﬁqmﬂecﬂlpﬁdmonﬂewkm &IsthI:rtla:tBl;e
acut’e itis nmedia, catheter-related

infeqtions, ra@ﬁ@ AragerbationsefeiRpi l?@‘?“%‘““e??&li?@é‘f‘ﬁﬁﬁ @“feﬁﬁgﬁ 3’F91a
cathétéraﬁiatédnsfeﬁ% iR Fe MObaﬁaﬁ ohtbSReliia unastakiitid] itifary tract infections

Fesi stant  Bacteria such as Penicillin-resistant
and &fmpnmuéﬂdtbé/ deverssisiantacterip sueh of Perisillinaepigianiireptococcus

Sta S
pre By BARTH QUL SEunBLRLEI A, AR ARRRGant Saplylococen
ep1d5mﬁ1&fs aﬁdm‘/ancqmycm mmﬂn Eotedecaii aprnsblopdegsnima] gnghps a

According to a further aspect of the invention

hum@ﬁ ?‘ggl s provided a conpound of 10 fornula (1), (XV),

( X¥A order€¥hise a Cofbdund of W¥lfbrimula (DXXIV), CXVY, XXY D), (XVH), (XVII),

har maceuti cal |
(XIQ) or (XX), ora pharm%ceutlcally acceptable salt thereof, (hereinafter in this section

relating to pharmaceutical composition “a compound of this invention”) for the therapeutic
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acceptable salt thereof for use in the production of
an anti-bacterial effect in a warm bl ooded ani nal
W@ o@k/0687@ human bei ng. According to a furtherPEyp8et07/004624
of the invention there is provided a conpound of
formula (1), (XIV), (XV),-@XVI), (XVII), (XVill),
(XIX), or (XX), or a pharmaceutically 15 acceptable

(mchﬁiﬁlgtprbﬂlﬁlla@ﬁé) tfe@tmdhS 6f ﬂn@mhﬁﬁ'n@lﬁdlﬁg‘hlﬂﬁanb 3f tp@t‘“ﬂ'cﬁ'llar Q%atmg
yrase and /" or top0|sonerase in a warm bl ooded

mfectéﬁﬂ ias naymely fymalatadria acqedanes Wrﬁh sfandackpreaanguties] practice as a
of the invention there is provided a
phanm%ﬁ%ﬁ%cfﬁ@a’%%or mila (1), (XIV), (XV), (XVI), (XVIl),
( )N!ptelfc)re 11( a)(lo]s@er aspect(the@resem 1naerpiha pmyg@a’apha’rﬂayeutlcal

comp%g ﬁ?lp %VERF %01%$111§ets a'lgmﬁ o él 0\?\,:31}6%‘8 zgg&ggilgf) ?ﬁﬂ’ﬁa&ﬁ’ Ig l%&H),

(xvme) &IXDr (X KRiong phéih%emmqu abicegatlosat theredthaid aspect
of the.invent reis rovided a conmpound of
pharmaceififally-apoept %@(%)‘en (’W}me XVI), (XVI1), (XVI11),

(4 ¥drdind to @ R¥other @épedt mlmuﬁ kedd ik ﬁrovﬁl’eﬁ %@hé&%a@elﬁﬁhlt
t her eof %or use in the treatnent of bact
¥

commﬂfl@e; Vhish comprates @ ompond.ad dsrmmia ¢l é%h‘op 9&\;’0 ﬁwﬂeﬁ\%
(XVIE'@ 5(941?@' or FRNY i 2 A RIAGH RN AR e O%H&rrﬁ’ac%{iﬁ&lﬁ bEddblablcRalt

i nf ectlons acut e exacerbation of chronic
thereef; By AspAciation with prhasmaseutically acceptable cxtipientor paeipnor use in

prodlﬁ:ﬁ;grh%taﬁfl ﬂa@t}e@&l%ﬁfegqg gl glarrﬁ gf?)%hédeanﬂﬁéit {u%ﬁ g?é flama ]i)el%

ocarairtis, urin
an%bcmiﬁr@:tb iadmsher aspeettbfithe 1dvmgon ﬁErESIB antvided (atpéannmcsuimhl

comsRBRFBLFhbBake 35l ST RERE R, PR M Bovin
(XVIBt (DHKI') I dri(RX0, es Idsﬁxﬁidﬂleﬁﬁlﬂqehyé ocosittiacetidatie ﬁéﬂeﬁtaﬁle%&lﬂ
ncoqy0|n Re ant Ente{oc000| in a warm bl ooded |
theregfh M ARTORGHER VG PHaB AR LG GIeARIEblF A G B £ e i
inhib&1ATR® Uﬁﬁerﬁiﬁ DN g frieil 2 of topeisdmBrdde TVExM wakX¥lobded animal,
(XVIT), (XVIT1)," (XIX), or (XX), or a
S“dlﬁﬁhmﬁﬁﬁﬂﬁmﬁhally acceptabl e salt thereof, (hereinafter

| T dcBidn S0 Gl Mbr abfebAds tﬁkgln(/éhtleﬂ felRis ?H}v'lcfeﬂla ptharmachtlcal
conposi tion "a cormpound of this |nveAtion") ‘for

compopitipm péishicompyises @@smemﬂm f@mu/lec@)z (DR 0‘%)2 AXVIY EXVID),
t
(XVIIQR,C ?{.}gﬂ' &Qﬁﬂ?{g‘!@ Iaghl?egl Hggeél%hfegog?gljr?ﬁ H?cflceﬂl?&“g agceptable salt

therepfi) freecssoomm,on ivtithi asphaomavanitioplly aurcﬁptlablb extipiantac catidafor ese in the
har maceuti c r.ac

weair O bR BB DY br oo R AR SufF ooy eine.
asmctdlﬁgm afftuelse _raﬁpek:fM&lﬂd mOeEhtllaﬁ meredle q»rcﬁn@harpmaﬁmwﬁ:aﬂ

tion .which co ound of
compgRAnPRR kllc?mpflgas\q)comp ot fogfa () QRAYY XV, &V, (XVID),
(xvmsl eRIX ?q& (kXX)as definsd HoRaHvRS S b 4 mhhyceaﬁ@aﬁpta@& RbRahk

her eo a pharmaceutically-acceptabl e uent or
thereg% Hy qsgqmatl,qg @@tihcﬁ M@rr{lqyeg\thauy fporeptabls geaipicyifor ppr@er for use in the

treatth&h ©F4 bR%erfal ﬁffé;‘ctlbﬁ @b G4 c@mﬂﬁﬁl‘y@&@ﬁ&q ﬁ?éumon ag, h(OF ital-
conp03|t|on conprises a co oun 0 ornu a g,
acquI@dl PHASImMODRA, sklp)&/s]yln sifoeitire nfections, acute exacerbation of chronic
bronchitis, acute sinusitis, acute otitis media, catheter-related sepsis, febrile neutropenia,
osteomyelitis, endocarditis, urinary tract infections and infections caused by drug resistant

bacteria such as Penicillin-resistant Streptococcus pneumoniae, methicillin-resistant
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10 (XVI11), (XIX), or (XX), as defined hereinbefore or

a pharmaceutically acceptable salt thereof, in
wW@e@sossre on with a pharnmaceutical |y accept abl BCT/GB2007/004624

excipient or carrier for use in producing an

anti-bacterial effect in adéwar m bl ooded ani mal, such

as a human being. According to a further aspect of

Stapﬁ}lll&obéﬁé el @nétﬁi@i[l&-ﬂe&stﬁﬁ@éﬁ?%c@ccﬁp éﬁlﬂ@fh@dﬁ iﬂf(@*’ ancomycin-
osition which conpri ses conp ound of for 3]
Resm(( n%yterqcm in gogpr-blosdad) a}nmal,lsgcl( 38 Iynyan t(e)qu) 0 r
(fe coﬂ%ogﬁf)ﬁsr}ﬁqhé} 5&&1@? ﬁlfa? & P4 foim R ﬁ’e[b'i@afb? al ﬁs%l (!f(% example
acceptable salt er eo n-associ ati on a
as tallétarlpeenges; hadbor wfw@sﬂesabqteowarlqdy euﬂpemomﬁﬂmulsionst dispersible

oy Bl 0y O e AT 3 s
gels, braprotrsirgy sé’lﬂﬂ@fsdﬂr B@sptslmc&ls)‘ isrtad@inigsipion by ﬁ{halafi@:l (for

vent h. rov .de ar.maceut i cal
exam&?ge stl n(epyo% ‘aﬁf Ry ﬁb? 1@}8 a%{O GAagstration Pmmauftlﬁswn (for
exam@@ ad)a, fide¥MYividedPOvder X ot Ybe parentdraf Mlihnlinistratidh zﬁ)r ex@bnple®a sterile
as defl ned herel nbefore or a pharmaceuti cal
aqueqys & 91y splatigpior miraymops ﬁubquwna%oletraﬁmnlam iptrgmuscular dosing
orasmaﬁﬁ@ﬁ&ﬁtfbﬁ@étglydo%gﬁpt abl e excipient or carrier for
use in t treatnent of a bacterial infection in an
vvaThﬁ%Frrp@%lé@nSagf iheeinvensioe magde abthinndihy beriveagfionAlcposediirg using
; { el QVI.
comvi el bl bR EPRCIp i, B KhOWE R P e TG RoinBellichg lBfted
for oxabnmmmcoofanf domrenthraple) <)n,e of 10v8 colguti, sv(e)étéh)n,g fla¢dliting and/or
(XIX), or (XX), as defined hereinbefore or a
prese(‘% lvna%emstl cally acceptable salt thereof, in

asﬁnmbhtphMamLﬁi@alw quioeptatie exeipiand foy a &Ml BdrallaBion include, for
i r for_.use in the _treatnent of a

excipient or carrje

exam@ffc tf@ el}twsg %ﬁtog% PetvBEaToPRHS ColposRhstiicp s
carbdRBRyI Sl &ehg nQ INidtedratidCgbihts SkhRE SHHRA@ T afhid a@idsﬁﬁh&lng

structure infections, acute exacerbation of chronic
agent spehcisiarch; [ubeigatnegienis uch 85 magisbitearste, strstl acid or talc

eAkieh r
eSS S Sy SR oD BB Sy o
ascorhigchoidaflalelet f@muletms etdl}’lb’y ug¢aatpdroe spagedagither bam@ﬁyuthens u c h

s BRI i STETRP RO OO SRS UIBBT v04624

gastreinﬁ:stﬁtaii phst] @do unprsvathem sisblhtged:ﬂd!ocr appelarante &i dthenéase, using

d d - Resi stant
conv PR RER R TR R SR dR AT S uch as 2 human

belérgpositivas 0 R aid mdnise iafihd tem ohken tgbl@nn baR¥ulBEiniwhiéh the
formsuitable for oral us for exanp as tabl ets,
activ iegiims s PR L T sl ditieet for&a%@ascalﬂur% pathonate, calcium

phosSHARPEIAbIE) Dr adBil el MR Tapsillcs REFRICR (R ac@v&ﬁ&@@kﬁt 19fmxed with
granul es, syrups or_elixirs for topical "use (fo

watelqramsilsuglasheanteil, iqwid pasaifia, orgdive oilor aqueous or oi |y
S oAcgfebf?ﬁﬁlsﬁEhFl%qué&@l%#g @éﬂtglg ftlg:r %cﬁg@ingfegfehﬁh ﬂgl@lgg&gdered form

i nhal at1 on exa
together Wlélmr@ cmetomtsmspendfngragatdmSmlsetsrsalﬂlummaﬁyoxymsﬂlﬂbélhﬂosen

et o ARy BRIt ShS1E0 RS b Gyl Biatigone, gom

tragaeamlemngxmf acﬂbllaydlqﬁbksmﬁg @Iﬂva‘tﬁl’fg dgedits 8ehNe Ukithin or condensation

intr. cul ar _or intramuscul ar dosin
produc%s ofan aﬂqr? ene oxide Wlt%rPJt?y acids (for example polyoxethylene stearate), or

condensation products of ethylene oxide with long chain aliphatic alcohols, for example
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10 or as a suppository for rectal dosing). The

conpositions of the invention may be obtai ned by
wa@omspes4ronal procedures using conventional PCT/GB2007/004624

pharmaceuti cal excipients, well known in the art.

Thus, conpositions intended7-for oral use may contain,

for exanple, one or nore col ouring, sweetening,

heptaﬁéo@é‘tﬁjﬂ%hélﬁ @oR or ccﬁfd@@aﬁmrbmtmﬁy%ne laﬁld@wlﬁlq}ahﬁl esters
har maceutl cal ly acceptabl e excipients for a tab

derw?doﬁr?ﬂ} Ifaft3i as#isiapd p fedtol Wélﬂ as polserpe qunﬁ é?rblt@hm@v@ﬁle@tescuc h
condéi‘1§at | AP QfR1s 0F @fﬂﬂéﬁ% G}a&mﬁﬁqcﬁg cfh Gl AM@@ Qﬁél%@tf@r e%ﬁmple
cal cium carbonate, granul ati'ng I si ntegrating
heptadepapihglesenspiceganot or ponglensetion mdlwt@@mﬂwlm |oeude mnlndqartgil esters
derlvé(gﬁm‘x%at e& s3Rd §?19)[1&)P %ucil lﬂ? @J)lgg)&)gﬁ%le%? g(l)r{)ﬁolsirlil&n%oﬁgte, or
nmagnes ear a eari
condqmsaikmrprcaiucts@f athglehsoxsdewith paréiblegteroderipedfiyin faity acids and

.. - hyd enzoat nti - oxi dants as 20 :
ot Y 356 2 e B oy P B ehoniag S £ i aypngpsions
may dl@adoRchirebice madr@pmaftweg (38¢H as ety bﬂﬁr@ﬁﬁ@tﬁﬂfbx@ﬁﬁlzbh@

su t absorpti f the active ingredient_ wthi
anﬁ-q*ﬁgntsg%lqraww i feie colqusiae 28@¥s, {1avauiE agents /o sweetening

agent§ {RBh hd du¥rB dhRhaRRE AARGSe). | N ei ther case, using
conventional coating agents and rocedures well known

| Pibraspansionsppbsiorneasd by susperding ithe agtivg ipgsedientime
veget_gﬂﬁé M| ggucﬂ 3¢ Q‘a&ﬁé 5“ ﬂv&@iﬁ %Egaﬁx% ol Whl Ht 51@ %Ir ﬁlsa Iﬂﬁ‘l% aY 811 (such
I ngre lent IS mxe an |1 nert S
as liquidepapsifiy). Ehe @lxﬂmsmslbmasealsa:wnmim arthupdeomg Iagd:ma stmh as beeswax

hard aq’ 1nr2>r c&gl A h%f)%{?vegceﬁm %%?n S sﬁ?s,'huas\(;tg?slg Eetvgl]ﬁ gthovs,l aInd g‘lﬁch.lrmg
agentamap éa Rddedad provideqpabitabber @blfpreparation OTHevecdmpositibaiaaySe

0 eral ] ontain the actiye ingredient in
Pfesef"eagvg“ ﬁaﬂ]@ﬁ@ga’? %‘}I‘rr&“%é’@%‘f“hé‘? agforc % or nore
S USipessblo goreen bisd %rﬁﬂiﬂéb seBab¥Obr YBparation of an aqueous suspension by
the ac&fy\r boxymet hyl cel | ul ose, 30 nethyl cell ul ose,

W%@P%lw@& ihe Pefive inasiion fasthsr Witha dispersing or
wettl%jzh@éﬁt BYdpeiithd QYehCRBSne SibrelfrAGRGAN: hSLﬁﬁglegl‘t‘sE;E@ﬁl@ Of @etting
ersing or wetting agents such as |lecithin or
agentg 8 @ﬁg%udilrtgragetm ard gsemploied i thask plreads mpntioredwbote. Additipnal

t
B
c Hl&lerphalhmqshatcalmompomhMSsﬁ tifednvenkiamplag aw;)béz (310,131 ﬁﬁBAifO
o TR TRRACA Gl SRS, SRRV

ora mmblet ail, sdelr as\facbxﬁmpm lfqaidtgara:ﬁn dsa ﬂllibdura ol et ditheSS LBUtabis
1 ox et h ne sor bi t ol nD ool eat.e, or gndensat i on
el iR T EHER P OR TP SETRTh &1 £Y5R geei@ or gum

tragaédn€ Iii@ﬂuﬁall fo@éurﬁffg'iﬁlmsﬁlatlﬁ@s%u@lﬁj SLR0h BYInSRERRIN GR 3R or pStial
condensat| on products of ethylene oxide with parti aIp

esteredeitpd Ramaify 5ads opg a?ﬁlwéﬁwdraéqsdéor giemple prkitangnonpgleate) and
cond@BatRf prodRtdt Yﬁeesg Cp%ﬁfalp [l W’fiﬁ%ﬁ?eﬁ@% ide Qﬁch as Bol?roxyefhylene

condensat i on produ oxi
sorbitag meangolgete Thegpnfulstons ﬁw@soa@nt@m sawdtenllns,)ﬂatvourmg and preservative
age en@@nhydrides, for exanple polyethylene sorbitan

nonool eate. The aqueous suspensions nmay al so contain
orfyrgrs amd ebxmrm@are\zfaﬁﬁulasd ¢heWweasnisg dpehtsGuchs @yckrol,

ropﬁeneygqyco)l( ysgr%rloio aspaftame or sucrose, and may also contain a demulcent,

preservative, flavouring and/or colouring agent.
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anti-oxidants (such as ascorbic acid), colouring
agents, flavouring agents, and/or sweetening 10 agents
W@ 2u08/06830 sucr ose, saccharine or aspartane). GCTGB2007/004624
suspensi ons nmay be fornul ated by suspendi ng the active
ingredient in a vegetabl e48+l (such as arachis oil
olive oil, sesane oil or coconut oil) or in a mnera
0i The(phtiGthce@teal doftpositiBms adyf 416D be MR Bih ¥f & HSRBAFEQAbIe
may al so contain a thickening agent such as beeswax,
aqueqylsog OBy FUEPFSHP N Vhich My b ted asgerdingip kepvayeraeasiuess gping
o e B o P R PR PR A o Bhich
have Ppragaentionprbaliov .o stertaynjpaablpprepaaticadniyyalsdies addilt injevtable
k- QXi or.hi id. Dispersible
sotufl of Bl I o AR S PR SR B o Redefinpte o
solutmque bdshusamsgiehsi on by the addition of water generally

contain.the active ipqgredi ent. . together with a )
o prinBiiog b Sospltsnieh SonfelatcBeRn b e Ats cmewinge!
pressOfiscdRE®sElla@aREdab dipsse Belatiakl iferddisReithérg af herd® Léining
ents are exenplified by

20. nts. and suspendi ng a by
fnely fiy L8 é?lrde‘ggyl“‘hiéﬁ?ﬁl?}ﬁ&?néiﬁg%ﬂ aspgplnrensHpats eickiapielails
fluoree h?&ro&i’i@&fs%‘ﬂ hiocabdy %‘r;; bR YsciNhd B8 RPsbBvRE R\ ofiveniently

ney al so be present. The pharmaceutical conpositions
arranged forkispersgaripgterad feantify afgctbee ipgrediget. f or m of

(o]} JEN i [ .

vagh et B A a P Sl R Ch 250
Volupie deaf glompir¢hensivcMedisinplgrheaistryp(Corwindrnsclp Shaifhamofdditarial
Boa@i ﬂl#‘rar%oﬁ){’re Yoo f these. Suitable 25 enul sifying

gent's may be,” for exanple, naturally-occurring guns
s Ultte aasougefiaatiecingredientghianis ¢dnstgeedanitihone or more excipients to

natural | y-occurrir hosphati des suych as soya bean,
prodiR o osis igtp ML GRaE St bkl e b Nty the
partiduddrtrputa 6 alEniaRath@XFdr@kapibyHfokdeiatidd @fen8P0PbMA1 administration

sorbltgg nnqooleate and _ condensati on products of the

to hugangwibgorally seriaipsongiample fiymdhamgie de of aetfyeasent
compidRhdkViat :ihYa{p?ﬁﬁ)riat% QhPLSABNERMAREA fRxciplBts Wh%%ry from

may al so contai n sweetening, flavouring and
abouby} sPYRS Reecentyy wigialitod theggieligpsnpesition| Dospgesumitefpropsewill

genelfaﬁgf 181 S Hoghi ﬁ)%gﬁtgi%t g%&%ﬁ%&é‘{e%ﬂrgﬂédi@& %r%ﬁﬁe? lirlafcr)]tanation

propylene gl'ycol, ‘sor aspartane or SuUCrose,
on Rondgs ofl Axbmivistiatainand DeberpelRegimies thereedee isafekred fo Chapter 25.3 in

l.av [ and | i ng_a t.. 2008/ 068470, ... .
Voluige 3 AR O eiolyR e A Bl Rl Lo gt
Board)gPerghmon Beess 1990he form of a sterile injectable
aqueous or_ poily suspension, ich may, be fornmul ate
oL eaRg s of ﬁ’av\?nveﬁtl%%ambéﬁhhﬁ@%@ay PP ik @legherapy or
may inR6lva iR hedtibeiot iipBiddMBe BlettRh! didGr afeNbtRerd06ktances and/or
suspendi ng agents, which have been nentioned above. A

treatragrey. Sueh PoRy it teireenbra) A9 aattiayid ki yauiof thelsianudiangoss, ispeuential
or sepdthtB QAR EraBoS O tHe QR il ¢ GEhEs Ofthé fe @ﬁ{ny\ﬁhgfé'tffe
parenteral | y-acceptable diluent or solvent, for
admigizgrsings sequensialien soparite, the delisuinadedhisgeringGberpoeid ¢oomwnent
shoufd®lot BIHIR S {oglfﬁe' tﬁgbé?x\éﬁéiglhe%e@tt £ L cr{)an}f)h?a?ioﬁ.rgugtgbele ]::I%srens e?r];d

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

i) other antibacterial agents for example macrolides e.g. erythromycin, azithromycin or

clarithromycin; quinolones e.g. ciprofloxacin or levofloxacin; B-lactams e.g. penicillins e.g.
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pressuri sed aerosol arranged to di spense the active
i ngredi ent either as an aerosol containing finely
waoelkas@esd7aol i d or |iquid droplets. Conventi onaPCHEBO®GI004624

propel l ants such as volatile 10 fluorinated

hydr ocar bons or hydrocarbed8-nay be used and the

aerosol device is conveniently arranged to dispense a
amoxiBR R Piparhdiiid; tc}éplﬁios?& s\, béfﬁ[aﬁ%@&tceftfz@cﬁmfeU(!'ahﬂt%Enems e.g.

information on fornulation the reader is referred
meropegpt W AmIEnom iefg; anyioglhyeosiles £.sCampRneipia s fopeanysii; of naI
mmz&hﬁﬂ%?éré a/bLorwi n Hansch; Chairman of Editoria

e

rganon Press 1990. 15 The anount of active

| Ngragl ﬁQémfefAEémé ﬁ‘)r gmlg %ﬂ P20t feg 51eam1?}10terlcln and/or

Mqlffuﬁ

exciprents to duce I ngl e dosage

n ed and

tﬁéfﬁéﬁ%khl‘épu?‘@fnyth@*%?&“ 05, J&B{rﬁﬂ%% %‘%%‘Cﬁé%?g’%xam e,

bactesicidel/ e edbilgp-inan¢asing @dotéio (BBI) atodacha; and®tration to
humans will generally contain, for exanple, fromO0.5
ng v} effl@x puop irhdtilose agent conpounded with an
appropriate and conveni ent anmount of excipients which
na’&heﬂmy, hradnntiad asgeotudf the Ilmemnbn ltlteré)@ ppetided atcolmpowel offitic

o 1 G B I PR B X g

acceraatilé se&tthagmiemﬁﬁhenﬁﬂferafpwﬁcmgénﬂselfe@tearﬂbﬂnon on Rout es
of Admi nistration and Dosage Reginmes the reader is
I € et @andre addiitabintibbctSridl Agenv@bidrer S of Conprehensi ve
Medi ci nal Chem stry (Corwi n Hansch; Chairman of
Edi)tone bainoreBadritfectifepgannndor ess 1990. 25 The
conpounds of the invention described herein may be

apf) bietbgRsl ol BerbpeatiaPibr Bfampl@yntibbdied, ¢fokinds, addi ti on
und .of the invention, one or nore other

conp
bacw&%@( idncgrasing PEleiRsRPY prodysts: #GIF 0i nt t r eat ment
be achi ev 1§¥0f t he sinul taneous, sequentia
@Bé}ré‘%oée%@‘ﬁ‘ﬁ}‘@t’ﬂ Bi{9FS-of the i ndi vi dual
conpo nts of the treatnent. Were the admnistration
i sinaeferAmbedingnt, dhaygyention relafes iga) rafg;hqdfpfé@ﬁmﬁ aasterialy
1nfec¥1&?1nsa%(é9ﬁﬁial GRep Qé"@]!ﬂlman%bn%%ﬁiﬂ dRtisteneSid G ﬁﬁm%loag cPR&ive

beneficial effect of e conbi nation. Suiltabl
amovéut afsas@mmad ok forgelatbeXIVhyXYa, G/ IddXdD)y COYALDNEXIN), or (XX),

ora ﬁsaceﬁﬁaapﬁ aéc%{% gthefe))f qﬁ@gahe%{b&ﬂe@@%aﬁé Jagghﬁgg%{éa From:

or exanmple I'O I es e.

O ofd @b 5‘@"“{@"‘?&“@’%%98% Gndlor Ci Prof | oxaci n or

oxacil n; hen|C|II|ns e.g. WO

20009530 RETLEBRAYLLA0ARGA, - 49 amoxicillin or

eraci porins ‘e.g. ceftriaxone or

c r | m penem

o) el %fg%%é@%gﬁ&%@fm Exhole B RED S hed o or
bacteoixalzlmqmiaabﬂutysncrmnh/g@rotemXBBF) product,emtiiove agents for

exanpl e, an antifungal triazole e.g. or anphotericin;

anidl) @re ordre efflubipomp dihitdtorpr ot ei n t her apeutics for

exanpl e anti bodi es, cytoki nes,

bact er iAs statd ghevertabiz of theidosy reqited Jorthe thetapetBRr prophylactic

treatBent %Pg%gﬁicagrdéige%se 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
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iv) efflux punp inhibitors. Therefore, in a further
aspect of the invention there is provided a conpound
wo@tooles47d ornmul a (1), (XIV), (XV), (XVI), (XVIPJT/GB2007/004624
(XVIT1), (XIX), or (XX), or a pharmaceutically 10
acceptabl e salt thereof, &80 a chenot herapeutic agent
selected from i) one or nore additional antibacteri al
dose vgi%gl)g%e%sarﬁygé %[ 1ed'dhﬂenﬁ ¢ uBbn e st dfehted, tRS Wﬁmﬂﬁ régest s;

~and/. 1 protelntherapeutlcsf
admingst@atipl, ¢heanavériip gf d&g 1111@9& sl gfgagted, and whether or not an addltlonal

chem %%{Eefgltlé Iag(;j al (0 % rﬂﬁ%@ﬂeh ;& bniBA Vit CB ?Bﬁdrbf(ﬂ?ﬁh%ntlon

one or nore ef

AccordiHglyothé Gﬁt&nulh dosage hiag be detoodinedbyt the pngtlmmgwh@ trireating any
relates to a nmethod of treating a bacterial infection

particplar pgtiedlai i | such as a human, conpri sing

a4 Bica BV Bnd @nbdienan bnk peersemﬁﬁvenmdme dlrmmmuremngapr

preve{(':n;?q{r];p c?i;le;ges (%];@s%% lra%%xca‘}%r}@qnfec(t@psvél’hﬁqu%g cgm&mse a a}yrB

ATPa@Q ?ﬁg{)(ﬁmn?era?s@w ATekeMzynd Nt réntiah e REdjee ﬁ@mwlseﬁseagmﬁ bya
ed from 20 i) one or nore additional

bactenlinbetims mcmdeag@mvgng, BFtialbr of spbsyangialy, gpe pppgre of the

follow g thé ﬂa %leearﬁ‘@ﬁ)%ﬁm o@ﬁfé/p%gsés‘sl'o)l LIRS P& dupdtidh ©F the

rap eu or exanpl e antibodi es, cyt oki nes,
mfecﬁxan tueassltmg d&l sbed néabqucvgn, |am@h@a%ngrf§ IBPEY BIg "(hBPF‘l) symptom

duct s na/.or
or S S AL s G R SEL Lt ByRmen), nd
preveén€ifiglhe @ebct@ienct of tlhla arfacpmm ic or pr ophyl actic

nobossahe 18 o6 alhe Rt AL M s pegpigion

the n*slb §f dcqtitifg @fe iRRBHAH, 8¢ hatddattiont b éntrisiien oft the rbutrdiee of the
i1l ness being treated, and whet Et?r or .n

inectie P BFeAISH BRI SRS OTPRUMGE AR (P e s AN Ee i

prev%‘? LRR u‘?@to dﬁa@ieﬁt £REPANNS hsthard, BEford ¥4BAEd] Procedure is
era 'y dose i'n the range of 1-50 ng/kg is
prefoempd oy the pammqum@fwapny WD 2008/ 068470

(‘% usgé %Q%éno 91%@%1?4111 " rRG AR Rull réfelré%: £5 SRk ¥ PEonvRuh & Of this

fiost treat ed, the particular route
investfon faldll’ﬂanng br @tvanting & hectere) exféatipn éfantamount whigh i spicggt to

h
prevgrﬁgl?ﬁjo(enﬁgr 36% H{i\'h Etog,grrgcrl]%ce Iog gﬁaq%}ﬁ?zﬁc?g% es%% Idulratlo or grogressmn

n co tion
of aNinfdatién, @)ﬁHVBﬂtLthKiacﬁ'ﬁndehﬁnt sf\aanfeaion, cadextbe chgmginyn pfan infection,

A L
1nfe<§*|3?\e/(§ieg}§zﬁ1t%g S{Tﬁhﬁﬁldt)mﬁé pRbhiigic oF &ﬁfﬁpblaticmfkm(s) ofiancgher therapy.
reati n or t
babt akdition {9 it B3t P dHeeapeyliaPEFing KETBASE | RrEERD) @@‘ﬁy(x")’
(X\fﬁl/, %If-li%ﬁﬁg ({g(ﬁ(? RAkd %ﬁﬁ? hAd ﬁ1eir¥hﬁ¥iﬁ@§ﬁcﬁ[}zdéﬁﬁ)table salts are

Ct with di sease caused by
also mamms |paarman451@gmldﬂols inthe d@@@pﬁ@m a@d.SW@daréla%ttomé’lf nyvigp and

in-vivo l%es% sys 1101y the S HFuation TPhE eftbct! Ofinhibitors of DNA gyrase and / or

topoisomerase IV in laboratory animals such as cats, dogs, rabbits, monkeys, rats and mice, as

part of the search for new therapeutic agents.
In the above other, pharmaceutical composition, process, method, use and medicament
manufacture features, the alternative and particular embodiments of the compounds of the

invention described herein also apply.
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10 follow ng: the reducing or anelioration of the
progressi on, severity and/or duration of the
WO pdoso6840mn, arresting the spread of an i nfectiPOl/GB2007/004624

aneliorating or inproving a clinical synptom or
i ndi cator associ ated with-#lthe infection (such as
ti ssue or serum conponents), and preventing the
reoccurrence of the infection. As used herein, the
terms "preventing a bacterial infection" refer to the

Exampplgtiction in 15 the risk of acquiring the infection,
OrTﬂehﬁveﬁlﬁ&Vﬁtrﬂo%Hertra'téamu hdthi te@fb ﬂ(}%‘oﬁ&gﬁié 'E%‘rﬁﬁ!p?fn which
the infection. In a pre erre nment,~a co

unlesg pihetyeiss fatedit-i on i s adni ni ster ed as a pr eventative

@) 'TEGQ; gﬂyﬂ' &idng P&%{: X 1e%%tu’t b§) %)oﬁie 89&1 o}o(at18ﬁ - Y]aecug g}ecf \gﬂrtk WD Oprocedures

werepmewénut aftm‘ emtdva]mf réksdual;siﬂhdhby @ltntiod;he term "effective

... anou refers tq, an a a conmpound of this 20
G PR Eoner Tt it oA ot s tpically n the
rangd 1§-BE 10 ot wishcud exmiti of With@tesd Sth&Wideistke@Nbr 1infess QX BIRY

t he t of an_infection, reduce or ameliorate the
Persoglmfc{]?tgem&?rwmﬁ dergp insriaypespiESn, of an infecti on,
(i) PrRURAR cHriBatBHARC® ?Elgaiﬂe@ﬁ pARed )& Ok to ﬁHﬁFcr A %unds and

regression of an’in I on, 3Ségﬁrevent the rec
was gn%ﬂoq@ﬁl@rckdﬁg@igebwhwégw 8 )@nlessfoﬂaprwﬁpuam

a DLONE b
() 25398, L it LSE AN 0 SR G B v
the Sflrltrélrra p§/the 28d-predadsl pf the mventidnt veerel gmeraﬂytcbm‘ﬁmmdwlmvm and

mass% jci a wlﬁ%ﬁr n dfsr‘aggletfc%g%n%e g%e)atrzt &ﬂu’})@eg ﬁm%gernerally

deterpilmadanMﬂ@-dahﬁlyss adeppisakthied aghg 5 Baker DRD(SSOOU@e&the@&

operRR AR e SSoredt oG et oahah i e (eppted Baerts peraibion
dowxfﬁ%[d iR 1M Bl RLlAB aOfn fbenfEHEELS( @calbﬂﬂd?ﬂe&l?&ﬁltfﬁim%re

yrase and / or topoisonerase IVin
Showarﬁh%asr §ingletsdl, deubdeir 4B Oddésioublabﬁ‘dpsbletﬁm‘ﬁ,l@yblet 0fatlpletﬁndim
0 f r [
o 510 R, B SR G A ACH SRR ) s
spectied dpte sietd @n@raﬂy obteiisd usieg thitfonus qaeaﬁndnetac{sxqmﬁem by Micromass)
run i ng&%)%ﬁ%ﬁ o%%%ehuaré)%rsdgﬁétgﬁﬂﬁgr Rgst 1'?/%‘1 é&leqa?ﬂfgﬁ]?gag{fe (1:cl)'lnl c?ata were
colleded;mrUShgdAgIBhtﬂ 1008driee LEKMSD eqiiphetiONiBl S&B4 79E1.SD, run in
%'F[ ,3@82007/ 004624, %% npl.es The inventiogon i s now
atmosPhelie PresSIEeC E‘Ecah@imsﬁ‘i“?ﬂ peds ¢, Vhie RPIORSIRfcy gitliex Regitivegon

data mrheg&tiv@ hon @4 R&% OHEREMMERS:s phatabskre i with arﬁél@d@l%%hérg&‘ 870
re carried out by rot evaporation in-vacuo and

electwa VRIS 3 th hertinl iognzatipn @Iiﬁlpdfr wing direst e@psure misbes whste
1nd105t€§i09i%ﬁor§@!1§ &%c@d bfy'eletcfr@ﬂ i#ﬁﬂ (tﬁii)' 1asORGH BbinBAT W(?AB) or
gener a carried t enper at ur e, {nh
electnoymmc éﬁﬂl% i K /g armveﬁs g@@radiyaml{y ining woigh lmkczﬂteuthe parent
nl ess otherw se stated, or unless the skilled
mass%fe léi())nrte\l(/%bul d ot herw se work under an i nert atnosphere;
(vi) each intermediate was purified to the standard required for the subsequent stage and

ol

i OF

was characterised in sufficient detail to confirm that the assigned structure was correct; purity
was assessed by high pressure liquid chromatography, thin layer chromatography, or NMR
and identity was determined by infra-red spectroscopy (IR), mass spectroscopy or NMR

spectroscopy as appropriate;



10

15

20

25

30

10 (iii1) colum chromat ography (by the flash
procedure) was used to purify conpounds and was
w@esBossIzal on Merck Kieselgel silica (Art. 938B0T/GBR@3H04624
ot herwi se stated; (iv) yields are given for
illustration only and are -fdt- necessarily the maxi mum
attai nable; the structure of the end-products of the
(vii) I nthe dliodingebbeevaBioas Ahy Ye €RAF i rmed by NVR and  nmass
spgcér,al t echni ques; groton magneti C resonance spectra
i sEQbdt bathxhér(Gedansgarispamapyoryboareqdiintided i n DVBO- d6
UNbESS isQiB&¥hyE ih§laglikd using a Bruker DRX-300
spectroneter ‘operating at a field strength of 300
MHEOBEHe hibydioxghentatgazales reported in parts per million

d o 18 o £ ‘3’15{515 hysil ane as an internal
stan z;rggg\(g{ngég%&{l%&an peak multiplicities are shown
t h¥MN:is gartisg mgleetal; d, doubl et; AB or dd, doubl et of

d S:..dt. doublet of triplets; dm doubl et of

rruol;i?{lsglétdg?eﬂ?}flsﬁ#éf‘ fet, in, nultiplet; br, broad;

f aGDchtiodeupaabacido@irmt FAB) mass 20 spectral data were

g rally obtai ned using a Pl atform spectroneter

(gﬁgﬂ?m@%‘%?%ﬁ@%hﬁss) run in el ectrospray and,

WhEIORA AP BihoPIck@diee, either positive ion data or

ne]%gt ive ion data were collected or using Agilent

110698 s BsthemelnsD equi pped with Sedex 75ELSD, run in

at s RhehLGoReas s4Ge chem cal ionisation node and,

where appropriate, either positive ion data or

nefA Avetrifloprodestia ansrdsideol | ect ed; mass spectra were

r f it - r . el.ect.ron volts in

N B R e b SR i T et

exyosthyEnp¥mesthylinethenaninaivciek efthdraphioZfia teQ-ovids;

efﬁn@ﬁed bi{ I_eI ectron inpact (El), fast atom

bo g 0(FAB) or electrospray (ESP); values for

M DCRI © dphiesnetiaresa | y, only ions which indicate the

...parent nass are reparted; (vi) each internedi ate was

(viii)y fepoperafiras3rq gHoteskasintar d required for the subsequent

stage and 30 was characterised in sufficient detail

to confirmthat the assigned structure was correct;
Exampleilt y was assessed by high pressure liquid

MetHA'S Q5B QG BRI calbingijh RBHA -ﬁlﬁ)a%;e-s%ar@%m@”d
rdentity S er e - e
(IR, mass spectroscﬁ{gy orrjl\/R nSpectroscopy as
appropriate; WO 0 / GB2007/ 004624 -52
(vii) the foll owi ng abbrew=t i oe%@&e used: EDC is

1- et hyl - 3- (3-di met hyl | am nopr opyl ) car bodi i m de DI EA

is diisopropyl ethylam ne; HOBT is

1- Myedhryd§Hpe (e 66 Siteizahathyl- 158, DiMoxatsorolan-2-yl)pyridin-2-ylJurea

N, N: di | f ormam de; s startin terial; DVBO
antefilfs TR e (RGP0 hetpslditrSng - Gl g B b forme

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 solutidn, 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



MS is mass spectroscopy; 10 EtOAc is ethyl acetate;
MeOH is nmethanol; TFA is trifluoroacetic acid; TFAA is
wao eooBloggar@acet i ¢ anhydride; HATU is PCT/GB2007/004624

N-[ (di methylam no)-1H, 2,3-triazol o[4,5-b-]pyridin-1 15

yl met hyl ene] - N- net hyl et hasgaim ni um hexaf | uor ophosphat e

N-oxide; EtOH is ethanol; DCMis dichloronethane; and
(M+}f|\%¥dﬁl§?,31gﬁﬁm( R Sgﬁ}éﬁﬁ.o@f@ 300 B3 88 (o 211)29 s EX2 IR, & 6h (4, 1),
7.79 (5,114 $H37 s th 4P &3vil HOJ o84 (sdi ), 35§ K9, 1H).

3-thiazol e-5-carboxylate O/-NN-NNO\V S O

N-Ethyl -N-[5-(4, 4,5,5-tetranet hyl -1, 3, 2-di oxabor ol an- 2
Exampid¢s)2ou6i di n-2-yl Jurea (Internmediate 1, 0.20 g, 0.69

(O b o pgils ok b pEE TN, BRBRY BB ne

Ex [P@ompeuttn (0. 08 g pdt)69 mol ), and cesi unj gparbonat e
(0248 nn 0 754 pnol) were taken in a micrkowave vial

2 |abibiydetfassed wit h| MS@SP): 32h @+ ofoane: wat pintgraedipted and
] G- \Y t 0LC r, hal f
a8 ERob L Loy BN DS HRR £00 B ARl otk P iaat
wathieo} pnidinE3-gc  and.3l gy 8Hy 3sldf2htne@H),The | thiagaleidscarboxylate
I r. s washed W S ' i.car bongat e
sg%ﬁql'f‘ Tt er Jf}bﬁéq% ég(?@;%gg?g%’o{ Snmagnesi um
sekioxlyRite The sol vent),was (denmeyerisagdimhe resi due was
purified by flash chr%g%so%a@gﬁ{el uting mth 2% MeOH
n %75 M OHBi7A (il ) 307 WJ 2008/ 068470
PCTY 0046241 -53 (MrH+) for CL3HL4N4AD3S; NVR
Q9 (t_ 3H) 3 16-3.22 (m 2H 3 86 (s_RBH) 7 60

3 (Bthyhey, 7.79 (t]MHESIBIZMdH) forH) , 8. 4pIngemedipge, | and

8 , 6 ) | - 1p 5 iThe
fﬁ@%aﬂlaé%rr?ﬁ%g ;g ??\{é?%“yﬁ’a%@bslag#egﬁ I ogpﬁtgylrrsl\;t hod
t iR pAPl-bipgridingx | COMie 3HY 306k 172 B, 218 hy| | Brofr®nichinate

rabadies nos var b L S ik booo (1)

BH), ethyl 2-prompiH),3:15 (dd, 1H), 8.47 (s, 1H),

NJOLN@_C; 8.64 (s, 1H), 9.04 (s, 1H), 9.13 (s,
N= N

1H), 9.37 (s, LH)

4 | Ethyl 2-(6- MS (ES): 371 (M+H") for Intermediate 1 and
{[(ethylamino)carbonyl] | CisH1sN4O3S; NMR: 1.10 (t, 3H), ethyl 2-bromo-1,3-
amino }pyridin-3-yl)- 1.40 (t, 3H), 3.20 (m, 2H), 4.44 (q, | 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)

2 N 1H), 8.94 (d, 1H), 9.59 (s, 1H
Saatate -
o7 0
\




am no}pyridin-3-yl)- 1.31 (t, 311), 3.14-3.22 (m 2H),

t hi azol e-4-carboxylate 1,3-thiazole-4- 4.32 (g, 2H),
wQ@2@8/0683470 111), 7.80 (brs, carboxylate 11-1), BCRGBE@A/004624

1H), 8.54 (s, 1H, 00 8.77 (s, 114), 9.52 (s, 111)

ANN/ \ NO N S 3 Ethyl 654-M5 ES : 315 (M+H) for

I nter medi ate 1 and {[(et hyl am no) car bonyl |

e, 03T NVR 31T), ethyl 5 amgm}
Ex"(:’;o pyridine-l?MgS (t 311)., 3.14-3 29 (m 2H)

riJ.
5 ﬁylm'c otinate PBMSAEBPRYL vieHA) 7 (q, 21liptermedide { @nd

lkgokionpo oo ol GO Ry 1B i 1 g

Ifino) 2 §'Yblf>§ndlﬁé4) %1 E8122l(m22K15 3. 99, BED); 37]br(>1ﬁdb1hie()tmfa®r
I nter rredl ate 1 ang &ﬁ( et hyl ane Ho{ ?Bgn yl
Creshenkdss: NVR: | 15464 AH), 33 d f?}y rlonmo- 1, 3-

i i di n-,3- 0 211),
P S b s e bt (11,
7.68 (q. 211), 7. BPH)S8,831d)1Hg8.99 (AHhDAA ht e

carboxylate(dd, 1@1%30 (d, 1H), 8.39 (dd,
US5770758) /N O Ii 894(d 1H, 9.69 (s, 1H)

6 ofyD3 06 VD 2008/ ) SEAES): F.’(OTD/(EBIHDMOO4624 Ingetmpgiate 1 and

Gk ginaiee oot Co g PO R KBy | M3 "

%ﬁig%%g‘}faﬁi 3JS|IVR .L31?43(134 (gg o), m(rsy}H)@gam ht(o}n??t;nzoate
i pyri di ne- _ s, ,
3Y]d‘?ﬁéiﬁ‘i>aé£%/| nat e Ejélgr(ﬁrolﬁ)b E%Qt7@7€§' (%—f 7.75 (dd,

798 0c (br s s, BoB%d 31446 (:Birag) (dd,
( )

].1 8.8 é N , 1

NE%LN _ ﬁ@é?’ (d;g}d@ %%ﬁtl);ﬁb or Intef madi(Zte T)

and H?et hyl ani ng) carbonyl ] C16H17N303i R 1.09 (t

7 BMethyrgt(y| 3- ami|MS BRI MABHS fars- 3. 24 mtelz}q)hate I and
PR Bminoytarby R TROSHZRAENMR: 1.09 (;, 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 (1,

miN@_@—«O 1H), 8.01 (m, 2H), 8.09 (dd, 1H),
. ©7 859 (d, 1H),9.34 (s, LH)

8 | Isopropyl 2-(6- MS (ESP): 392 (M+H") for Intermediate 1 and
{[(ethylamino)carbonyl] | Ci7H21N504S; NMR: 1.08 (t, 3H), Intermediate 10
amino}pyridin-3-yl)-4- | 1.27 (d, 6H), 2.76 (d, 3H), 3.14-
[(methylamino)carbonyl | 3.22 (m, 2H), 5.04-5.11 (m, 1H),
]-1,3-thiazole-5- 7.62 (d, 1H), 7.73 (t, 1H), 8.26 (dd,
carboxylate 1H), 8.54-8.56 (m, 1H), 8.82 (d,

0 LR | 1,958, 1HD)
I DT
(0]




yl ) benzoate 7.49 (d, 1H), 7.61 (t, 1H), 7.92-8.03 0 o
(m 311), 8.05 (dd, 1H), 8.16 (s, 1H), 8.53 (d, 1H,
w@2@3/06870 1H) N 7 Methyl 4-(6- M5 ES : 300 ( MHPE&Y/GBRI07/004624

Internediate 1 and {[(ethyl am no)carbonyl ]
C16H17N303; NMR: 1.09 (t, -3B), nethyl 4-

am no}pyridin-3- 3.15-3.21 (m 2H), 3.86 (s, 3H),

Ex DCOMpRaRdoat € Yl ggfgoatre 7. 50 (0, IH), 71gg (0, 2H),
] 8,

N'LN N\

96 (t 1H 1 (m 2H) . 8.09 (dd, 1H).
BEBG14d, 1H), 9.34 MS(ESHH)4@ (Msidph dpyl 2- (6
nté

f%%él?g;?é.v ok gty SRR 040 R {

’H‘(’}j’ ar i
bbn yll-p{@r nedi at e L@I),@woolmrzm m:08-y! )
% &q; ¥7am o)carq
BH-27 3H>? g !

b Intbfmeldake T and
iate 4

| Tegrme
- 1.27 (d,
onyl 3. 22
e-5- 7.62
ite 1H),

1H Noi N
Fx  Conpound
nt er nedi at e
NVR:

rlﬁf("“tﬂli’ﬁmno%ca@wngu ] 232 @b azo
Qmml)gbynd?n-zf'yl)(t 11H)) 3, ﬁs(?»@z (S, qqryggxyl

56 (m 1
2%/@@0(1)11) G4apAH), 8557E

31@ -tNazglods/ 06847
?ﬁ“%? Ethyl 4 ;5{}@%5?’5%‘%561@9@{%%??&% O@éﬁl

cyclopro

1 )

5 50-0. 52 (
.69 0 Jﬂ

3H), 1. §7i (t,Y

1\Lt|d|n 3- vl\-

D

ﬁ)

11

At eordp.afd 4  bonyl - 2- (6-
{[ (et hyl am no) g

1.08 (t,
278282(m am no)
3.18-3.22 (m 2H), 4

2H) ,
ar bonyl |

27 (q,

10

| Ethyl i azol e-5- 2F

TR

i)M__QE_m 420, M) far. 74 (t,

st v oo B8,

ItbimedBteland

’I%%‘g‘qe’(liﬁgﬁ)

g.—f;.A-

@r(64 nternedi ate 1
{[(ethylamino)carbonyl]

109d(t, 3H), 1.26 (¢, 3H), 1.29-1.39
(m, 2H), 1.48-1.53 (m, 2H), 3.16-
3.22 (m, 4H), 4.27 (g, 2H), 7.62 (d,
1H), 7.74 (s, 1H), 8.27 (dd, 1H),

amino} pyridin-3-yl)-
1,3-thiazole-5-

carboxylate 8.59 (t, LF), 8.83 (s, 1H), 9.58 (s,
o ? 1H)
/\NJLN—(S}—(’:K‘;SS/\
o

11 | Methyl 4-acetyl-2-(6- | MS (ESP): 349 (M+H") for

C15H16N404S

Intermediate 1 and
{[(ethylamino)carbonyl] Intermediate 15
amino }pyridin-3-yl)-
1,3-thiazole-5-

carboxylate

o
o]
N
AT
o]




[ (butyl am no) car bonyl ] - C19H25N504S; NVR 0.90 (t,

3H), Internediate 5 2-(6- 1.09 (t, 3H), 1.26 (t, 3H),
wa2a8/404843® {[ (et hyl ami no) carbonyl] (m 2H), 1PdBGB2®3/004624

(m 2H), 3.16 amno}pyridin-3-yl)- 3.22 (m 4H), 4.27

(g, 2H), 7.62 (d, 1, 3-thi-&sele-5- 1H), 7.74 (s, 1H),

8.27 (dd, 1H), carboxylate 8.59 (t, 1H), 8.83 (s,

Ex 10b R& (S, Tipfa N — NN NS O [QyEl Verhyl
Xﬁ-ﬁglﬁpt%\gl 2-(6- MBS ESPa' 349 (MrH) for Internediate 1

12 aMviethyd p{(6t hyl ani ndMRERMYI40 OLFH)L6N404S | hleemedlaat eand

oGRS ey ool Bt B ERS07) oREzn - 56

mﬁ@momﬁdsbat a $Nl162. Me@dnyiﬂ)& ecﬁ(s Mlﬁ») (ESH bron?ogﬁldalzou 2-
&4% St v 1708 (et (4 f ?7%08(2" "Phfrianes ]

TUv

]
ABfphAdiRyLL di n-3- 3 111@ 83032(-%1d( mI) @H))és 3H§4 (3 carﬁbﬁylate
pr 01D 1 dazo[ 1, 2- i m azog 1H), 7.71
gar %i)late 7.90 (s, §] B léi)n% b(s, ﬂi}ayﬂﬁds,nei 2- 1H),
3. 03p(dd,, 1H), 8. Nq carboxyl ate ¢arboxyl ate
3/54 =N8. g 1 933(3 N,~- N .N 1H)
\- e VfS’OIVchyI 3(2 M (ES): 301 (MeH+) for
nt er rredl at e 2 and {[ (et hyl am no) car bonyl ]

13 Mgflig)! 3EIMAHS YT 3- ntermedijate 2 and

iamno}pyrlmdln 5- Wsm , 3.88 %s, 3H),

b 1 idethaming aagbonyl] C;5H16N4O3, 1.12 (1, 3H), methyl 3-
amino } pyrimidin-5- 3.22-3.30 (m, 2H), 3.88 (s, 3H), bromobenzoate
yl)benzoate 7.65 (1, 1H), 7.97-8.02 (m, 2H),

Q d 8.23 (s, 1H), 8.94 (s, 2H), 8.98 (t,
o]
NJLN—«: }—C; 1H), 9.92 (s, 1H)

14 | Methyl 2-(2- MS (ESP): 308 (M+H") for Intermediate 2 and
{[(ethylamino)carbonyl] | Ci,H;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)

T n N
/\N)LN‘«N}_«SJ\KO\
o

15 | Ethyl 3-(6- MS (ESP): 314 (M+H") for Intermediate 3 and [3-
{[(ethylamino)carbonyl] | Ci7H;oN;03; NMR: 1.13 (t, 3H), (ethoxycarbonyl)phen
amino }pyridin-2- 1.34 (1, 3H), 3.16-3.23 (m, 2H), yl]boronic acid
yl)benzoate 4.35 (q, 2H), 7.39 (d, 1H), 7.54 (d,

o’ 1H), 7.65 (t, 1H), 7.79 (t, 1H), 8.01

(d, 1H), 8.16 (brs, 1H), 8.22 (d,
o]
v S\ 1H), 8.53 (s, 1H), 9.35 (s, 1H)




10

yl )benzoate 7.65 (t, 1H), 7.97-8.02 (m 2H), 0 8.23

(s, 1H), 8.94 (s, 2H), 8.98 (t, 1H), 9.92 (s, 1H N
wadookeedagd 2- (2- M5 ESP : 308 (M-H) for | nter nedi/aBe002/004624

and {[(ethylam no)carbonyl] C12HL13N503S; NVR 1.12

(t, 3H), nethyl 2-brono-1-37-am no}pyrimdin-5-yl)-

3.24-3.29 (m 2H), 3.87 (s, 3H),

Ex | ComfBhfa O- Car boxyImfig 1, 3-tNnl azol e-5- 3. ~IF),
. Bg‘%(t 1H), 9. 14 (s, carboxylate 2H). 10 §7 (s 1H)

16 \IErh/y1¢(6N ~N1 X N—M@KESE@&E(EHWD f3- (6- MpIESRedia®l1¥and [4-

! el bl RS TRR03 R 1 iqoansppyDpten
ahimommmb@nyl ) pH ems4 (@3EN.S. [By3.24l (18; &), 1. 34 y(Jboromtiheid

6-3. 23 2 1b benzoate 4. 35
it 0 T | GBI aRE A BT oS S 3Dy

/.79 (t, ~ 8.01 1Hgdz 801@1,H)88@§8(1Qr(§1; 11L), 8.22 (d,
N /-N fI-NO1H), 4 g%) (s. 1H WO
p008/ 068479 PCT/ GEB?@D»??%(% -57 Ex Conmppund Data SM

-(6- MS|ESP : 314 (MtH) for Internedi ate 3
[ (et hyl arfi no) carbonyl] C17H19N303{ NMR 1.12

t . 3H) . (ethoxycarbonyl)phen am nolpyridin-2- 1.34

(t, 3H), 3.18-3.24 (m 2H), yl]boronic acid
tﬁnzoate 4.33 (q, 2H), 7.42 (d, 1H), 7.56 (d, 0 O
—'-'1{?-%—7 80 (t, 1H), 8.05-8.12 (m 5H), 9.34 (s, 1H)
2-(6-[(I¥hINaMNido¥@Ing1]dmino} pyridin-3-y1)-1,3-thiazole-5- carboxvlic acid
2-(6-1f(Ethyl am no) car bonyl am no} pyridin-3-yl')-1

3-t hi azol e-5-car box c ac
ARt

Methyl-2-(6-{[(ethylamino)carbonyljamino} pyridin-3-y1)-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

added to it. The resulting mixture was stirred at 45 °C for two hours. The solvent 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 C12H1N403S; NMR: 1.09 (¢, 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} Ci2H15N405S; 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),
o 3 8.77 (s, 1H), 9.51 (s, 1H), 13.13 (brs,
L“@‘if ° 1H)




IONNNNSO 5

Met hyl
W0 1084683I7@z ol e- 5- car boxyl at e

-2-(6-{[ (et hyl am no) car bonyl ] am no} pyri di n- 3-yl)
(Exanmpl e 1, 0. 18BCTGBR00G004624

nmmol) was taken in McOH (6 nL) and 2N LiOH (1 nlL) was
added to it. The resulti Rg8ri xture was stirred at

45 C
for two hours. The solvent was renoved and the
oeouS was di fUted Wt er and acidified with | By
Ex ﬁf&'ﬂ“f‘ ev precipitated rlwttaug]; was collected hy
19 [fgdJtration and washed w MSWBES e 28 atd-+d)ifex (0. 17 Example
ESP 293 10 ( M+ fo _(1,
3%Eth@aq@o@a@2n¥1§ﬂm1§ ot Ff]dﬁl\ﬁﬁ 1 0O% %1%), 9%% 3
%Ff%léﬂﬂlnelﬂarb&yﬁg aéla, 13T|21|3 (B, 281, 1.83 gl_dl 1), 7|9935(4>_ (s,
s 18- oW-ng
corrpounds e made by an Pﬁhgi%é&ijm%o@% %AQ npl e
L7 nd Data SM | &8112y, 62 (é\/&H&muszﬂ-@ emm)
f Or Ex ‘I N{[(Ethylamwojcarboni/ o}
CL2HL2N403S; NVR: 1.09 (s BH) 132 (Bre, H)
.UIII \) "I\'J. o lIIidLU n ZH), é{g 1

20 %’6'1H) 7. 86 car boxylic lfr/[cslq'@—s?s)%-(wp)%kﬂ d, I P

‘%[(%t%yl@ﬁm{o?caﬂbon’yﬂ]ammo}18y 7T N4 OB;, NIMRE1.09 &, 3HM) | 3 4
rs
'D@p@%ﬁr‘eﬁ?&@&mleﬁs E }(’:éﬁpN;&ir‘Pd EpB?it a %?nq%gﬁgél- VS
—%rbmﬁ&lz a&MF;*) fgr Elx]am (& 1H), 7.87-7.91 (m, 2H), 7.80 (d
{[ (Et hyl am no) car bonyl ] a 4 .109
{, AHV3NHES 3 3,3 -bi i e A R P Sz ¢
3.253 (m= 2%7. 53 (d, 1H)(S m 95 (t, 0 0 1H), 8.14
dd, 1H), 8 (t, 1H), 8.6 N\ N (s, 1H), 9.02 (s,
s 935 tors, IF) 20Exampl
21 3606- MB E§ 343 ( MiH+) fh\‘g'rj@u 287 @) Xampre
{ [{((Etﬁwdnam)na);mn]@mm}} arnCli’idi14I]§503(i}I&&4rl\]]4U3§lH)m 3
1.
3. ﬁébyylz*émﬁﬂ agbi?i‘y igadid (%;241@6’ 5}@’% 1Ry 9'7§) (1’39
0 1H), 7.9 (brs, 1H), 8.27 (s, 1H), 8.
NJL I\
4 Nw" (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 CysH;sN303; 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-

R 7.91 (m, 2H), 8.02-8.05 (m, 2H), 8.15
miw@—d (s, LH), 8.53 (s, 1H), 9.33 (s, 1H)

23 | 4-(6- MS (ES): 286 (M+H") for Example
{[(Ethylamino)carbonyllamino}py CysH;sN303; NMR: 1.09 (t, 3H), 3.15- {7
ridin-3-yl)benzoic acid 3.21 (m, 2H), 3.86 (s, 3H), 7.50 (4,

/\Nj‘N /N/—\_/_\ /—\—/\ 2 1H), 7.80 (d, 2H), 7.98 (t, LH), 7.99 (d

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




carboxylic acid (d, 1H), 7.87-7.91 (m 2H), 7.80 (d, N

N 1H), 8.31 (dd, 1H), 8.86 (d, 1H), 9.52 I-N N s (s,
waR)os@sd®1l 6' - MS ES : 287 (MrH) for Exanpl e PCT/GB2007/004624

{[ (Et hyl am no) car bonyl ]am no }- Cl14H14N403; NWVR 1.10

(t, 3H), 3.15- 5 2,3 -bipykidi ne-5-carboxylic acid

3.24 (m 2H), 752(d 1H), 7.73 (d, NON O 1H), 7.99

Cot-s—HH—B—2 75— TN N U (dd, 17, 8. Pim
Ex [(COmRQURd 5 93" (4 "1p P (s. 1 H 22 3 (6 NS ES:

24 |55, (WFHF) Tor Exanpl e {Mm:aiﬁ(m@‘)ﬁ%)rfmonyl] an Begmple

C15HI5N303; NMR t , -
piy[(ﬂthylgnylp)%@%ﬂﬂaéma%} 12515%43’ %ﬁéﬁ 1763% se
&?8? 0 7.91 (m 21d)2 <183ﬁ¥38130§2((m 22H)768 L5

Mﬁnasylanmecamﬂmmag For @Wﬁ?l)e 750t 145,836 faa 2t ¢
{@daa hys-éégﬂ %gﬁ&%ﬁ@ony' ] 2% 9%, 1) OlGHLSNB08.78 m) 1. 09

ri din-B-yl)Benzoic acid 3.21

zH),o . 86 7.50 {d, ~~NN\ / O 1H), 780((,
79 ]f: 7.99 {d N N 2H), 8.07 (dd, 1H),
359 (d“ 1 933 (s, 1H), 12.98 (brs, 1H) WD

P008/ 068470 PCT/ GR2007/ 004624 -59 Ex mmm. nd Nat o

=5

25 P4[(EyeBprapBlaEsi)carbsylle M MS) (ESB): 336 %ﬁ@ or Ei'é%nple

1 t hyl b I 1.908
2651 %8 Tl i gyl ) - 4o g By MR bR R

2 F{D(eth?laﬁﬂlo)c{a(bmyﬂgahmn}pyo 4H), bld}?y(lt P, 2:320 282 (mpg), 7 170

3“@181-{-2113 18#6?“32@%%1 (s, 1H§’q4§%@12}ﬁﬁ§@ @y“&‘m@?? N
0 carbbSlic@id5 4- [ (Cycl opr gy I Hixi &) dat b 8y |(s, 1S ESH :
376 (M+H) for E/)Zanple

0 9.56 (s, 1H)
A4
o)

26 | 4-[(Butylamino)carbonyl]-2-(6- MS (ESP): 392 (M+H") for Example
{[(ethylamino)carbonyl]amino}py C17H21N504S; NMR: 0.91 (t, 3H), 10
ridin-3-y1)-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-

[N 9 N~ 3.42 (m, 2H), 7.64 (d, 1H), 7.73 (brs,
N N@‘%ﬁo 1H), 8.38 (dd, 1H), 9.01 (d, 1H), 9.61
° (s, 1H), 9.82 (brs, 1H)

27 | 4-Acetyl-2-(6- MS (ESP): 335 (M+H") for Example
{[(ethylamino)carbonylJamino}py C1aH14N404S; NMR: 1.09 (t, 3H), 11
ridin-3-yl)-1,3-thiazole-5- 2.61 (s, 3H), 3.15-3.23 (m, 2H), 7.62
carboxylic acid (d, 1H), 7.76 (brs, 1H), 8.25 (dd, 1H),

8.82 (d, 1H), 9.58 (s, 1H)

x>

i N
A~ =T o

0




2-(6- CLl6H17N504S; NMR 0.60-0.79 (in, 9
{[ (et hyl am no) carbonyl ] am no}py 4H), 1.09 (t, 3H),
wWQ288/0&492 (in, 1H), ridin-3-yl)-1,3-thiazol ePGF/GB2007/004624
3.14-3.20 (m 2H), 7.59 (d, 1H), 7.78 carboxylic acid
(s 1H), 8.31 (d, 1H), 8.9d0{s, 1H), 0 9.56 (s, 1H)
, NSOZ64[(Butylamno)carbonyl] 2-(6- MS ESP :
] fFor—Exanpte {1 yTam no) car bonyl | am ndy
Ex ﬁﬂﬁ’%@% VR 0.91 (1 0%h 10 ™
28 fdbn-3-yl) -1, 3-thi azol e BAS (ESPY: 126,(M3H)) fot. 30- 1. 39 Example
55 ca b [ ) -
Q(Eggiam@o)%bmg 3oty SN, 1305y, sty i’ 173
*i’l'&lﬁr—?;_';'}}inll\ihizokl ﬁa](pyfiﬁl‘:ri-lﬁ) IN322 (AH),§.538d( da), 7.68H)s, 9.101
: rs
J2peehopvlicacids- VS ESP : :,é@) (m@y ?Hﬁl@é@g%l 180,
{[ (ethylami no) car bony ] aifisnpl ey 5145 ANAY Sio R 1 09
( di n-3-yl) {1, 3-thi azole-5 .61 (s, 3H),
3. 15 3. ﬁs (mV*sz) 7.62 c&ri&dﬁyhﬂ)c aci d (d, 1H), 7.{76
lors, 1H), 8.2% (dd, 1H), 0 8.82 (d, 1H), 9.58 (s,

29 rEﬂ(ZN N'S ~ p 0 W 2008§/N96&4510 smM@*a@&?/ 004624 | Example
- Conpound Data SM |28 6-(6- NS ESP : %8 §%|-H+?
fdi(E@yémn@caer@E{aﬁwoc}ﬁyr@ééM&ay% ln’c?}(bé ,2.20- 113
C%&H&ﬁbﬁgﬁgen%am& 09 (t,| 33 (m,3u36r 621§ 1H), 7.97 (d,
rlidin i m dazo[ 1, 2- a]jpyri di ne- (m 7.b3
(|d, 1H os, 2-car bcéi)»@hﬁsb HHBI&)94(¥2@€)}_2%?(§:,
(l's")mfﬁ«b{_ , 1H), 8.42 4, 9 440 11),33.149s, 1Hy) . 8. P1

30 | 2-(2- MS (ESP): 294 (M+H") for Example
{[(Ethylamino)carbonyl]amino}py | C11H;NsO38; NMR: 1.12 (t, 3H), 14
rimidin-5-y1)-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),

g N N 13.70 (s, 1H
/\NJ‘N—(’N;\>—<’S]ﬁ(O ( )
O

31 |3-(6- MS (ESP): 286 (M+H") for Example
{[(Ethylamino)carbonylJamino}py | CisHisN3Os; NMR: 1.12 (t, 3H), 3.16- | 15
ridin-2-yl)benzoic acid 3.22 (m, 2H), 7.39 (d, 1H), 7.54 (d,

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

32 | 4-(6- MS (ESP): 286 (M+H") for Example
{[(Ethylamino)carbonyl]amino}py | CisHisN3Os; 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, SH),
9.33 (s, 1H), 13.08 (brs, 1H)
(0]
s 5\‘_\




/-NILN NON -/N ~ ~0 9.33 (s,
287 (MtH+) for

Exanpl e

1H

0 29 3-(2- MBS ES :

WQ pqoB0EBA7@M no) car bonyl ] am no} py Cl4HL14NAO3; NRMR/GB2002/004624

(t,
2H)

(s,

3.20- 13

1H),
8.99 (t,

3H),
7.62 (t,

2H) ,

8.21 (s,
1H),

1H),

NLN-N A " 9.92 (s,

Ex13
LI

Compband1H) 30 2- (2Z-

(Ethyl anino)carbonyl ] ani

1%

rimdin-5-yl)benzoic acid 3.28 (m
7.97 (d;60-2H),
0 /-

8. 94

1H),

Z94 ( WFHF—foT W

0o Ypv Cl11HIIN503S. NVR

33 ‘1

Cl
ri
7

1H)

#2(t, 3H), 14

( é %ﬂ%ﬁyﬁ%ﬁﬁ%ﬂ%@}fﬂiﬁnﬁ

( h?l{_ I_3|_|—_1;aha]ffd>l-4 9D enzit acidi
or

Exanpl e {[(

- 1.12
€Nnzoi ¢ aci
0 1H), 7.62
8. 1i (brs, 1H),

5H15N303;
di n- 2- yI

A,

rimdinA

8.

MY [BSPY; Bot(M-+aZPlos- 5-

o Fitie g Mgt 3
Et (h)y
(t,

d 3.

éﬁ—lﬁh o_) car bonyll(l 25”% ni) P

& 329()@3 1?1)’;')8 "
19 (d 1H) 8. 56

1H),

c aci
$70 (

332-31€ @n, 2M5, EBP(; 1}2)86 63

7.39 (d, 1H),
7.99 (
/-N~--N N (g,

| W ol o »

Example

d
S

1H)
286 (M+H) for

9. 33 (S5, IR, I3
Exanpl e

Ul \'Ulb J.I_I) S2—4- \C- \e e

Ex m no) car bonyl ] ani no} py C15H15N303 Ng/R 1.12
t benz | d 3,24 l’i% m
( ‘I‘h§ g!)ll;???’?g?xafgq?es V\?ﬂ‘%%la(e%b)y {1} 8rof ure fj:rr(lftdlatg
Ex8J Oﬁnﬂmﬁﬁd(m SH, 9/pat{s, IA), T3.U8 [CLEESY A
LN N-NAD 2008/ 068470 PCT/ GB2007/.004624 |-61
34 | 2-(6- MS (ESP): 322 (M+H") for Example 17 and N-
{[(Ethylamino)carbonyl]ami | C3H;5N505S; 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,
o]
/\N/U\N_(}«N]\(N ) 1H), 8.79 (s, 1H), 9.53 (s, 1H),
N S ‘0
It 12.01 (s, 1H)
35 N4-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

o) 9 A
N N
A

o]

-~

0

C17H20N04S; NMR: 0.74-0.79
(m, 4H), 1.08 (¢, 3H), 2.91-2.93
(m, 1H), 3.14-3.24 (m, 2H),
3.76 (s, 3H), 7.60 (d, 1H), 7.76
(brs, 1H), 8.37 (dd, 1H), 9.00 (s,
1H), 9.14 (s, 1H), 9.57 (s, 1H),
13.83 (s, 1H)

methoxy amine
hydrochloride




10

15

Ex Conmpound Data SM 33 4-(2- M5 ESP : 292 (M+H) for
Exanpl e {[(Ethylam no)carbonyl]am no}- CL13HL3N303S;

WORMRS/048406 (t, 3H), 41 1, 3-thiazol-4-yl)benzoPCT/aBR@7/004624

3.12-3.18 (m 2H), 6.48 (s, 1H), 7.63 O (s, 1H), 7.96
(s, 4H), 10.65 (s, 1H), 0O6-12.90 (s, 1 H 5
Exanpl es 34-36 The foll owi ng Exanpl es were made by the

Ex Pr o6mgbhfl 01 | nternmed] phg 18- EX Conpound U%M SM37
2 (A NS ESP - 322 (MiH) for Exanple 17 and

36{[161‘EBWI -a1t6no) car bony mammmnmm NVR{| Ekafifle(26,and N-
Pl BTGB | ChPadvdiaNam oY 6, 1l mpicay gifine
H)o} pyrids-36d)-NiH) , 7. B2H), o (t eay uoaoam Ten,1 thdl%clﬂ&lde
%Q g @Dp 53 (s,
H}léﬂ‘"’;?l%%“ml P2 ohﬂ& 521—\)5 By roﬂby| Z2-(6-

MAiEDhoxand@d (MrH+) f 325(@ e3 §§-3alﬂgmN‘
{rJ[(et hyl ani no),car bony %ﬁm Cl H2ON604

H’\OOI\JR

0.74-0.79

et hoxy Q%Nm%pyrh thS;@, HNEL62 (6 le) 1.08 (t,
NN roc
rr;?;oxy 1, |N§)z/ol e- ¢ 17%“ pH)’% 6(d(%3uil) 839 24 (m 2H),

di car boxanmi de 3.76 (s (dSIl-I)I) 8:3469 1HY, 9.8, 7|76 S~NN \

NI N (brs, 1H), 8. 3.;%%?2’73?@9 00 (s, (Ns NO

1H . 9.14 (s, 11-1), B 0 13.83((s, 1H) WO

2008/ 068470 PCT/ GB2007/004624 -62 Ex Conpound Data SM
36 -Butyl -2-(6- M5 ESP : 421 (M+H) for Exanple 26
Exa {[ (et hyl ani no) car bonyl Jal ni C18H24N604S; NVR:

2- (G-QF(Eﬂlv(aEndeatrB&inaﬁﬁﬂd?§Vr1c[h@-}‘3w 1,602 15 Ladoganall) . 1 09
(t, 3H), 1.30-1.37 ¢ hydrochl ori de

met hoxy- 1, 3 t hi azole 5-<li=‘l)\>—<{\§ij/59 (m 2H), 3.16

2-(6- {[(Ethylamino)carbonyl]amino} pyridin-3-y1)-N-(1-methyl-1-phenylethyl)-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 C12H13N50,S; NMR: 1.09 (&, 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




di car boxam de 3.23 (m 2
N~- 2H), 3.75 (s, 3H),
W@ 2qgos6$470 8. 36 (dd, 1H),
9.58 (s, 1H), 13.97 (s,
(Et hyl ami no) car bonyl | am
-t hi azol e- 5- car boxam de

7.

H, 3.28-3.41 (m .I-NL
62 (d, 1H),
8.99 0 (d, 1H,
1H) Exanple 37 2-(6- { f
ne 68pyri di n-3-yl)-1,

IO O/N /-NNNSN O

NJ SNO 7.
8. 34P(T/GBL04y/004624

N NO
76

5

Ex Z-Cémporatd Yl am no) carbo
gthyl -1 _-phenylethyl)-1 3

nnadaam noypyridin-3-yrJ)-1
azole-5-carboxani de

Sy M

38 (|Nteyeiemipenle-©8, 53 ny,

D S
1dpa34yi)tﬁ Srtaakolxed, freen

The | ayers separ at
wat er and br

—1—1

roceoss the

nd dr
12H13N5028 anR 1.09 (
56 (d__1H)_ 7.65 (brs

1 poduct p
Wltratlon
020 g) M5

M_ZKES_N%M JMWES) fidf ssol ve

A4flle 0109 (55 GH), 8okt gnhonat

IERLLE R D ATC

[ 69), pish t@pt 8 S$8.36
V\a)s hed Q ?1 vva7tc(ng§nd Et

@dplH), Q@Q (<é PRS- 06 G 1H),

60 B0 S I ER TR (e

L9, stg?té) ngéé?%%s %?11( m  2H,

dIntemmediate

e and
r was

OAC

N—"

N%Bwylzg(@—m 2H), 8.40

MS (EBP): 381 @A-+ES), fod H) , 9|

Intermediate

| h undis
ﬂghﬁé&%&@y an EaL§1§%°3§u sgﬁéfzﬁéé% %a@rﬁf gtn:g[% (X

ComplouPry )1, DitiszoBM, 0 ZOOBD@@BﬁleBﬁfﬂ/ MQFI/) 00461’234 <
-16 Conpound Data SM - RY 6- M5 E
: %%E%(O(XW ° for Int errredﬁg?gl S0 2,316 3236“
{|[ Cethyl am nofcar bonyl | ahzmpms@]zﬁl'dihﬁbﬁ@%o (N'VR
q. 73570 §9 yridinf3 )y ol e-4,5- 4H),
4. 09 (t,"3HF,x2.89-2.93 [H 8178éfr E)H)ea?rHSdérsm)I)
3.15-3.24 (m “2H), 7.59 [gzs QM ENs Y, 11n 8024 t. [1H),
8.07 (s, 1H), 8.36 ~NLN/ \'r

(brs, 1H), 9.56 (brs, 1H), 10.63 (s,

1H)

40 | 2-(6- MS (ES): 342 (M+H") for Intermediate
{[(Ethylamino)carbonyl]lamino}p | C;sH;sNsO,S; NMR: 1.10 (t, 3H), 21
yridin-3-yl)-1,3-benzothiazole-7- | 3.16-3.23 (m, 2H), 7.60-7.66 (m,
carboxamide 2H), 7.82 (brs, 2H), 8.08 (d, 1H),

o}
s @*:? 8.17 (d, 1H), 8.38 (dd, 1H), 8.41 (s,
D 1H), 8.92 (d, 1H), 9.56 (s, 1K)
Example 41
Methyl 4-(2- {[(ethylamino)carbonyl]lamino}-1,3-thiazol-4-yl)benzoate

Q /
Q
o]
/‘N’”‘N'QT@/L

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 ul, 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




N S N (dd, 1H), 8.98 (d, 1H), 9.06 (s, 1 H), 9.55
(s, 1H), 10.53 (s, 1H) 39 N -Butyl-2-(6- Ms ESP : 391
W@ hooBleys4for | nt er medi at e PCT/GB2007/004624
{[ (et hyl am no) car bonyl ] am no}p CLl7H22N605S; NMR 0. 91
(t, 3H, 20 yridin-3-yl)-843-thiazole-4,5 1.09 (t,
3H), 1.30-1.37 (m 2H), dicarboxamde 1.52-1.58 (m
dned%n m%n%ﬁm% sgﬁaté Bhd cdﬁN%tt’a‘gah ’f‘he(ﬂéMdun%DJ&?as pu%ﬁg@? Elﬂ‘slﬁ (1rl_n|)
S
chrm@tsgrs@w(a% Mg@ji m Qm)%gweﬂhﬁ desgedprodyds (29 mgH-MS SRy 306
(
(M+I$’2 S c NG % §r§/ﬁ( 51[06 E(t]fh )3%123 181m g’%%)s G, %‘%}bé M,

I nt er nedi no)c Fbony
166@153%&5@23@%5 (.. 110. (t 3H), 21
yridin-3-yl)-1, 3-benzot hi azol e-7- 3.16-3.23 (m 2H)
7.60-7.66 (m carboxamde 2H), 7.82 (brs, 2H), 8.08
xamgg 42H), /N ~N\ N) 8.17(d, I H, 8.38 (dd, 1H)
6

. ON
Eth a-e- elhylureidoins 3-Y : ethy] i-dihydroquinoline-3-

carbcdflaf0} - 1 3- thlazol 4- y))benzoate 0 n10 O JJ /-NL
N-(S~ 5 To a solution of methyl
4-(2-am no-1, 3-thi azol - 4-yl )benzoate (Internediate 11
150 ng, 0.64 mmly. in NW (3 nL), ethyl isocyanate
(90 I, 1.14 mol) syadded. The solution was heated
at 110 C for one houf A & nicr e. The crude was
partitioned between %at . The organic
| ayer was washed with Na aﬁ# tikn, water and

P

brine. It was WO 2008/ 068470 / GB2007/ 004624 -64
dri ed over magnesi um sul fate gnd concentrated. The
residue was purified by flash® chromatography (2% MeCH

0 P Sk A5 S SRR 40 Bl B i
yl)uraa ARednelitate MBO 2D, 0.23 .n8B01§, S%thyB bliodoS1 B mlethoxddthyl)-4-oxo-1,4-
dihydroquinoline-3-carboxylate (W02006010733, 100 mg, 0.25 mmol), cesium carbonate (90
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 C23HasN4Os; 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




7.66 (s, 1H), 7.98 (s, 4H), 10.65 (s, 1H). 5 Exanple
42 Et hyl
W®2{08/06837@t hyl ur ei do) pyri di n- 3-yl) - 1- ( 2- met hoxReT/BBR)o7404624
- 0Xx0- 1, 4- di hydr oqui nol i ne-3- carboxylate NN N Y OO
OO N 10 A m xture of - 65 -
N-ethyl N (5-(4,4,5,5- tetramethyl 1, 3, 2- di oxabor ol an-

43 E’fl}yﬂf %é3 ylhyurea (N/Iﬁgﬁﬁ) ﬁflneffib’fmso MY, O Igtérmediate

et’hyl I odo- 1- ( -4- 0x0-1, 4-
leﬂvﬁlr@qwbpwmdmﬁad)ﬂmob Yok it Mﬂb&b@% 510( lrpgd

eS| Um car b 0 7 :
ét‘?%gr%ﬁiué’?@ phosphl ne |pa Ig@?lulr% @8 8H% 31@%002 Iﬁ]@ﬁgedlate
r&;mﬁ)b@iftee (4 f15 mé)0 and Mmaa-&d5 (b, .‘r]%ﬂ.))l\msmdﬁg)afsecﬂ
v ni trogen for m n urle was
h?n heat ed inamcro \Lﬁe&fsg’llg?ﬁhl[g? m
ea“bl/r ¥ Xt ure was coo| ﬂq 260, 7.520(, 1Hg,mpm(aﬁ ure and

Lt dusl ng) | Hk)ggo%lggéﬁgggé m) flor

esi dual sI
23H26NA05; 9. 34 (s|g.d4hm, 181)54.64 (8 18);18.698s,49 (M
Hy, 8.10 (m H) , 8.09(m|—|)) %1 j_IB & 4.

m 2H), 4.25Am 2H), 3| 7D, Paf %Hﬂ) 357 (S 3H),
.21 20 (m 2H), 1.30 (t} J= 7 Hz, 3H) 1.11 (t, J= 8
Iz, 3H). Exanpl es 43-45| The following Exanples were |

o= —hﬁf—'-<—'_lﬁr\—<r\

yEthil%sd&(ed according to Md@é@dﬁHﬁd@son bed [flptermediate

S TIOONY [0t o VDD DO B e T | Lond

1?5&%% 0463¢b-1,465 ABHEII) 1.30 bur 31716, 6H),(23+7 |MBteliBediate
for Interne

t%ydzi%ma%l}iwﬂ di n- 3-yl | at@l?oz 6eomBBNESH (VR | Y 92

b]o ftel and 1, 4-di hydpgguisnqhd agy,3:23 28 1. 11
Oar fy Hz, 3H), I nter m=d|gte qcar b?)x Izl;dtzn b-b -{L. 45

5H) 1. 76 2H), 2p430%m, I#Wépl)(s 1@)27354(%‘ DH)

( My 2H) . | {HSZ 5, 1H),8.15- @0 26
%1 8.45 (m, 1H), 8.60 (m, 2H), 9.34 (s,
HN 1H).
o

44

'UE[TIUJ T (D~ B

_h/-\/\/\m ..

45 | Ethyl 1-(2,2-difluoroethyl)-6-(6- | MS (ES): 445 (M+H" for Intermediate
(3-ethylureido)pyridin-3-y1)-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, J =20 Hz, 1H),
A | o o 7.54 (m, 1H), 8.02 (m, 2H), 8.14
| OK (m, 1H), 8.45 (m,, 1H), 8.70 (s,
F\H 1H), 9.35 (s, 1H).
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O1H, 804 (m 1H, 811 (m 2H, 8.44 (m 1H),

8.60 (s, 1H, 8.69 (s, 1H), 9.34 (s, 1H. 44 Ethyl
W@2(080¢870 M5 ES : 494 (MrH+) for | nternedi at e PCT/GB2007/004624

et hyl ureido)pyridin-3-yl)-1-(2- C26H31N505i NVR 1.11

(t, J=7 1 and norpholinoetyl)-4-oxo-1,4- Hz, 3H),

1.30 (t, J=7 Hz, 3H), 2.47Interm(9d|at2$|) 3. 24 ( 04
xathm:tﬁ"o uinoline-3- (m 4 2.66 (m m

i b : ¥ 423(|n " ’4.50(m

carbatj@hca& 12 (m 2H) N Y 08 45 (m 1H) 8. 60 (m 2|—|)
9.34 (s, N1H). Cod 45 Ethyl
1-(2, 2-difluoroethyl)-6-(6- M5 ES : 445 (MrH+) for
Internediate (3- etﬂyl ur ei do) pyridin-3-yl)-4-

C22H22F2NAO4; NWR % 11 ( J 1 and
oxo- | , 4- di hydr oqui noly'ne?
Hz, 3H) I nt er redi at 2 carbe
(m 2H), 5.03 25 (m 2H), 6.
NOO7.54 (m 1H), 8.02 (m 2 :
8.45 (m, 1H), 8.70 (s, F N1H, 9.35 (s, 1H. Y
WD 2008/ 068470 PCT/ GB2007/ 004624 -66- Exanple 46

6- Et hyl ur ei dog) pyr.i di n-3-v1)-1-(2-net hox~et hyl) -
AP B e B o ok g2 1 05 R -oko-
1,4- dlhydroqumohne-3-carb0xy1ate (Example 42, 59 mg, 0.13 mmol) and sodium hydroxide
(0.202 mL, 0.40 mmol) in tetrahydrofuran (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,

E)()J’ 8.14 O (m 1H

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 CH3,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




Y OOOHd N5 ,10 A susp

ensi on of ethyl

6- (6-(3-ethyl ureido)pyridin-3-yl)-1-(2-nmethoxyethyl)-4
WO 0008/0684701- di hydr oqui nol i ne- 3- car boxyl at e ( Exap@l/6Ba®7/004624

59 ny, 0.13 mol) and sod

0.40 mmol )

i um hydr oxi de

(0.202 m,
in tetrahydrofufé@h- (1 nL) was heated to 60

C. After 2 h, the reaction was not yet conplete.

47 E{ hanyl-d-&-3L) was added M@FE%&;G‘W{:IH Torvas  neat e
for anothgiﬁk,h, 10 then|cooled to rooﬁ?t%nperatu Example 43
anBhEbrednpyidind-yirttero-r ¢ fadbeNSheNMR:&).83Tine 3Hasul t | ng
soh iady; Rigkyed in water i g pH 4

th i%%?%ﬁ# Thé solid th¢(?g§ﬁ§3 (§{§&&H%§ned by
f | Farbatiliopcidnd pl aced undém, 2y R.204myIRH), BE5(BLOV e
r 'dual water. M5 ESP H) NACb;
NVR) 1,11 (t, J= 6 He, 3%2%%7%@??@#&{95(:@%
3H) g |(m © 4.83 (Srﬁl7(ﬁlt|)H),_93'~3QS(1’H), Ilﬂ:% (s8 01
(br s9 1 olH) %31(m1 .58 (m 15
1ﬁ|), 8.69 ( . 8.94|¢8) 938(3 1H) 15. 20
(5, 1H). Exanplles 47-49|The fO||OMAng conpounds yere
synt hesi zed aﬁggrding to|the procedure described |n
Exanpl e 46 using the indicated starting material. |20
E ("nrmnllnrl Data SM WD 2008/ 068470 PCT/ GB2007/ 004624

48 _ 56-(a3-sthplyrgyd ) pyridin-8 30)- IS EBS): 466GBERNEYr f or ExARpample 44
481 (& - B X 4N404; NVR
of b3 ?WMAW@W% oK %ﬂ* AR TR Sl
1| ¢iyqraquigedine-3tcatlioxyhic box Yz 3HRai2d (ftHRB)67 (B, 20 (M
2 3.65 (m 2H), 7.52 Ny N
NFQ"“E) 8.57 (m 1H), 9.33 % 32@;@“ %@9&63&1 %%’ oH
1H> N 48 6-(6-(3-ethyl jJse)B(@m)pH} 7i6Mm3 1), 8:04M5 [ ES) :
466 N . for Exanple 44
1} (2-Jrorlphdl i nogt hyl ) - 4- p&8- HDa8-285m PPNBGE (R | 1. 11
Et, 2;7 dlUloﬁoll NeHR -0 Bovtyl 8,60 [Z 1phis B- 21

M H (s, 1H), 9.43 (s, 1H).
O
o}

49 | 1-(2,2-difluoroethyl)-6-(6-(3- MS (ES): 417 (M+H") for Example 45
ethylureido)pyridin-3-yl)-4-oxo- | CoHgF2NsOs; NMR: 1.11 t,J=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
ﬁ (m, 2H), 8.10 (m, 2H), 8.17 (m,

N N N
hihe | o 0 1H), 8.58 (m, 1H), 9.34 (s, 1H).
o N
I OH
3
F
F
Example 50

Methyl 5-(6-(3-ethylureido)pyridin-3-y1)-2-0x0-1.2-dihydropyridine-3 -carboxylate
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acid 2H), 3.79 (m 2H), 4.02 (m 2H), 5.05 (m 2H),

7.56 (m 1H), 8.04 NIN,NI 00 (m 1H, 8.20 (m
wakHog/o88432 (m, O r | OH 2H), 8.59 (s, 1H), 8PERGE2007/004624

1H), 9.15 | (s, 1H), 9.43 (s, 1 H. (N) 0 49

1-(2,2-difluoroethyl)-6-(6683 M ES: 417 (MH+) for

Exanpl e 45 ethylureido)pyridin 3-yl)-4-oxo-

C20H18F2N404; NWVR 1. CDl (t, J= /3N2 : 2H) 407

1, 4- di hydr oqui nol : m .

(m carboxylic ac(n\?\bH) ( JOZ 7.56

(m 2H), 8.10 (m 2H), 8.17 (m N O§N001I—|) 8.58

(m 1H), 9.34 (s, 1H. 0 ~I I ~ \ NF\ J Exanple

50 Met hyl 5-(6-(3-ethylureido)pyridin-3-yi)-2-o0xo0-1

2 ﬂiShlydorDWV-ieﬂhiyhﬁ” -85-Clodt, Bt gthamiethy D, @%&M@Z—yl)pyndm-}

O,A. s |
D SRS P e 0@O el il o2 3o Rl an-
pyridineghrhpyirlate I(l’V-42ng,)0| 62U4h@a]) (Tdﬁz‘éﬁl@ﬁﬁﬂﬁhﬂﬂ- % 195)0.088um&), 884

5-10do- 2- 0x0- 1, 2-di hy

ces1u®?qr‘%qnﬁ@ég£%@qu 69 Jém‘{oi)?a dhaéaned Glﬂ_,)rﬁﬁké mater (1.000 mL) was heated
to 100etriaklighahia i um ﬁ“ﬂgre%cﬁ@] miQttQ@w dred ﬁﬂg%gﬁ C%ﬁt%' gﬁnwashed

car bonat e (224 ny, | oxane
with ethapol( Thepeulting svla@om%a @acenttr@ted 00deCréduced wrsware given

T t r

D e R
hot a%@mé\mtmaﬂéld solutier waechoteddo proas @mperatuve, ghd the @olid/thhi forbed
was c,g)?l] tgd ?37- gﬁ%’ﬁ% rﬁ Id:l)l%ldetar ﬁég%tvgig\é%wn Eogrer%ﬁgq resﬁﬁal sct;lvent (58 mg).
MS (BSBY: Gmé(M/aH Y for (DBHI(,%\QDW ion was cooled to room

tenperature, and the solid that forned

Example 51
5-(6-(3-Ethylureido)pyridin-3-y1)-2-0x0-1,2-dihydropyridine-3-carboxvlic acid
O
N
PR T

N= —
OH
O

To a solution of methyl 5-(6-(3-ethylureido)pyridin-3-yl)-2-oxo-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%
HCI. 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
C14H14N4O4.
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10 was collected by filtration and placed under high
vacuumto renove residual solvent (58 ng). MS ESP

W@ 10080884F-) for CL5HL6NA04. Exanple 51 PCT/GB2007/004624
5-(6-(3-Ethylureido)pyridin-3-yl)-2-o0x0-1
2-di hydr opyri di ne- 3-car boxyi-c acid O /-NON/\ NO
NOH OH 15 0 To a solution of nethyl

xalﬂp@m(s et hyl urei do) pyri di n-3-yl)-2-o0xo0-1, 2-di hydr opyr
; 3- carboxylat%_ Exanple_50 58

{carbamoxi-2,

S stirred at room

er reduced

d aéi\gﬁfed to pH 4
nsi on was cool ed

collected, then

pl aced on a Iyop{LL enove residual solvent. M

(ES): 303 (M+H) N C 4HfﬂN404 WO 2008/ 068470

PCT/ GB2007/ 004624 -69 Exanpl e 52 Et hyl

4- Tnianethly lo€ i ddeRmel viad - 4-6h16:d- éﬁﬂlmékhyWaﬁJaﬂﬁ)M M%bﬂlsnca%boxyhc

acid GghH] SRper(Taeom i SEaot g}fol D et A TS-4.,5 Stetramotiy
[1,3 ﬁdmhwr&aﬁz®l1ﬁp}rmyﬂ Q%[]Qﬁé@@lﬁteﬁﬁk‘dﬁ%&ld%'ﬁ g@@b%ﬁ&b Q:eglém

ethyl este I nternedi at e ,

carbqqa@((ﬂ,}}p g;\p 3? ngQD eigalas (ttréphegmpggmno) pal?adlu:m (0) (0.044 g, 0.037
mmoﬁ)]m 3.4l df L‘P)f ahansd. @O%V'&é ld):%ag%’erg £ Srb'r;.my bkn HER 10 10% °C C for 30

I'ntermedi ate) cesium car
min. (The geactipn IOIXQEe mﬂl‘,iutedr ‘atﬂu ahylsacéwwl(bﬁmm,ylthqahmsbbﬂ wiih water (10

LI 37
). Bl oA Tt i songho P R Al i g fypuriid
by cal@fn Glrbmlatlogﬁiphymvar SlT]hE geleaatford0.040 st (8667085 the ititlel E@ﬁlzojl-lcl)ld as
W t et C e t S wat er
o padhf Lo RGRREIE 35 1RpEH fon b Sl A S S 38
3H), 8Q.91i(8|34)¢ 8de (3, 9, BLB42 (4)1219)) sWwees (RUIHD| § 892 (d, 1H), 5 8.14 (4,
1H), 6 8.78 (d, 1H).

O 55 mml) The reactlon mxtur
tenperature, then concentrate
pressure, diluted with water,
with 10% 20 HC1. The resultin
to O C and the sollddha

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

5-carboxvlic acid

o  /
N._.
O/N’k QOH
0 A S
» °
/U\N N
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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by col um chromat ography over silica gel to afford
0.049 g (36.5% of the title conpound as a pale
wQ etBoes43ol i d. M5 (APCI): 357(MtH) for Cl7H21NBOHEB2007/004624
NVR 6 1.25 (t, 3H), 6 1.38 (t, 3H),82.91
(s, 3H), 83.18(s, 3H), 83. 42(qq@H), 84. 36(q, 2H), 66. 92(d,
iH), 6 8.14 (d, 1H), 8 8.78 (d, 1H). 15 Exanple 53
dried ﬁrzc{ee% Eé&{ﬁﬁﬁqu la??drlf?) & @;1’5?58%’)' df i tif-cofnpound as a pale brown solid. MS

yl am no) car bon

anm no pXrldln-B- i)-1,3
(APCI)t BoAGHED) for Giahl thiyxQaSi NIV &l b (ty SHINS 2N @4?@@,‘133-@7@: 3H), &
Lo = . X
762 @ LR o S5 5 L §8 s MEDOfo 88 eI, o

yl']-thiazol e- 5-carboxyl ate (Example 52, 0.7 g, 1.78
Exa moL) in nethanol (15 nl) was added 2 N |ithium
xide (8 nL). The mxture was heated to 50 C
N -ERYIET-(Y- gléthylA¥hinecamonylletihoipyifin-3-yig-M @édimahyl- 1t hthiazole-4,5-
. reaction mxture was concentrated to dryness. Vater
dicarbgxamidéded and the pH 25 was adjusted with 2 N
hydrochloric acid to pH 2. Thegprecipitated solid was

filtered and WD 2008/ 068470 P 007/ 004624 -70
dried under vacuumto afford @<« gn(35.48% of the
title conpound as a pale hro 1d. M5 APCI : 364
(MtH+) for Cl6HL8NA04S; 851.10(t, 3H), 6 2.8 (s,

3H), 5 3.07 (s, 3H d. 1H, 8 7.75 (br s,
1H. 8 825 (d. 1H N 5N8. 82 (g, 1H)H? 8 9.55 (l(arrs,s

1H). 5 Exanple 54 N5-Ethyl -2-(6-

[ }(% wlr@?ﬁisggljle%ia%ﬁﬁn}%)f%n %%b?’@fl}izéé'yl )- 1
{[(etw}%hf;{bj%{bpﬂiél]a%ﬂi;fcli\}rﬁ)p%\ilﬁﬁl@fh‘i,sahia%l%[daﬂ:)()ﬁijmicd&id)(]?/xamﬁle 53,
0.12 g, 3.3 mmol) in dry dimethylformamide (2 mL), HOBT (0.101 g, 6.6 mmol), N-
methylmorpholine (0.108 mL, 9.9 mmol), EDC hydrochloride (0.126 g, 6.6 mmol),
ethylamine (2 M in tetrahydrofuran, 0.13 mL, 3.3 mmol) were added at 0 °C and stirred
overnight at room temperature. After completion of the reaction, reaction mixture was diluted
with ethyl acetate (20 mL) and was 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 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 CysH,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




To a stirred sol ution of
4-[ (di met hyl am no) car bon

yl1-2-(6 10

W@ posnbsar@ani no) car bonyl ] am no} pyri di n- 3-yl ) - 1, BET/BBa®GI004624
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EDC
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HWT%H% LR ﬁ?&

),@n
r grani

cetonitrile (1 nL).

nd dried to afford 0.01
onpound as white solid
8H23N503S; NVR 8 1 06

(@]

(%fgphbs MeHNYoAM ne

mmol ) wer'e added
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2y Bydiach G2 6, ). d.€01
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"PRE R G P ey ol

uced
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| D6-(3sEthgHyreidg)-pyriding3- 4

b Sigptolichole
e&dnm&Mﬂhn@bzed accord
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aiS%QIP@f YMPEX Conmpound
CT/ GB2007/ 004624 -71 5!
- [ 6- (3- Et hyl -urej do) - py

0.°89

}:t ]
311)9 :
111), 7.76

 propyT am-d
opyl dmi ne
N NH (d,

TOQTNTYI RS ORN

pr Exanpl e 53 ykN/th|a¢

D I‘ (1
3H),
4

LMS @gggiog(gwmfo’r? 7’6’
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2-[6-(3-Ethyl-ureido)-pyridin-3-
yl]-thiazole-4,5-dicarboxylic acid
5-yclopentylamide 4-
dimethylamide
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\/'Hr”‘@_@, | y
° e

MS (ES): 431 (M+H") for
CooH26N605S; NMR: 1.24 (t, 3H),
1.59 (m, 6H), 1.98 (q, 2H), 3.09 (s,
3H), 3.15 (s, 3H), 3.42 (q, 2H),
4.25 (m, 1H), 6.85 (d, 1H), 8.08
(dd, 1H), 8.43 (br t, 1H), 8.72 (s,
1H), 9.03 (dd, 1H), 9.12 (br s, 1H).

Example 53
and
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57 2-[6-(3-Ethyl-ureido)-pyridin-3- M5 ES : 391 (M+-H+)
for Exanple 53 yl]-thiazol e-4,5-dicarboxylic acid
WC00BRENGO3S; NVR: 1.27 (t, 3H), and di met hyl - PCT/GB2007/004624

bi s-di methyl ami de 3.09 (s, 3H), 3.119 (s, 3H), 3.17

(s, amne N" 311), 3.21-1»s 3H), 3.43 (q, 2H), "Y"

sl 6.92 (d, 111), 8.21 (dd, 1H), 8.46 0 O (br t, 1H)
Exanihl (s, 1H), 9.15 (br s, 1H) 58

-10- ( 3- -urei do)-pyridin-3- N5
Ethyl fegthyicealpn 336+3-F Q)-8 B3l

c2 H26N68; NVR: 1.24 (t, 311, '

and
5-ycl opentyl anmide 4- 1.59 (m 6H), 1.98 (g, 2H), 3.09
(s, cyclopentyl- dimethyl am deg3H),~3.15 (s, 3H), 3.42
(g, 211), amne N 4.25 (m 1H 6. 85 (d, 1H), 8.08

N N,,~NNi | H(dd, 1H, 3Mdr t, 1H), 8.72 (s,
N 00 b 1H), 9.03 (dd, 1H), 'p. br s, 1H). WD
2008/ 068470 PCT/ GB20@y/ 0 S72-o-E<aan e 59 Ethyl
4- et hvl car banoyl - 2-[ 8 ( 3¥ethyl - urei do)

pyridin-3-yll-th az@leﬁS-dhrboxylate O N HN I O
0 SO0--\ N - NNHHS5 To a stirred solution of
216 QFRAR016BSNEPN ciflddolR Y oky EarBonyl)-1,3 —thiazole-4-carboxylic acid

-thi azol e-4-carboxylic acid (Int i at L .
Ontermeiog . 1 ) o R R oG iy i eddi gatv Shlorde
72943, % | 2% rthafiMe. aNd r&
O e O R e v et hued
refluted t495 CCffar1 % hu fien Rooledhierroers deramprateye apd Avapeidsdria diypgss under

and _eva t d . . T
e RS SRS SRS e Bl PR LD Tl
cooldd26 0rTC) Tarthe ddve ombigeh hixhde,Q,6-tidink €0.4boked. T B Wasrpdded

e
reactidthihirelwes eonaghtraldSo tlynes3.ard thie)residileavas dissolved in ethyl acetate (2
x 50 mL). The organic layer was washed with 1 N hydrochloric acid (1 x 50 mL), dried over
anhydrous sodium sulfate, and concentrated under vacuum to afford ethyl 2-chloro-4-
ethylcarbamoyl-thiazole-5-carboxylate (1.05 g (83%)) as a thick syrup, which was taken to
next step as such.

In a 10 mL microwave vial, ethyl 2-chloro—}4-ethylcarbamoyl-thiazole-5 -carboxylate
(0.49 g, 1.86 mM), N-ethyl-N [5-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-pyridin-2-
yl]-urea (Intermediate 1, 0.544 g, 1.86 mM), cesium carbonate (0.607 g, 1.86 mM),
Tetrakis(triphenylphosphino) 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, LH), 5 7.85 (br s, 1H), 5 8.18
(dd, 1H), & 8.53 (br s, 1H), 8 9.085 (br s, 1H), 8 9.085 (br s, 1H).



10

15

20

25

reaction m xture was concentrated to dryness and the

resi due was dissolved in ethyl acetate (2 x 50 nliL).
wab@sossgani ¢ | ayer was washed with 1 N hydr ochP@F/iGB2007/004624

acid (1 x 50 nL), dried over anhydrous sodi um

sul fate, and concentrated-Gheer vacuumto afford et hyl

2-chloro-4 15 et hyl car banoyl -t hi azol e-5- car boxyl at e

Exan(ﬂ B 9 (83%) as a thi ck syrup, whi ch was taken to
Nex

step as such. In a rowave vial, eth

4-Ethylcgthamor %{fe(whﬁdawéwdwnduhﬁ-aﬂdlveZ@@ éaﬁaﬁ’@ﬂ}ll‘ca@c"éi
(0.49 g, 1.86 nV),
N-ethyl-N -[5-(4,4,5,5-tetranet hyl -[ 1, 3, 2] di oxabor ol an
-2-yl)-pyridin-2- yl]-urea (Intgrmediate 1, 0.544 g,
1.86 mV), cesium carbonate (0.60 , 1.86 mvM, 20
Tetraki s(triphenyl phosphi no) adigim (0) (0.209 g,

0.18 MV in 15 nL of 4:1 dioxa e\ O was degassed
for 30 mn and heatedgo Sor mn. The
reaction mxture was dloold to0 room tenperature and

diluted with eth a{_l*retﬁte'\{ZS mL). The organic |ayer
was washed with water (10 nmL), dried over sodium

sutd akt@redaomhticn Bﬁﬁﬂilr%tﬁﬂcﬂbuimyl-ae{d{(Eedlybmisck)l)l-pgridin-3 -yl}-

iazbl oo P aver oL F Lasgb T M bEfent 4] i Mg adeed 2

N 11t1(1i!1§1 l@%’oxﬁe b g )! iTh RacRAkAfe 38s Bhtdddo SO/BC AREght, then
M H+) for 17H21N504S; NVR 1.29 (t, 1& @
coole(dqto o tenpesure nd gpgcentAatgrcth(d‘ﬁynegq_l)Wa@r LGS céi ) t}}e pHé)vas

adjus%féltégg hggl;ogll?&mc %18 to@{ 2(@e %r@tgipljcated S1a- V%Dt% flllefedSnd dried
unde? O@BILOBS ATFOrdRCT GREBEYT) G dzaemha compgun@s lie m_l 11 (t, 3H),

I [ [ Hr I
123 S OReC AT TR T €1 AR 6 et
1H),9.83Nbs,NH{ H 5 To a stirred solution of ethyl
4- et hyl car banoyl - 2-[ 6- (3- et hyl -urei do) - pyridin-3-yl]-
t hi azol e-5-carboxyl ate (Exanple 59, 0.210 ng, 0.538
Exa %eﬁm met hanol (4 nL) was added 2 N lithium

roxi de (2
A G0

thy%gﬁgeentrat ed to dryness V\ater was added and the pH
adjusted wth 2N hydrochloric acid to pH 2. The
preC| pitated solid was filtered and dried 10 under
vacuumto afford 0.13 g (66.6% of t title conpound

as a solid. NMR 1.11 (t, 3H),
4H), 7.71 (d, 1H), 7.81 (br s,

.28 (t, 3H), 3.19 (q,
Hg 41 (d, 111),

9.01 (s, 111), 9.66 (s, N
0 | 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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1H), 9.83 (br s, 1H). Exanple 61 15 2-f
6- (3-Ethyl -ureido)-pyridin-3-yll-thiazol e-4
WG2eB0684b0Xyl i ¢ aci d 5-di met hyl am de 4- et hyl aP€THeBDON004624
H NOOS/N ~"NNNHHTo a stirred sol ution of
4- et hyl car banoyl - 2- [ 6- ( 3- eVdyl - urei do) - pyridin-3-yl]-t
hi azol e- 20 5-carboxylic acid (Exanple 60, 0.12 g,
conce?%rgég A rédﬂcéﬂf geﬁwaﬂamhé fé%ﬁ[ﬁﬁ@ f&ﬁldfl@wﬂg-%léur?%%th acetonitrile
ol i ne
(1 mI;D GM san ob@m:d Wyqub(d]@‘hﬂeé by & i/t@@ioal and riefgy Vepuup oyep tofford

oonfl b TRYRT ol Mo bl oot .o

NMR: @ 120€3,a6)y 299 Ehat), 8ast(s,Ghl)m 43 (m,elH/)/a@S’d(d, uHpd 38 (bps, LH),

ta ( d h water (1 x 20 nL

8-“@&%&&36@%3?‘?@@% (:TLPP&W%H nﬁi‘ and 25 godi um >
bi cagbongte solution (1 x 20 nL.). The organic | ayer
was dried over sodiumsulfate, W 2008/ 068470

Exanple 6837007/ 004624 - 74 concentrated under reduced

Ethy?-fr8Udikyl- @a@o)td‘lf%d{neﬁk#hM-ﬂﬂnﬂ@a‘mﬁh@mﬂﬂ szolld-5-atbatyisle
with acetonitriTe (I nL). The solid obtained was
collected by filtration and dried iwn//\/acuum oven to
afford 0.0 14 g (11.6% of theoti¥Te conmpound as
solid. M5 (APCl): 389(M+H) for 7"Ij-IZZNGCBS; NVR 1.27
(3, 6H), 2.99 (s, 3H, 3.18 (g3H) O 3.45 (m 411),
6.87 (d. 1H), 7.33 (br s. 1H) N e4os (d, 1H), 8. 11
(br s, 1H), 8.74 (s, JLH) 9\8§br@ 1H). Exanple 62
Et hy12-j 6- (3-ethyl< yridin- 3—\1

1- 4- pr opyl car banoyl chl{ilazolTIe 5- car boxyl ate Orj N H
NI O 0SO\ NNN

In a 10 mL of microwave vial, ethyl 2-chloro-4-propylcarbamoyl-thiazole-5-
carboxylate (Intermediate 27, 1.4 g, 5.4 mM), N-ethyl-N"-[5-(4,4,5,5-tetramethyl-
1,3,2]dioxaborolan-2-yl)-pyridin-2-yl]-urea (Intermedite 1, 1.57 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,0O 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 C1sH,3N504S; NMR: 1.01 (i, 3H), 1.26 (1, 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-yl]-4-propylcarbamoyl-thiazole-5-carboxylic acid




HH 10 In a 10 nL of m crowave vial, ethyl
2-chl or o- 4- propyl car banoyl -t hi azol e-5- carboxyl ate

w@ bovBmpssIedi ate 27, 1.4 g, 5.4 MV, PCT/GB2007/004624
N-ethyl-N -[5-(4,4,5,5-tetranet hyl -
1, 3, 2] di oxaborol an-2-yl)-pysidin-2-yl]-urea
(Internedite 1, 1.57 g, 5.4 nV), cesium carbonate
(1.75 g, 5.4 mM, Tetrakis (triphenyl phosphi no)
pal | adium (0) (0.62 g, 0.54 nM _in 15 mL of 4:1
di oxane: H20 was degassed for yn and heated to 100
Cfor 30 mn. The reaction m xturie was diluted with
ethyl acetate (25 nlL), then dposith water (10 ni).
The organic |ayer masodri s ntrated to yield
a crude residue mhich wa Ipurlfled y colum
chr omat ogr aphy owvenr NCanGel to afford 0.33 g
(16.12% of the t|th dbnpound as solid. M5 APCl

(et PR G Pyt

thiazdle %af%xylatd)(Exﬁnﬂls 6¢.40.314 -019 mM).id methandl, (1 iﬁlL) was 8dded @ N
11th1ué;(}_1|)@ﬁlﬁq><édegé rr(ﬂ?)d The ';Rlxture was(heated to'_g() C? overmgﬁ)t then con@ntrated to

ne?ss [ x5 hPartiivic i@ lvePAddRY kd tﬂb eo&eml dte AnPiepraisilaadaylid as
hi azol e- 5-car boxylic acid 08/ 068470

filterpomddzrd ordgy yagr to_afiord). ??9 g (\72%) of ﬂpqtlt]@ coprpeund §s s?\}u}\'
NM 11;' f%zT e)'sg 1Pr{3§H?3£3t(‘nPQH§’f3 ﬁi('ayi}i) 336 (g, 26D, 7.67 4, 1H), 7.68

ure pyri yl car banoy
(brs,t]ﬂ{)a&aﬂaedd51Hhr9w><y,|ldi)e9éEﬂaﬁpHé),éi (IUSBBH 0.8 MV in
nmet hanol (15 nL) was added 2 N I|th|un1hydroxide (4
m.). The m xture was heated to 50 C overnight, then
ExafprRaedntrated to 5 dryness. 2N hydrochloric acid was
. e .

h S LTC -Vl -‘ - 3 ( 2 A
mﬁégﬁ%we‘ﬁ the t|tIe conpound as SO|Id NVR: 0.92 (t,
1.10 (t, 3H), 1.63 (m 2H), 3. 20 (q, 2H), 3.36

(q, 2H), 7.67 (d, 1H) 7.68 (br s, 8.39 (dd,

1H), 9.02 (s, | H), 9.62 (br s, 1FD 78 (br s, I H).
10 Exanpl e 64 [—%

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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2-[6-(3-ethyl-ureido)-pyridin-3 yll-thiazole-4

5-di carboxylic acid 5-dinethylam de 4- proplay mle O
wWOopoosme84 | 3 NO p SN NNNHH 15 To aPGl/GBe@d/004624

sol ution of

2-[ 6- (3-et hyl -ureido)-pyridir 3-yl]-4-propyl car banoyl -

t hi azol e-5-carboxylic acid (Exanple 63, 0.12 g, 0.31
0.0187)(15%) oif e dtmaddipduﬁ@amnﬁﬁd SIS A\RTT):, 405 ABH )(fGr @1%1_“124@6038

_gygfggmg;'\tfeé%"fgf '2%151%8(36(3 q%’ 50 o3ty 359 (m 4H) 7.63

d, 1&& N7 g0 (B hatinapDo edd, 2H)181 99 eTmpBwdraf wnank (1,
( ) m\(? 20 )\zj\ller e%‘%c%deﬁ\/l at (?)t and S(tl lerr)ed og/er ni ght at
room tenperature. The reaction m xture was dil uted

Exalipide$t hyl acetate (20 niL), then washed with water (1
—’Lax%t 2 N hydrochl orlc acid (1 x 20 nL), and

netiiyk-areidonpyeding ‘ aﬂﬁmnm}thmmig-_mmr_]g_
I ayer was dried over sodi um sul fat e, concentrated
under reduced pressure. The resj s triturated
W th acetonitrile (1 nmL) to ob edasolld whi ch
was collected by filtration, then dried to afford WO
2008/ 068470 PCT/ GB2007/ 004624 N~ 013 g (15% of
the title conpound asosol 405 (MFH) for
C18H24N603S; NWR O§§ ,/ : 1 10 t, 1.54
(g, 2H), 2.83 (s, 322(m 4H)

7.63 (d, 1H), 770 br S 1H) 829 (dd, 1H), 8.59

(tt, 1H) 8.88 (d, 1H), 9.51 (bs, 1H). 5 Exanple 65

Et hyl 2- (3-ethyl-ureido yridin-3

-yl aio ngaﬁr@pw@m blahgt}lb/l% -dhlaroot-isopropplcrbaypdyd tidazods-5N
carbe%ate (In%rmgdlﬁfe 2@, f.l g:3'.9’}'\lfnlh|1oll\5, 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 gH3Ns0,S; NMR:
1.13 (t, 3H), 6 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), 6 8.45 (d, 1H), 8.83 (d, 1H), 9.56 (s, 1H).

Example 66
2-[6-(3-Ethyl-ureido)-pyridin-3-vyl]-4-isopropylcarbamoyl-thiazole-5-carboxvlic acid

e

N
I'|o
N
,\
S OH

0
/\N/U\N
H H
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HHIn a 10 nL of mcrowave vial, ethyl

2-chl or o- 4-i sopropyl car banoyl -t hi azol e-5- 10
w@aoBossaiat e (I nternmediate 28, 1.1 g, 3.97 i nneCY/GB2007/004624

N-ethyl-N -[5-(4,4,5,5-tetranet hyl -

[ 1, 3, 2] di oxabor ol an-2-yl ) -p¥k+ di n-2-yl ] -urea

(Internmediate 1, 1.15 g, 3.97 mmol ), cesium carbonate

(1.29 g, 3.97 mmol ), Tetrakis (triphenyl phosphi no)

; ?%'szg%érurgﬂr%ﬁﬁé fé@ghg L%&-?t@l-%%ﬁvﬂ@hiﬁﬂr%at ed io

iso 1chrbhRbyI3iaz e 3-caffdRy LRAEkdle 85 )X 19585, VA8 ntthblyireHethanol (7
pﬂa@? et h%i{ acet ate 25yrqu tlﬁfgn wash e?vvlth vvatyer (10 (

mL) peps gelged éltlngéwﬂ@mda;ﬁ%m Shemixdyre wap Beatedia S8 Eroxei@ight,
then%eg&htrats@ @9 R AR msa e bl fle gmﬂg jusfe@ & ﬁqklr@ Wi 8
by aphy

was puril co umm c r omat og Ver silica gel
hydrpohlerfid anidi The :pwlrgtatedwhd?@% filtgfed dnd dried uedea; yapoorid agferd 0.15 g

(1637 e Wisibich o R Kbf: L1 0L £3500 g, £ . a0
(m, PHE), ,7.62 @4 1K) 7.1)bs, BHY S 8(49,(d@HH), 8.568d,(1d), 5 16§ (s, YHYO

(br s, 1H), 8.27 (dd, 1H), b 8.45 (d, 1H), 8.83 (d,
1H), 9.56 (s, 1H). 20 Exanple 66

Exagmlld67 3- Et hyl - urei do) - pyri di n- 3- yI] 4- |sopropy car bano
_alﬂ_ﬁy le-5-carboxylic acid. ON H .

eth gérred soI ution of et hyI
-(3-ethyl -ureido)-pyridin-3-yl]-4-
i sopr opyl car banoyl -t hi azol e- 5- car boxyl at e (Exanpl e 65,
0.195 g, 0.48 nmol) in nethanol (7. nL) was added 2 N
l'ithium hydroxide (2 nL). The mxtuhe-was heated to 50

C overnight, 5 then concentrate dryness water was
added and the pH was adj usted oZpliﬂg with 2N

hydrochl oric acid. The precipi olid was filtered
and dried under vacuumgto s0.1R—g (76.2% of
the title conpound as Ja sdligd. NWR /1.11 (t, 3H), 1.28
(d, 6H), 3.22 (q, “2FN N20N (m 1H), 7.62 (d, 1H),
7.7 (r bs, 1H), 6 8.42 (dd, 1H), 8.57 (d, 1H), 6 9.03
(s 1H) 10 Exanmpl e 67

)L(r - Et hyl -urei do) - pyridin-3-yll-thi azol e-4, 5-di car
boXil4 Sélrrﬁé Mutsorwfr?ew;regrﬁlﬂéeldp)-péflﬁlyr%mﬂésopropylcarbamoyl-

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 Ci1sH24Ns03S; 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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ON H N\VOOSN 'N -NNHH 15 To a stirred
sol ution of
wWQ@2(408/06837@t hyl - ur ei do) - pyri di n-3-yl ] - 4-i sopr oppCT/&BR@T004624
yl - thiazol e-5-carboxylic acid (Exanple 66, 0.15 g,
0.39 mMV) in dry dinethylforffamide (2 nm), HOBT (0.121
g, 0.79 mmol), N-nethylnorpholine (0.131 ni, 0.79
Exanipld §8§ EDC hydrochl oride (0.152 g, 0.79 mv), and

M) hIa etrahydrofuran). (0.198 20

By 16 o b itetl-Bior S 8 i STy e et
ni ght at roomterrperature. After . conpletion of the
reaction, the reaction mxtu e\Was diluwted with ethyl
acetate (20 nL), then washe t 12 er (1 x 20 nm),
2 N hydrochloric acid §1 x 20/ nlL), jand sodi um
bi carbonate sol uti on/l\l X fZ0\mLy=\he organic |ayer
was dri ed, conce,m‘rau [}{an t ie due was titrated
with acetonitrile (17m) td'affordNo. 073 g (45.3% of
the title conpound as solid. M5 APCl : 25 405 (MtH")
for C18H24N603S; NMR 1.1 (t, 3H), 1.20 (d, 6H), 2.84
( s N-@Hyron@:-HBugre;3.BHjpyridinid-yDeY -edisfjurezi(logriadjate 34, 0.34 g, 1.00

mm(il?_,l)%’?hygg—éi,é SbtleanZch§ fl’ ,§ %’%%8%?% ﬁ%ﬁin&t@(@aﬁﬁo%%l Pg(gducts,

Inc. HGE/#38A607Y (0006 241.10 ﬂﬁhol)Etea'aipls giph8Snyiphydphine palladium (0 058 g,

0.053%3%'9{) (aglltdpf slugrrrp 83&8%&?/ B)a#é g] @rﬂ) rrllg)rh%? Ey_ef&l uc%rec(i) to eN;gchPw%yle V1a1 and
degd¥sd With nitrogen. A solution of 1,4- dloxane water (4:1, 10 mL) was added to the

N (5" - - br ono- 5-f | uor o- 3, 4' - ri din- 2" -yl )-N-ethyl urea
solu(lpm{ir@rthégﬁagql@ Igg(turgwggfl@tedizo 8&) C},{ﬁ5|35) ml@l{tﬁ%/ | The reaction mixture

was ga&%?%acﬁoeﬁv%ﬁtv&ag%%gé hylldlcﬁl’g% Qldocﬁ@&%%l‘ﬁg ?%Olzgvxg(%%%lgcg&itﬂ
satuftetiGogivnl Yicarbatateatohusion wastremd brisobphilninsl qyaf magliesimm sulfate.
The (sgl’vgrﬁ%vag 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 C,1H,0FNs03;

NMR: 1.24 (t, 3 H) 1.37 (t, 3 H) 3.34 - 3.51 (m, 2 1) 4.38 (q, 2 H) 7.08 (s, 1 H) 7.16 - 7.23
(m, 1 E) 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 ).

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
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0.05 mmol ), and cesium carbonate (0.359 g, 1.10 mol)
were added to a mcrowave vial and degassed with
waoRasoeEam A sol ution of 1,4-di oxane: water (4:RBCT/GB200Z)04624
was added to the 10 solution and the reaction mxture
was heated to 100 C for 3079 nutes. The reaction
m xture was partitioned between water and et hyl
pressit€,@hadtie, re@ftithgtrbgd@vganiilatel aydrwarasniaginged i -4 by 2N HCL.

sat urated sodi um bi.carQonate sol ution, . wat er, d .
The ppsicipifate that fymgd wag Cﬂ&éwﬁﬁﬁ%ﬁ%mﬁh# With .Wateirﬁ@g 36?4/@;%&%
the titY«%%nfp@iﬁQNz@,dl Ve sbhe (IFSQ%QWSQSPB gt:zlio %HtE*)thVCI%HH JFN@OQ &MR;
0

OAc/ hexanes

chr omat ogr aphy, eluetin Wi t )
1.08 (3 HGi 415 ThaA (R, %-6%?8%7-%-7& i 1) 269 £ @77 (ol Hy)7.93 (¢
c (&4 y : 4 , 3
. 4 G55 {94 S CEOERNGGR . phs P4

7.08 (s, 1 H 7.16 - 7.23 (m 1 H 8.06 (t, 1 H 8.20
Examiol H 8.26 (s, | H 8.43 (dd, 2 H 9.11 (d, 1 H)

. (s, 1 H 9.96 (s, 1 H). 20 Exanple 69
6'-{[(@hylahnidasboai]anmhea b HuyrbNamiethel-3.3":4',3"-terpyridine-5-carboxamide
}-5"-f|uoro-3,3':4',3"-terp¥ridine-5-carboxy|ic acid

F YNo OH O NJ-N HHI\I—Nth\yI 6'- {

-5"-fluoro-3,3 :4",3"-terpyr
(Exanmpl e 68, 0.19 g, V.46
round- bottoned flas N 5nm) to give a

whi t e suspension. LHthitum e (1.160 ni, 1.16
mol ) was added to the m xture, and the sol uti on was

sin g Peenlapuadkbptiosredflagk wineg- &@ﬂv@?tinmbm/ﬂﬂﬁmm} wiidspro-
3,3';42)?gg@gg#@g@%ﬁ%ﬂﬁﬁﬁ@@ﬂ 23007 9(95@1%%1&1)': ZI%T&J (0:130 5, 034

) e resulting residde was ute
mmoiyaind DIEA|0.Ad) vd, 849 mon@HnDMY (2 MLHE give Thenpe sdutgint at e

t.hat f d col l.ect ed. b i l.tratign, shed with
vethBine' O5RE S B 37 SO E b SRR abdrtb b Rt RRN Gt s
stirredv rb€m Sevhpetat@®Fér 31y )then\RartioRed b3®2en( Whtkds) antl @thyl acetate and
A M R MR VN G
water{lﬁ)%fé eﬁslﬁ ggie%oaéfhnagﬁesilﬂn fiifatel fhe sdiver®whSrembved anddhdRstlflng

. : d, 1H), 8.90 (d, 1 H, 9.45 (s, 1H .
residyo,agyashedowigh acefoniyilert give wheféleccarpersd 3sav i splid (20 mg). MS
(E_SP)&E@S {:N/[Hg)rl\%f ?QOPEJPWbQ;WRE £:09 &, 3L RRY (A FH)ES. P3 CRODA ),
7.60 - 7.72 (m, 3H), 8.01 (t, 1H), 8.19 (¢, 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).

s ddded to a 25 nL

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




OH N~ NHHN N10 In a 25 nL round-bottoned
flask was 6'- { [(ethylam no)carbonyl] am no}

WO 2008fobs4or o- 3, 3" : 4", 3"-terpyridi ne-5-carboxyl PCT/aBR@7/004624
(Exanple 69, 0.1 g, 0.26 mml), HATU (0.130 g, 0.34

onyl ] am no} pyr

i v NNVR 1.09 (t,

SH?: I nternedi ate

mmol ), and DI EA (0.137 ni, -8 79 mol) in DMF (2 nl) to

ive a orange sol ution. l\/bt hyl am ne (O 262 n., 0.52 :
dihylee@- added after 15 min. The ) ABIVMDE] Wldimediate |
stlrred at room tenperature for 3 en partltloned
pel@skmRYer hnd et hyI aceiat e anijI and

S @Ry IRkesh) pTfe| or ghni ¥ was Wiﬁ‘ﬂﬁ@ 1w59t(ia 3361 Ur Plimediate
EOdI um bi car bohat & Sob tls °~ watef, brine and’drigd
c@@ﬁ-ﬂﬁg%@s@urr sulfate. The sol vent 3UAa&, PENGVIEd anfi54

t resi due was washed yu 144l p to
gplseéﬁ?ﬁ&h%]' e| conpound as a whi tel\%'tg?i(lg?%gg%ﬁg({.t’ VB
ESP-imi8eH]1- 24vH+ for C20HL9FN602i NMRI),B.709s,(3H); 3H)

2.77 3.13 - 3.25 (m 2H), .O-_. (m
s»lf;],‘l’%‘%iz"gi“ iH), 8.19 (t, 1H), 8 éi“f 2H)_t%32(§ 3y
(&arbb%ylate8£6 d, 1|H), 8.62 (d,h f2)1H{};I)7,36€(s&4HX,d 5H),

9.45 (s, 1H). Exanples 71-89 The f¢ S

were made by ap anal ogous net hod t %égm%é 9‘?& t he
qtarting materfals listed. 25 Ex Congpwns &1 tura

Data SM WO 2008/ 068470 PCT/ GB2007/ 004624 -80

Net hyl 2-(6- ol M5 ESP : 431(Ml) |1§§M‘iad|fat%6(i(s

{i[ Cethyl am no) car N for C18H22N604|a

NMehdlPc@-  di p-3-yl)-4-[1-(2- 3. LMS'(GES)B/HI; 3% 161 iBermediate 1
gfﬁ&ﬁ@yet h cgr 3E|) Zi §/m . ENDi&hlsagg §°r§16%}jﬁﬁr§dazo 45’112“_
1 Hbﬂylﬂﬁmno}(p&ﬂb JX/)LIN&%@W 7N 36 (s NMBR)L.097(t, GBJI)(d Intermediate
(s fpRlt 1H: '8 1138680 & 21 P80
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).
Ethyl 2-(6- 0 7 o- MS (ES) MH': 422 Intermediate 1
- - N@NﬁgN - -
{[(ethylamino)car H =" s ~— for C13H23N50sS; and ethyl 2
bonyl]amino}pyri ° chloro-4-{[(2-
din-3-yl)-4-{[(2- methoxyethyl)
methoxyethyl)ami amino]carbony
no]carbonyl}-1,3- 1}-1,3-
thiazole-5- thiazole-5-
carboxylate carboxylate
(WO020060875

43)




W ovglosand no} pyr i

1H). 72 Met hyl
{[ (et hyl am no)

2-(6- M5 (ES) M+: 388 Internediate 1

"N-N for
1-H~H N NI

car
o NVR

C16H17N703S; and

1.09 (t,

3POT/GB2007/004624

Internediate din-3-yl)-4-(1- 111 3.16-3.22 (m 2 H);
58 rrethyl 1H1,2,4- 3.78 {8&.-3H); 3.81 (s,
triazol-5-yl)-1, 3- 3H) 7.64 (d, 1H); thiazole-5- 7.75

74 tEthyl@)E 8. 10 S, Carb yuﬁée |'“M88(ES;-MPQLd4361|'|) Intermediate 1
8. 1H); P.&apk ﬁ 1% - 0 0 M
ééﬁ)ethmmmoa@ﬁ At er el N N | Tor GigHss¥sPlsSini no) nrethyl 2-
1 Ki{l mindp§rif Pr C18H23N50§S and 9(@3H) chloro-4-
bhony amno yfi chloro-4- { [(2- JIn-3 B% 2-
meithdyPet-hyl ) met hoxyet hyl ) am ani h8} caBboAyS- 3 22 ({[(15)-2-
[ onyl }-1|3- 1}-1,3 thiazole-%; t 1
c 1 ox% ate caf boxyl ate (V\l)2006087gn éjf@ g%)% §H)’ methoxy-1
20081368470 PCI/ GB2007/ 004624 -81 347-Bt45)(h1 2H)6- pmethylethyl]a
V5 E ;. 486 Internediate 1 N thyl anmj.no) car .
1 W@th%a or CL9H25N505S; and ékﬁf}rﬁm oHJ,> ©I'mino} carbonyl
t@l}ya{r&@m)nm-py'i Nl(\/(lj?: 1i—|)09 (t, 3H)]4cBli@eqnd1H), )-1,3-thiazole-
d 1 23 , 3 3.15-3. 22 -2-
({t{llqu 2H): 3.28 (s, 3H): @%&k&g}?—f)ﬂ.% (, S-carboxylate
ehivexylatd- 3-37-3-45 (m 3 H; rnethyhgsm dd 15, (WO20060875

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:\B for Cy7HsNeOsS: and
bonyl]amino}pyri /\HJLQ—@—«s]ig\ 1 Intermediate
din-3-y1)-4-(1- 0 HNMR (DMSO- | 6
methyl-1H- de)8: 1.09 (¢, 3H);
imidazol-2-y1)- 3.15-3.24 (m, 2H);

1 3-thiazole-5- 3.62 (s, 3H); 3.76 (s, 3

carboxylate 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).




nmet hyl et hyl Jam n 3.50-3.56 (in,
o}carbonyl)-1,3- 4.28-4.36 (m 1H);
w0 bdoamatge 5- 7.64 (d, 1H);
carboxyl ate 1H);
111);

9.38 (d,

1H),

7.76 (t,
8.39 (dd, 1H);
43) 1H); 9—%22-(3

11-1).

m no} car bonyl

)-1, 3-thiazol e-

5- car boxy| B€EGB2007/004624
(WD20060875 9. 03 (d,

75 Met hyl

2-(6- M5 (ES) MH+: 387 Internediate 1

76 1| [Buei byf(am nO) "ar AN for C U 8NSO31$13_ @SUMH": 420 | Intermediate 1

ho %/yl ] am no% nt er medi at e

dibHYBgRg) car ?1 m 5O 61| TréusizNaQ4S: de: | and

] ngﬁ Ao m dazo' 2- y| )- 3. 15 - v 1(69 t%"fb) 3In@e%mediate
; 3 76 s, 3 1,3-thiazole-b carbox;/ ate

7 {O(zth(/ minpgar .32 (s, 1H); 7.61 é|2811H}H 17367(8 (163

1 111); 8.86 (d, 1H) VO

zg%g‘fl'é“ ?LO?%’g;gcr/ GB2007/ 004624 - 82 %?éq% (n%(te‘t-

q dn-3BD(ES) MH-: 420 | nternedi ate 12H); 4[\29Nq, 2H);

But.yl am.no)carbo -HH "NJ "s 1 tip ) 4S

3 ﬁlt&‘xz‘)ggﬁyl ]-2-(6- NVR 1.09 (t, 3H] 9%?55(191%521'}%?%

{|[cadblytham no) car 1.28 (t, 3H); 1. 36H|;$,.2168 1H);

Ronyl ] am no} pyri 9H); 3.14-3.22 (m _din- éé) -

aH); 4.29 (g, PH); thiazol e-5- 7.&% de31 g?—’és (t,

dar boxyl ate 1H}; 8.21 (s, 1H); 8. 271H§jgl583.511p1) 8.8

dd 1H) 9 58 (s 1H) 77 Ethyl 6-|NMS ESP - 301

77 || Bt ®=di at e Qg MS (ESP): 391 Intermediate
{[(ethylamino)car JOL 7\ \—/ (M+1) for 35 and ethyl 5-
bonylJamino}-4'- AR, CpHnNiO; 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-yDnicotinate
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 Qg MS (ESP): 390 Intermediate
{[(ethylamino)car - j’LN a S (M+1) for 35 and [3-
bonyllamino}-4- C3H23N304 (ethoxycarbon
phenylpyridin-3- yl)phenyl]boro
yl)benzoate nic acid




O {[(ethylam no)car jL / \

(Mr1l) for 35 and et hyl

5-

bonyl] amno}-4'- HN N C221122N403; NVR (4, 4,5, 5-
w@b@apbs43) 3' - 1.09 (t, 3H); 1.27 (t, tetranet hpCFGB2007/004624
bi pyridine-5- 3H); 3.18- 3.22 (m 1, 3,2- carboxylate
2H); 4.27 (q, 211); dioxabo$dtan 7.12-7.15 (m 2H);
2-yl)nicotinate 7.32-7.34 (m 3H); 7.54 (s, 1H); 7.85
79 ( Mhyl 2iib; 7 9 (s, 1N 8.33 (s, |MI)ESPE.-38 (d, |Intermediate
11 t)h 8.91 131); Y9/ 41 (s, 1H) 78 Ethyl 3-(6-|PN
¢ ik IE%?’? | 3900 nt bripdi ate 0 N BetAY | ani no) cpp? pnd methyl
\ b\)r}sz%ah'uﬁcghﬁ) or"35 &ndT$"" N N DoRYk MBS0} - 4+ | 2-bromo-1,3-
¢2 t hoxycarbon Bhenyl pyft i'di n- 3- .
ylp)im)’émylld}rb@f o| yl)benzoate nic ac d WD 2008/ 06847 pthiazole-5-
PCH/ 4624 -83 79 Methyl 2;(6- / \ M5 ESP
E@ C?t?h(ef%ned rafe JL-N/ \ N (Ml)|for 52 and meth/fmrbowlate
Hcaﬂhoxv;lht]:am no}-4- ~H N 5 OC19H18N1OSS 2-brono-1, 3
o = a thi agal o
r. ) 'J_yll\.llll LIII QLU .U1 ~ .
80 CJEF}% 2yl ate Chr boxyl at8Q) Et hyI 4__3‘/_('_]3(82&@9%@&1) Bermediate
(g/goﬁ ldoitheyoamdl at e [ ut Card d}gﬂzgmmsﬂ\r ~~| §Dhnd
( 9N504S 5?/\IﬂdH n="C -~} - 2 (3- N NI\/R . 90 )
{[(ethylamlno)car 1.09 (&, 3H); 1.28 (1,
bonyl]amino}-4- 3H); 1.30-1.34 (m, 2
phenylpyridin-3- H); 1.44-1.52 (m,
yl)-1,3-thiazole-5- 2H); 3.18-3.22 (m, 4
carbdxylate 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 N\\ﬁ o | for CHa3N5038; 44 and ethyl 5-
s o]
bonyljamino}-4'- Q — NMR: 1.05 (t, 3H); (4,4,5,5-
P )
(4-ethyl-1,3- H H = N 1.11(t, 3H); 1.31 (t, | tetramethyl-
thiazol-2-y1)-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)




{[ (et hyl am no) car
bonyl ] am no} -

1.09 (t,
3H) ;

3H);
1.30-1.34 (m 2 phenyl pyridin- 3-

1.

28 (t,

woR00s068346 1. 52 (m  yl)-1, 3-thiazol e-5- 2H); 3PABGB2@2/004624
(m 4 carboxylate H); 4.17 (q, 2H); 7.30 7.38 (m
2H); 7.53- 7.56 (m 4H); 782> (s, 1 H); 8.51 (br s,
1H); 8.93 (s, 1H); 9.63 (s, 111). 81 Ethyl 6'- M

82 (Eiyl Mg— 425 [ nternediate {[ (et hyM3NERP). a4 (Mw) fIh[ermediate
C22H23N503S; 44 and ethyl 5- o bonyl]am no} -
NURethylamgo)qar BH): (4, 4,5,5- jQ (WAoECefk 033 H H‘i&and [3-
14 fEnor3H) ;| 1.31 (t, tetranmethy| - thoxvcarbon
{n z]c?n-nzo-}% 3.3 - 3H); 262 (q, PH: 1,3, 2- (cthoxycar
bipsthyldl.fre- 5- B. 18- 3.24 H)~ di oxabor ol an- yDphenyl|boro
¢ late 4.B84 (qp 2H); Cs,| 2-yl)nicotinate| ... .
:@31&%15270 (brs| 114 oh) 830 (s, 1pymeacd
8 yDPyridin-31H) ;| 9. 07 (%, W .48 (s, 111) WO
:!Oagl 068470 PQT/ GB2007/ 004624 - 84| 82 Et hyl 3-[6- M
ESP28%9 (Mr1) Internediate {[(efhyl ami no)car fof

83 4NAO3S 44| and [3- bpmH | am noMs-%s)i\/g{*“hq)wcarn@é}mediate
4-ethyl-1,3- N o yl)pheny]]boro S o i_azol N_/

\ {[(eﬁyémg@g)@r V1) pyri di n-3~y HH /N- for C20H18F3N503S; 38 and ethyl 5-

bonylJamino}-4'- 3 &SC{LO NMR: 111 (t, 3H); | (4,4,5,5-
[4- NN ﬁ_\ \_/ 1.31(t, 3H); 3.18- tetramethyl-
(trifluoromethyl)- 3.24 (m, 2H); 4.34 (q, | 1,3,2-
1,3-thiazol-2-yl1]- 2H); 7.57 (brs, 1H); dioxaborolan-
3,3'-bipyridine-5- 8.16-8.18 (m, 1H); 2-yDnicotinate
carboxylate 8.21 (s, 1H); 8.39 (s,

1H); 8.58 (s, 1ID);

8.75 (d, 1H); 9.10 (s,

1H); 9.52 (s, 1H)

84 | Methyl 2-{6- FFF MS (ES)MH": 458 | Intermediate
{[(ethylamino)car N\& for C17H14F3N503S, 51 and methyl
bonyl]amino}-4- o} >-s 2-bromo-1,3-

J‘LN / \ /Nl .
[4- N R \= s o thiazole-5-
(trifluvoromethyl)- o carboxylate
1,3-thiazol-2-
yllpyridin-3-yl}-
1,3-thiazole-5-
carboxylate




yl ] benzoat e
I nternedi ate
w@3ooanaes4ed hyl

83 Ethyl 6'- FF F M5 (ES) MH: 466
{[(ethylam no)car N o for C20HL8F3N5
5- bonyl]am no }-4'-

03S;

oS NWR lP(].’I]/G812007/004624

3H: (4,4,5,5 [4- HHN\ N 1.31(t, 3H); 3.18-
tetramethyl - (trifluoroinet8§s )- 3.24 (m 2H); 4.34
(q 1,3,2- 1,3-thiazol-2-yl]- 2H); 7.57 (brs, 1H);
orotan- 13, 3 - b pyrirarne- 5- g I%gﬁm 1) nt diat
85 D~ {ﬁ?{}fﬁl coti natle carboxylate 8.21 (S, 7 8.39 (s Hienmediate
1H)(sthBadBofer [1H); 8.75 (d, 1H); [9Mb) (s, 1H) 9. Bhand ethyl 5-
84 Methyl 2-{6- F.E F M5 ( . 458 ]
ﬁ?fgﬂ]g%‘éﬂ" te |([(ethyl amiopcqr AN @H@?ﬁwsmoséﬁ’“’s
b3 3angd et hyl bonyb] am noF- 48 SNIRNMRMMSO3d) [ Ytetramethyl-
H-H N S o) thilaz flL'ir/(t'Tororre,y g

?Fﬂi’ébﬁlﬂ)eaft' 1 /g\ hitaziok~ 2 Xyl ] pyri %Hrd%t,);h;, 127 (t | 1,3,2-

L ca3bdiia2 0l e- 5 carboxyl ate WO 200841968443 .24 (m, dioxaborolan-

PCT/ GB2007/ 004624 -85 85 Ethyl 61+ NS ESP : %92 L.
nternmediate [[(ethylam no)car (M2 428(b3)ang | 2-ybnicotinate
bt hyl 5- bonyl]amino}- "N f. Czl Hzagv;@tggm 1y, 5-
B,3"':4",3"- 0 {1H NWVR (DMSO-dr tetyaneth
1erpyridi ne-5-{ HH N_ \ N 6: 1.09 (t76@£a),ﬂ)1.728ﬂ(§,t,
1,3,2- carboxy|ate 3H); 3.14-3.24 .gi ol an
iZH); 4 28 (g, RH); 2-yl)nicotinate f@}),gg??;é}ggf)(m 1
H, 7.60 (s, 2@11); 7.80 (s, IH); [3.87(xi;BH7(s. 8| 35

s, 1H): 8.37 (s, 1H); 8.52 (d, 2HD);

8.94 (s, 1H); 9.45 (s,
1H)

86 | Ethyl 6'- MS (ESP). 410 (M+1) | Intermediate
{[(ethylamino)car for CyyHagFNsOs 31 and ethyl 5-
bonyltjamino}-6"- 1 (4,4,5,5-
fluoro-3,3"4'",3"- H-NMR (DMSOQ-de) tetramethyl-
terpyridine-5- 8 111 (4 3H); 1294 | | 5o
carboxylate 3H); 3.15-3.24 (m, dioxaborolan-

2H); 4.31 (g, 2 H), 2-yD)nicotinate
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)




1H);

Et hyl 6 -

8.52 (d, 2H);
M5 ESP :

8.94 (s,
410 (MH1)

111); 9.45 (s,
I nternedi ate

1H

86

W@ pqosnbsar@ani no) car for C21H20FN503 31 and et hyPCBHGB2007/004624

bonyl ] anmhi 0}-6"-

F(4,4,55,

/"N

' H NVR ( DVBO- d6

tetraineth 1 fluoro-3,3 <8-3 - y - 6: 1.11 (t,
3H) 1.29 (t, terpyridine-5- ,1-N 1, 3,2- carboxylate H
NSH) 3T 157 3. 24 (MF Q1 0Xabo| Qfs M 4g<b 31 fn% diat
87 ?‘%16 2-yl ) ni toti nat e 9 (dd, PISES) rmediate
K[(Ysﬁprfpﬁl&mnn 2H); 7.99, 1Hy fog (b@{z(ft‘jNSQQ) B3Gaend ethyl 5-
s, . 8,57 (d, 1H); Y8s9Bys, | 111); 9.46 (s,
S@T‘Qﬁégg‘%’@}rﬂ CTRGB2 624 |-86 87 Ethyl 6 64H155
E'—Pﬁ (ES) M+ TiTer e {[(isopropylatni 1t§:tanethy1-
o for C21H2OFBN503S; 36 and et hyl ) car bonyl ] am ng ,
(riflyosometyl- 414, 5,5 4' -[4- N~H tetranmethyl- HN |
(ltEf {nfid-808 9[]Et hyl)- 1,3,2- 1,3-thiazol-2-yl]- dioxaborolan-
di gxaboro an- {3, 3" -bi pyridine-5- 2-yl)nicotinate .
Ga¥ bivgyilmes-88 Ethyl 6 -{[(sec- F|F F M5 (ES) M| 24@)icotinate
| nhernedi ate |[butyl am no)carbo N ¢ r- for
(‘33%9&%%1\15035 47 and ethyl 5- ~S @ nyllamno}-4'-}4-
88 [Mhyl 6-{[(sec4, 4,5, 5- FEF MS (ES)MH": 494 | Intermediate
butylamino)carbo :g\ o I for CysHpFaN5O5S 47 and ethyl 5-
\Y s [o)

[Jamino}-4'-[4- 9 4,4,5,5-
(trifluoromethyl)- LI VRV W 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 CisH20Ns04S; NMR: 1.09 [ and 2N LiOH
arbonyl]amino} J (t, 3H); 3.15-3.23 (m, 2H);
pyridin-3-y1)-4- ] ZN R 3.23 (s, 3H); 3.80 (t, 2H);
[1-(2- ﬁ”JLN@%,:];?;H 4.93 (t, 2H); 7.48 (s, LH);
methoxyethyl)- ° 7.63 (t, 2H); 7.83 (brs, 1H);

1 H-imidazol-2-
yl1]-1,3-thiazole-
5-carboxylic

acid

8.29 (dd, 1H); 8.86 (s, LH);
9.58 (s, 1H);




(trifluoromethyl)-

- 2_ y| ] -
walp@gabsarol an-

1, 3-t hi azol

HHN \ Nt
1,32 3,3
carboxyl ate 2-yl)

et ranmet hyl -

- bi pyri di ne-5-
EXBOpIGB2007/004624

ni coti nate

89- 106 The foll ow ng conpounds were nade by an
anal ogous nethod to Exanpl-87t7 from the indicated

starting materi al s.

5 Ex Conpound Structure Data SM 89

90 42(@= M5 ESP | 417 (Mrl) tar EXMWEES&MH': 372 for | Example 72
{[ et Iam no c CiS NGRO4S, NVR: 9 and 2N L| ()— .
qn&lﬁp o} /Oﬂr [: 3. 18-CG3sBhigN ; : 1 and 2N LiOH
XAFB‘E Al 4 N 3.23%(s, 5t1)3H%183032t4mZ )|
[1-((.’2??7 ﬁh.as (t, 2H): 7.48 J( Re & O—l;‘ S ~
Hdiydeybridt )t 0 7.63 (t, 2H); 7‘@38,(3{51)557 5§.H} 1H);
im.dazol -2t 8.29 (dd, 11-1); ;
I}zl}nli@ﬁgﬁtzl iazple- 9.58 (s, 1H); @%@r@xy%ﬂ’ 1%)& d WO
A0B4-a68d4F) PCT/ GB2007/ 004624 |-8332 Qdd, PHY;&-8AME N MBS
(|E L 2| for Exanple 72 {|[,(Kt ino)c ~H-H N\
é'a)](:%ﬂé{?lﬁ 0BS; NVR 1.09 and f%L?&&%ﬁgonyl ] anj no}
151ca(rBoxyB&-|) 8.15- 3.24 (m 2H); pyridin-3-yl)-4-
05 (s, 3H);|7.56 (d, 1H): (1-jmethyl-1H 7.79 (t,
Bpd 8 26 (s.|1H): 1.2, 4-triadol-5- 8.32 (dd, 1H)|
. 89 (d yl){1, 3-thiazole- 111); 9.59 (s, 1H
5 rboxyti T acid 914(6- 0 Vo & Ea Mah .o 94
o R T T R R MR M o’ * [ Blample 73
{[(Ethylamino)c N M= Ci6H1oNsOsS; NMR: 1.08 | and 2N LiOH
(o]
arbonyl]amino} (t, 3H); 3.14-3.23 (m, 2H);
pyridin-3-yl)-4- 3.27 (s, 3 H); 3.53-3.56 (m,
{[- 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
~(6- 0 T
92 |2-(6 . £, _@_«NﬁNJ\,m MS (ES) MH": 408 for Example 74
{[(ethylamino)c W R\ s BH Cy17H21N505S; NMR: 1.09 | and 2N LiOH
(o}
arbonyl]amino} (t,3H); 1.22 (d, 3H), 3.14-

pyridin-3-yl)-4-
({1(18)-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).




{[(Ethylam no)c HH N s 4 FAH C16HLI9N505S; NVR 1.08
and 2N Li OH

0 arbonyl ] am no} (

t, 3H);

3.14-3.23 (m

WQR{og/o68age i di n-3-yl)-4- 3.27 (s, 3 H); 3.53-3.B6I/GBR07/004624
{[(2- 4H); 7.63 (d, 1H); 7.71 (t, nethoxyethyl)a
111); 8.37 (dd, 111); 9.0088d, mino]carbonyl}- 1H);
9.60 (s, 1H); 9.78 1, 3- thi azol e-5- (brs, 1H)

93 ¢ar@oxylic aCI d 92 Z—(G- Lo-| MS(HGMHMAY3 468 T QrExample 75
Exa(r.%rpl e 74 ’XII am no CSE HN=i_ s HH P .
(J{ﬁ(ﬁﬁlﬂll@@s@c NIVRﬁ n o2N LCQ)II}wI&éQ&SbEM&‘]lé}% rjgind 2N LiOH
brborilamiho22 (d, 3H), 3. D24- pyrq diy 33r4¥|324 §H2 (m
T TR TRET P L e
z.psﬁdmfﬁeylbréxy 1- 3.56 (m 1H), AQZSLS,MQW 51(s 1H)

f Jam (m 1H); 7.64 ( H § .
rr’gi carlg't1 E)ﬂl )-1 (t, 1H); 8.39 (dcfjmfﬁ) : 1}&.’ 8§§ (s, 1H);

1 ididabolazgl)-e- 5- (d, 1H); 9.38 (|d7.861(H)1H)98.62(dd, 1H);
darpoxyljc acjd (s, 1H). WO 20(¢ 6347
F’%T?&%@%?S/'OO4624 -88 93 2-(6-%@5”%5%)58WH)373
flarbexAmcRl 7P {[(Et hyl amino)d -N -N/ " "
C16H16NG03S: NVR: 09 _and QI\I iod HH

94 dridlétsidt 1 ani no} % | JBT‘ ZMQ@Q)IMHZI-%% for Example 76
A¥Ed e b Rindyc4ty 13?5%% M K50,51NMR: 1.09 | and 2N LiOH
(Z: r@tlﬁiﬂéim 7.62 (d. 1HL 7. g kNG e
iliomyd&z@F-2-y|)- 7.86 (t, 1H); E{téﬁ)(ld (s;LSH)I), 14-

1, ' - 8.90 (d, 1H; 9. )
ca{i@gh%ﬁ%gbgc d 94 4-[(tert- o % E%WW’ 1%2112 for
EpesiqulyBaito} / |\ | U- B 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'- 3 on MS (ESP): 363 (M+1) for | Example 77
{[(Ethylamino)c /\NJOL . &; CpoH1sN4O5;NMR: 1.09 (t, | and 2 N LiOH
atbonylJamino}- |~ " 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)

9 | 3-(6- & o o MS (ESP): 362 (M+1) for | Example 78
{[(Ethylamino)c /\N/?L ol N O C21H1oN303S; NMR: 1.09 | and 2N LiOH
arbonyllamino}- | (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).




14 utylamno)carb /'"H H NJ s dH C17H21N504S; NVR 1.09

and 2N LiCH Oonyl]-2-(6- (t, 3H); 1.45 (s, 9H);
w@2m8/06§4fq et hyl amino)c 3.22 (m 2H); 7.62 (d, BE#/GB2007/004624
arbonyl]amno} 7.78 (t, 1H); 8.38 (dd, 1H);
pyridin-3-yl)- 8.66 (s, 1H898.99 (d, 1H
1, 3-thiazol e-5- 9.60 (s, 1H). carboxylic acid 95 6'- /
97 \ -ESP 368 (I\/H) Exanplevg ZESP);Ofi67 (M+1) for Example 79
{[’(@]I’E hyl am no)c X, / OH18N4031 NVR: Np
Lji Gt Remingny | 1. ) ,%goH " l'sHQbI)OsSsMﬁ& 19 2 %%ZN LiOH
Z@rbonyg] gn 3 é v 7. 15 ((@H)Zi"h 350%1% 2 1y
bc‘f I ne- 7.34 (m 3Hf; 7.583 1H) ; ylc
a uheny@&n(lmr s, 1H); 7.92(s, 1H)> 28 873§t0m(%H) IH)S- 44
( 8Y (s, 1H); 9.40 (s| f}s FSP
d%%léll( 1) for Exanple 78 COH {%?}E@f ?gm? C@{F
(2hidz€p303S; NVR: 1. 09 and 2N Lji &7 (satBpRyS|(artihp}t H
(t, 3H). 3.1413.22 (m 4-phenylp %{j < 7(13
(epylic ad )y henzoic 7. 28-7. 3 % g’#?}%gb‘}‘si%q
alcid 1H) 76(: (s 1H); 7.78 (s(d, 1H) 7.95 (br s,
U 2 \S, -'-"l! 9 354{ 1l_l\ ’)ﬂﬂQl ﬂRQ/I?ﬂ
98 B/ GB2007/ 004624 -8 7 2- (6- Mé@%bl@%@‘#ﬂ)ﬁml) Eggmple 80
Bﬁkﬁml& od | (EL RN (@ SHILENE A3 RVMRIND0 1| &1 2N LioH
n[g 2 Li 02| ﬁx N= Hgg
rbonyl]-2-(6- (, 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-y1)-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- jﬁ MS (ES) MH: 397 for Example 81
{[(Ethylamino)c o &ELOH CioH19oN505S; NMR: 1.05 | and 2N LiOH
arbonylJamino}- | —y {0~ (t, 3H); 111 (¢, 3H); 2.62
4'-(4-ethyl-1,3- (q, 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, 1ED).




arbonyl]amno}- /-" HNs I~r o off (t, 3H); 3.14-3.20

(m 2 H); 4-phenylpyridin- 7.28- 7.31(m 2 H); 7.45-
W@2008p6847B- 7.52 (m 4H); 7.69 (s, 1H); thi azBCEGB2007/004624

8.27 (s, 1H); 8.85 (s, 1H); <carboxylic acid 9.55 (s,

1H); 13.46 (s, 1H). M ESP90-496 (M+l1l) for Exanple 80

98 4- o [(Butylamno)ca ,"'-NIN i \ N C25H29N504S; NVR:

100 P3396. and ZN [ OH rbonyl]- 2- (6] M3 (@SN S3937((M+1)$ch|) Example 82
8 (t, 3H);} 1.3 1 {[(ethylamng)c 35 (m )
L{KEthylaggno)gr bonyl ] ami no}- (m | & 20}@01%’-%11% &ndZNLloH

4 i_din- H,; 7.32- 7 37 M- 31 133 LQSJ,
7@!9&%114&%{% 7.55-7. 62 ( ch)I%e- -( P 2 (s,
14HBhett§l-33- clar boxylic £ éq 21 3.1%, (ns 1H)
9.76 (5, 1H).| 99 & - | e {81
{t ftlﬁ"?] T ami na) m%&@& %wm 03 4@1\@&%@85 and
2MDpyr{dh-3ar bonyl [ am no} - --' HH| MR (td, 2ZHBHA) 78 (8,.2HD; (jt
X 2.62 4' -((4-ethyl-1,3- (q, 034185 3., 24.(m
tgﬂlé prezeid )L oH) ;7. 40 (s, 1+%®47(d #33( Be
3,3 -bipyridijne- s, 1H; 8.11 (3202([;1)1;[{)893@(5 1H)
h-carboxylic (s 1H). RFRR (s, -0 05 __acid (s
101 {i6; 9.45 (s,| | H: 1346 (s, 1\11§<EW120(§§7@€847C Example 83
il %@ Op624 -90 13Q0 3-[ &, Rros'ﬂ%ﬂvﬂﬁM*l) 4n@DN LiOH
Eﬁ(#p e %6)9 {[(Eth Iam )c0 Q,Z(Hé%% ° and
zrdrumﬂiamiapbonyl] 3hL; 114, :é}il)(l 18 3%4(@ 54
4- ethyl-1,8<N's { 2H)5 (<.
[ g4z 22 HH N 2H); 7.34 (s, Iﬁo%%@egﬁ)’gns
yl@rmubrcdmhﬂ) 7.52 (m 2H): 7. 718.18(m,2H);8.22 (s, 1H);
-1,3-thiazol-2- 8.37 (s, 1H); 8.57 (s, 1H);
y1]-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\% Ci16H12F3N503S,; NMR: and 2N LiOH
arbonylJamino} - 2~ %\ 1.09 (t, 3H); 3.16-3.24 (m,
NN /]\WOH
4-[4- H N s 2H); 7.50 (s, 1H); 8.09 (s,
(o]
(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




yl ] benzoic acid 7.94 (d, 1H); 8.13 (s, 2H); 8.20 (s,

1H): 9.39 (s, 1H 101 6'- F F F MB (ES) Mi+: 437 for
waEaspbs783 {[ (Et hyl amino)c N 0 G 8HL4F3N503SPCTMER2007/004624

and 2N LiOH arbonyl]amno}- ~N\ s OH 1.11 (t, 3H);

3.18- 3.24 (m 4'-[4- HH-QIN 2H); 7.57 (brs, 1H);

8.15- (trifluoronethyl) 8.18 (m 1H); 8.22 (s, 1H);

103 {&-3- thl azol 0-8.37 (s, 1F); 8.3 (KSP): 36&(M+y)lﬂ>r3 EXample 85
8.72 (s, 9.08 (s, 1H); Dbilp &X“ di ne- )
JI-{Ii(,EﬂWmeS‘BO)GS, 1H) carboxyl i c |&ctNED 199 Fanﬂ/éNLlOH

gﬁkﬁn 4 for 3 i‘YJL-Q'Ih fﬁ 51

C16H1 SI\IISO§SZi NVR: a ﬁ-ﬁls arbon amj\Zo}- fN
N3B4B"¢t, 3H); 3.916- A-I541.3H(m, INH), SH72d)) |:

7 __H) 09 K3, | war hylp. ~%41) ; [8. 25
(té%%(ﬁ?ne 8l (d," -1 3-thiazol 1%B’§E§Es}9’h%_739(11s 1|1
ylc}npb)yxyld:lamds- yl} 1, 3-thiazol e- 5’950(ar,BH>)y8 3c8a3%id MO
4008/ 068470 PLCT/ GB2007/ 004624 %ﬁB g d g@ ESP |
364 (M1) for| Example 85 {[ ( Ed|tPb 3T o) & & 7N503:
NVR 1.09 (t,|and 2N LiOH ar bcrgyga(ammlpp 54/@qu 3H) ;
3 14-3. 24 (mi2H 3.3 4 3". 1

104 1ho- 7. 57 (d, terpyr| di ne-5- H -M&@&Eﬁﬁﬁz (M’J’]ééor(s Example 86
IR} By abeXyl ic acid 7.93 d o, BK)o,; 8ndl:-181133 and 2N LiOH
(ﬁ( 3 8sh (d 1H): 8.88 (d m’ﬁowdm )
1@4bc@y1]anwmoE53 382 ( for |EkaRpl k286 3H); 3.15-

|l am no)c C19H16 R NI\ n
(lguhy : B, MR 2k g3 PR, b6
terpyridine-5- /\ﬁJLp, L O ) 7.19 (dd, 1H); 7.63 (s, 1H);
carboxylic acid 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)

105 | 6'- FOF MS (ES) MH: 452 for Example 87
{[(Isopropylami é\s L. CioH 6F3N503S; NMR: and 2N LiOH
nojarbonylJamin | \ £ M 1.14 (d, 6H); 3.79-3.81
0}-4'-[4- AR N N (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

arbonyl]amno}- F (t, 3H); 1.29 (t, 3H); 3.15
3,3:4,3'- 0ONaOH3.24 (m 2H); 4.31 (q, 2 H,
WO e00pp6sdds ne-5- - " N'L-H/ ~ 7.19 (dd, 1H); 7.6BCT/6B2007/004624
1H; HN N carboxylic acid 7.77-7.83 (m 2H); 7.99
(s, 1H); 8.08 (d, 1H; 8-3%-(s, 1H); 8.57 (d, 1H);
8.96 (s, 1H); 9.46 (s, 1H) 105 6'- F F F M5 (ES) Mt:

106 82 ([Q- Exanpl e 87 {] (IFs0opr opySES) MIT: 466for Examp1e88
C19HI6F3N503Y;, NWR and@ Li Of s no)Narbon

1 builamino)esh ;| 3. 79- 3. 814 ole 4, - [4oHF
8,04 iof | hyl >
st Mt con YR i

I3~ 3, 3;- (d| 1H) ;. 9.39 (s, 1H) L.49Fp¢? (meliZhB; 58
xylic acid WO 2008/ 068470 | GR2QA7 - 92
8@?@‘”}6{?"?@ c- FFF M5 (ES) M 3% é% ]&gﬂ/%hp%é 88
yl,yltﬁgidgg)?ar bsﬂ)" 2ff11C28H12F$NE)%S?(rNN}H) 28l (2N
| ,0. t, : . ’ H - ( . ' 4" - |~N
cym%a- H N [L.40-1.49 (i E} 2%0{)1?%0@%% (R st

P oo b 8.00-8.17 (m 1y 8,05 (& Y1
I azo m 3, 3" -

H)ir bogylgzods, [ 1H); 8.55 (s, b 5%1»%%& gﬁjl ] 8.l67

8. 99

=

(s, tH5 9700 (O, carboxylic acid IA), 9. 37 (s TH)
Exanpl e 107 6'- { [ (Ethylam no)carbonyl|l am no }
a4' 1(04/. ethyl -1, 3-thiazol-2-yl)-Nnmethyl-3,3" -bipyridin

EX—'é'-'lg—car boxani de N O

1-1.3-thiazol-2-y1)-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-y1)-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
Ca0H22N60,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, LH); 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).
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7.99 (s,
8.23 yl]-3,3" -
wakfog/o6darpyri di ne-5- 8.52-8.58 (m 2H);

)-1, 3-thiazol - 2-
(s, 1H); 8.36 (s,

f or

124

Ga2H23F3N603S;
.09 (t, 3H);
e&[@hgy(%%rﬂlygg%
i tval i} -

trifluoronet
mV-[{+9-2-7. 59
: i ne. 5.
:ﬁ?‘?}{ﬁ%&&ges. 4
.mM@hylsthyl]H)-
npl e 101

)[(r?'et hyl anmi no
WirNhmrdandtiyyl]

?)]—l_,é-ﬁiiaz]él-?? _1
I{1-338" - 4.1
bipyridine-5-

=

125
6' -
C ~

1.77

</ —AAmMOE O o

; 8.23 (s,
5 (m 1H);

1H);
8.55 (s,
N- Cycl opentyl - F
N. o for C23H23F
N [1]

(m 2H); (trif

. 3-thiazol -2- 3. 16-
8-4.26 (m 1H);

1H)

NVR  1.09 (1
amino} HHN N 1.39

M ERAMITOS0N

etgodla,
ANMER 1149 (%,:3}1'%; 34
27 %ﬂl -t hi az
113 (a5Hg; 2b5-(m

. 36:.(.S,
AR AT 920k iy
BHE 3MS-3.8B5) M++| 505

NEQRS: 2304 4

Cycl opent ane-
mOH) #144.29) ; am ne

grggl%ggen%gékbrg 7911. 95

1H); 8.15-8.20 (m,
LH); 8.23 (s, 1H);

| - 2-

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- FLF MS (ES) MH": 505 Example 101
6'- N\\K\s o NQ for Cy3Hy3F3NgO3S; and
{[(ethylamino)c j\ A&C{L H NMR: 1.09 (t, 3H); cyclopentane-
arbonyl]amino} W N=/ 1.39-1.61 (m, 4 H); amine
-4'-[4- 1.60-1.77 (m, 2H);

(triffluoromethyl 1.79-1.95 (m, 2H);

)-1,3-thiazol-2- 3.16- 3.26 (m, 2H);

y1]-3,3'- 4.18-4.26 (m, 1H);

bipyridine-5-

carboxamide

7.54 (¢, 1H); 8.14-8.21
(m, 1H); 8.24 (s, 1H);
8.36 (s, 1HD); 8.47 (d,
1H); 8.56 (dd, 11);
9.01 (d, 1H); 9.49 (s,
1H)

car borR@NGB2007/004624
1H) WD 2008/ 068470

FFFM(ES MH: 509
{[(Ethyl ami no)c N7 o o-,

| Bidriple 101

Pl (15)-2-
ﬁleﬂﬂ)xy—l-

methylethyl]lam




bi pyridine-5- 7.54 (t, 1H); 8.14-
1H); 8.24 (s, 1H); 8.36 (s, 1H);
w@ dabg/odsfyg 9. 01 (d, 111); 9.49 (s,

PCT/ GB2007/ 004624

101 126 N-Oyc

8. 21
8. 47 (d,

carboxam de (m
111); 8.56

| opropyl- F F F M5

(ES) MH 477 Exanple 101 -801-N o p for C21HI9F3N6C2S;

and {[(ethylamno)c o S HNWVR . 0.49-0.61 (m

126 qy¢-Cogoppyilarti  ar bon ]F M no ~N Mvs (Esyl\,iﬁﬂ—uﬂ N[ Edmple 101
0.64-0.82 (m| ne -4 2H); 1. Dgg
£t6r| f 1 uor onetlhyl 2. 77- 2 (mﬂ/&lfor 1H.I19F.3 5@iSaz ol aizk
3. {1éth3latdind) 2H) yl]- : 53NM 04dlg. 6?(1%,4 lopropylami
ki pyridi ne- 5- % \(s = yoxam de (cs,
11ybongllgning} 59/7& 47 (d ZH»,O@-@&Z(@M | hb;

(ﬂ

4G4(s, 1H)
02 {[ (Et hyl

=

Q)

1 %g’yt%’ﬁ?nﬁzsgl e-

-

127 2-{6- FF F MS

5- 8.70 (s,
Noaid6x2RA8/ 068470 PCT/ GB2007/ 0046

-4:1 || SN 2.76 (d, 3H; 3
(‘hfhlaz el S N 278 (d 3 3
N+1-83't hi azol|-2- 1H); 8.08 (s, 1|—|

69 (s, yl}-Nnethyl-

1H: 9.6

(ESk Y, 4, X2 e

am no)c N for C17H15
{r(tyéhryrqnmmmc} o SN NMR 1.09 (t,

y
Riy-2.9aruned;2M | H
51‘;7 é?ﬁl(u“ nin
) 7.5y n 8.
il e
At 82&&%5 am de 1
&34 (s, 1H); 8.54-
8.59 (m, 2H); 8.64 (4,
1H); 8.99 (d, 1H);

9.48 (s, 1H)

32

D

127 | 2-{6- rFE MS (ES) MH": 457 Example 102
{[(Ethylamino)c N\Kﬁ for C17H;5F3N40,S,; and methyl
. \
arbonyl]amino} SN NMR: 1.09 (t, 3H); | amine 2M
-4-[4- N H = sjﬁfN\ 2.76 (d, 3H); 3.17- solution in
(trifluoromethyl o 3.24 (m, 2H); 7.48 (t, | THF)

)-1,3-thiazol-2-
yl]pyridin-3-
y1}-N-methyl-
1,3-thiazole-5-

carboxamide

1H); 8.08 (s, 1H);
8.32 (s, 1H); 8.65 (s,
1H); 8.68 (s, 1H);
8.70 (s, 1H); 9.64¢(s,
1H)

1H) WO 20P8T1/083eh7004624




WA RHoBINES4(OMSO- d6) cunyl am ne

-102 128 6' -

M5 ESP :

381 (Mrl)

{[(Ethyl am no)c for Cl9H17FN602i

- 6"

Exanpl e 104
and
-fluoro-

ar bonyl ] am no} F
NPCTMEB3007/004624

1.09 (t, 3H); 3.18- followed by 0 2 3,3 :4",3"- 3.22
(m 2H); 7.12 TFA terpyrild2ne-5- N- (dd 1H);

7.57 (s, 2H); carboxamde 7.65-7.73 (m2H); 7.96-7.99

128 @3 Zr); 8.0/ (s, 1H); 8.30 (s, m&m(mn LE)(ample 104

8.83 (d, 1H| 9.39 (s, 1H 129 § VS (ES
A tbylamsioap| e 105 {[ (1sopropy! L gar %%17@5@41%3[48@%8
no) car bonyl ] am\ o s WM(DMSJdd‘()d lamine

ai}go’gﬁ%%o} i Nt 1 N Z. 79 (d, C%g’
3-68@kome| ut | ( mp: 199 {t, ¥ 8. 1% , ywed by

A ,uororre ; .3 t5hi az 2-
o 3k Syl e ST
bﬂeﬁ}yh?ﬂllefie H§'> ( l:)b (dd, 1Hyar. Bofsa2ticle 1H) ;
0.01 (s,,1 9 36 S 1 V\D 20( 7 .

@7/ 004624 - 103 130 6 -{[%/s"ggﬁ%&&zﬁ) ES)
VH+: 479 Exahpl e 106 butyl ani no) gen6-n99 (h,@H);
C21H21F3N6025; and net hyl  bonyl Jlam no} - _\ NH NVR:
D.90 (t, 3H)| amine (2M N net hyl{-S07(E4H): 83% H N\
N 1.12 (d, 3H); 1.46- solution irn 11{)th§ fqu)Hyrret hyl
.52 (m 2H)] 2.80 (d, THF) )-1,3-thiazo 3H);
B.66-3.73 (M yl]-3,3 - 2H); 7428?(30@ 1Dy 9.39 (s,

1H)

129 | 6'- r P F MS (ES) MH": 465for | Example 105
{[(Isopropylami N\& 0 I C0H 9F3N6O,S; and methyl
no)carbonyljam o >-s _ NH NMR: 1.17 (d, 6H); amine (2M
ino}-N-methyl- >u/u\ N ,/q_\ \_¢ 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)




bi pyridine-5- 8.16 (d, 1H); 8.28 (s, carboxam de 1H);

8.36 (s, 1H); 8.56 (d, 1H); 8.68 (d, 1H); 9.03 (d,
war)osoe®R789 (s, 1H) Exanple 131 5 6'-(3 - Et hyPETIGBR@G/004624

-fZ 2 3" 1 bipyridinyl-4 5-dicarboxylic acid 5-dinethyl

ami de 4- isopropylamide YIBBNHON HNNONN HIn a

80 nL m crowave vessel,

idin-2-yl]-uré&a (Intefned ate

6 g,
ZOWE‘MOEQ 6- chl or o- pygNgi ge- 3| 6! %ﬁl’%%@%ﬁéw i and methy!

acidndnghret hyl am de 4-i sepr opyraminir: d dmteIrmedi abgine @M
GZéng]d%gl ge p. 23 n%\es es$i um car b%nate (0. 72n4?( )
?Nk@;m-m’ de/(_ PEh3N 4\ i z(g, jg).lzzg D1 b4§- wei eolution in
u i oxane : water |
d@’é@éo§%rge¢lglr 30 nin. The reactiof 15(2](t are v%/aagg)ctﬁ 1tTé{01I:)
tplt?,-’lt;ﬁ)i@zd]}zf-O'j I30 m;jn via m cr onay8Hhehto- 3TB1dnr,eact| on
m xture was (diluted with ethyl ag and
M&‘ﬂér (30 nL), and the organic arg&ﬁ’queo{?yﬁ11 yersg were
E l(ﬁh@g The aqueous 15 | ayer wasleqdf IHcBE (s tih
%/ acetate (2 x 25 nL) and the gﬁté;} {?s re gdded
d(ﬁ@ anncdlaygr, then dried? édp\fﬁﬁsulfate,
and concent r at ed under reduced pr@%{uem greRfld,cati on
ND 2008/ 068470 PCT/ GB2007/ 004624 )Dcol lgrm

chr omat ogr ap}?y (silica, 4% met hano‘JH)r ?103 Yd 1H);

130 '%*3{(@3& N-1p-(4, 4,5, 5- L%;arreth Ms[(.Es:)mm[*dMWab Egimple 106

i chl oronet hane) provided a solid g4ggi . The
esidue was stirred in ethyl acetiate (5 m) for 20

mn, then filtered to obtain 0.098 g (11.04% of the
title conpound as white solid. M5 (ESP): 398 (WH) for
Exa HZPpN603; NVR 1.11 (t, 3H), 1.17 (d, 6H), 2.8 (s,
- g%g 2.97 (s, 3H), 3.21 (g, 2H), 4.02 (m 5 1H), 7.56
(d, 1H), 7.96 (br s, 1H), 8.069 (s, 1H), 8.410 (d,

5 6-(3 %H%vl u%é@; b bibthdind. zﬁsﬂcd{cﬁrbékl)hc Bid¥L dindeShyl atde 49. 40
-1).  Exanple 131 Et hyl

iso fl thyI am no) car bonyl I am no}-4'- 4-phenyl -
3-thiazol-2-yl)- - bi pyridine-5- 10 car boxyl at e
OsNH
0

J V"
HN
0O~ "N 'N

H

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(PPh3)4 (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
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15

20

25

NO SO OHHNN

N-[ 5- br ono- 4- (4- phenyl - 1, 3-t hi azol -2-yl ) pyridi n-2-yl]-
wOReosb8arur ea (I ntermediate 69, 0.17 g, 0.42 P@DIGB2007/004624

et hyl

5-(4, 4,5,5-tetranet hyl - 1,-302-di oxabor ol an-2-yl ) nicotin

ate (0.14 g, 15 0.51 mmol ), tetrakis triphenyl

by coRR@SIHRb R0 albﬂya(dﬂhU;iMQ/Dm@tﬁéncg in dicfl3rometahe) moddaiesiolidh
car bonat e %i

residi, EnmadEe VASAITRAG ﬁé&é@%@f& a5 e oro; Onb% FhindrSa f obtin
0. O98|]_§ él Buosy %Ft%e%fe @5mpdtind as Fhie FOLM. N EQF% 698 (MHf)ﬁ@r
was

ture’and the reaction m xture

ConfGHBOﬁM’lhﬂe@z 3G 17 6hSE).rS (i ﬁe‘?%sﬂaa}%h @ %Hé&%2 (m,
1H), ggé g@g&,‘gﬁéé}@r &ngy @66‘9\’(: ﬂgeﬁ @i@(da@ﬁ?]tsf@ 2B §54 (s,1HD), 8.97

e ’organi ¢ P was washed W t h ‘sat ur at ed
(s, 1 HINDHDAS, 110 wat er, and brine, then dried over nagnesium
sul fate. The organi c layer was concentrated to forma
precipitate, and the resulting solids were filtered
Exandplé 18hen vvashed wWith acetonitrile followed by

3- lllrglzlo 2 C%??%mvr%me- -

( g HEALRO NN €

catb gkgzsmsoss 1H NI\/R(SOO MHz, CHC13) 1.28 (t, 3 H),

‘—01%?139. (t, 3 H, 3.44-3.49 (m 2 H), 4.41 (q, 2 H, 7.31
2

- 7.39 (m H, 7.52 (s, 1 .62 (d, 25 2H), 8.17
(s, 1 H, 828 (t, 1 H, 83 , 1 H, 8.4 (s, 1H),
8.71 (d, 1 H, 873 (d, 1 H, .23 (d, 1 H, 9.27 (s,
1 H. WO 2008/ 068470 PCT/ GB20 02)462/4/ - 105- Exarrple
132 6' -{f (Et hyl am no) car bony ' - (4- phenyl -
3-thiazol-2-yl)-3 3 iwpyrldl 5- arboxyllc acid I\I\
SOOH IO HHNNGS5I &/ und- bott oned fl ask
ethyl 6 {[(ethm%o)aar no }-4' - (4-

phenyl - 1, 3-t hi azol - 2 yl)-3,3" -bipyridi ne-5-carboxyl ate

R Brorog - (habenls  hinsg 2o bevidbn YRy ARG S (Rstiase 6

0. 17tgh@ 48 ﬁln%lj eﬂlym 4 56&5&@@&@1 1(3;21610&@66@@15@42@11)@10@&@& (0.14 g,
i ght. Thé sol vent was renoved and the resutl
0.51 rm;rg&vlbi a@rakwdgpléﬁnvmb@éphmetmﬂwﬁtﬂé‘r(o 0Fhe b waw )a %Lfé?f%‘

carb{i.tgate“’(o(1‘25'5| gR¢ W&rezdgrﬂﬂged i li&owavd {8l ah@ db ks Hvith

tr| c urated wth acetonitrile for 30 m nutes
nitroged 1t4a¢nx¢nelwa¢¢ré@ 1, Waoiko avapidded te themaniure anddheysactipn magture

i B0t g TR Bk SPGB B o
ethy0&eldSad thellagdds fdparated. The organic layer was washed with saturated NaHCOs,
water, and brine, then dried over magnesium sulfate. The organic layer was concentrated to
form a precipitate, and the resulting solids were filtered and then washed with acetonitrile
followed by chloroform to yield 200 mg of the title compound as an off-white solid.

LC/MS (ESH[(M+H)']: 474 for C2sHz3Ns05S. 'H NMR (300 MHz, CHCLy): 1.28 (t, 3 H),
1.39 (t, 3 H), 3.44-3.49 (m, 2 H), 4.41 (g, 2 H), 7.31 - 7.39 (m, 2 H), 7.52 (s, 1H), 7.62 (d,
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).
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15

20

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
W@ pgosab$470 8. 31 (s, 1H), 8.73 (d, 1H), 9.08 (d,PAFAB2007/004624
9.45 (s, 1H). 15 Exanple 133
6' - {f (et hyl am no) car bonyl I-d@fno
}-N-nethyl -4'"-(4_phenyl -1 3-thiazol-2-yl)-3
Exagiplgl32yridine S carboxanide e NS ONH O/- N~ N

azQl-3~ 3'4bipyrigline-3-garboxvlic

acidanet hyl i sour oni um hexaf | uor ophosphate(V) (73.7 ny,
0.19 nmol), DIEA (78.6 ng, 0.45 mmol) and nethyl am ne
(2Msoln in THF, 0.1 5 L, 0.30™nol) were added to a
solution of 6' { [(ethylam no bonyl ] am no }
-4' -(4-phenyl- 1,3
-thiazol -2-yl)-3, 3" -bipyridine-
2008/ 068470 PCT/ GB2007/ 004624N\-
66.4 ng, 0.15 mmol) indOW (1.5 T
light yellow solution S [ t roomtenperature
for three hours. ﬂ'h?{]{eati e was partitioned
bet ween water and ethyl acetate and | ayers separat ed.
Thin D2 gabircurddalyeionsd Slasiasing @'-W(étﬂylaﬁﬁlb}bﬁ%ﬁ?l]d}ﬁﬁ@'f@-

h wg_'tlsr . bri ] 3t hﬁig dr.ied over rmgne& um sulfate. ‘The
phenyi JahRatetsy s 3 Papydinagatonsy It Sranmmig | He 8128120 04@ gumol) was
susp@@is e THR (hmdg eenic (.20 andy bi '

,pof t he tit(tfr%qcon'poung. LC VS (E%@F?ﬁ%dﬁ%ﬁgggbfﬁgmwas
SUITQE A4 FRPPNETP SO YgURIghS (e mplyent 06s DVBOR and the r¢sulting kdsidue
was @6 8 watek ] 8% : (s

Rl ) The R Rigdihoo dlpidapd HsR et vfs s
formgd.aBhqydwerg Bjchugtepavifnacetbriisile ForB0 rhninted kd thén BReréd washed with
: 3 I 34- The,.fol.l ow n onpounds were
acet(?rn}ia%l(iee ;%‘9 %@gﬁvﬁ%gﬁgoéveﬁ%‘%a?%?@ SWBP @m%._ Ex Conpound
LC/G8 (B8 DigMer HY Ja44tefoh b H3sN:D;8) "WNMR (300 MHz, d-DMSO): 1.10 (¢,
300, BUA QY LA R236 B 288 B0y, 70, 1 ), 772 65, 1), 8,22 s, 110)

8.23-8.26 (m, 2H), 8.31 (s, 1H), 8.73 (d, 1H), 9.08 (d, 1H), 9.45 (s, 1H).

sccarboxylic WO
8\agid (Exanple 132,
The resulting

Example 133 ,
6'-{[(ethylamino)carbonyl]amino } -N-methyl-4'-(4-phenyl-1.3 ~thiazol-2-y1)-3.3"-bipyridine-5-

carboxamide

2-(3H-[1,2,3]triazolo[4,5-b]pyridin-3-y1)-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-y1)-3,3-bipyridine-5 -carboxylic



10

t hi azol -4-yl )benzoate N /--NJLN- :3 S 135 ethyl 2-(2-
4 S 7 O [(et hyl am no) car bonyl ] aimmo}

W(py(ro'smaalﬂm 5-yl)-1, 3-benzot hi azol e- 7- car boxy| BEBEGB2007/004624
136 ethyl 5-(6 {

[ (et hyl am no{g:ar bonyl] am no} 0 O

pyridin-3 -yl)inmdazo [ 1;106-a] pyridine-2 N
carboxylate o N/~NLN\ / \ / N WD 2008/ 068470

acid mﬁ@aemmgzm 5 midT) iDOMDB (b urid. Bterresdtingdightl Btlow

SOM"S’E)P g Wgr%l %;[ré gggﬂg)ford b%ﬂ%%%a@éﬁgﬁcﬁ% IPJZXMB was partitioned
bemée{n(\%t%%amt Epflicgﬁfega{hﬂ}lzi}]eMeﬁﬁatkd THR)Egeliclayer yila} bastedatith
e

saturgted N@HQQ&M%@) E@}%Bﬁy ﬂ}l%p\z%}magnesmm sulfate. The solvent was

removed and the resulting residue was washed with acetonitrile and filtered to yield 33 mg of
the title compound.

LC/MS (ESH[(M+H)': 459 for CasHzNs0,S. 'H NMR (300 MHz, ds-DMSO): 1.12 (t, 3H),
2.80 (d, 3 H), 3.22 (m, 2H), 7.34- 7.43 (m, 3H), 7.70 (t, 1H), 7.75 (m, 2H), 8.23 (m, 2H), 8.32
(d, 2H), 8.63 (d, 1H), 8.74 (m, 1H), 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

. _47 \

135 | ethyl 2-(2-

0
N N
{[(ethylamino)carbonyl]amino} - N/U\N.</N;-\>_</S:§
o Q

pyrimidin-5-y1)-1,3-benzothiazole-7-

carboxylate
136 | ethyl 5-(6- \\
{[(ethylamino)carbonyl]amino} 0o 0

pyridin-3-yl)imidazo[1,2-a]pyridine-2-

carboxylate o __ /
MJLNW




pyridin-3-yl)-2-nethylimdazo[ 1, 2-
a] pyridi ne-3-carboxylate 0 140 et hyl

wd2¢og@ss¥ed hyl am no) car bonyl -2 o (6- PCT/GB2007/004624
{[(ethylanino)carbonyl]an1ng; "
pYridin-3-Y1)-1 3-thiazol el carboxylate 0 141 ethyl
4' -(4-tert-butyl-1, 3-thiazol-2-yl) 6

Ex{ [ Cempyimdri no) car bonyl | am n@Strucfdre

6'-{[(ethylamino)carbonyl]amino}-
3,3'-bipyridine-5-carboxylate A

2o hinuridi noc. 5. e NS N o1 N--NN
137Eb<eébbd|3£ 142- 150 WO 2008/ 068470 PCT/ GB200j7/ 004624
- LA& T NEniiQ)ch® ound$ were made by\an anal ogous
meﬁ% §h ] % %ﬁﬁf%%}p Cpnpound Structure 142
3 y2id{r}- f@t)hgnzam no) car bonyl Jam no}- 0 Oo
1, 3-t hi azol -4-yl )benzoic acijd O N~ N S 3-(2- {
[((et hyl am no) car bonyl Jam no} O pyridin-4- enzoi c
acid 0 0 JINN 144
4 (2-{[ (et hyl am no) car bonyl Jam no} O
pyri di n-4-yl)benzoic acid O|0—n
N
138 | ethyl 4-(2- o /
{[(ethylamino)carbonyl]amino} ©
pyridin-4-yl)benzoate
(o]
A
N
139 | ethyl 6-(6- J\ __ _
{[(ethylamino)carbonyl]amino} SN N\ /A
N N
pyridin-3-yl)-2-methylimidazo[ 1,2- ﬁ\
aJpyridine-3-carboxylate o” ©
140 | ethyl 4-[(dimethylamino)carbonyl]-2- e
o}
(6-{[(ethylamino)carbonyl]amino} ~ /[]\N = /) l N<
N
pyridin-3-yl)-1,3-thiazole-5- \N / s o
carboxylate °
141 | ethyl 4'-(4-tert-butyl-1,3-thiazol-2-y1)-

Examples 142-150




N 145 4'-(4-tert-butyl

-1,
{[ (et hyl am no) car bonyl] am no}-3, 3" -
wor@sossrne- 5- carboxylic acid NS N

3-thiazol-2-yl)-6'

0

[3-(6-{ [(ethylanm no)carbonyl]an no}
pyridi n-3-yl)phenyl]acetit¥8acid 0 N N WD 2008/ 068470

PCT/ GB2007/ 004624

-109 Ex Conpound Structure 147

ZFheGoldv(ieg b()th}ﬁuﬁnﬁS)\)Jaa foleela jobl]aa lanaiogo}ls Nethoildo Bx8mple 14- 1

n‘efh\ll 1] Otriazo
Ex |Cogopdiindzol e- 5- car boxyl i as,?rH“I{FS CO 0 148
_ 9 ayramnog 0
142 py¢2i %ﬁygér{y}%s)ﬁgﬂbn&%dy I'mdazo[1,2- N NN
dl pihidazdl-hel)Berzaichoidyl i ¢ acld O 0 149
4-[ (di met hyl am no) car bonyl | - 2- ( 6- {
[ (et hyl am no) carbonyl] am po) N N Ng
pyridin-3-yl)-1,3-thiazol e{5- N sl abo
150 4-[ (butyl am no) car bony ]o’}/L _(4
{[ (et hyl am no) carbonyl] amnof-4 E‘
et hyl -1, 3-thiazol -2-yl)pyridin-3-yl]- o\ 0
143 |B-2-I[dtRaahRoRafdhARaihe ) aci d )
pyridin-4-yl)benzoic acid ©
0
N
144 | 4-(2-{[(ethylamino)carbonyl]amino} Q
pyridin-4-yl)benzoic acid ©
0
/\N/U\N N\ /
N
145 | 4'-(4-tert-butyl-1,3-thiazol-2-y1)-6'-
{[(ethylamino)carbonyl]amino}-3,3'- __ Oy-o0
bipyridine-5-carboxylic acid NS ~ I
N
o N
LA
/\N N N
146 | [3-(6-{[(ethylamino)carbonyl]amino} 0
pyridin-3-yl)phenyl]acetic acid ©
‘ o)
/\NJJ\N \ /
N

[/ -NN N 1BGT/GB2007/004624




N SO O Exanple 151-165 The fol |l owm ng conmpounds
wer e nmade by an anal ogous nethod to Exanple 37. Ex

W@0vpo683d0 St ruct ure 151 3-(6- { [(ethyl am no) ceeoeBRI0f/004624
amino} N pyridin-2-yl)benzamide 0O 0O N. N N W
2008/ 068470 PCT/ GB2007/ 00488~ -110 Ex Conpound
Structure 152 2-(6-{[(ethyl am no)carbonyl]am no} 0O

Ex pyColpoumdt yI ) - 1, 3-t hi azol e- 4Sbuctlive L N di car boxanm de
NN_NSQ 153 4.5cetyl-2.16. o

147/ [ -6 tiysthvieminpicariopyamiaeini no} i din-3- 1 -N N-di ngihy
- 1 qRY tshj.azol e- 5- car boxam de o

_%rrldﬁl ]*3 _yg!él( gl_ %8%81 )31 1,2';14 )

15 \>
cety ‘ . Manﬂ\m — P ~y
[ ttiezdhpHd)rl dehisaelpdroptboantin g} pyrd —@—< |
a'(%gyl )-1, 3-thi azol e-5-car b¢xani de \N N | N0\ 4285
(0]

{[ (et hyl am no) car bonyl JJam no}
yridin-3-yl)-2-nethylimdazo[1,2- /-NNNN
{ d?gd' [‘{é%tléj%xﬁirﬁ%a%ﬁ?l‘jﬁfﬁﬁo}!\' ¢ N 150

t hyl am no) car bonyl Jjam no} ||0 — -
pyridin-3-yl)-2-methylimidazo[1,2- /\N)J\N N\ /" \ =N
N N

aJpyridine-3-carboxylic acid ﬁ\
o

WOUT OS> D

o
149 | 4-[(dimethylamino)carbonyl]-2-(6- Q
. . i N N
{[(ethylamino)carbonyl]amino} — ~
. . /\N)L NN (| o
pyridin-3-y1)-1,3-thiazole-5- N s
carboxylic acid 0

{[(ethylamino)carbonyl]amino}-4-(4-
\
ethyl-1,3-thiazol-2-yl)pyridin-3-y1]- s 1
y yDpy yll /?L ~ » o~
1,3-thiazole-5-carboxylic acid ~~N" "N /s
N= o

Example 151-165

150 | 4-[(butylamino)carbonyl]-2-[6-
&

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 ©




pyridin-2-yl)-N, N-di met hyl benzam de N 40N~, 157
2-(6-{[ (et hyl am no) carbonyl]am no} N,.N
W@R0BM46837B- y| ) -4- (1-nethyl -1H1,2,4- _ N N  PCT/GB2007/004624
triazol-5-yl)-1,3-thiazole-5- /~-N NNs | N
car boxam de 0 WD 2008/ 0684480 PCT/ GB2007/ 004624 -111
Ex Corrpound Structure 158 N -butyl-2-(6- 0
Ex{ higlaan no) car bonyl | amn }g@,yl{cl“gle N—-NT n-3-yIJ-N
-dinethyl-1 2:-thiazole- INS 0 4 5-dicarboxan de
T pm@qu(gtmannrm)@aybqnyﬁamo} 0 0
{1 ;-__'_ . ) I_]am'nc _0O L 0
pyéﬁﬁgyﬂyp?kﬁﬁ&ﬁﬁﬁﬁl nmet hyI |
t piiazbbendds- di car boxam de N
3t[6-{[(ethylam no)carbonyl]am no} 4-(4- ethyl 1 3
-thiazol -2-y1l)pyridin-3 vyl]-N Ndi net hyl benzam de soN
0 161 6'- { [(et hyI am no) car bonyl ] am no) -4
1535 P2 SldViiT dg_ 3" t T azot=2=yt =Tt
d %I -3,3" -bipyridine-5- [N~ s No 0 ON car boxam de
N (Y imibieiongltino) W
{15 3 RN GADRY! S am ng} 40
thiazole-5-carboxamide
154 | 4-acetyl-2-(6- 0
{[(ethylamino)carbonyl]amino} pyridi J\ - N
. /\N N / (
n-3-yl)-1,3-thiazole-5-carboxamide ‘ \N / s N
0
155 | 6-(6-{[(ethylamino)carbonyl]amino} Q __ __
pyridin-3-y1)-2-methylimidazo[ 1,2- /\N/U\N N/ N\ /=N
alpyridine-3-carboxamide N NI/\
o} N
156 | 3-(6-{[(ethylamino)carbonyl]amino} * __
pyridin-2-y1)-N,N-dimethylbenzamide /\N)I\N N\ /
N
(0]
T\
157 | 2-(6-{[(ethylamino)carbonyl]amino} ~y—N
pyridin-3-y1)-4-(1-methyl-1H-1,2,4- /ﬁ\ __ N \N\>
triazol-5-y1)-1,3-thiazole-5- N N\ / ( | N

carboxamide




et hyl - |
N-5-, N- 5- - di net hyl
wd 28068320 boxam de o
{[ (et hyl am no) car bonyl]am no}-4 O o

, 3-thiazol -2-yl1)pyri

-1, 3-thi azol e-
163 N butyl

din-3-yl]- o N
/-Nfl-N CI N N S
-2-(6 PCT/GB2007/004624
PhenY1lAY

ridin-3-Y1)-1,3-thiazole-41114N ~L-N \ N carboxani de

WD 2008/ 068470 PCT/ GB2007/ 004624

-112 Ex Conpound

Ex f Chapbiga 164 4

-(4-tert-Dby

Il ethvl amJ:m\ c arb nm/U _am

Igylfu-c{lm;g-t hiazol -2-yl)-6" {

158nENWYityB2-85-- bi pyr i di ne- 5- cal

I\JZ'QO'_'H

i R R

mﬁmlﬂ]{«lﬁ@-dxr?eth%}{lda?ﬂwa]@g | 5
r ation o arting

%?%ﬁ 4 4 5 5-tetral
dloxaborolan 2-yl) pyridi n{

le N_
bri al s

boxa de N o N OLN/N- N
I]am/tj\l(l?,_<l NS

N\/\/
~~NuN O N

Internediaté 1 5
t hyl -
2-vl |l urea

0 s~N-N B; O

159

N°-(tert-butyl)-2-(6-
{[(ethylamino)carbonyl]amino}
pyridin-3-y1)-N* N*-dimethy1-1,3-

thiazole-4,5-dicarboxamide

160

3-[6-{[(ethylamino)carbonyljamino}-
4-(4-ethyl-1,3-thiazol-2-yl)pyridin-3-
y1}-N,N-dimethylbenzamide

161

6'-{[(ethylamino)carbonyl]amino}-4'-
(4-¢ethyl-1,3-thiazol-2-y1)-N,N-
dimethyl-3,3'-bipyridine-5-

carboxamide

~N

162

N*-butyl-2-[6-
{[(ethylamino)carbonyl]amino}-4-(4-
ethyl-1,3-thiazol-2-yl)pyridin-3-y1]-
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

To a solution of
5-(4,4,5,5-tetranet hyl -1, 3, 2-di oxabor ol an-2-yl ) pyridin

WO 20084058920 (1g, 4.5 nmol) in chloroform (5 nl)PCEGE07/004624
i socyanate (0.33 nL, 4.5 mmol) was added. The
resulting mxture was m ctlddaved at 110 C for one hour
and concentrat ed to give 1 g of 10 product (white

Ex ‘deng[) ESP - 297 (MHH+) | $i@hctindedH22BN303; NVR
?Su 1,22 (t. 3H) 1. 32 (s 12H) 23 41 (m 2K).
1646.48@1 tec;bufistl,3-thiagal-2-sl);6'- 1 H) |, 8. 52 (s 1H) .62 (s,
3?@e@?{aﬁ§$§o§$@%§/ﬁ%ﬁfi@?fkﬁr medi ate 2 15 NNEtRyl -N-[5-(4
2 -ekitiopt s by aiding-Sydafpxamided| n- 2- vl | ur ea Ny/- '
3-B,' O NThe title conpound| was syht hesi z N
met hod anal ogous to I nternefdi ate }U\sy I ¢—sharting
With ~~N" N /
5- (4 4,5, 5- tetramsthyl 1, 3, P- di oxabor ol ™A~ 2- y[)Myri mi d
i A-Re—a 008/ PEa4T0—PCTEB20071 004624 — =113
165et%§i(e¢’¥%mh%fb@nyﬂmn?% B): 1.23 (t, 3H), 1. gzbs/
lab&pm 14E NCraima)1-2,3- 95 (s| 1H), 8.76 (s, 2H) \ 910
(Is . Intermadlate35 Nt (6- Bromopyr i di n- 2-
-I\llﬂl@tf et eI RIAB  The|titl e conp /
slynt hesi zed by a net hod anal oggou® N\
synthesis starting with 6-byonopyri din-
ef hyl isocyanate. The crude|residu® was purified by

Frast—chromatograpny ( Bt OAC/ hexanes as el uent). M5
(ESP): 245 (MtH) for 10 C8H10BrN3O NWVR 1.08 (t, 3H),
alsd, 1H), 7.64 (s, 1H), 7.75 (s,
1H), 8.08 (d, 1H), 9.29 (s, 1 H). Internediate 4
Et hyl 2-chloro-4-f (cycloprol 2yl am no) carbonyl | -1
Intedmédia@ a0l e- 5-carboxylate N O N S 150 To a0 C
S TRTRICT

c{loxabor{)'l:an1

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 (CDCly): 1.22 (t, 3H),
1.32 (s, 12H), 3.41 (m, 2H), 6.82 (d, 1H), 7.90 (dd, 1H), 8.52 (s, LH), 8.62 (s, 1H), 9.40 (s,
1H).

Intermediate 2
N-Ethyl-N'-[5-(4.4.5,5-tetramethyl-1,3.2-dioxaborolan-2-yl)pyrimidin-2-yllurea

0
J P\ _.0
N N‘—</N;>’B\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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(254 ng, Immol, Internediate 6) in DCM (1 nl),
2,6-lutidine (116 L, 1 mmol) was added followed by

wo b@sadsdra i on of cycl opropylam ne (69.5 L, 1 nP@l/GB200M004624
solution was warmed to roomtenperature slowy and
then stirred for 1 hour. FTA& sol vent was renoved and
the 20 crude was partitioned between water and Et CAc.

ethylTisecyheate NMBEGBCED:eld2 3B H)he 3D (g a2H); 314ay el 2H)aD 56 R 76
5q0% sat. NaHCOB3 sol ution, water and brine.
(52¥¢ Sﬂ' d 0

ver nagne3|un1sulfate and concentr at ed
to the product (266 ny, off-white solid). Ms ESP : 275

_éll\l_/gté_%or C10H11N203S; NMR (CDCl,: 0.60-0.65 (m 2H),
Integmeiaig 88 (m 2H), 1.37 (t, 3H), 2.91-2.94 (m 111),
N-(69B:3fhob Grididbyl)- - 8hyihiRa 1H). 25 Internediate 5

Et hyl 4-] (butyl am no carbonyl | -2-chloro-1

3-thiazole-5-carboxylate’§9 20084068470

PCT/ GB2007/ 004624 -1 7{W Q SO Thetitle

conmpound was synthe3|zequy a hod anal ogous to the
synthesis of the Internediate 4 Btarting with
I nternmedi ate 6_and n-butyl am ne. ESP): 291 (M+H)
f oFbe erqqmppreheas sypthesicdyzmet 0@@1a§%ou81q)lntemn®?atﬁ

nthdsl stadt . (
sy l?el'bs a 11%4“/1%% éﬁ%r(frﬁﬂpyg&ﬁl 2- Qrgéél}ﬂ_g gﬂ}/l 1580;131& cFZlﬁle créd%%ﬁl(dﬁe was

purlfzaddq{ﬂ f&ﬂsbchm(n@]qg@pb}gﬁ‘}tﬁdﬁ Yangs @s eluent). MS (ESP): 245 (M+H+) for
57 6@,
oty RS T SRRy Tb By P 12 i, BRb it dB g s.08

GiIHMQﬂﬂﬁuﬂH%nedlate 7 19, 4.24 mol) was dissol ved
in thionyl chloride (5 nm) and refluxed for two hours.
It was then concentrated to give the desired product
Intefthédife 4or own oil, 1 g). NWR (CDCI 2): 1.37 (t, 3H),
: di 7

8&r boxylic

To a 0 °C solution of ethyl 2-chloro-4-(chlorocarbonyl)-1,3-thiazole-5-carboxylate
(254 mg, Immol, 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. NaHCO; 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 C1oH,;N,05S; NMR (CDCl3): 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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ONO11 d--(" LA SO To a solution of ethyl
2-chl or o- 4- (hydroxynet hyl ) -1, 3-t hi azol e- 5- car boxyl ate
w@ bovsmssIeai ate 8, 2.5g, | I mmol) in acetone atPOCGRa®7/004624
slowy added a sol ution of chrom um 20 trioxide
(2.26g, 22mmol) in 20% contl4Sul furic acid in water
(20nL). After stirring at room tenperature for 2 hrs,
i sopropanol (I nL) was adde® to quench unreacted
chrom um tri oxi de. TheNr ke mas diluted with
wat er and the acetope-#ag renoved. Partitioning with
net hyl ene chl ori de (x3)s T’rg/WIth MpSOH and
concentrating yielded a I\Bde solid (2.3, 90%. M
ES : 236 (M+H) for Cr7HeC S; NVR 1.26 (t, 3H), 4.31

( dThe2it)e, colnpo@it wabsydthesiZed(0fa éthod AMO%QMO%K@!@SIS of the
] GB 007/ 004624 -115- Internedi ate
IntersEiocy o8

Yarking wifa mgsediaing andp- @wlﬂma@oMé@&a 2BbRVHEdor
C“HQsszﬂg%'NMk (@D@h)(@ 935(st 3B b BHb t1834C1143‘38H1 21@“%*?15”?%)@

IYI m xt ur e of
2H), §t4ﬁ>(g, 2H), 4.39 (q,2 ), 775 (s, 1H).
2- am no- 4- (hydroxynet hyl ) -1, 3-t hi azol e-5- car boxyl at e
(Internmediate 9) and 1.95 g (14 mmol) CuCl2 in CH3CN
Intermi¢ddate 6t i rring at roomtenperature for 2 h, solvent

Eth -ghlr Ieo@- c?ﬁiorg nd(ljb nt -% f-f%?alzg C-)-C L l%een Up I n Et mc’
%Tﬁ—wag—was%vo&%ﬂﬁ—wes—vﬁmﬁé%—and once with

brine. Drying (MgSO4) and re(DDvaI of solvent gave 2.95
g of product as an oil. INNR DCI : 0.1 (s, 6H),
0.9 (s, 9H, 1.35 (t,ci3H), | q 5.0 (s, 2H).
Internediate 9 Ethyl 2-ams n = fh/‘ydroxyrret hyl)-1
3-thiazol e-5-carboxviate OGN N< | O/ SO

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-carboxvlic acid

0O

N~ ~OH
Ccl—< |
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;HsCINO4S; NMR: 1.26 (t, 3H), 4.31 (q, 2H), 13.99 -
14.15 (m, 1H).
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15 A solution of 5.0 g (37 mmol) of
3-chl orofuran- 2, 4(3H, 5H) - di one and 3.3 g (43 mml) of
wo biosesaa0 i n 50 m Et OH was heated at refl ux fPCT/GBR007/004624
Sol vent was renoved and the residue was dissolved in
water with IN HCl added. -Md&-aqueous sol uti on was
basified with agueous Na2CO3. Thick solids that
formed were filtered, rinsed with water and dried in
vacuo. NVR 1.2 (t, 3H), 4.2 (g, 2H), 4.6 (s, 2H),
Intermediate s 111), 7.8 (s, 2H). 20 Intermediate 10
Ethvl|23&1‘P6r9ﬂwhvdroxvmethvl) 1.3-thiazole-5-carboxylate
hT or o-4-[ (et hyl ami no) carbonyl | -1, 3-t hi azol e-5-carb
oxvlate 0O j N d-KNO O The title conpound was
synt hesi zed by a net hod N ogous to the synthesis of
25 I nternediate Cl
4. 2-Chl oro-5- (i sopr opoxy@ar nﬂ{- 1, 3-t hi azol e- 4-car bo
xylic acid (Internedi ate WOQ008/ 068470
PCT/ GB2007/ 004624 -116 12) was treated with
th}mﬂn@mﬂeéeraﬁ(tdompw&Wad@dd%do% wamlxture ‘ot 2.9 g (9.2 mmol) of
ety g e A AT ED SIS Sielbnyips nfemediate ) and .95 (14
mmo!/)n (Idﬁll;rmtﬂfy;CNnArfer gtmwng ot rOeiR ternperajimgdor 3 htselvigyastremoved and

the reé]%ue wgsE %ert 16253 2 ,Ac, gfl@ﬁ ngfg ggiél}(e:% 5'%1%;56, %Jéthgil\?{n(]lljafé _%%éjw%h

brinel Diyeiig1@de S0 @ addlreMet hlydf dol¢ @t gaver95 ¢ of product as an oil. NMR

oy Fudi R ddis BERIGRE aok? B2t Sy ana

thi ourea 110 ng, 1.40 10 nmmol) were taken in MeOH (5
and refluxed for 2 hours. The precipitated product
n_te_lm%t.éﬁllected by filtration, washed with MeOH and

Ethyﬁf hﬁ%o(égg&dwxym@@yﬁﬁsf %1328@55 &a%‘&zlaft@r C11H10N202S;
% .90 (d, 2H), 8.01

(d, 2H). Internediate 12

N
4
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,COj. 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
0

-
0
o<

The title compound was synthesized by a method analogous to the synthesis of

N
cl— |
S

Intermediate 4. 2-Chloro-5-(isopropoxycarbonyl)-1,3-thiazole-4-carboxylic acid (Intermediate
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15 2-Chl oro- 5- (i sopropoxycar bonyl)-1
3-thiazol e-4-carboxylic acid 0 j 0 C--<"NO SO A
wa@odoanssamo of 3 mL H2SO4 and 12 ni wat er were cPOI/68200/004624
an ice water bath, and 2.3 g (23 mmol) C 03 was added
portionwi se. The sol uti onlifs added dropwi se to a
cooled (ice water bath)solution of 2.74 g (11.6 mmol
12) wa trdaﬁ:@@sfl@lﬁﬁﬂonﬁclﬁbhw 10 pﬂo(xdlwﬁoml&mdétdh}dr9-4 (ihl@ro@@bonyl) 1,3-

thlaZOi hé)_%gfg!?xe ViR %CV&’;&{J tfa-]ﬁﬁ‘?ﬁ(c y&?lél e I&ﬁh I%:;)qo give

IntenMalﬂe MM@ B9): o5 m@m)tf@ﬂuﬁlmmzeg S IIs_Iggr opanal6H) 2.7 4d, 3H),
and stirri ng was continued for 15 mn. The
5.1 (Sgtﬁﬁulﬂbﬁﬁv(ﬁlslﬂ) luted with water, saturated with Nad

and extracted 3 times with Et OAc. The Et OAc was
washed with brine, dried (MgSO4) and concentrated to
Interoiediate?1186g of an oil. NVR 1.3 (d, 6H), 5.1 (m 1H),
4. S . 25 1 pter [ate 13 | sopropyl
Methyl % 152- 5’)‘[ 1o AL -1 3-thiazol e-5-car boxyl ate
WO 2008/ 068470 PCT/ GB2007/ 00

t-Butylnitrite (3.1 n, 23
a mxture of 3.4 g (16

of i sopropyl
2- am no- 4- (hydr oxynet hy)s<1, 3-t hi azol e- 5- car boxyl ate
(I ntermsdl ate 14

137 R Indiopsa 50
iRy e Oree € bksRrasts 1200 ks ¢ 47 vipy iopse 130 fig, T
mmofg %rétake‘%ﬁﬁwt&m ‘(@ﬁﬂ)%‘ﬁ& ReiRed WrchloaﬂdTl&mteﬁpn&té\hhﬁdﬁt was

luted with 1IN HO and extr
colle@s(ct bsaﬁlttram washsd e thVieQHand deigd (3&5 &%&é—é fﬁ%&fgﬁ“

AR 2| 7’92@ £ 11he7 5Pldv ens, swagd,enpved to
C“Hg’uﬁg&%s S3Ué~);]§ ) Srl ?ﬂ?ed bdy fl ;sh f:(hr omat ogr aphy
(100% DCM wi th gradl ent elution to 20% Et CAc i n DCM

Itto 2the desired product (2.75 g, oil). NVMR 1.3
—@éﬁ"g%%?—, 4.75 (d, 2H), 5.1 (septet, 1H), 5.4 (t, 1H).
2-Chiddo-bHilsepiopalivaireoriyl)-1.3- thiazole-d-carboxylic acid

0

0
°<
0

A solution of 3 mL H,SO4 and 12 mL water were cooled in an ice water bath, and 2.3

4 -1170 NCSO- O
nol ) was added slowy to

N
cl—¢ |
S

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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| sopropyl 2-am no-4-(hydroxynethyl)-1 3

-thi azol e-5-carboxylate 0 S N{" I O- O A solution
W@12008/0684¢B7 i nnmol ) of 3-chl orof uran-2, 4( 3H, 5H) PdI/GB2007/004624

and 3.7 g (49 mol) 15 thiourea in 30 nL isopropano

was heated at refluxed oveldi-ght. Solvent was renoved

and the residue was dissolved in water. The sol ution

was treated with aqueous NaZO3 precipitating solids.

The solids were filteredy_washed with water and dried

in vacuum NVR 1.2 Eg—<6H), 4.55 (d, 2H), 4.9 (t,

1H), 5.0 (m 1H), 7.7 (sS™2Ky9=%0 Intermediate 15

Met hyl 4-acetyl-2-chloro-1, thiazol e-5-carboxylate 0

N SOO O t-Butylnitrite (1.12 nL, 9.45 nmol) was

addﬁiﬂylﬁﬂtmﬁ(’;}/l 1., 23 Hinxhol) Wa@ﬁddaféﬁlmyvlly th-aamnixtuyd of 3.4 g (16 mmol)

o 2-a hi.azol e- 5- 0 e (1. 6. 69 I
ot L S DR LA Bl Sk B My By TBlgha 3.2
g (24HHRENCHEL S 56 hilF CIITN 8 robRashpeapR! Afief Rirfii foP2 Rours, the
sol vent was renoved and WD 2008/ 068470

reactipT acRROU 9wt aonqops NaF0saad fiied wil I NIKepnd sxirgpted
with EE(%LC ‘T[1)1 WhiERY Ww%@@%haNtH@P %rlﬂ‘é EnL] &Wer@ﬁﬁén@ﬂﬁﬁ sulfate.

rine. Drying (MgSO4) and renoval of solvent
Thengbw@l@noagyeobvest odinstanzdl tagt vesisipufifiectty fgsh chporatogeky
(1003 5 sl o Srp o L BLDIE U Ao
g, oild. NQAR._B3Qd, 6A)sbTutd, 0H),5t 1 GeBat, HHY, 59 (m”t@i)) nmet hyl
2-chl oro- 4, 4- di met hoxy- 3- oxopent anoate (I nternedi ate
17) and 1.8 g (24 mmol ) thiourea in 50 mM EtOH was
Inteif@figtd 18t reflux for 3 h. 10 Solvent was renoved and

the resjdue dIS n 1:
W&ﬁ\\l’\goxvmet —\{ %dth{azole -5-car’ %}eﬂt/lgt%e SN HO and

0]
O
o<

A solution of 5 g (37 mmol) of 3-chlorofuran-2,4(3H,5H)-dione and 3.7 g (49 mmol)

N
N— |
S

thiourea in 30 mL isopropanol was heated at refluxed overnight. Solvent was removed and the
residue was dissolved in water. The solution was treated with aqueous Na,COj precipitating
solids. The solids were filtered, washed with water and dried in vacuum. NMR: 1.2 (d, 6H),
4.55 (d, 2H), 4.9 (t, 1H), 5.0 (m, 1H), 7.7 (s, 2H).

Intermediate 15

Methvl 4-acetyl-2-chloro-1.3-thiazole-5-carboxylate
O

ci—¢' ]
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 CH;CN .After stirring at room temperature for 2 h, solvent was removed and
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was heated at reflux for 4 h. Acetone was renoved and
t he aqueous residue was neutralized wth 50% NaOH and

wo b@ns/obsag0 fi ed wit h agueous Na2CCO3. Preci pi t at BAT/EBRI0AH04624
were filtered, washed with water and dried in vacuum
NVR. 2.4 (s, 3H), 3.7 (s,-3H; 8.0 (s, 2H). 15
Internmedi ate 17 Met hyl

the résidutelvars daldn 4p ih B A whicB-vois eyasinddenidrassewittd 1 WNIOCGind @cOwith

brine g e %(?)4) gn% reéno(vngggr%{y\fle\z}lat g3ye dg ﬁglgsﬁk gygd};ctta(s) af;jl oil (1.21 g). NMR

(CD@lgﬁzcﬂ(geII-t)pxy(§3m>}opent anoate in 30 nl DCM cool ed in
an ice water bath. The 20 solution was warned to room

tenperature and stirred for 1 h. Solvent was renpved
Inte@h&liddeqe resi due was taken up in Et QAc, which was
vvasﬁed vvlth vvater and brl ne. Drying (MgSO4) and
frageiy]l-pmingt A, tpy-cgbaxydatef an oil. NVR (CDA
15(s 3H) 325(25 6H) 68(5 311), 5.3 (s,
1H). 25 Internediate 18 2-
( Et hyl am no) car bonyl ] | py | di n- 3-yl
-N-(1-rmethyl -1 _phenyl -103. -t hi azol e-
5- carboxam de WD 2008/ 068470 IPCT/ GB2007/ 004624 -119-
ON-~ NNSN 0 HATU (0.0% ng, 0.225 nmol) was

ad
% u‘ﬁ?% ?nf ?g ggrﬁgrﬁg ]rgertn y?] % chloro 4,& d1m§th01<35 -3- oio%@ntanoate
(Intermemlq;q d)‘F)ng 1deg Gdayholy ttawireh l(lEﬂalﬂﬂlt@IﬂWa,s Hebted amyeflik 05 h.

Solvifigtak rer%v%?la&?‘fhg resjde s MBI R - 410 ﬁgj 11 4o e Rution

was heaedent selfluk éorfél((j)l[ Acenbomds ﬁemdvE@arm thé b@&ﬁﬂﬁ‘ésﬂmd WisSfutralized
& nd, ext racte th E The prod
W“héyb é‘g"%ﬁ% ard e‘aB?%lff‘Fé‘ Wlﬂ’ea%‘?%wz‘;& PF?CIRAE?d@BHICFSéW%&“Wd
washed Itithatdt&@and VASOHRL Wik NMRes 4 a0 dH 3@“@ 3@r(s,eg)( 20
ng). MS ESP : 410 (M+H+) for ng?SNS Q%Q)dlo( )’
Internmedi ates 19-21 The foll owi ng conmpounds were nade
Inteiedteghal ogous nethod to Internediate 18. |Int
Conpound Data SM 19 N - Cycl opropyl -2-(6- M5 ESP : 493
Methe 2nehlopo-4. Adimpthpxing sandpeatahoriy | | ani no
}pyrldln 3-yl)- N5 (I\/H—l|+? for 25

Cl
00
)I\n)\ﬂ/O\

0 @]

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 m! 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 (MgSO4)
and removal of solvent gave 6.1 g of an oil. NMR (CDCls): 1.5 (s, 3H), 3.25 (25, 6H), 4.8 (s,
3H), 5.3 (s, 1H).

Intermediate 18

2-(6-{[(Ethylamino)carbonyl]amino} pyridin-3-y1)-N-(1-methyl-1-phenylethy])-1,3-thiazole-

5-carboxamide



(1-nethyl -1 -phenyl ethyl)-1, 3-thi azol e-4,5- C25H28N603S

dicarboxamde o ONN N SN O 4 20 N -Butyl-2-(6-
wWO/B0B8470 509 Exanpl e PCT/GB2007/004624

{[ (et hyl am no) car bonyl ] am no} pyri di n- 3-yl )-N5- (MH)

for 26 (1-methyl-1 -phenyl#®hyl)-1, 3-thiazol e-4, 5-

C26H32N603S di carboxam de ~-N)-N/ \ NI N~~O N N~

O WD 2008/ 068470 KT/ GB2007/ 004624 -120.J0nt Conpound

Data SM 21 2- 6-{1L( t arbony'no
}pyri di n- 3- = ’\Ee %HE‘@ oL e
yl)-N-(1-nmethyl -1-phenylethyl)-1,183- A0or C25H25N502S 20
benzot hi azol e-7-carboxanide 0 /NON/ \ N N S ON
I n iabe 2 hy| .
1- g‘trr)E/ﬁF (ﬂé)"‘}%g %GZE%Q%“@ ‘ngoe}dfjrflcmoc?qsl?}%fl °h&%- car boxyl at
{[(ethylaﬁ}'rﬁ)cﬁ)abohb/lﬂiqrﬂinﬂ}pyﬁdgﬂflf,@n%-mﬁshz_slﬁaa%%}bcﬁtyh?/l)acid (E}iamtple 17, 60
- (di me 0) - 2-(2-fl uoro-5-j odobenzoyl )acryl ate
mg, 66@5‘@6@&@%@%2 ”21’1@4 f@",mi). %96 cHmplamine {28 meafdPS menohLin 3 mL
DMBMA e 8iifrih € B bAltethSeriafe b ©R1Rflrs, the mixture was diluted 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- CysHogNgO3S
dicarboxamide

o
AL
o]

20 | N*-Butyl-2-(6- MS (ESP): 509 Example
{[(ethylamino)carbonyl]amino} pyridin-3-yI)-N°- | (M+H") for 26
(1-methyl-1-phenylethyl)-1,3-thiazole-4,5- Ca6H3,NgO5S
dicarboxamide

0
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with N-butylamne (0.115 nm, 1.17 nmol). The reaction
m xture was stirred until a yellow solution resulted,
w0 b@s/ocsamcent rat ed under reduced pressure aftePClLGB2007/004624
Pot assi um carbonate 10 (220 ng, 1.59 nmol) and DVF (4
m.) were added to the concB#krate, and the reaction
m xture was heated to 70 C for 3 h, cooled to room

D

av the reaction mxture vwas noured. into vater
21

e(6sG(Bthylethiae)chthonsdamineloyeidint et ¢ MBES 460(MHEDh | Example

ved in met ri de d

c}lyﬁ%gtl e&@é@hg&petﬂg@a?ed pressur (!I?(%é?z gl%\S/IESrtth@)tl 20
drepatiniazola 7-chrbugesnife aced on high yac to 15 renove
eS| dual sol vent. M5 ESP : 400 (M+kH) for CL6HL81NQ3i
—@}4< :7Hz, 3H), 1.28 (t, J= 6 Hz, 3H),

33 (m"2H , Y1.71 (m 2H), 4.22 (¢, J= 7 Hz, 2H),
.35 (m 2H)° 4 (m 1H), 8.05 (m 1H), 8.50 (m

Int t Aindr €, and allowed to stand |owerni ght. The $SM

OO<""

-

FQ, 8.70 (s, 1H)~ Internediate 23|20 Ethyl

2-(Z-fTUoro-5- r 0OdODeENnZoyl ) - 3- ( Z- nor phol 1 noet hyl am no) a
crylate WD 2008/ 068470 PCT/ GB2007/ 004624 -121 0 O
Intelﬁhéduﬂe@l) OA suspen5| on of ethyl

dahenzoyl ) acryl ate
526 . et hanol (2.500
nL) and dlethyl ether (5 nL) was 5 cooled 0 C and

4- (2-am noet hyl ) nor phol i ne ng, 0.79 nmol) was
added dropwi se. The rés yture was stirred for 3
h, then concentrated un “dué@d pressure to give
the deisred product (358 ). M5 ESP : 477 (M+H+) for
C18H22FI N204. I ntermnedi ate24 10 Et hyl
6-io0do-I-(2-norpholinoethy?)-4-oxo0-1

gogllf{l%%}%s?g# IOM g{f& ; ((%met (})f a\r/rlm?cg)e2-(%-frl)uolro-g-ioci_ébgr'l\goyﬁézrylate

(wo%o()@/ofdmﬁ r05%d, 9heeRzn Y dtharof Iﬁpy Ahedrh Regichiira wias &):zﬁed
late 15 &Interrredlate 23, ng, 0.75 nnol)

with b busriee O BBl DG Ré TASPRBI 156 R bl Afeflow
soluﬁ\@?ﬁeg.géh &fled DndQfirafedBlerdedliced Pﬁss‘h?eaﬁte} P B PR ciYBSnate

to roomtenperature, filtered, and
(220cmg1,de5r9t mabbdnd PYEF (4 mh)iwer agdesss theeondmiate panddhg Teagtion

mlxture wasqle\a{\fig tom/ iades ﬁ)r ql(,j Edoled to room temperature, and allowed to stand
overnight. The next day the reaction mixture was poured into water, and the solid that formed
was collected by filtration, washed with water, dissolved in methylene chloride and
concentrated under reduced pressure to give title compound which was placed on high vac to
remove residual solvent. MS (ESP): 400 (M+H+) for C16H1sINO3; NMR: 0.90 (t, J= 7 Hz,
3H), 1.28 (t, J= 6 Hz, 3H), 1.33 (m, 2H), 1.71 (m, 2H), 4.22 (q, /= 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
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hi gh vacuum overni ght (328 ng) to yield the desired

product. MS ESP : 457 (MtH+) for CL18H21l N204, NWVR
wQa208/068470 J= 7 Hz, 3H), 2.43 (m 4H), 2.61 (m PCEGB2007/004624

3.50 (m 4H), 4.22 (g, 20 J=7 Hz, 2H), 4.46 (m 2H)

7.67 (d, J= 9 Hz, 1H), 8.6%2fm | H), 8.50 (s, 1H)

8.63 (s, 1H). Internediate 25

Et hyl 1- (2, 2-di f | uor oet hyl ) £6-% odo- 4- oxo- 14-di h
qui nol i ne- 3- car boxvl a 52008/ 068470
PCT/ GB2007/ 004624 - 122 L0 I} N F\ J F A suspension

of et hyl

3- (di net hyl am no) - 2- (2-f | uor o- -|odobenzoyl)acrylate
(335 ng, 0.86 mml ) and 2, 2- dggguoroethylanlne (76 ng,
0.94 mol) in ethanol (3 nL) stirred at 5 room
temperature for 30 minutes. Th& reaction mxture was
concentrated under reduced pressure and dissolved in

&gg &%}g%g. gﬁ55|un1c rbonate ﬁ178 1.28 nmol)
gstion tsthyh &-(Figetislapmer 3{2s %Oraﬁdwflmn?%)e@rwbﬁ:
(Woma@s/dmem@ cholt %g7@ 7@1&%1) ) é?hath@rBOG e%gldtcﬂ thAQfer (5 mL) was

erature and {)OUFG into e tlt e conp

coolqdop§ rednd 42eeinsetaDaowhiobre (143 me b swaadiivisyadded dropwise.
The xfehétfoﬁzi‘ﬁlkﬁ?e @%tﬁlea?&% H‘ BM%ggbte& ﬁrgdé ?e;éﬁ%&l }?Qstsurte ?0 give the

renove resid wat er
deisres) predegt 23Na8g). MSFESP): 297 (M+Hﬁ):fo7CHszF$NBQ4 4.25 (q, J=

7 Hz, 2H), 4.96 (m 2H), 6.50 (t, J= 20 Hz, 1H), 7.73

(m 1FD, 8.08 (m 111), 8.50 (m 1H), 8.70 (s, 1H)
Intednmdédiato@di at e 26

*‘on of

2- chloro 5 (ethoxy carbonyl) 1,3
-t hi azol e- 4-carboxylic acid (Internediate 7, 2 g, 801

nol ) in dry dichloromethan(3 20 nL) was added oxal yl
chloride (1.37 nm., 16. )9and 2 drops of dry
di met hyl f ormam de. The i onknixture was heated to

45 C for 90 mnutes. After the conpletion of the
reaction, the reaction mxture was 20 evaporated to
dryness under reduced prié;g The residue was

t han

di ssolved in dry dichlo e (20 nmL) and was
cooled to 0 C, then 2,6-lutidine (0.97 nL, 8.4 mmol)
was added foll owed by addition of N, Ndi nethylam ne

(2A Mo15RbHH RR1 b1(2Ifﬁ%foaS-MB8125&15-@-"(2-m%lﬂf%linoethylamino)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
C18H21IN204; 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-( 2J2—diﬂuoroethvl)-6 -iodo-4-0x0-1.,4-dihydroquinoline-3-carboxylate
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m., 8.4 mvol). After conpletion of the reaction, the
reaction m xture was concentrated to dryness and the
wo e@sidosa7mas extracted with ethyl acetate (2 xPGDGBR)07/004624
The organic | ayer was 25 washed with 1 N hydrochloric
acid, water and brine (1 x18®-nl), and concentrated
after drying over anhydrous sodiumsulfate to afford
1.6 g (72.7% of the title €onpound as a thick syrup.
WD 2008/ 068470 PCT/ GBmegjgé -123 M5 (APCl): 263
(MtH) for C9H11Cl N2CBS; - J61.34 (t, 3H), 6 2.89 (s,
3H), 8 3.13 (s, 3H), 5 4.35 (g, 2H) Internmediate 27 5
Et hyl 2- chl or o- 4- pr opyl car banoyl -t hi azol e- 5- car boxyl at e
0O HO O SO~ To a stiffred solution of 2-chloro-5
(et hoxycar bonyl ) -1, 3 t hi azol e-4-carboxylic acid
(Intermedate 7, 1.0 g, 4.23 mM in dry dichl oronethane
( 26 suepensies obefd - @mﬂwlarnimbbh(?@um o deazogl)acRlae (335 mg,
0.3 TR TSR Ry e £1TER Q4 BB B Aol il P sRa w
roong smpketire for 30 niihetes. eBetreatiof mivtare wia sonmnirited @diebyeduced

pre g it of 1 O R A o SR e A tiughy wes added

to thmmcmanmu&b aat] the relicyRewss Heade o TEWIERT HDHRA SHEIEd to tBEm
e . was dissol veﬁl&ﬁn dry dichlor omet hane (20 ni)

temPSF?E'HE B Rgire nt? vatern, g tigle sommqnéufwaleé@ PAgppifpte Whiclp gas
colledtell bywdistrakfon add ﬁcé&lﬂoﬁ%hmﬁeﬁﬂgfﬂﬁgh@ﬂ) 1‘3{11095 f%@ﬁﬂhal%é}eMS

After conpletion of

@Qeﬂ@t(%ﬁﬂ tf%éjlflégﬁgw@n DR h?% (twds 7d¥m éHht‘k?aﬁt @/ +§ Hz, 2H),
soudsy s ptd o s s Seort st 4D (g0

1N hydrochl oric acid (1 x 50 nL), then drled over

Inteﬂﬂ&i{%‘%s sodi um sul fate and concentrated under vacuum
d 1.10 g (94% of the title conmpound as a

M@mﬁ@mwwmama 5{cbidxyliler C1OH13CLN2OBS;

20 NMR® 0.92 (t, 3H), 5 1.38 (t, 3H, 8 1.63 (m 2H),

6 3.40 (q, 2H), 4ﬁ0|(q2 |79(brs 1H).

I ntermedi ate 28 Ethy

2-chl or o- 4- |sopropylcérﬁg

N O

To a stirred solution of 2-chloro-5 (ethoxy carbonyl)-1,3 —thiazole-4-carboxylic acid

(Intermediate 7, 2 g, 8.01 mmol) in dry dichloromethane (20 mL) was added oxalyl chloride

Oc‘h’/azol e-5-carboxe O J

(1.37 mL, 16.02 mmol) and 2 drops of dry dimethylformamide. The reaction mixture was
heated to 45 °C for 90 minutes. After the completion of the reaction, the reaction mixture was
evaporated to dryness under reduced pressure. The residue was dissolved in dry
dichloromethane (20 mL) and was cooled to 0 °C, then 2,6-lutidine (0.97 mL, 8.4 mmol) was
added followed by addition of N,N-dimethylamine (2 M solution in tetra hydro furan, 4.19
mL, 8.4 mmol). After completion of the reaction, 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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Cl S 25 WD 2008/ 068470 PCT/ GB2007/ 004624 -124 To a
stirred solution of 2-chloro-5

W@ etohossagar bonyl ) - 1, 3-t hi azol e- 4- car boxyl i ¢ acPdI/GB2007/004624
(Internediate 7, 1.0 g, 4.2 mol) in dry
di chl ororet hane (20 nL) wasl2ddded oxal yl chlori de

0.73 nm., 8.4 mmol) and 2 drops of dry

‘éﬁaﬁnhaﬁ MR fe ColTHEIN, Oa%;tNMR : 51 .84 i, SHYE2.89 €, Imegl 3.13 (s,

1HDt§4§§ 2%2r 1 1/2 h. The reaction m xture was cool ed
to gh1 nperature, and then 5 evaporated to dryness
under reduced pressure. The residue was dissolved in

hné“ di i ghl oronet hane (20 nL) and cooled to O C, then

ine (0.493 nL, 4.237 mmvl) was added

Ethyfl alchined- pRp v all Nt 701eSRBEORYataM ne (0. 360 ni,
4.237 mol ). After conpletion of the reaction, the
reaction m xture was concentrated to dryness and t he
residue was extracted wtH ethyl acetate (2 x 50 nL).
The organic |ayer was washed ytb~1 N hydrochloric
acid (1 10 x 50 nL), th riked over anhydrous sodi um
sul fate and concentrq}gm( vacuumto afford 1.183

g (96% of the title conﬁbun as a thick syrup. NWR
126(d 6H) , 138(t 3H), #3284 (m 1 H), 4.40 (q,
7.51 (br s, I nternedi‘ate 29 15

R S R I

(Ime(rmc;tam rddl gi4e2338M) Gh &@ c@amc&maanml (20 md>) Wabl @Rl oxalyl chloride

t ety amet 2- di oxahor ol an I ri
0.7 oy G4 3 and L8 sy dinchB pmenrmgs gk g honmbGRS.
reﬂupnad foadi (mfbf 0 1414, & fipr t}Q chihplBABA bf the ?éicﬁﬁﬁ(!\x}h%hc‘/@e[sq{?&ﬂttofed by

%3 were taken in a mcrowave via
cony, algaéa%géeap\m i? Iﬁ?t Yls§ehvia pprisciing 1tvm11ﬂemet¢14n01) the reartipn
mlxt\ﬁﬁiva@@d%raftéu ﬁo"lﬁyﬁé‘s@ﬁnc@f‘gdﬁﬁﬁ e%ﬁl% | Bk LA & ved in dry

ated to 100 C m nut e VI a m cr owave.
dlchkoegaqtha@ﬁ (34 I%Lharei cwa@d;sap €1 thema6- huehme(@msﬁmmm zandM) was

[ at ani c
o A o BB oSy O B2 a5 i Bl e
reactjgay tye reachen méxtaneovad comdnivatet tordagresindthesidhitiad @as Mb@cted with
the res

d i d shed .with
ethylsagLétEA%RE frire fe 0 \é?){/%i%r]cﬂ@’ef Ve 3@85&6‘3’.‘13“ hx ﬁcﬁfﬁiw@tid (1x50
mL).gbéri cthle(i%& e?lgycérohfsoﬂﬁﬁ-h sgultz@Jang Qbhbﬁ%atgcg&ndd@%%%%wgﬁford 1.10

OIS ok Ghgpottulien Bk Pt M@vl-av&fﬂ R O ROS:
NMI& NMHR.028 (31 8 (13318 2
1 H) QD) bES (0300 80663 G, 20y, o5 A gD 3.40Kq, HD2P0 s, 1),

Intermediate 28

Ethyl 2-chloro-4-isopropylcarbamoyl-thiazole-5-carboxylate
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-125- Internediate 30

N- (5" -brono-5-fluoro-3,4"-bipyridin-2'-yl)-Nethylurea
WO-200808470N - N Br H N 5 To a solution of PCT/GB2007/004624

N-et hyl - N-(5-fluoro-3,4"-bipyridin-2'-yl)urea

(Internmediate 29, 386 nyl124-48 mmol) in DVF (7 nl),

N- br onosucci nam de (396 ny, 2.22 mmol) was added. The

r ?5 ld's’édr&ﬂso?&loﬂto‘fgfthS W&B&)@Qaﬂb@nﬁpl C-thinghblsticarbetlylatacid
that tenperature for hours. The _reaction

(Interma@afp 4 1D bRswno iisudRver i @l A WaE aidgy galyfptoria
(. 73 rélanf%l:) E cgf %Qg %%d?rﬁghﬁhﬁmgﬁlﬂﬁn'ﬂ"ﬁe 1eRtRh niiRGire was

t hi osul fate sol uti on, water and
reﬂuxbd :mﬁ °(Tfve 1 1OhoT arvactidnayistureies epoleddo Bpet terpghalis, and then

evapolragtgc{ﬁ qerwbeg%d%rfdgare uced%‘gz%%lrg nlql% cﬁg%‘g%s@&@f@i‘ﬂr&y The

acetonitrile and dried
dlchlermQﬂhw;b 020 énlt)iahd eoctaho @AY tl&a 2;€r-\1utlﬁlhe (Qu#3treLsb?3 TompeBovas

added(r% lovgeq_]yy ad%ﬁ)pil o?% px(Ol\Zﬂ;i:gmm% %go(rgﬂ 2%_{7 ]?b%gm(i%r C%ng)tlon of

the reth% the 9%0(1&1 mlxtth'k wa8 céx&eﬁtﬁated]io kdiyness aﬁaiﬂ tl{et residudHyas dtrddted
I nter rre

(d, 1
with epth(lg;i'cetgp Qﬁg 58 _rrfl;)u gihg pgaypc lzﬁrebypq %ﬁiﬁ]ile tg; 1 I\?’ﬁfidéf’ﬂg;‘frtﬁ aé‘éd (1

x 50 ﬁ%h}t nhc91eh‘|~ %r%nﬁ%&l&gﬂrﬂoslddﬂg%ggg )?rﬁ? gfﬂ;@ﬁttdﬁéﬁ under vacuum to afford

113 ¢ [W/@rqflﬁw tatee:o@;@pumm a thigk syrup &NMRb | £6 (h 6B§/F\ 3&tAR), 4.24
ra 46 ng, 1.38 nmol )was added. The
(m, 1Hés4ﬁ5?%§£§’o?3ﬂ heated to 80 C and stirred at
that tenperature for 2 hours. Then the 25 reaction was
partitioned between water and ethyl acetate. The

Intenmpdiate 28 epar at ed, and the organic |ayer was washed
N—et@ W(ﬁﬂlfsﬁgdﬁi B?ghmnozsgheﬁﬁge sol ution, water and brine,
PCT/ GBZOO?/ 004624
F
/' N
O ——
P e
H H O\

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 Cj3H;3FN,0; 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, 1H), 8.69 (d, 1 H), 8.76 (t, 1 H), 9.26 (s, 1 H).
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-126 over magnesi um sul fate and concentrated. The
solid obtained was washed with acetonitrile and dried
WO 200gi0§s37¢ he titl e compound as an of f-white soPCTHGB3BD/004624
ng). MS ESP : 340 (M+l) for C13HI2FN4O; NWVR 1.07 (t,
3H); 3.12-3.18 (m 2H); 7-8B®-7.40 (m 2H); 7.68 (s,
1H); 8.15 (t, 1H); 8.34 (d, 1H); 8.47 (s, 1H); 9.36
InteripfediskéB0 5 | nternediate 32 N-Ethyl - N (6-fluoro-3
A'-blpyrldln 2 -yl urea F N ONL~ NHHN 10
Nro10-3 thiorond A -bip) DY -gthplurear e (I ntermedi ate 33,

0.40 g, 1. 64mm|) 2f|uoro-
5-(4,4,5,5-tetranet hyl -1, 3, 2-di oxaborol an-2-yl)pyridin

e (1.057 g, 4.92 nmmol), tetrakik
pal I adi um (0.189 g, 0.16 nmol), Jany cesi um carbonate
(1.16 g, 4.92 15 mol) were takan_yh a m crowave vi al
and degassed with nltrogen A di/oxane:water (4:1, 10
m.) solution was added he' vial [and the nixture was
m crowaved at 110 C fOH haif \an/ hour. The pal | adi um
was filtered off, and the reaction was partitioned

béIomaﬂutgmt(ﬂ’W—ahﬂ—]et(B1-)ﬂuoroa’§,I@'ﬁtﬁ}ﬁ}&;dltﬂll’%llﬁ@éﬁﬂlﬁeﬂ‘h&ﬂﬁte 29, 386
ar at.e anic | a s washed wi_t
me, SEPEPRDaR BT o b testra it GBS i, > s PeioDips added. The

resulidig $dutiohFRR heldtb &M FVErandBGRESt Wikt Rldeflnfe f@%hours. The
concentrated. 20 The resi due obtai ned was washed wth

reactign SRIsIS WY Rartitipngd betweerowatpt and clivprsiaiel The laezewwqr@separated
and tﬁ@&ﬂg%w {3 60w A ash B HESF) sodtfirt {/Iél&%lﬂf%te 591{1 &EF %ﬁc? brine. The

Internmedirate 33 25 N-(4-Bronop urea
orgamggaygyrwas/drigH ovey sprllplrnNulfm@aQ@cxgyce)ﬁf}memmder reduced pressure. The

resulfft %s{o%%&pag gtgeﬁ%& acet%ggr(ﬂ%%n@df%éu . tge t)le compound as an off-
whitectollid |(3)40(mgr) MSXESP):, 340 (M&Hy*)afoac@emmﬁmo Q9IRS 1106 (t, 2 H)56 14
(a2 T2 35 Wern985 ¢, 1300 617 553 % 4L LR ST 142871 (4, 1

H), 9.37 (s, 1 H).

tri phenyl phosphi ne

Intermediate 31

N-(5'-Bromo-6-fluoro-3.4'-bipyridin-2'-y1)-N'-ethylurea

F
7 N\
0]
P N
H H =

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,k then dried
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heated at 110 C for 2 h. The reaction m xture was

concentrated under reduced pressure and triturated
wowdaoks/oesaed onitrile, then collected by filteredP@€DGHR008/004624

the title compound as a white 5 solid (2.15 g). M5 ESP

: 243 (M+1) for CSHloBr N3@126-NVR (DMSO-dj S: 1.08 (t,

3H); 3.12-3.18 (m 2H); 7.16 (dd, 1H); 7.65 (br s,
overbidjgnesiurd 4ulfdts andlddnpenBrafdd. Tl solidhbtaPed Fad FashbliDvithQcetonitrile

and AR TRE RS Bk Coudtind Bt PR (20 et ML (HSBYAO K1) For

clgﬂlmm@aNMRsmr(&lm) m@srvsq{rﬁz}{ ﬁtss@i@%ﬁ{g?@g@wgﬁ&gﬁs (t,

l%— ridin- - AP-
1H); 3%’2@ EW—#]?)MI(?}tleﬂ) 5345 diBHlssr NAO mediate N 37 O
/"N ~L-N\ Br HHN 35
N- ( 5- Brono- 4- phenyl pyridin-2-yl)-N-ethylurea M5 ESP :
Interypadipter32) Inter- for Cl414Br N3Q E\lI\/R gﬁi;jl ateN EJ—CBCés)H
t . 3 3.42 (m ~ r
N'Etﬁl'ﬂu"'.u - — . 1H): 7.42-7.46 (m 5
H); 8.34 (s, 1H); 8.84 (s, | H W 2008/ 068470
PCT/ GB2007/ 004624 -128 Int Corrpoung Data SM 36
N-{5-Bromo-4-[4-(trifluoronethyl)-}, 3-thiazol-2- M
ESP : 410 (M+l) Inter- yl]pyridish-
-N-i sopropylurea for CL3H12Br F3
and TFAA Q

N-(4-bromopyridin-2-yl)-NV-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 Ci3H;3N,O

Intermediate 33

N-(4-Bromopyridin-2-y1)-N'-ethvlurea
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N and TFA. ONNBr HHN Internediates 37-38
I nternmedi ates 37-38 were synthesized as descri bed for
WO paos/06sd at e 32 using the 5 starting materi aPCT/@82007/004624
i ndi cated. Int Conpound Data SM 37
N-3,4' -Bipyridin-2'-yl-N ekt urea MS ESP :
Internmediate 34 243 (Mtl) for and 3-(4,4,5,5- N
CIBé divdOretod thrtaombpiyidin-0-aNime-(2 I, 11.56 @nddl)Hin dhloroform (10 mL),

T A U ————
heatddnt @TOETfoRD . Jrhe 24h4tidMhidurt Was 881 enthatédt BB Rduced pressure and
t,tuphenyl boronic O~ ~acid HHNInternediate 39 N {5

Titur]

Bicd) %t_h&s:ftgni(ql?,i then colleted by filjerad to give the title compound as a white

solidgz.tlk" gzol -2-yl I pyridin-2-yl}-Nethylurea WO
008/lg 68470 PCT/ GB2007/004624 -129 FFF N\ S O
MS (ESR): R43 (M+Br foHCH BN Oni xt ur e of

HNAI RO 6 0 I R 25258 (G gt BB Yink 7 Bt SHE 7+

(s, 1M} 8.02.(&, 1§Y); 3288, iHpl ) in DCM (30 ml), TFAA

Intermediates 34-36

Intermediates 34-36 were synthesized as described for Intermediate 31 from the

indicated starting materials.

Int | Compound Data SM
34 | N-(5'-Bromo-3,4'-bipyridin-2'-yl)-N'-ethylurea MS (ESP): 322 (M+1) | Inter-
J \N for C13H13BrN,O mediate
— 37
0
= N
H H N=

35 | N~(5-Bromo-4-phenylpyridin-2-yl)-N'-ethylurea | MS (ESP): 321 (M+1) | Inter-
for Ci414B1N3O; NMR | mediate
(CDCl3): 1.21 (t, 3H); |38
7\ B 3.33-3.42 (m, 2H),
N= 6.90 (s, 1H); 7.25 (s,
1H); 7.42-7.46 (m, 5
H); 8.34 (s, 1H); 8.84
(s, 1H)




(1.128 nL, 7.99 mmol) followed by TEA (1.113 m, 7.99
mol ) were added. The reaction 5 m xture was all owed

WO 008106847@Ver ni ght at room tenperature, then aPCL/B8r007/004624
150 uL of TEA and TFAA were added and the reaction
m xture was stirred for add$ti onal 3 h. The reaction
was concentrated under reduced pressure, and the

L 0End@s partitroned between t®dtaand et hyl SM

Int g
acet te. The layvers were separate and the organie

36 Hy{éFBm %@lﬂfﬂ*‘lmmﬁhﬂbfdl3uﬂllaboleﬂar HABAESP): 4H) d+10n| Inter-

ndrled over n te .
A@&Wé g‘tyEdN dﬁ?fé 1éra"iljced 10 pr e%ﬂfegh%ﬁggﬂ‘@ght fifat
yel | ow solid Fokft,al ned was purified by normal phase|@desd
VeOH i n di chl'ononet hane to 3% MeCOH i n di chl or onet ha?%)
0 give 520 ny f the product. MS [ESP : 396 (Mtl)
C12H10Br N3G, NI‘bR 1.07 (t, 3H); 3.11-3.17 (m 2H); TaddTFA
t, 1I—|)O 8.35 (’sS 1H); 8.50 (s, 1H); 8.77 (s, 1H);
i&r( H) Interrredl ate 40 1
5 &roxy-4-(trifluoropethyl)-4
b-di hb'drcﬁ hiNazol - 2-yl ) pyridin-2-yl)-3- isopropylur¢a F
FF OH N\ S ON- NBr HHNInternediate 40 was

synthesi zed by a nethod anal ogous to Internedi ate 39
synthesis 20 starting with Internediate 45 and
treating it wwth 3 -bronmo- 1, 1, 1

Interideliatds49LIRPr Opan-2-one in acetonitrile . M5 ESP : 410
—{E%rr;—r-—‘cmmzsr F3N4OS I ntermediate 41 WO
2 008/ UBBUFG TS TY eBsrulrsFed spdesciibeddor Intermediate 32 using the
hydroxy-4-(trifluoromethyl -4~
startu;slg_ 1&?&25%1? g%)]ﬁlélcgt%

|azo 2-yl)pyridin-2yl)-3- ethylurea F F F

HO N S
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-
— N C13Hi4sNLO tetramethyl-
O
1,3,2-
=N .
H H N= dioxaborolan-2-
yDpyridine
38 | N-Ethyl-N'-(4-phenylpyridin-2-yl)urea MS (ESP): Intermediate 34
242 (M+1) for | and
Ci4H15sNs0 phenylboronic
O .
M 7 N\ acid
N7 N
H N

Intermediate 39

N-{5-Bromo-4-[4-(trifluoromethyl)-1.3-thiazol-2-yl]pyridin-2-yl} -N'-ethylurea
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20

O./~-N~ NBr HHNSJ5
3-Brono-1, 1, 1-trifluoropropan-2-one (2.260 nL, 21.77
wonwB)essas added to a m xture of PCT/GB2007/004624
5- br ono- 2- ( 3- et hyl ur ei do) pyri di ne- 4- car bot hi oan de
(Intermediate 42, 1.1 g, -32%3 nmol) in acetonitrile
(25 nL), and the reaction m xture was heated at 80 C
for 4 h. After a clear solutioR Fesulted within an
hour, and the sol ution was conce ated under reduced
pressure and the resulting residye was partitioned
bet ween water and et hyl acetat@k e organic |ayer 10
was washed with water angl brine i ed over magnesi um
sul fate, then concentratjed u reduced pressure to
give light yellow sefTH; [ "purified by normal
phase. col um chronmat ogr pahy S|I|ca 2% MeCOH i n

dihl i H{I@Bf‘f&gﬁbﬁoﬁlo% . Mytil(tﬁﬂﬁ&lo%fh%maaﬁ}d&ﬂnazorz-

gi've e tit ound as a white solid l
yl)pyﬁﬁﬁ 2-y1M4etl(yﬂMe) (m@med@r@mzerg;éna@msolmw@ M @Q k), TFAA

(1. 12; ;91_3 7%8 nerB? %%o%lf(}ybnh b% %Q (% 169 1&?@} 9§]r5%01 %feﬁeoaﬁ)(igcg Tﬁlekrl):actlon

mlxu(rs waéiﬂlowedltﬁl btfravechight & rd@m temperature then another 150 uL of TEA and

TFAzpiqure zlf‘%eg gsdg thet n 'qu%rrgfx%‘,tg %%ét&%eaefﬂﬁaf%ﬂrgg%t ‘UPS rgfatron was
concért@fe@'ﬁﬁd&Téﬁm@d P¥dsufegintiohé soidue olak parmdred@bmteem wett atdecthyl
43, 1. g, 4.35 mol) in

TH
acetat_ea;l(b%%erg wegeasggqrgte@ fme}grg Qgane Elggerﬁsmg P%a‘sh vgth %Qg]élg} l?lge%rbonate
solutﬁhx&l&%reaﬂﬁacﬁm% he&th Jrlfelﬁtoe& th nZQurQ sﬁMﬁE Bhddincentht:dsatiérdeduced

ormed was col |l ecte filtration angméﬁ@ggq
presswiet Fharkighttyellqyy enlidcbtained wos pa@ﬁrdr Bangspakriese (1 n

oSG N TEATRPATNED  gempinding i, ws s,

396 (Mt DYoL GHABYN AL DMR 1. 075t 3B; HEN3- 16 (@, 2R);-T.24 iy 83545

o ASFBYEIERCRAISNE (dgh22 L. 14.28 D) ves adced

Intermediate 40
1-(5-Bromo-4-(4-hydroxy-4-(triflucromethyl)-4.5 -dihydrothiazol-2-yD)pyridin-2-y1)-3-

isopropylurea
FF

F
o
N ]

0
>\NJLN‘(/t\§:Br
H H o 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 C;3H;,BrF3N4OS

Intermediate 41
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5 5-bronoi sonicotinate (3 g, 12.98 mol) and
chloroform (12 nL) in a mcrowave vial, and the
WO e®aloss4mg nmi xture was heated at 110 C for 3 hpCT®2007/004624
reaction m xture was concentrated under reduced
pressure, and 50 nL of 7N-H®mronia in MeOH was added.
The resulting mxture was stirred at roomtenperature
1-(5-BYdhdi @drhy @0 gy-a FHITRBEIRLISH -4 PAeHy df Bl d Ipeaaidey))-3he
resi due obtained was washed with acetonitrile to give
ethylyteg ¢t e conmpound as a white solid (3.5 g). 10 M5 ESP
» 287 (MF1l) for CL9HL1BrNAO2 |t ernediate 44

N- r 5- Br ono- 4- (4-ethyl-1 3-thiazo§i§-yl)pyridin-2-yH

-N-ethylurea N"° S OB HWJo To a mxture of
5- br ono- 2- ( 3- ethylureldo)pyrldln\ - car bot hi oam de
(Internediate 42, 1 g, 3 30 nmol »$n ethanol (25 nlL),

1- br onobut an- 2- one (0. 33 30 nmol) was added,
and the reaction m to 80 ' for 4 h,

then cool ed to room terperat uNe/ concentrated under
reduced pressure, and the resulting solid was washed

with acetonitrile to 20 give the title conpound as an

of ¥-Bwdmnd-&, 1 datkiifldofofidpar¥@ione (ERIOSEL ; 2 13560 Mb1) )wak @ﬁded to a mixture

of 5 g‘lsHl%BI%tlﬁgErfMHﬁrﬂdmél éa?b(glax}_%rﬁlide él%ten%pélate;%{slﬁl €83 63( r%hlol)
in acdtbhitril® (BB ndL9, ana"tﬁe refotiof nligtureldlls heBted Bt €05 °C #d-h. After a clear

| ntermedi ate 45

solutipnppsyifed ithig ap élewp gl the PRRE) eprqonseniated e ade sedyrskiTesgare
and tﬂ@e@ﬁﬁ% Qe@i%ﬂg Q'af [gzgll%%@ @gﬁx@%@gﬁ%r an ’_Eé\flatps Tlg l'g%/anlc layer

he title COI’TpOUﬂ esl ze
was Veshpdwith rwte@ g@djbrnteodltlerdeovgymagt@smgl smifatlentﬂlem pangergtaged4@der

oS IO U DSBS 00 TR R
chrothatbgnpatgd(saice, 246 MeOH in dichloromethane to 5 % MeOH in dichloromethane) to
give the title compound as a white solid (470 mg). MS (ESP): 414 (M+1) for
C12H12BrF3N,0,.8; 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

H,N

o S
RN 2 .

H O H N=

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
CioH1; BiN,OS

Intermediate 43
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5 -Brono-2-(3 -ethylureido)isonicotinamde HZN O O
N~ NBr HH4 10 The conpound was synt hesi zed by a
woretosoes4anal ogous to the synthesis of I nter neRCHGB2003/004624
starting with nethyl 2-am no-5-bronpi sonicotinate and
2-i socyanat opropane and-d&honi a solution (7N, MeOH).
M5 ESP : 303 (M+l) for CloH13BrNAQ2 15 Internedi ate
5-Brofhb-Mal ShPmemmidnlichtibimide | uor omet hyl ) - 1

3-thiazol-2-yl Il pyridin-2 yl)-N(sec-butyl)urea F F F
NS ON~-HBr HN The above conpound was

synthesi zed by a nethod anal oggNis to the synthesis of
20 Internediate 31 starting wt ot er nedi ate 48 and

treating it with TFAA angd T ESP : 424 (M+l) for
CL4HL4Br F3NACS | nt errgei-at-e(48)—Br '

1- (5- Br onp- 4- ( 4- hydr oxi- 4-'ft MNF1 uor onet hyl -4

wsERRI Bk e By A i g g 1S BREor ol G
5-broolNbmicstinBte (31d, N Fhemtoil) dné chiongfomn () 2wek) i pmibesiayediabgnd the
1result:?ngnrgitxI’crl]l(laé:l wgs ae!at(;)e %BEI fl()t °% gop $n° l?et rlga?c%f.o% rr(l)l)f(ture 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 CioH 1BrN4O;

Intermediate 44
N-[5-Bromo-4-(4-ethyl-1.3-thiazol-2-yl)pyridin-2-yl]-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
C13H}sBrN,OS; 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)pyridine-4-carbothioamide
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Internediate 39 starting with Internediate 49 and
3-brono- 1, 1, 1 -trifluoropropan-2-one in
wae@sos4roile. 5 M5 (ESP): 442 (Mtl) for Cl4HIPGr/NBORF004624
I nternedi ate 49
5- Bronp- 2- ( 3- sec- but yl ur erd33 pyri di ne- 4- car bot hi oam de
HZN S ONUHDBr 10 H 4~~ The title conpound was
synt hesi zed by a nethod anal oggis to the synthesis of
Internedi ate 42 starti ngd/\nth | nj=ePnedi ate 50 and
Lawessons reagent i n\THF. I\/S P): 332 (M+l) for
Cl1H15Br MGOS 15 Int =Br onp- 2- (3-sec-bu
I urei do)i soni coti nam deHH2 ON®O N,~-H Br H N The

d th d | o to.th
oy e BPuS N SRSt nahed SIRG RilbFesmbeHy L
Interﬁledﬂterm’. -sEar i gOwrioh Bm%tedrmﬁb&d %wggggya%a %@?Iuwg%{ef and
: : or
—%%é%@%&%ofﬁt@@% e 51 1-Ethyl-3-(5-(4 4 5

5-tetranet hyl -
Inteinélifpeagor ol an- 2 y1) 4-(4-(trifluoromethyl)thiazol-2-

FF NS OO N~ NBHH

H,N
o 0]
>\N/U\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 and 2-isocyanatopropane
and ammonia solution (7N, MeOH).

MS (ESP): 303 (M+1) for C1oH13BrN40O,

Intermediate 47

N-{5-Bromo-4-[4-(trifluoromethyl)-1,3-thiazol-2-yllpyridin-2-y1} -N'-(sec-butyDurea
F

g F
5
Y
0]
\/LN/U\N/\BI‘
H H N=

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;4B1F3;N40S

Intermediate 48
1-(5-Bromo-4-(4-hydroxy-4-(irifluoromethyl)-4,5-dihydrothiazol-2-yl)pyridin-2-y1)-3-sec-
butylurea
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1- (5-brono-4-(4-(trifluoronethyl)thiazol-2-yl)pyridin-
2-yl)-3-ethylurea (200 ng, 0.51 mnol),

W@ 2eb3M68440 , 5, 5, 5" | 5' - octanet hyl -2, 2' - bi (1, 3, 2- PCDGBR@7004624
| ane) (386 ng, 1.52 mmol), 5 potassium acetate (149
ng, 1.52 mmol), and -133 -

1, 1" - Bi s(di phenyl phosphi no) f err ocene- pal | adi um

di chloride (20.72 ng, 0.03 mmol) Fyere mixed in a

m crowave vial and degassed w thyapgon. DMSO (4 nl)
was added and the solution was hegted at 90 C for 5
hour (oil bath). The reaction was partitioned between
water and ethyl acetate. The | aygT8 were separ at ed,

and the organic Igsza$9E~ba extracted three tines
with ethyl acetate

c yaBer was 10 conbi ned
with the extracts, themt edf 'th wat er and bri ne,

drj ed over nesi u ve
a T0F G “BPRAR a0 PR 5&25,@ RAPESES hSdhysdrve.
InterB&IRO BN GraftiBdd With Intefinediaté GQEM hmrm),ﬁ:,&rtbﬂmgtb@rapamb})ne in
-4-[4-(trifluoronethyl)-1, 3-thiazol-2-yl]pyridin-3-
acetopitilgor oni ¢ acid (25 %
MS (ggnpl)l\lz;@jmJ,r)%l{émﬁ%B(m{ozgl uoronet hyl ) -1, 3-thi azol - 2-yl ]
pyridin-2- yl}urea (25 % which was used wi t hout
further purlflcatlon M5 ESP : 443 (M+l) for 15
3N403S Internediate 52
I—“t—“&kg‘ gﬂ:l\l—[4 phenyl -5-(4 4 5 5-tetramethyl -1 3
by lnreid? erd-gfirpotiogmidgrea O O 2,0 H H 20
The conpound was synt hesi zed by a nethod anal ogous to
the synthesis of Intermediate flystarting wth

I nt ermedi ate 35. The product obt d was a m xture
that was wused w thout, fu her rification. M5 ESP :
368 (M) for CZOHQQEQ& igte 54 25 Methy

2 chl oro-4-[1-(2-methoxH

il R R g e
InterﬁiledlaGeEZIsta@mgj\)@lﬂhyﬂtermeamed@.and Lawessonsrreagentp JEHy MS ESP): 332

-1, 3-thi azol e-5- car boxyl at e
(NH{+$€§P 55 0.55 g, 2.2 mml) was suspended in
gIaC|aI acetlc acid (20 mM) and concentrated HO (30
The sol ution was cooled to O C and a sol uti on of
Jﬂ@gﬂ@LﬂﬁLﬁltrlte in5 water (15 m) was added dropwi se.

5-Brénb 2L (35deb blity Reidd)isBnicoth@midd m n, the reaction was
sTowy warnmed to romntenperature and stirred for 1
hour. The reaction was follomeq+Ry LCMS and

2
o)
O

P A

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;oH13BrN4O2

Intermediate 51

1-Ethyl-3-(5-(4.4.5,5-tetramethyl-1.3,2-dioxaborolan-2-y1)-4-(4-(trifluoromethyl)thiazol-2-

vDpyridin-2-y)urea
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once conplete, a solution of urea (0.25 g) in water
(10 M) was added dropwi se. After stirring at room
wo eopossrure for 30 min, solvent was renoved uPHEGB2007/004624
reduced pressure. The residue was partitioned with
sat. NaHCO8 (aq) and Et OAcl34Extraction with Et OAc (X
3), drying with 10 M\gSO4 and concentrating yi el ded an
orange oil which was used w thout purification (0.20
g). M (ES) (M+H)+: 302 for q._11H12C| N3G3S; NVR 3. 34
(s, 3H, 3.62 (m 2H), 3.81 Fs,.F3H), 4.22 (m 2H),
7.24 (s, 2H). Internediate 55 15 Met hyl

2-am no-4-[ 1- ( 2- net hoxyet hyl ) i mdazol -2-yll-1
3-thi azol e-5-car boxyl ate Orl- . NN H2N--</ S O
N- | odosucci ni m de (9. SOg, s added to a

m xture of 7.52 gh}\ %1

3-[1-(2-net hoxyet ﬁ- 1HH i njdazo yl ] - 3- oxopr opanoat

e (Internediate 56) and 7.5 Anberl st-15 resin in
A0B(5bromoAAE- @@ﬂuomm@ihﬂyh@mlﬂrvlmrtﬂm YD) Botikylagea (98me, 0.51
he ) [ f [
mmcl P oS ST S IS AR BRI O8) nfly £ 20 1020
potassinen dcewmict(l49 msl S2kemwi)pnd h1'eﬁle(tdh)}]len;dpﬁmphlnd)fﬁg’@lcml-mlladium

AP AER D ) St PR RRE D B e

DMsroe Iﬁuﬁwﬂﬁiﬂd&ﬂ slmiw eslution w&Geatetl a0CE bes hm& (@il tiethl). 4THB

SR WIS (T TN T A

orgaﬁlgﬁ U@ a3k bakRRdYReb AmBSWAR U Nﬁc@ﬁ@Thé’@g&ﬁ@ By 6457 0
&B2007/ 004624 -136 | nsol ub?,e nat erj al

combmd with Big etsiyacts, thep avaplnd vaHuwatAd drigg)| 4r169bi°¥6ﬁ W%ﬁlum sulfate
and &E@erﬁﬁ s %1‘0@ E@iéhtﬂfrbﬁg sc%lﬂl t}{ﬁ?ﬁ%@ ﬁ)ﬁ‘ﬁl&&?éj(')fpcﬂe fedonthobid (35%),

{6- {mthmmm&onmms}-a%«m usmneﬂs'l)sljﬁ(lhrf'lZOi*lll)Yl]Pzﬂ@Q-%s

o
yl}uldai(dd Y zdich2vagbed3withompfinthanmaifieatiddl M3 (ESP)NM3NM+1) for
Ci3H22BF3N4038

Intermediate 52

N-Ethyl-N'-[4-phenyl-5-(4.4.5.5-tetramethyl-1.3,2-dioxaborolan-2-yl)pyridin-2-yljurea

Q o)
/\N/U\N 7\ B: i
H 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 C30H26BN303

Intermediate 54

Methyl 2-chloro-4-[1-(2-methoxyethy])-1H-imidazol-2-y1]-1,3-thiazole-5-carboxylate




NaH (7.84 g, 196 mmol of a 60% di spersion in oil) was
added portionwise to a 10 solution of 6.18 ¢

w@ bovsmssIedi ate 57, 34.5 nmol) of PCT/GB2007/004624
1-[1-(2-met hoxyet hyl)-1H i m dazol - 2- yl]ethanone in
100 m di net hyl carbonat e-1¥he m xture was heated to 90
Cfor 2 hour formng a thick slurry. After cooling to
roomtenperature, the nixture was slowy transferred
to 1IN HC over ice. Thegym xture was brought to about
pH 7 with NaHCOB, then Satlig with Nad and
extracted 4 tinmes with EtOAc.| T Et OAc was dri ed over
MySO4, then 15 concentra o-igi ve an oil that was
chr omat ogr aphed on sg¢j+ (100% DCM f ol | owed by
gradient elution to 50% DCM to yield the
title conpound. MS (ES) (MtH)/i: 7 for ClOH14N204;
NVR: 3.18 (s, 3H), 3.61 (m ®H), 4.07 (s, 2H), 4.52
( Mietl-anfing4-[( 52- rﬂeltﬁoxyetﬁylﬁ-lHélmlddon-yl]ZCB-thmzelerﬁechrbnmrlate

57 1 2- I\/bthoxyeth [) H- | m.dazo angne
(Intermedigge HOOR © LAnH hwawsa&rnd%mrﬁlaceaiscw il Fhigay

concJI]l’rr {lﬂdl '(jd"llng MridsoNRBANRS Y8 @dﬁ’@bnﬂ'a%\eﬂuﬁon bOsodium mtrlte in
util on g

5 Water_l(-lﬁ zl-l)mashadﬂgcbcﬂrhyw)se 1Hﬂpmtmx¥t@ @\ﬁg Hymig ths geastion yva%gowly
warme Fo?l%?lr?gkrfgﬁlgmg oa?ﬁd%?gg@ fot lq'goﬁr "Fh% 1858bPREs fRtbed BY LEMS and
once nmmmemya Mutﬂmmfhlméﬁéﬁghm witer (4@ mé)owwdéerd dropwise) Hfer stirring

st o e gt R i G Ao L L TR o e
was partitione@wia SatdNhCOgl (ampaﬂmsym FATBCRET IBER0MT/ (904 giving with

-137 with r Xtr Wi Wi.t h E
10 MgSQegqﬂ qp@gengp%ta&eylp%g fng o{ﬂggecgl 1}% W\%ggﬁgfﬁm oxtltt(;)ﬁl%gcatib% (0.20 g).
MS (85} %H)fexozaﬁah ZAERICINMLSOMMERBB 4/ BIBNS 62 1a2H )03 § e 3H),
an" oil that was chromatographed on silica gel (100%
4.22 oMol LbiedHby gradi ent el ution to 50% Et OAc in
DCM . The title conmpound (8.5 g) was obtained as a
mobile oil. M5 (ES) (MrH)+: 169 for 5 C8H12CN202; NWVR
QM%) 3.34 (s, 3H), 3.71 (m 2H), 4.61 (m
2 vt L&t e
15 Met amino (& -mbtibsxyelnAB 1S da}(kﬂ)gexalll 4 g?glggthﬁg Ct%gb%?#gﬁ
procedure described for I 10 Internmediate 54. Int
Conpound Data SM 58 Met R_2~¢hl oro- 4- (1-nethyl - M
(ES) (MrH)+: 259 for Internedi HEe\o9
1H1,2,4-triazol -5-yl)-1, 3 C8 CI:\I 2S

HN—</

°<

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.

20  The resin was filtered off and rinsed with EtOAc. Solvent was removed from the filtrate and
the residue was taken up in diethy! 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 agueous Na;COs.
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t hi azol e-5-carboxylate NVR 3.92 (s, 6H), 8.04 (s,
IHH. NN-NNN C--~SON O Internediate 59 The
wo loBoed4ng | nt er nedi ate was synt hesi zed as desPCT/b8aA007/004624
for Internmediate 55. Int Conmpound Data SM 59 Met hyl
2-am no-4- (|l -methyl - M5 (-H89-( MrH) +: 240 for
Internmediate 60 1H 1,2, 4-triazol-5-yl)-1,3- C8HIN502S
Insoldbild a6l & wars calldeedydyettlgatidiFand 3inet wedl wiltHvateB The s¢lgls were

aried i ey YerSoeid Dty Wers-cisty b DM g Tor <

(:11H12l @@Wﬁﬂmtﬁz@? M)t byl (3; 1H)L3 HBGWBH)JAHZJ(n'Z 2H), 7.91 (s, 2H), 8.41
azol -5 3-oxopropanoate 0 0 1 ~ON// 5
(s,2HaH (7.84 g, 196 mvl of a 6O%d|sper5| on |n oil) was
added portionwise to a solution of 6.18 g (34.5 nmol)
InterOfedga_tg %Gv met hyl -1H 1, 2, 4-tri azol - 5-yl ) et hanone (Onta,
— saki, |.; Fukuno, A ; Yamashita, M; Tada,
Meth¥l 3-[IK@wakthdeyettiyl)- Ehamdazhdryl A3 -oRpirbpanfat®93) , 41(7),
1226-3 1) in 100 m di et hyl cagrbonate. The m xture was
heated to 90 C for 2 hour forying a thick slurry.
After cooling to roomtenperattre, the m xture was
slowy transferred 10 to I} HCO jover ice. The m xture
was brought to about pH7 with HCO3, then saturated
with NaCl and extracted\\4 ti h Et QAc. The
conbi ned Et OAc | ayers er anhydrous
MySO4, then concentrated to gi an oil that was
c R¥ it 90z, 496 eundof & 60 Yetispgesion ip eBwaIdNed PTHigRMEES t9y2

solutg%??g 8§§t ( r{%é’lrtglleglateté)i , §9(gn§1tlc%§f ﬂ—ﬂ-(@thhO}nggﬁlyi)'-ltﬁ fmidazol-2-

yl]ethanone in 100 ml dimethylcarbonate. The mixture was heated to 90 °C for 2 hour

forming a thick slurry. After cooling to room temperature, the mixture was slowly transferred
to 1N HCl over ice. The mixture was brought to about pH 7 with NaHCOs, then saturated
with NaCl and extracted 4 times with FtOAc. The EtOAc was dried over MgSOa, then
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 C1oH14aN204; NMR: 3.18 (s, 3H), 3.61 (m, 5H), 4.07 (s, 2H), 4.52 (m, 2H), 7.24 (s, 1H),
7.61 (s, 1H).

Intermediate 57

1-[1-(2-Methoxyethy])-1H-imidazol-2-yl]ethanone

‘&

L

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 Al)
in 200 ml 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



g) was obtained as an oil. NWVR 3.78 (s, 3H), 4.11 (s,
2H), 4.22 (s, 3H), 7.94 (s, 1H). 15 Internedi ate 60
wab@siet4rowi ng conpound was synt hesi zed accor dPEYGBR007/004624
the procedure described for Internediate 54. Int
Conpound Data SM 61 Met hyd13Z-chl or 0- 4- (1- net hyl - MS
(ES) (M+H)+: 258 for Internediate 62 1
with Whtend @%@ ctedt twhide-whitlBE 10N 02 Zhke o ERAES EANSCIAFers were which washed

with b;1r§2c§r?e§xo¥/|1$ﬁtn%yyr¥§ﬁM?é§Oi f?%é ’cor?q ’rat%q t% _1ggl(esa§ ogl\'_?létdva\s 2' 0 -
chron}a%g‘?%#ﬁ%@ bﬁ‘%lﬁcaﬁgel MesoBy DCR1 8dlloted By gdivet éll)(ﬂlon to S O% EtOAc in

dazol -2-yl -1 3-thiazol e-5-carbhox

DOV D8 BampoiE (B S 007 PoRES - e Sl CUTRD': 169 §r
5 Cngyl%Nth g@@iﬂ.ﬁég'ﬁ) ‘(3'5?1314 %mﬁlg 3, ﬁ%n”@i@ §, h.61qm, adsedots 131, 7.26

(s, 11B: (1- et hyl - 1H-|mdazol 2-yl)- 3 oxopropanoate
(Internmediate 63) and 7.5 g Anberlyst- 15 resin in
400 mM EtOAc followed by stirring for 1 hour at room

InterhpidpRé sg ure. The 5 resin was filtered off and rinsed

W th OAc. Solvet was e edf mthe filtrate

! ke 5 Lesy i eormBng neb s Y eaidi oopap el APl o
10 Imeng@(;l%gal was filtered off and rinsed with additional
ether Solvent was rempved fromthe filtrate—and—the

Int r e€Slogaunds di ssolved in| P& m MeOH before add|| $Mon

of

of—4—F 621ttt ou : T S Nea -

58 1 g M?}leﬁé‘%h‘f(ffo'z‘h@ﬁ#ed ¥1hen ]?lﬁe(Eg})Nen;i‘L 2\/\%? O}rNEe‘rmved ﬁigecli_ﬁ{ Cdiate 59
tPQH-egmotu@szaSyu lB,Ben up cmﬂm@gs Na2CO3. 10 |

I nsol ub terial was c ct Y.k ti a

ri ﬁ%lé%Pl%éFP Y#ewat er . Tﬁ&ﬁ%(}%&o(g %@r%bi gsr :llgg i

vgcuo affording 4.51 g of the title conpound: (ES)

(M|-|—|)+ 239 ° 09H10N4328; NVR 3.48 (s, 3H), B.57

(4, f\l; 12 (s, 1H), 7.98 (s, 2H).
C|—</

S

<

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- CsHoNsO,S
thiazole-5-carboxylate NMR: 3.61 (s, 3H), 3.71 (s, 3H),
N 7.96 (s, 1H), 8.10 (s, 2H).
N/ \>
Sy
N N
HN— | 5
S N
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I ntermediate 63 15 The fol | owi ng conpound was
synt hesi zed according to the procedure described for
WO pa08/068300 at e 54. |1 nt Conpound Data SM 63 Met hpdT/GB2007/004624

3-(1l-nmethyl-1 H M (ES) (MrH)+: 183 for 1-(1-Methyl-

H i mdazol -2-yl)- 3- oxopr-d8noat e C8HLON203.

i m dazol - 2-yl ) et hanone O ( (Abarca-CGonzalez, B.; N

Jones, R A ; Medio- Sinon, M; Quilez- N Pardo, J.;

Sepulveda A«ques J.; Zaballos- Garcia, E., Synth.
20(3), 321-31). Internediate 64

Intermediate 6!{ 1990)

BMohte2- chl oro- 1
68470

N |S O The title

0

PCT/ GBZOO?/ 004624 -140 0 o)
conmpound was synt hesi z by\la meNhod anal ogous to the
synthesis of Internedigte arthhg W th
Intermedi ate 6 and =it yl am n \ ESP : 291 (M1)
for GJMBGNZBS NMR (CDC13):T 1.36 (t, 3H); 4.38
6%811% 84 16&8#201 of‘%@%%s’p%%ﬁ'ﬁgﬂ)&bﬁ a@&ed port10nw1se toa

di carboxylic acid

solutibhpf &8 @é341.5 ingog) @fpgr(lamﬁml L4124+ ma@olrﬁrywhanene PhtD Sto

a stjrtred
KawdjaRi 1 g & %?&ﬁéﬁﬂc 3,3 Tads, T; Kawabata, . Chem. Pharn. Bull. (1993),

41(7), 1226-31) in 100 ml dlmethylcarbonate The mixture was heated to 90 °C for 2 hour

forming a thick slurry. After cooling to room temperature, the mixture was slowly transferred
to IN HCI over ice. The mixture was brought to about pH 7 with NaHCO;, then saturated
with NaCl and extracted 4 times with EtOAc. The combined EtOAc layers were dried over
anhydrous MgSOy4, then concentrated to give an oil that was chromatographed 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.

5-carboxylate

~
NTN
0
c—<
s

NMR: 3.73 (s, 3H), 3.81 (s, 3H),
7.03 (s, 1H), 7.21 (s, 1H).

Int | Compound Data SM
61 Methyl 2-chloro-4-(1-methyl- MS (ES) (M+H)": 258 for Intermediate 62
1H-imidazol-2-y1)-1,3-thiazole- | CoHsCIN3O2S

Intermediate 62

Methyl 2-amino-4-(1-methyl-1H-imidazol-2-yl)-1,3-thiazole-5-carboxylate
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(I nternedi ate 66, 0.15 g,

(0.

over night at room tenperature.
the reaction mxt
ethyl 15 acetate (10 nlL) and
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was washed with 2N h
sodi um bi car bonate s

am ne (0.0556 ni,

0.65 mmol es) in dry
tetrahydrofuran (5 nL) was added HOBT (0.2 g, 1.31

nmor phol i ne (0.216 ni, 1.97 mol BG)/GB2007/004624
0. 65 nmol es) and EDC

25 g, 1.31 mmol es), and1B%e mi xture was stirred

and the | ayers were

(1x 10 nl) respectively,

il

ten
concentrated to afford 0.15
conpound. M5 (APCl):

par

2 X520 i),

After conpletion of
ure was diluted with
shgd with water (10
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The organic |ayer

and brine
riad over MgSO4, then
(82.2% of the title
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(Intermediate 68, 4.0 g 21.5 nVM was added
oride (20 nL), and the solution was refluxed for 1
ipte 80 C. The reaction 15 m xture was

chl
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Intermediate 54.

| -ni.cot i

702 SRS, 215, ©

am de

t hi onyl

Int

Compound

Data

SM

63

Methyl 3-(1-methyl-1H-

imidazol-2-yl)-3-oxopropanoate

o { fL
\OWJ

MS (ES) (M+H)": 183 for
CsH1oN0:;.

1-(1-Methyl-1H-
imidazol-2-yl)ethanone
(Abarca-Gonzalez, B.;
Jones, R. A.; Medio-
Simon, M.; Quilez-
Pardo, J.; Sepulveda-
Arques, J.; Zaballos-
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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sodi um bi carbonate solution (2 x 50 nL). Organic |ayer
was dried and concentrated. To the residue dry
waolc@kloes4o0 met hane (30 nl) was added and to thi BCT/GB2007/004624
2,6-lutidine (2.67 m, 21.5 mV) and 2M sol uti on of
N, N di net hyl am ne was add&d0 and refl uxed for 2 h.
After conpletion of the reaction, the reaction
m xture was diluted with dicgloro nethane (20 ni),
wat er (50 nL) 20 was added afd JJ{@I ayers were
separated. The orgam(c):l I shed with 2N
hydrochloric acid (1'% ~bf carbonate sol ution
(1 x 50 nmL) and dried, concemtrated to afford 4.1 ¢
(89.7% of the title conpound as thick brown syrup.
NVR (CDC13): 8 2.92 (s, 3H), 6 3.19 (s, 3H 8 7.78
( sTheltigle, coeap@umwassynmlealzedaaylmaﬁoc( analdgblys to2be synthesis of

e BRI el ol o S S g T e

C11K15CINe@sSs DIMR (CDCB]: 1t3st(t, 3681538 (@), RHY;i7ci8ne, 1. 89 i,
40.8 mMV) in dry tetrahydrofuran (20 nL), n-butyl
l[ithium (36.5 n., 1.12 nm., 40.8 m\V) was added drop

Intethé&diateds - 78 C for 15 min. The reaction mxture was
tirred at -78 Cfor 30 mn and at -50 Cfor 5 30 min.

6-Chlorewp 3:4-d; l 3 ﬂ i3 1l

dry tetrahydrofuran (10 rrL) was added dropvvl se to the

above reaction mxture for 15 mn at -78 C. The

reaction m xture stlrrqd at -78 C for 30 mn and
at -50 C for 30 mn met(hyl formam de (5 nl)
was added dropw se at 5 m n. The reaction
m xture was stirred at - fo 30 mMin and at -50 C
for 30 mn. After the ¢ &tion of the reaction,

reacti on m xture was uenched 10 with 2N hydr ochl oric

(3be ?fﬁt}fff@)@t soltion @f %Chhrceﬁﬁynetbﬂeetrbar@oy(l IsopicoBic ptijl.
(IntefhGRA B6,'0P%S! oH5 n%ﬂole th%&al% a%’?.@&flw%s[ Slled HORT (0.2

concent rate The con ent S Ssu O CO
g, 1. ThndyhaNoggthyd tmy)rplmme ((hEIQInb,le%'t mvidesp Ilsa)pﬁrﬂ)yl/\armlne 1®0556 m1.,

0.65 ?ﬁg@igs% ?gfﬁﬁbﬁﬂ 2@ lngP L0| K ﬁ%]()j rel\ptgg)( 3 s]hnféé)%rwg%t at room

tempémmrﬁmizd)@lzu@m th&CI36M; the r&wﬁcﬁl Iﬁsc,tur& H)as dutéd with byl
aceta,f\i {Ié “E}S(?Hﬂ W&slé%ﬁ%lhwbgtir ég P]%—B;aglr& eglage%e Bets sgpatod. yil[ lﬁe Ofganic
layer-vadsRyrshigdeith 2N hy@oclSoft Bid (1x 10 mL), sodium bicarbonate solution (2 x 20
ml), and brine (1x 10 mL) respectively, then dried over MgSQy, then concentrated to afford
0.15 g (82.2%) of the title compound. MS (APCI): 270 (M+H") for C;2H;6CIN;0,; NMR;
1.22 (d, 6H), 6 2.8 (s, 3H), 5 3.1 (s, 3H), § 4.19 (m, 1H), § 7.66 (s, 1H), § 8.3 (s, 1H).

Intermediate 66

2-Chloro-5-dimethvlcarbamovl-isonicotinic acid
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"ONN HTo a mxture of
5- br ono- 2- ( 3- et hyl ur ei do) pyri di ne- 4- car bot hi oam de

w@ bovseesseai ate 20 42, 0.146 g, 0.48 mmol ) i n PCT/GB2007/004624
acetonitrile (3 nL), 2-brono-I|-phenyl et hanone (0.105
g, 0.53 mmol) was added -ddd -t he reaction m xture was
heated to 80 for 16 h. The reaction m xture was

C@ghﬁi@é&i@ (0.8281lLe ngg faholés laﬁ?dle%‘ qzm?géﬂm eglide (H&F mL, 16.5

reduce ressure. e resultin SQl 1

mmolaﬁmm%@é tWﬁhlogb‘éﬁ@m S ﬁ’g‘tw@{hﬁ{s’% 07

g. 3. 3t })%E?C 1o Wb kePf dt 2wl hes 88)si the M&l %ﬁv@sﬁﬁlﬁ&&l and
2007 004624 - 143 LCI VB ( ES¥) 403,

wash¢cbW1tli:st(71&|I@Brr NPhesolid panhviteddo veﬂqun ngnarl'sm)coﬂ%t@@ filfration

2x 5}_%10) ? ta?t%aﬁg 2@ gt %]2895/@105 l{e’ iR c}(_)lgﬂpom as pgle%éllévmsolms (APCI):

229 (VB:H "L Kyr CoB,@GBQs NMR) 2.76.(§3H)sg 2.2Hs, 38), \m @d@sll}@@é&ﬂ@ (s,
! PCT/ GB2007/ 004624 -144- Cains 1. A conpound of
H)-formul a (1): (RRMO(R4)p 1 ABR RN'IJ~NNRzH

O 5 (1) wherein: RL is selected from CL. 6al kyl
C2_6al kenyl , C2_6al kynyl or C3_6cycl oal kyl; wherein Rl

Hﬁﬂﬁﬁﬂﬁﬁéﬁﬁptlonally substituted on carbon by one or nore

6-ChiBo-4 Rrmh3- NS RL BREBYL-hitSRalyely ogen or Cl_6al kyl ; wherein
saird CI_balkyl may be optionally 10 substituted by
one or nore groups independently selected from hal o,
cyano, hydroxy, nitro and @gmno; or R and R2
together with the nitrogetoOwich they are attached
forma heterocyclic ring] wherein said heterocyclic
ring may be optionally Ftu N%ron carbon by one
or nore R7; and mhere|n||f ai d heterocyclic ring
contai ns an - NH nokﬁ ni trogen

To 6-chloro-4-formyl-nicotinic acid (Intermediate 68, 4.0 g 21.5 mM) was added
thionyl chloride (20 mL), and the solution was refluxed for 1 2 h at 80 °C. The reaction
mixture was concentrated to dryness. Chloroform (50 mL) was added and then washed with
sodium bicarbonate solution (2 x 50 mL). Organic layer was dried and concentrated. To the
residue dry dichloro methane (30 mL) was added and to this 2,6-lutidine (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 (CDCls): §2.92 (s, 3H), 3 3.19 (s,
3H) & 7.78 (s, 1H), 8 8.51 (s, 1H), 8 10.07 (s, 1H).

Intermediate 68

6-Chloro-4-formyl-nicotinic acid
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15 may be optionally substituted by a group sel ected

fromR8; R3 and R4 are substituents on carbon and are
weawh/ossadependent |y sel ected from hal o, nitr oPCTGRA®;/004624

hydr oxy, am no, carboxy, carbanoyl, nercapto,

sul phanoyl, d _6al kyl, Q14a kenyl, C2_6al kynyl,

Cl_6al koxy, CI. 6a|kanoy| Cl_6al kanoyl oxy,

N-(Cl. 6al kyl ) am no, NN—( al kyl ) 2am no,

Cl_6al kanoyl ami no, N-(C _6fal kYl ) car bamoyl , 20

N, N- (Cl_6al kyl ) 2car banoyl ,iGaIkoxy)carbanDyI,

N, N- (Cl. 6al koxy) 2car bamoyl ,_|] Cl1 _6al kylS(O a wherein a

is 0 to 2, Cl_6al koxycdr bdhyl ,

Cl.6al k r.h
N E RS R BBy R FL AT RO Ao,
tetralgilrd:fomy Qlwmmrbwylflhﬁﬁmﬁw%/ﬁiu I -1 RH0E; 40\@1?5/9 Iwals Beded ligop wise
.Nn n 0 ac 0 r may be o | Ona
at @&qﬂspﬁegﬁw %cé‘P’bB%‘ et Hor8 RAer 30min w%é?épﬁc for
30 mid. 6EH16ko MedoBhRGYMI(Y6 o PP AINISdissdRed i m%'hétrdﬁ?hl%w%ﬁ (8tmL)

nitrogen nmay be optlonally substi tut ed E%
was addp GRBHe L RAge rpgctign piixtyre foyr 1 pmingheFeiCh Thhteagtignumisture

was Hrref3; 7B IS 5&&111331&% ‘3’0 ogh t{nf %{__) H{l Dry Binke?y? fo d‘gn?gl?c{e (gt‘mL)

wherein the val ues of e sane eren
was qidpgdimpvise gt 178¢° Ccfgleﬁmnn tharenpﬁrcgl 1Bixgure @asmnmelrae 8 °C for 30 min

o SSPORYS o ARe ABRL A R RIFR Ay

with &Ndlyvltwhlerlm € Ofmmxﬁ@ﬂ:&i 8B 4TH1 a%@fﬁte(EZXOIED/ 100/ 02¢hnic-13yp dried

r ou ains an - noi e t hat
over S TENTASEEY Bioh Spteiied v Meotton e ates suyecisyp slmn
cluomﬁbgepl@d afid epRUIct Wals I&glt@ Wih €32 RAKY Sdeyte Mpetroleum ether to get

e wher ei n ai d heteroc cIyI cont ai ns an
Lot SRl %Jtt%e ?WWW%&&%ML CyH4C1N03= NMR

CD;CDp St tsuked)by 735 @, oup 5586t ad). from R14; 5 RS is
D, RS G I ! T SEe gg)xy, N(RL5) (R16) and a

nitrogen |inked heterocyclyl; wherein said Cl.6al koxy
hnmqﬁmuggﬁyptionally substituted on carbon by one or nore
wherein if said nitrogen |inked heterocyclyl
N-[5-bromer ‘4 henyl-NB3-thianoled-yl) pyinidin-2r vt epthy luremy  be

optlo ally substituted by a gro p~sel ected from RLS;
R6, R7, R11 and R17 are subss on carbon and are

each independently selected _10°T¥om halo, nitro,

cyano, hydroxy, am no, carb y,N car banmoyl , nercapt o,

sul phanoyl, C1. 6al kyl , enyl , C2.6a|kyny|,

Cl. 6al koxy, C1 6a|kanoy| Cl al lsanoyl oxy,

N-(Cl. 6al kyl ) am no, NN-(@I_ | ) 2am no,

Cl1_6al kanoyl am no, Bb( N¥) car banoyl,

N, N- (Cl _6al kyl ) 2car Banfjyl H C1_6al kyl S(O)a wherein a is
0Oto 2, C1 6a|koxycarbonY ) C1. 6al koxycar bonyl am no,
N-Yocs MBERPF §-dramshakdgihy umic()mncam fphipothiaptidenhytbrmetiste

42, 0@146,%66 ky hawmn%ef&ﬂmg pER5! 9&%& '1le/dh8§}1?zfl§&o%§ YR Y lois3

eac
mmOBtW?é rad‘i}miyanld éhedpaqtlom alixtyresvasdicated toe81) ‘oior t@h bEhe rigtianmixture

erein f sa y
was BRI ooy ffos BAEDH Pkt A Rt e reuting
solidoptieditietddyand washed with acetonltrlle to yield 164 mg of the title compound as an
off-white solid.




substituted by a group selected from R20; R15 and R16

are independently selected from hydrogen, Cl.6al kyl,
w@08abddoxy, 20 Cl_6al kanoyl, carbocyclyl or PCT/GB2007/004624

het erocycl yl ; wherein R15 and R16 i ndependently of

each other my be optionaﬂﬂ§‘substituted on carbon by

one or nore R21; and wherein if said heterocyclyl
LC/MSHESNHMED T OB, 40D fatGy7H 5BEN4MSt P HPSVIR(BGO Wiz, ds-DMSO): 1.08

t4 I S [ e r

35 S B3 oSty MR o Gl Bt B MRS ST R T, 8.4

(s, 1 Eig| St @Al H, 8:58 Gl 1HR %34 (s, 1ID5 C3. 6¢ycl oal kyl ,
Cl_6al kanoyl, C1. 6al kyl sul phonyl, C1. 6al koxycar bonyl
car banmoyl, N-(CL. 6al kyl ) car banoyl
NN- (Cl _6al kyl ) car banoyl , benzyl, benzyl oxycarbonyl,
benzoyl and phenyl sul phonyl; wherein R8, R12, R13,
R14, R18, R20 and R22 independently of each other nay
be optionally substituted on carbon by one or nore
R23; R9 and R10 are independent selected froma direct
bond, -0-, -N(R24)-, -C(O-, 30 -N(R2)( O -,
-C(ONR26)-, -S(O5 , -S2N(R27)- or -NR2)S02-;
wherein R24, R25, R26, R27 and R28 are independently
sel ected from hydrogen or Cl_6al kyl and s is 0-2; and
R19, R21 and R23 are independently selected from hal o,
nitro, cyano, hydroxy, trifluoronethoxy,
trifluoronethyl, am no, carboxy, carbanoyl, nercapto,
sul phanoyl, nethyl, WO 2008/ 068470 PCT/ GB2007/ 004624
-146 ethyl, nethoxy, ethoxy, acetyl, acetoxy,
nmet hyl am no, ethyl am no, dinethylam no, diethylam no,
N- net hyl - N- et hyl am no, acetyl am no, N-nethyl carbanoyl,
N- et hyl carbanoyl, N, N-di net hyl car banoyl
NN- det hyl car banmoyl, N-net hyl - N- et hyl car banoyl
nmet hyl t hi o, ethylthio, nethyl sul phinyl,
et hyl sul phi nyl, nesyl, ethyl sul phonyl,
met hoxycar bonyl, 5 ethoxycarbonyl, N nethyl sul phanoyl,
N- et hyl sul phanmoyl , N, N-di net hyl sul phanoyl ,
N, N- di et hyl sul phanoyl or N-net hyl - N-et hyl sul phanoyl ;
or a pharmaceutically acceptable salt thereof;
provided that: a) said conpound is not (i)
5-12-[[ (et hyl am no) car bonyl ] am no] pyri di n-4-yl]-4- 10
met hyl -4H 1, 2, 4-tri azol e- 3-carboxylic acid et hyl
ester; (ii) benzoic acid, 4-[2-[[(4-nmethyl-]-
pi perazi nyl ) carbonyl ] am no] - 4-t hi azol yl ] -, nethyl
ester; (iii) 4-((4E)-4-{[5-(di nmethyl am no) -
2-thienyl]nethylene } -3 -1 [(nethyl am no) carbonyl]
amno } -5-o0xo0-4, 5-dihydro-1 H pyrazol- | -
yl ) benzoic acid; or (iv)
5-((4E)-4-{[5-(di et hyl am no)-2-furyl] nethyl ene}-3
{[ (et hyl am no) car bonyl ] am no
}-5-0xo0-4, 5-di hydro-1| H pyrazol -1-yl)isophthalic acid;
15 b) when ring Ais a thiazolyl, RL is not a
Cl 6al kyl which is substituted with an optionally
substituted heterocycle or an optionally substituted
N- (Cl . 6al kyl ) car banoyl ; and
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c) when ring Ais a thiazolyl, R5 is not norpholino.
2. A conpound according to Caiml, wherein Rng Ais
W@ e008068ad0 f rom t he group 20 consisting of pyrPdyGB2007/004624

pyrimdinyl, and thiazolyl. 3. A conpound according to
Caim1, wherein said conpb4nmd of formula (1) is a
conpound in accord with formula (XIV): (R m 0 R4)p

Clail¢ B 'J~ RSNNHO R2 25 (XIV) or a
pharmaceutically acceptable salt thereof. 4. A
conpound according to Claim1l, wherein said conmpound

1. ofater hd of Formul (®: conpound in accord with formula

(XV) : 2008/ 068470 PCT/ GB20Q7/004624 -147 -4) P
(R3), BRE Ol RLO NHN®W(XV) or a
phar maceutical | y aggept af er@dl,, 5 5. A
compound accordj ngfto d ahm ai d conpound
of formula (I)RL ) i ith formula
(XV1): R4) P (R3Ym B

R2 0]

@

wherein:

R! is selected from Cy.galkyl, Coalkenyl, Ca.salkynyl or Cs.scycloalkyl; wherein R!
may be optionally substituted on carbon by one or more RS;

R? is selected from hydrogen or Cy.salkyl; wherein said C;.¢alkyl may be optionally
substituted by one or more groups independently selected from halo, cyano, hydroxy, nitro
and amino;

or R! and R? together with the nitrogen to which they are attached form a
heterocyclic ring; wherein said heterocyclic ring may be optionally substituted on carbon by
one or more R’; and wherein if said heterocyclic ring contains an -NH- moiety that nitrogen
may be optionally substituted by a group selected from RE;

R® and R* are substituents on carbon and are each independently selected from halo,
nitro, cyano, hydroxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, Cy.salkyl,
Cy.salkenyl, Cy.galkynyl, Cy.salkoxy, Ci.salkanoyl, Ci.¢alkanoyloxy, N-(Ci.salkyl)amino,
N,N~(C.¢alkyl),amino, Ci.salkanoylamino, N-(Cy.alkyl)carbamoyl,
N,N-(C.¢alkyl),carbamoyl, N-(C;.¢alkoxy)carbamoyl, N,N-(Ci.salkoxy),carbamoyl,
C1.6alkylS(O), wherein a is 0 to 2, C;.salkoxycarbonyl, C;.salkoxycarbonylamino,
N-(C1.¢alkyl)sulphamoyl, N,N-(Ci_alkyl),sulphamoyl, Cyalkylsulphonylamino,
carbocyclyl-R’- or heterocyclyl-R'’-; wherein 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'?;

m is 0, 1, or 2; wherein the values of R® may be the same or different;

pis 0, 1, or 2; wherein the values of R may be the same or different;

Ring A is a nitrogen containing 5 or 6 membered heterocyclic group; wherein the

nitrogen drawn is =N- and is ortho to the R!'R*NC(O)NH group of formula (I); and wherein if
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R2 (XVI) or a pharmaceutically acceptable salt
thereof. 10 6. A conpound according to Caim1l,
wob@sesss7eai d conpound of fornmula (1) is a coPEDGBANTI004624
accord with formula (XVIl1): RA) PBR5 ON\ O Res
RIN-NN' S H R2 (XVII) 134%r a pharmaceutically
acceptable salt thereof, wherein R25 is hydrogen or
said ha%rocy@c doafthé @n ACTHL ﬁB%@%ﬁQﬁﬁﬁ@ﬁ may&plonally substituted
nmpound according to any one of the preceding clainms,
byagﬁm@rséﬁeﬁte@frﬁ@% 1s selected fromthe group consisting

Oéqk "i’szé%h%'cycl Jr'h@ﬁéirocyaly}g wWRBRAO Bdi@ E@knpbyclylfeemyins an -NH-
azo| pyridinyl, 4-oxo-1H quinolinyl, ;and
m016t2 ﬂmk mirDEPrpWY hiwptlosalg’ SuAStl%"ﬁ% BYI A 8T8 SelEtiP g"‘%{ an y one

n 6
accor%l ng thgﬁlawox 85 (H{C(Z)I Z rrrgkl %@ ) an@ﬁlnﬁfrvd\,%er ei n m i s
heterdeyclyl) Whéreﬂmuptﬂlmdlkaw: oyl begptiagalty @erﬁ’ﬁltgted\m Sf1bpRH bRrang @f more

R a%ﬁ g/ﬁlﬁtelendlgaag g]ﬁﬁtoggrb HQHR V\%I%Qi&liltéoﬁgmg Igﬁ H%{e'rt?gffnlh n1trogen
may B Upaizsdlilyl sub@l‘j{ut@;ﬁby)ngﬂoop adlbored Barb &L ; t ut ed on one or
nmore ¢ arllpon af;0

adtoRdith gaI} arfifF sblwgltléefn%dnacia}:})ém fn§ argﬁachfnd%ﬁg(?ee qﬁ %a@ged
from galo ]iﬁtré- Zyald, GRATDRYH Aehids; 6AbHEhN) garbﬂn@ll ahércdplo, su\llphz[mmyrl

each occurrence, is_in el ect ed

Ci- eaﬂwbﬁ?’abﬁﬂ@n@r SepliennbiCast %‘ij‘yopl P i 1%{%?87? %Yand
N-(CL Ql@@%}ﬁ' ’N‘N“ hlﬁyl‘}%ﬁmﬁﬁ/ ti. gmmoyl&hﬁleyw (OF caliyilyazehnibyl,

e optlon I'y sibstituted on one or nore carbon

N, N—&Ilmﬁkyl}warharm},é Grsalk Q). ahpreppa isH) to 2, @OW‘E@P&WE}‘I“ onyl,
CCO r
AR DR gt D R slpteaatn
Ci- Gaﬁ@tsalphbmymgnmﬁ car‘dmajmdyl g h@erogpdIkly Whergmd{ aR’, R1 and I?‘
1ndeReﬁgenE}§ Ié)g :ﬁr%hee gy |1?§ épt:,;é])na gu%@ht%?eﬁ%b%hﬁgn B? oftd'¥r MIE R‘I‘Sf 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, C;.alkoxy,
C,.¢alkanoyl, carbocyclyl or heterocyclyl; wherein 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%,

4 R® R"Z, R RY, R'®, R™ and R? are independently selected from Cy.galkyl,
Cs.scycloalkyl, Cygalkanoyl, Cy.ealkylsulphonyl, Ci.salkoxycarbonyl, carbamoyl,
N-(Cr.salkyl)carbamoyl, N,N-(C;salkyl)carbamoyl, benzyl, benzyloxycarbonyl, benzoyl and
phenylsulphonyl; wherein R®, R'2, R, R™ RS, R? and R* independently of each other may
be optionally substituted on carbon by one or more R*;

R’ and R are independent selected from a direct bond, -O-, NR*™-, -C(O) ,
NR¥)C(0)-, -C(OIN(R)-, -S(0)s-, -SO;NRY)- or -N(R*)SO,~; wherein R™, R”, R*, R”
and R* are independently selected from hydrogen or Ci.galkyl and s is 0-2; and

R, R* and R? are independently selected from halo, nitro, cyano, hydroxy,

trifluoromethoxy, trifluoromethyl, amino, carboxy, carbamoyl, mercapto, sulphamoyl, methyl,



25 15. A compound according to any one of Clains 1
through 13, wherein p is 1. 16. A conpound accordi ng

W 0008l0684m0 15, wherein R4 is selected fromthe BECDGB2007/004624
consi sting of carbanoyl, an N-(d _6al kyl ) car banoyl ,
an NN-(Cl _6al kyl ) car banoyt 146 C1. 6al koxycar bonyl ,
carboxy, oxo, hydroxy, a Cl _6al kyl, a Cl1. 6al kanoyl a

ethyl[\meﬁb)_iﬁ athiory \apetgl; beunmy! meﬁmatrma}l 62191ajﬂ1n0 dinettiydandino,

wh
dietryfe Ao, %Jafrl?ébﬂ?’i SP%L%W %E?eﬁ'ﬂﬁﬁm Neagthylrarbamayhritgihyleasbamoyl,
N,N- ﬁﬁieﬂ@l@)iﬂf&ﬁi@?DWN thh;@ﬁlrﬂfaYﬂoyl @m@ﬁklkﬁfb%oarbamoyl methylthio,

koxy)lcarbam) , i mdazoly 1H 1,2, 4

al
ethylfhl? é%%‘r}%u R Lsahyds R msﬁyls @@g%sulﬂvbwa rmth@ﬁéarb@nyﬂmr e

5  ethos§@h /0
= e R
N, N-digjlaylspipharpey ] prﬁ\’daqtbxlriy%e&lmulphamqﬂa 4-triazolyl

d wwth R12. 17. A conpound
Ora%@%%rg‘?tnéaﬁ g&ggﬁglgﬁé?g]f%&fai ms 1 through 13, wherein p
i spr@videdsthdt3. A corrpound according to C a| m 17, wherein

B ¢ AR P B DG B BB o ol y1-4-
10 meth&k{]&@ll,?ﬁ@’triﬁ}td)l}:&&hﬂﬁﬁ?ﬁé ac1di&h9~l, dN:ef (@ﬁ)_ben%ll: KMH)@@L@@ﬂiﬁyﬂhyl-l-

pipergai T RRIRYIS L el G e B NP &) A4y s S msoamino)-

2-thi@y1 ¥t aae] -3 A z -1-
¢ 1@@] bt @tlbg }6 l{-é(énfé'ﬂ@é?ma%%bgmﬁl\l}\éﬂlﬁ(ﬂ ;anycl 4 S‘M;lg}{dgda?g;ﬂ}?‘azoll

yl)be@a_m%ﬂl%cs&y%? {{egdi ﬁylmno) 1ﬁlwéltnwﬁwéﬁflle} 3N
|l
{[(mét&iaxﬁ%io%ﬁﬁé%%@%‘%??g ~OXO+ 4reg glg : ona )er -1 gil)l%og{ﬁhghc acid,;
15 o ' orwhenriag dais bd]’mamlzinﬁ isinbta Cneallyt whmh és bdtitutadidvith an

e f az
optiofI/ G QEHILRIEN R ot i Riad P el EERA Yy g
RIQ. 15v1mﬁx1ngmﬂmpmamy1ag%mmdt mgrpholifd. ai m 16 or 18,
wherein R11, for each occurrence, is independently
sel ect ed from the group consisting of a Cl.4alkyl, a

2. ClA éahiscﬁml ac@iding tdaim 4 At ke RlndAlikilected BdnRhe rofuﬁ r
each occurrence s in pendently sel ect ed fromtﬁ

20 cons ‘i“%ﬁﬁf PyEe s Agybrnghiazgivky| and a
Cl. 4al koxyCl_4al kyl . 20 20. A conpound according to

agX one of Clainms 1 through 5, wherein said conmpound
i h gompeyg aeavading toseleim &, W\Jiletrﬁnﬁ@ﬁ rerhpounof farinulafgPais 20

compgu?ﬁi n a@éord%h%%tgze%%f\})) or a pharnaceutically

acceptable salt t wherein: 25 Xis CH or N, and

(R%),,
4
R ~ R®
NP N
| H 0
R2
25 (XIV)

or a pharmaceutically acceptable salt thereof.
4. A compound according to Claim 1, wherein said compound of formula (I) is a

compound in accord with formula (XV):



R29 is a 6-nenbered aryl or a 5- or 6-nenbered
heteroaryl, wherein the aryl or heteroaryl is
wWOpiBosslrd y substituted on one or nore carbon BPCDGBAMOTI004624
one or nore R11; and wherein if the heteroaryl
conprises a -NH noiety tH47hydrogen may be optionally
substituted wth a group selected fromR8. WO
2008/ 068470 PCT/ GB2007/ 004624 : RHA conpound
according to d ai m 20, ar ei is selected from
the group consisting o j )
thiazolyl. 5 22. A gpnmpoum drhg((to any one of
Claim20 or 2L wherlein R5 i $
Cl_4al koxy, an N~ _ Yiaam no, an
N, N- (Cl_4al kyl ) a |no, {gr an N-(C3_6cycl oal kyl ) am no,
wherein the Cl_4ahlz<oxy is optionally substituted on
one or nore carboit atons with one or nore R17; and
wherein N-(Cl. 4al kyl )am nQXVI)\IN-(CI _4al kyl )am no, or
N- (C3_6c¢cycl oal kyl )am no may “be optionally substituted
or a phpmaeratigpllypspeptably litheaeadims with one or nore R21. 10
23. A conpound according to any one of Cains 20
through 22, wherein R29 is selected fromthe group
55 cormsmppimtpcodrdimgrto @Ydim 1 whazil spid, coamduphetytmuladIpisei n
. [ . Bhla .or phenyl nmay be optionally
eomp ‘gdlg’gé‘F?{‘{Cﬁ e‘!&ﬂl%)%orrgﬁlé?g&q‘mre carbon atomw th one or
nore R11 15 24. A conpound accor 1) C ai m 23,
{n dccord with

wherei n said conpound i

formula (XIX): 11 Rs N?-R%v » P HH (XIX

or a pharnmaceutical by aqgep t/ft hereof. 20 25.
nein said

A conmpound ac&qrdi n toﬁai
conpound is a c i ord wth formula (XX):
WO 2008/ 068470 P I/GB 07/ 004624 -151- 11
R2
(XVD)
or a pharmaceutically acceptable salt thereof.
10

6. A compound according to Claim 1, wherein said compound of formula (Disa

compound in accord with formula (XVII):

R"')p
(o L x
O l\i \ 0o
25
o S D=
| H
R2
(XVIID)

15 orapharmaceutically acceptable salt thereof, wherein R> is hydrogen or R®,
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O NSNIkRSE OXi S1 RNN(XX) or a
phar maceutically acceptable salt thereof. 5 26. A
W@ oipo6sado according to Claim 23, 24, or 25, WhPCEGB20RI004624
is a halo, a Cl.4alkyl, or a Cl.4haloal kyl. 27. A
phar maceut i cal conpositionl#dnprising a compound of
any one of Clains 1 through 26, or a pharmaceutically
7. aCA@H@E‘JI&i a;:ad)lﬂingh@m@ocﬁlng otk pRedebing mgﬁutw}\ewiﬂ %in B ifs selected
ept abl e. exci pi, ent .or carrier,. . t, q§ 0
fron 6 BRI BoisBE pER 1y bR R S Lol b e pdacl1 2-
a]pytidingi, - @xesiasuihdlinyl) add 2 0R6 yeiaged aninal in need of
such treatnent, conprising admnistering to the ani nmal
an effective amount of a conpound of any one of
8. O AidmpduddHce PRALERGELY] in 1k
acceptgble sé%?ﬁfﬁgﬁgg??Q§9. Agﬁg?%gggg?&%wgégg%ng an
anti bacterial effect in a warm bl ooded ani mal in need

of I iS4 1. N rinag. to, the
O oot bR o of o Ty BT BRI 00

of Cains 1 through 26, or a pharmaceutically

ac e sal t. thepeof .. 20 30. ;A net had. of ;treating .a,
10, PCRTBPE AR RT3, iy s i nsgteising of
pyridyhehenyl, andehingutylswhgeiadis pyirigy bhdig sGhiabelylaniy B opidnall
b engctlve amount _.of a conpound of any one of C ains
subsylied 9g1Pns T mgEe cAThoR Ams Vet fner 3PreRcept abl e sal t
thereof. 25 31. The nmethod of C aim 30, wherein the
bacterial infection is sel ected fromthe group
1 coft<sPRippyy a5FOTamaminumt gne 2 flaime &-Smd Tnwhetaia,m is 2.
hospi t al -acqui red pneunoni ae, skin and skin structure
i nfections, acute exacerbation of chronic bronchitis,
12, acfycemppyngsiceqrding e Glagm di i whegeimBJi fay edliDoRBOBN @5 B4idkpendently
4. - .cat r- at sepsi .
sl A M RE ing of S ISR sl hZhR. SFBRee pvrian

phenyk ¢rrihirgolylmaat be aptiendliyenbstitaetion ofeat ticde sarb@itgeds With one or

nmﬁ%gug resi stant bacteria such as Penicillin-resistant
t rept ococcus pneunoniae, nethicillin-resistant
St aphyl ococcus aureus, nethicillin-resistant

St aphyl ocaoccus .. epi m,di s_. and Vanc ci n- Resi st ant
13. En‘g 2?%’88‘81%1 a_ccordmg Qo 8E1£m 18 or 12, wherein R9 r%r each occurrence, 1is

independently selected from the group consisting of a halo, a Cysalkyl, and a Cishaloalkyl.
14. A compound according to any one of the preceding claims, wherein p is 0.
15. A compound according to any one of Claims 1 through 13, wherein p is 1.

16. A compound according to Claim 15, wherein R* is selected from the group consisting of
carbamoyl, an N-(Cy.salkyl)carbamoyl, an N,N-(Cy.salkyl)carbamoyl, a Ci-¢alkoxycarbonyl,
carboxy, oxo, hydroxy, a Cysalkyl, a C).¢alkanoyl, a N-(C.salkoxy)carbamoyl, an imidazolyl,
and a 14-1,2 4-triazolyl, wherein the N~(C;.alkyl)carbamoyl, N,N-(Cy.¢alkyl)carbamoyl, C;.
salkoxycarbonyl, C;salkyl, C;.¢alkanoyl, N-(Cy.alkoxy)carbamoyl, imidazolyl, and 1H-1,2,4-

triazolyl may be optionally substituted on one or more carbon atoms with one or more R'; and
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5 32. The nethod of any one of Cains 28 through 31,
wherein the warm bl ooded animal is a human. 33. The
W@ e@®8068420 conpound of any one of C ainms 1 throRgiyGB)07/004624
or a pharmaceutically 10 acceptable salt thereof, for
the manufacture of a nedrdd4%ent for use in the
production of an antibacterial effect in a
wherehBthBhid0gsad NN of tBdimiddreylysad df1- B2, ¢ arigrolyh dpiafmalininay be
one 0 aims 1 through 26, or a pharmaceutically
replacgd withtRabl e salt thereof, for the manufacture of a
medi canent for use in |nhibition of bacterial 15 DNA
gyrase and/ or topoisonerase |V in a warm bl oode
17.  ani spmipousbaccTdingiis enﬁoeneapfﬁwwdﬁaroagh Lhyvhsr BiS 20 ai s
1 through 26, or a pharnmceutically acceptable salt
thereof, for the manufacture of 2 medi canent for use
18. t mwmmong ta Cﬂmmt 1§y iwhrein Ri§ & ehdrocprence, is independently

ded
TR BB or A SRS PR
salkyl9dadbinoyt QG lgﬁkd)){y@arhﬁnﬁpdmm oroalryindxye d CosedigipaCaelkanoyl, a

tal - d
NAChAReEDr e e BRI Bt SH S HP i e ©
salky BCHb By, MFL(E] SillyReatbemed] €. @ll{diﬁﬁdaﬁqonyk}ﬁlﬁ bditydy €. @lllatleyd N-

sepsi s, febrile neutropeni a,

(CreditioisaTamoys midpgoldy 3pdt Wik €4 ‘iﬁlﬁt@ﬁﬂr}%ﬂﬁs"e 02@0“3“3’ substituted on one
or mdr€ Q%rﬁbtl %1 Fﬁs G lofd %oétﬁle&h@ %@féﬂﬁh@ REMBEM oT¢he —NH- of the

I n-resistant St aphyl ococcus aur eys
imidazeylyiaod [LH} 2. 4-téizelyheptionatipmpy be trpkaged wih Ber m di s and
Vancomnyci n- Resi stant Enterococci. 37. The use of any
one of Clainms 33 through 36, wherein_the warm bl ooded
19. am mhpmmdaccolrdmgto Clain Seor ILS odsBUR U, fof cashpcameness is
e s
4a1ko§gc ) Ikgt bag¢RE( foaleacﬂ,ﬁfd‘cemenlcm isandupemiehily sadetbddminnthie grond
2,08/0 8470 P /GB 07/ ﬁ% -153 39. A conmpound of
consighige ofife fg-4alkemy 'ﬂé or a pharnaceutically
acceptable salt t hereof, for use in inhibition of

bacteri al yrase and/or t opoi so [V in
20. vvaArmeD‘@@cﬁé@fglﬁB fraany e of Cladmg § Bﬁ’oﬁa &?‘%‘?W%“é’“&’r"“nd 152
pharnaceutlcally accept abl e
comégélg{i qﬁs%%ofd% ?P@Bﬂ%@ XViy

ereo use in the treatnent of a bacterial
infection in a warm bl oodedgaani ‘ A;conpound of
pceutically
acceptable salt thereof, {8 ¢ treatnent of
comuni ty-acquired p@eunﬁhfhe cquired 10
pneunoni ae, skrm and skhﬁLgtr cture infettions, acute
exacerbation of Thyoni NChitis, acute

(XVIII)
or a pharmaceutically acceptable salt thereof, wherein:
X is CH or N; and
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 R?.
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sinusitis, acute otitis nedia, catheter-related

sepsis, febrile neutropenia, osteonyelitis,
wepesoessdd ti s, urinary tract infections, PCT/GB2007/004624

Penicillin-resistant Streptococcus pneunoni ae,

methicillin-resistant StapHA$0ecoccus aureus,

methicillin-resistant Staphylococcus epidermdis or

Vancomnyci n- Resi stant Enterococci. 15

21. A compound according to Claim 20, wherein Ring B is selected from the group

consisting of phenyl, pyridyl, and thiazolyl.

22. A compound according to any one of Claim 20 or 21, wherein R is hydroxy, amino, a
Ci.4alkoxy, an N-(Cy4alkyl)amino, an N,N-(C;.4alkyl)amino, or an N-(Cs.scycloalkyl)amino,
wherein the Cy4alkoxy is optionally substituted on one or more carbon atoms with one or more
R'7; and wherein N-(Ci.4alkyl)amino, N,N-(Cy.qalkyl)amino, or N-(Cs.scycloalkyl)amino may

be optionally substituted on one or more carbon atoms with one or more R?'.

23. A compound according to any one of Claims 20 through 22, wherein 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!'.

24. A compound according to Claim 23, wherein said compound is a compound in accord
with formula (XIX):

(XIX)

or a pharmaceutically acceptable salt thereof.

25. A compound according to Claim 23, wherein said compound is a compound in accord
with formula (XX):
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0 X7 | S
R1\NJ\NJ\\N
H H
(XX)

or a pharmaceutically acceptable salt thereof.

26. A compound according to Claim 23, 24, or 25, wherein R'! is a halo, a C;4alkyl, or a
Ci.4haloalkyl.

27. A pharmaceutical composition comprising a compound of any one of Claims 1 through
26, or a pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable excipient

or carrier.

28. A method of inhibiting bacterial DNA gyrase and/or bacterial topoisomerase IV in a
warm-blooded animal in need of such treatment, comprising administering to the animal an
effective amount of a compound of any one of Claims 1 through 26, or a pharmaceutically

acceptable salt thereof.

29. A method of producing an antibacterial effect in a warm-blooded animal in need of such
treatment, comprising administering to the animal an effective amount of a compound of any

one of Claims 1 through 26, or a pharmaceutically acceptable salt thereof.

30. A method of treating a bacterial infection in a warm-blooded animal in need thereof,
comprising administering to the animal an effective amount of a compound of any one of

Claims 1 through 26, or a pharmaceutically acceptable salt thereof.

31.  The method of Claim 30, wherein the bacterial infection is selected from the group
consisting of community-acquired pneumoniae, hospital-acquired pneumoniae, skin and skin

structure infections, acute exacerbation of chronic bronchitis, acute sinusitis, acute otitis media,
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catheter-related sepsis, febrile neutropenia, osteomyelitis, endocarditis, urinary tract infections
and infections caused by drug resistant bacteria such as Penicillin-resistant Streptococcus
pneumoniae, methicillin-resistant Staphylococcus aureus, methicillin-resistant Staphylococcus

epidermidis and Vancomycin-Resistant Enterococci.

32.  The method of any one of Claims 28 through 31, wherein the warm-blooded animal is a

human.

33.  The use of a compound of any one of Claims 1 through 26, or a pharmaceutically
acceptable salt thereof, for the manufacture of a medicament for use in the production of an

antibacterial effect in a warm-blooded animal.

34.  The use of a compound of any one of Claims 1 through 26, or a pharmaceutically
acceptable salt thereof, for the manufacture of a medicament for use in inhibition of bacterial

DNA gyrase and/or topoisomerase IV in a warm-blooded animal.

35.  Theuse of a compound of any one of Claims 1 through 26, or a pharmaceutically
acceptable salt thereof, for the manufacture of a medicament for use the treatment of a bacterial

infection in a warm-blooded animal.

36.  The use of Claim 35, wherein the bacterial infection is selected from the group
consisting of community-acquired pneumoniae, hospital-acquired pneumoniae, skin and skin
structure infections, acute exacerbation of chronic bronchitis, acute sinusitis, acute otitis media,
catheter-related sepsis, febrile neutropenia, osteomyelitis, endocarditis, urinary tract infections,
Penicillin-resistant Streptococcus pneumoniae, methicillin-resistant Staphylococcus aureus,

methicillin-resistant Staphylococcus epidermidis and Vancomycin-Resistant Enterococci.

37.  The use of any one of Claims 33 through 36, wherein the warm-blooded animal is a

human.

38. A compound of any one of Claims 1 through 26, or a pharmaceutically acceptable salt

thereof, for use in production of an anti-bacterial effect in a warm-blooded animal.
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39. A compound of any one of Claims 1 through 26, or a pharmaceutically acceptable salt
thereof, for use in inhibition of bacterial DNA gyrase and/or topoisomerase IV in a warm-

blooded animal.

40. A compound of any one of Claims 1 through 26, or a pharmaceutically acceptable salt

thereof, for use in the treatment of a bacterial infection in a warm-blooded animal.

41. A compound of any one of Claims 1 through 26, or a pharmaceutically acceptable salt
thereof, for use in the treatment of community-acquired pneumoniae, hospital-acquired
pneumoniae, skin and skin structure infections, acute exacerbation of chronic bronchitis, acute
sinusitis, acute otitis media, catheter-related sepsis, febrile neutropenia, osteomyelitis,
endocarditis, urinary tract infections, Penicillin-resistant Streptococcus pneumoniae,
methicillin-resistant Staphylococcus aureus, methicillin-resistant Staphylococcus epidermidis

or Vancomycin-Resistant Enterococci.



